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the Long Run?, American Economic Review, Vol. 81, No. 4 ,1991,pp. 841-858.
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' Alexander W. Hoffmaister,Inflation Targeting in Korea:An Empirical Exploration,IMF Staff Papers, Vol. 48, No. 2
,2001, pp. 317-343 ,DOI: 10.5089/9781451842395.001

2 Philip Arestis, Guglielmo Maria Caporale, Andrea Cipollini,Does Inflation Targeting Affect the Trade—off Between
Output Gap and Inflation Variability?, Manchester School, University of Manchester, Vol. 70,No0.4,2020, pp. 528-545.
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Papers 2002-7, School of Economics, Kingston University London ,2002.
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! Reginaldo Pinto Nogueira Junior, Inflation Targeting and the Role of Exchange Rate Pass-through, Studies in
Economics 0602, School of Economics, University of Kent,2006,pp.1-29.
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The effects of the monetary policy regime shift to inflation targeting on the real interest rate
in the United Kingdom
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' Andreas Reschreiter, The effects of the monetary policy regime shift to inflation targeting on the real interest rate in
the United Kingdom, Economic Modelling,Vol.28,No.1-2,2011,pp.754-759, DOI:10.1016/j.econmod.2010.04.009.
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85



Kgp 323l ylalyull I Jeill

ce 30 LSy (GARCH) s(PARCH) weadd by el bl 23sad Slongo plisual,
pde gLyl o S gtan 3 8300 OF "1977 Olenp i does ko) Seadl iy (gsnall
Lol WY wss Seadl Slgies oL ol oo sag il 3 osead) Sl e i)
e @l 2 el (ITdummy) il ol sliscal @y aead) Baged) ol (3 05l
Aoy Bl SbslasW 1 3) stsacy g1 2 el o8 ( DEdummy)e ezt Glageal ol
W ) ) ae )l clo gy (CPI) osead) Juasg 2asidl olslasdl
i f et Clagaa) a5 B8 ezl ol el wadl G @ Ol Jdaes —
23y (el Ggiang aieadl ol on Jeladl e aels wead) Gligaal 3 i) dl
ilgly S weadl (ABy bwge B L el gl Jel) Jdaee OF ) iy
Ol B b e B 315 UL
yéwgs@wﬁ@gmwu il pde W 3 B mxb adl Cligaal e —
Al sds 2blSL el Ol Juis wieadl Oley i) pde r Ale Slgin
Oligial o il &5 w3zt e aaill Sbgad) ofd Jally 2l Joll ddzes OF K6 —
3 s Jelad (sl
. Olgas | (Torres and Shepherd 2013)i.,s .11

Inflation Targeting and the Consistency of Monetary Policy Decisions in Mexico: an
Empirical Analysis with Discrete Choice Models

~1996:1) 35l Vs S (3 Buidl awldl i3 a3 anl,dl sde cig Eo
RG] 3151 Lo 33 dhaine sl (Logit) y (Probit) #3u slasent (2007:12
QY ) Ul gy eseatl) By ieiadl) Jae (AU lpad) plisenly (SL il a2l
Slgaal pllss g 2ol sy ¢ Sl Voo S0 S8 g3l o jang (il Bomby ¢ Anid
W) el ) Al e Ay (osiad)

Sl Al 3 el Oligial a5k Aiuzs Sl S (3 i) dwled) Maws o —

NESY

! Rebeca I. Mufioz Torres,David Shepherd, Inflation Targeting and the Consistency of Monetary Policy Decisions in
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Model For Turkey
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Does Monetary Policy Credibility Help in Anchoring Inflation Expectations? Evidence
from Six Inflation Targeting Emerging Economies
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Crédibilité et efficacité de la politique de ciblage d’inflation en Turquie sur la période
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'H.a. Mitchell-innes,M.j. Aziakpono,A.p. Faure,Inflation Targeting And The Fisher Effect In South Africa:An
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Evaluating inflation targeting as a monetary policy objective for India
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Has inflation targeting changed the conduct of monetary policy?
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Transition to Inflation targeting in Ukraine: new tools for monetary policy
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Reactions to Shocks and Monetary Policy Regimes: Inflation Targeting Versus Flexible
Currency Board in Sub-Saharan Africa
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Does Money Have a Role in Monetary Policy for Price Stability under Inflation
Targeting in Thailand?
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An empirical analysis on the effects of the inflation targeting framework on monetary
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Financial vulnerability, fiscal procyclicality and inflation targeting in developing
commodity exporting economies
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Monetary policy in Egypt : A retrospective and preparedness for Inflation Targeting
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Credibility of inflation targeting in Morocco and Tunisia
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! Rania Al-Mashat, Monetary policy in Egypt : A retrospective and preparedness for Inflation Targeting, Egyptian
Center for Economic Studies (ECES), Working Paper No. 134,2008,pp.1-34.

2 Adel Boughrara, Mongi Boughzala, Hassouna Moussa, Credibility of inflation targeting in Morocco and Tunisia,
Economic Research Forum , Working Paper No0.448,2008.
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An Econometric Analysis of monetary policy and inflation :the Nigérian case 1970-2006
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: Adel Boughrara, Mongi Boughzala, Hassouna Moussa, the Conditions for the Adoption of IT Satisfied in Morocco,
Economic Research Forum , Working Paper No.444, 2008.

* Anietie Essien, An Econometric Analysis of monetary policy and inflation :the Nigérian case 1970-2006, SSRN
Electronic Journal,2009. DOI: 10.2139/ssrn.2158181
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Inflation Forecast-Based Rule For Inflation Targeting: case of some Selected MENA Countries
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The Scope for Inflation Targeting in Tunisia: Analytical and Empirical Approach
g g 3 it Oligral dwls s (] JUasV) e MU Oy bl i 1) dnld) cdas

SREP % NV I WUUN [ | [FCH SOV FRUPCIIPE: RS INUEIW I WIWUN I 51 I [ W3 D ER
alasaal sy ((2008-1993) sril s s @ demdliw)) ods slazeV el i)
Spall jawy ((IP) pliall Y jsge tobuadly (SVAR) JSGA Gl jlad) amce 2348
@i Godl Jaany (IPCillgndl jad wldl 3)) ozl Jassy (TCR) i
Sl oS Bdad) bl Bld o s w2l Dligaal O ) duhlll clog 135 (TMM)
B9 B Do i) 5 e ot AR sda Gy () pde e g ) Bl Rl

Al W plogl ftasy Gl an Bg,mg (S L) 2SNz

' Houda Ben Hadj Boubaker, Inflation Forecast-Based Rule For Inflation Targeting: case of some Selected MENA
Countries, Economic Research Forum, Working Paper 628,2001, pp.1-31.

2 Adnen Chockri, Ibticem Frihka., The Scope for Inflation Targeting in Tunisia: Analytical and Empirical Approach,
PANOECONOMICUS, Vol .58,Iss.1, pp. 91- 111.
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New macroeconomic consensus and inflation targeting: Monetary Policy Committee
directors’ turnover in Brazil
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! Maria Helena Ambrosio Dias,Anderson Mutter Teixeira, Joilson Dias, New macroeconomic consensus and inflation
targeting: Monetary Policy Committee directors’ turnover in Brazil,Vol.14,No.3-4 ,2013, pp.158-170.
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Is inflation targeting the proper monetary policy regime in a dual banking system?
new evidence from ARDL bounds test
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The Prospevt of lindlation targeting in Kazakhstan
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! Ndeye Djiba Ndiaye, Mansur Masih, Is inflation targeting the proper monetary policy regime in a dual banking
system? new evidence from ARDL bounds test, Munich Personal RePEc Archive ,MPRA Paper No. 79420, 2017.

2 Ybrayev Zhandos,The Prospevt of lindlation targeting in Kazakhstan, Eurasian Journal of Economics and Finance,
Vol.5,No.1,2017, pp.33-48, DOI: 10.15604/¢jef.2017.05.01.003
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Negative Inflation Targeting: A Proposal of a Non-Distortionary Monetary Policy
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! Fazil Kayikci, Siimeyye Kaplan, Inflation Targeting in Turkey, Theoretical Economics Letters,Vol.9 ,No.7,2019 ,
pp-2217-2228,DOI: 10.4236/tel.2019.97140

? Tomas Frommel, Negative Inflation Targeting: A Proposal of a Non-Distortionary Monetary Policy, The QuarTerly
Journal of austrian economics,Vol.22,No0.3,2019, pp.336-356.
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Tunisia Monetary Policy Since the Arab Spring: The Fall of the Exchange Rate
Anchor and Rise of Inflation Targeting
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Do Capital Flows Matter for Monetary Policy Setting in Inflation Targeting Economies?
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! Mariam El Hamiani Khatat, Nicolas End, and Rym Kolsi, Tunisia Monetary Policy Since the Arab Spring: The Fall of
the Exchange Rate Anchor and Rise of Inflation Targeting, IMF Working Paper No. 20/167,2020, pp.1-41.

% Trinil Arimurti,Bruce Morley, Do Capital Flows Matter for Monetary Policy Setting in Inflation Targeting
Economies, Risk and Financial Management,Vol.13,No.7,139,2020,pp.1-16.
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Monetary policy and food inflation in South Africa: A quantile regression analysis
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' Abdul-Aziz Iddrisu,Imhotep Paul Alagidede,Monetary policy and food inflation in South Africa: A quantile regression
analysis, Food Policy,Vol.91, Article 101816,2020.
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Towards adopting inflation targeting: The credibility and limitations of monetary

policy under the fixed exchange system—the case of Jordan
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' Nora Abu Asabl, Juan Carlos Cuestas, Towards adopting inflation targeting: The credibility and limitations of
monetary policy under the fixed exchange system—the case of Jordan, Original Article, The World Economy, Vol.44
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Why did inflation targeting fail in Argentina?
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Unconventional monetary policy and inflation expectations in the Euro area
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' Nicolas Cachanosky,Federico Julian Ferrelli Mazza, Why did inflation targeting fail in Argentina?,The Quarterly
Review of Economics and Finance,Vo0l1.80,2021, pp.102-116, DOI:10.1016/j.qref.2021.01.014

? Sina ABhoff , Ansgar Belke ,Thomas Osowski, Unconventional monetary policy and inflation expectations in the
Euro area,Vol.102, Article 105564, 2021.
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! Peter Pedroni ,Panel Cointegration: Asymptotic and Finite Sample Properties of Pooled Time Series Tests, With an
Application to the PPP Hypothesis. Econometric Theory , Vol. 20, No. 3., 2004, pp. 597-625.

2 Pedroni P ,Critical values for cointegration tests in heterogeneous panels with multiple regressors, Oxford Bulletin of
Economics and Statistics ,Vol 61 ,2002,pp.653-670.
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! Chihwa Kao, Spurious regression and residual-based tests for cointegration in panel data, Journal of Econometrics
,Vol 90,No.1,1999,pp.1-44.

2Banerj ee, A, Martin Wagner, Panel Methods to Test for Unit Roots and Cointegration, in T.C. Mills and K. Patterson
(eds.), Palgrave Handbook of Econometrics, Vol. 2: Applied Econometrics,2009.p681.

3 Mark, N.C,Sul, D,Cointegration Vector Estimation by Panel DOLS and Long-run Money Demand”, Oxford Bulletin
of Economics and Statistics, Vol 65,No.5, pp. 655-680

* Banerjee, A. and Wagner, M,Op Cit, p.700.
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' Giovanni Favora ,An Empirical Reassessment of the Relationship 2003 Between Finance and Growth .IMF working
paper,2003, Vol.23,No.123,p.22.

* Abdulkadir A, Zarinah Y, an application of panel ardl in analysing the dynamics of financial development and
economic growth in 38 sub-saharan african continents, proceeding - kuala lumpur international business,
economics and law conference vol. 2, december 2 - 3, 2013,, malaysia, p121.
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Panels, Journal of the American Statistical Association, Vol. 94, No. 446,1999, p.623.

* Albert A. Okunade, Xiaohui You, Kayhan Koleyni, Cross-country Medical Expenditure Modeling Using OECD Panel
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3 Scott Roger, Core Inflation: Concepts, Uses and Measurement, Reserve Bank of New Zealand Discussion Paper No.
G98/9,1998,p.11.
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? Lahcen Achy and Adel Boughrara, The Journey towards Inflation Targeting in Morocco, Palgrave Macmillan Books,
in: Mongi Boughzala & David Cobham (ed.), Inflation Targeting in MENA Countries, chapter 11,2011, p296.
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' Monetary Policy Committee, Monetary Policy Report june 2017, Bank Central Egypt of,
http://www.cbe.org.eg/en/MonetaryPolicy/Pages/MonetaryPolicyReport.aspx (03/03/2021).
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INF M2 TEC GDP i IT

INF | 1.0000

M2 | 0.2717 | 1.0000

TEC | -0.0873 | 0.0371 | 1.0000

GDP | 0.1113| 0.1706 | -0.3024 | 1.0000

i| 0.7798 | 0.3956 | -0.2615 | 0.1854 | 1.0000

IT | 0.2730| -0.1552 | 0.1146 | -0.0711 | 0.0584 | 1.0000

stata 17 wlr 2 s slazel @ yduall

" Mariam El Hamiani Khatat, Nicolas End, Rym Kolsi ,Op Cit ,p26.
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(0.2730) 2 12y (0.7798) sl avy(0.111) Ul J2 =56 5o
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Variable Obs Mean Std.Dev | Maximum | Minimum
INF 84 4.789 4.484 0.196 29.50

M2 84 11.92 7.68 -0. 757 54.05
TEC 84 26.19 36.08 1.232 126.77
GDP 84 3.721 2.13 -5.48 8.60

i 84 5.83 3.461 1.5 19.25

IT 84 0.535 0.501. 0 1

stata 17 wlr 2 s Isleze) @ yduall
Sl Jib g gl ¢ 41
et Cligaal (3 R Rl Bk anly (ol S5V 23l il s akind Joad) oy
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adlpall BV m35kg anl) SV avemd) JlALY) 2308 1)
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Il g3k I g ool Yl #3gd prag
(REM )i sl (FEM )iz (PRM) okl
INF

Prob Coef| Prob Coef Prob Coef' | oipd
&y il

0.820 | -0.009 0.776 | -0.012 0.820 | -0.009 M2
0.161 0.012 0.593 | -0.018 0.165| 0.0126 TEC
0.863 0.025 0.680 |  0.062 0.863 0.025 GDP
0.000 1.034 0.000 1.249 0.000 1.034 i
0.002 1.903 0.000 | 3.130 0.002 1.903 IT
0.005 | -2.575 0.018 | -3.773 0.007 | -2.575 C

stata 17 oz Je blazsl : yoall

Sl 23sadly (PRIM) nramdl 1SN 2350l 1 g &S 230 s (4)03) Jodd) e

zised) Sl b e L Aol wa G (REM)astlszal il 2350ty 25465 (FEM )zt
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(REM)usigea olldl z3sadly (PRM ) o) Y1 2350l o dolll Jo 55,
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pu[Perel St degd Sy ¢

0.000 1996.09 Breusch and Pagan iz

stata 17 w2 Lo bhlael : yoall
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Olersn sl IV o adlpdally 2l 3l 35
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Do s Al Sl 2358 (Hop)amaa) 2040 (53l

Hausman 1 : (6)J3.3

ez Sl ded S g g

0.0000 32.70 Hausman L

stata 17 w2 Lo blael : yoall

o B 29 (0.0000) Hausman LU afleY1 aadll ghs (6)43, Jod) IS 0
Byl U g Bl Sl 2308 ol abadl o, d)) L 5 el b ads LWLy 903 dgall szl
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7358 Sledas il e Bl LVl s (s gcands a3l ods plisiaal Gl idd S e S8
59 L ol e ling degedt 330 N J ol T o0 55850 aie lae) JM= e(Panel Data)
Bols Gpa s T3] L ol Jodl S0 2l ilbze egptld (gladl 300l OSTIS] e Ghondly 590
el il asdy JW Jaadly HS1a0 1 wlnd) jles) gobes 459, (Hsiao, 1986)dss IS

Hlede

Hsiao Test ptnd! jlasl gl (7) Joudr!

S 3 Idlex dagd F ity 43 Sy
H} =, 0.000005823 3.86 F,
HE Jss 0.22 1.31 F,
HS =, 0.03 2.93 F;

stata 17 oz Je blazsl : yoall
F(7)e3 dgidl Y (e
3.3)..&4 (S grmn ol Jé\ &j(F1=386) .&;Lﬁé-l w‘j (OOO) Fl JJT )L;.S-\ @Lo::—‘ CAL’ S~ —
st io Al Bo ) s " B 30 S Al il pedell B by WL %5
Fo g L e y(HSIAO,1986) Lbz o oY g d) 4] ardl o2 ¢ 905 dginn
$# gl DDk ginn Syt dis W B2l (23500 Bl 0 U5 JWLsY0D psins Sstne
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et QWb Y00 5me (yts dis W) 2o i) Jsd g Redddl 0 by WLy Y05 s

Al ol 93 L T3

¢ Ml s UL g (Intercept)blil (Slopes) Jsll e o Sldall il aie ULy
Jos o ) anlodl ol Slgsl o o Sl L;T rx@d Bugdl Jol Luadl anlldl e
Olwd! 3 isb Gl slas) G b L;a)‘zﬁﬁcﬂuw,d\ Fb 23U plasand are RIS
L e (63,40 [l pis Aol

Ldd IV e Elby sl ohlasl ae e ) bl Gy aSalydl BU us S
aghanal Shlas) e dega IV o bl Olpate o it S dabaie dey Aledes |7 30 Al s

(sl 1 3 Sl e el S Be et wzees JoVI L Bl Rl Aoy Jb z3ley Aol

gl gl Olylast 2

2 i 9 (2 A I e wljlas| dus Ao Ll -y .Ll.\,ﬁ.j J_,L, Sl syl Ly e U xdl
Levin, Lin & Chu  » 7l LLC jlast (3 alsedlly loged LTy ohlas¥l oda ool sl

: Im , Pesaran and Shin(2003) . -7l IPS Lzs15(2002)
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lere différence
LLC IPS LLC IPS
GDP 1.06 0.16 -6.15 -6.06 I(1)
(0.85) ( 0.43) ( 0.00) *** (0.00) ***
M2 1.72 1.94 -4.45 -6.34 I(1)
(0.95) ( 0.97) ( 0.00) *** (0.00) ***
INF -0.91 -0.50 -4.15 -4.85 I(1)
(0.17) ( 0.30) ( 0.00) *** ( 0.00) ***
TEC 1.41 1.62 -2.29 -2.29 I1)
( 0.92) (0.94) (0.01)* (0.01)*
i -0.40 0.22 -3.96 -4.25 I(1)
(0.34) (0.59) (0.00) *** (0.00) ***

stata 17 w2 Lo bhlazel : joall
@ el 2l Shgase OF >S5 (IPS) et 5 (LLC) Sl (8) o35 Jadb) IS e
;}ras‘ J,x.w)(l) s 9 (M2) J}i.s\ upjﬁj(INF) Nﬂ\ Jv\xﬁj (GDP) ‘}L?‘}“ g}é\ C?LJ\
(1) do¥1 3,41 s 55 (TEC)
Sl JolSI1 b1zl I g 30

Bbo) (3 Lasdy 5 0B (Lo ampll) Byl s e WolSan U Ol paze wans O a STl ey

AW g 3 o) el LS (Kao) s (Pedroni) jlest solan clsy cinl,dll 35 J5s alaszll
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il oSl Pedroni et mils:(9)edy Jgd!

Pedroni test for cointegration
t- Prob
Statistics
Modified variance ratio -1.9581 0.0251
Modified Phillips-Perron -2.0936 0.0181
Phillips-Perron -5.4218 0.0000
Augmented Dickey-Fuller -4.7626 0.0000

stata 17 wilxz e lazel @ yhaall @ 0ol

il JoSll Kao et mits: (10)edy Jgud!

Kao test for cointegration

t—Statistics Prob

Modified Dickey-Fuller -3.0932 | 0.0010
Dickey-Fuller -4.5497 | 0.0000
Augmented Dickey-Fuller -1.7469 | 0.0403
Unadjusted modified Dickey-Fuller -9.0165 | 0.0000
Unadjusted Dickey-Fuller -6.3812 | 0.0000

stata 17 w2 Lo blael : yiall

i3ls Be spmy e Sl (Kao), (Pedroni) Lzt of oy (10-9) 3, Jsudd I e

o B obslax] (el 3 et OF (o colilam Y1 Joan IS a Mg Gl ld) Slpize o Jor Y1 s
¢ 0.05 gl (spndd dis "l g Srall LS @8e s5my ade” Badall B8 2y LWLy 0.05
T3 ey JWLy (0,05 mgall gondt tie " Slpaddl oo dadl S BYe sgg " Al 04 Jods
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(Dumitrescu Hurlin) :d.Ji jlasi: sl ¢ 4
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G 3 e Leds Aol iy cidesnll wlilasY1 e Oley Sl gy 44 Bulad ) les)
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W-Stat Zbar-Stat prob

M2 does nothomogeneously cause INF 20.3019 13.0168 0.0000
M2 does nothomogenaously cause TEC 9.70256 5.33840 0.0000
M2 does not homogeneously cause | 7.20744 3.53089 0.0004

| does nothomogeneously cause TEC 6.22373 2.81827 0.0048
TEC does not homogeneously cause | 5.75291 2.47720 0.0132

EViews 12 wix 2 s slazel @ yhuall
13 (11) o8, Jgudt I3

Ol 05 asall smll wie st Juney i) Al oy dsly o) (3 B BDe Sgmy —
[0.05 ;o 5T alez|

et OF T 00 5 asuald onudl tis Cpall ey wuid) AlS) gy Ay olE) (3 A 3N 3929 —
0.05 . B

et OF T D0 5 sial) oradd e 35U ag 2l Al (Al o4l (3 s @M 392y —
.0.05 .

i) OF T D0 5 aauall synd) dis 22l ang 581 aw o ) (3 s Be 392y —

sl >y g.}ra.j\ SR UM JJL)ZL\ )Q'E Sla L;T 0.05 e J;T
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adlly fshlt (>3 3 Panel ARDL puds mits: esld) ¢4

pde QWL Z3sadl AV Sledak JS7 0l pie bl s (Hs120,1986) [l I3
oAlas Gy Ol s LY Bl BV 23U lpul e sl o Se Y wl Y Sldes Wl
Pesaran, ) Cb o aadill il dongin 3ok ) 2JW) 5okl 3 Uogh c5 OB QWb calyl) IS
15 by(PMG) a2l acsadl Loy 2 b plaszal, Panel ARDL sy Shin & Smith ,1999
(MG)is el Loy

plsanl (("’““"‘U Bagredl Jault) C'zj,é M\ Cligial 3 waadl anldl il Csj;' B
MG acgestt by ol sy PMG a2ull ic el by ol dis i b

seall Bugand) ol el fuslall J= Y 3 Panel ARDL s gt (12)3) Jgo

MG PMG ) )

Prob| Coef| Prob Coef <yl
Ay el

0.055| 1.311| 0.000 0.116 M2
0.255| 0.568| 0.420 -0.454 TEC
0.170 | 0.394| 0.162 -1.311 GDP
0.143| -1.24| 0.859| 0.0209 i
0.004 | 1.389| 0.318 0.188 IT

stata 17 w2 Lo blael : yiall

seall Buganlt Joulh & jadll Y1 § Panel ARDL s miti(13)43) Jgust!

0.000] -0.901] 0.01] -0.75 ECT
0.055| 5.366| 0.003| 2.839 C
0.048 ] ~1.601 |  0.044 | -0.144 D(M2)
0.298] 0.343] 0371] 0233 D(TEC)
0.473] 0.039] 0.054] 0222 D (GDP)
0.786| 0.182] 0.589] 0.302 D (I
0.292]-1.759| 0.357| -1.658 D (IT)

stata 17 w2 Lo blael : yiall
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G n @l (Hausma) L) slasenl ¢ (MG)azb o(PMG) by olpuis cp 1),
73 (Hp) el 2085000 2(PMG) 220l sesad) by oo 2346 (Hp) 2l 20,4
.1@*&\ AMG)is ettt Loy ol puis

MG ;PMG .y &ilHausman s mits:(14)48) Jgus!

:\JL&A’?\ )Lﬁ'&’}“ :\.o.gé )\.3:3?"2“ tj.i

0.122 8.69 Hausman ;L5

stata 17 wle iz Je blazsl : joall

120l aoset) Loy ohie O mzn Panel ARDL 356 o o (14) 3, Joad) Ds e
Jol shall (sl lpuis OF gm Miag « MG degastl Loy oljdia oo .U 5Ty wize ols PMG
Byb mead JWUs 62N dgs p Oglisy Ruibate b Lo monaly jeadll Gl Sl Lty cAslnss
JS e 0glidl 3gadl Sladad 5y el G 3 lndl pday ) B (3 g gPMG
.2(‘)&#\ il (3 Bl il dgs
b3 (13-12) 43y gkt I e >3

) V) 3 Rpne néy (Rb BYe) (ad) Jaxey JaY) R b o e B 2y -

S 2t sl cate (1070 apmn e e Jto Ko 25200) 05 i) szl s

G e péy (20 W)l B measy Y0 0.2220 adl Jams i 201 LY

el Jdas i %1y JH bl et 5% gl sl s skl )
%1.31 &

we padll J2 U1 3 e nfy (B30 Be)esadl Jaxey Bpall ae i Ao B oy -

%00.233 o weadl Jass gl dl @35 01 Cpall aw slipl 6100 5 apall gzl

! Edward F. Blackburne I, Mark W. Frank, Estimation of nonstationary heterogeneous panels, The Stata Journal,
Vol. 7, No. 2, 2007,p.206

? Dimitrios Asteriou, Stephen G. Hall,Applied Econometrics: A Modern Approach Using EViews And Microfit Revised
Edition, Palgrave Macmillan, Revised edition,2007,p360.
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gyl o1 70 5 el (gsnll s dgine pbg bshll =W (3 (nKe BMe)adle Ve U] Jgmtine
900,454 & ezl Jdes 2L U] (5350 N1 Byl an

L Jsoesy el 91 3 migimag(tnb 89) pieiadl Juany il pgall s Bl B sy -
G ogall plinl g D0 5 agall i) wie Lokl Y1 G (R3k BYe) e W
Pl azdl jogall slinly bl call 3 0.116%0 ool Jass slip) Jl 35 %010
i) =3 3 0.144% 0 seadl Jase (o) U (53500

Jeshally padll V) 3 duginn pdy (B2b BMe) et Janny U xe gy e B oy -
ezl Jhae g1 Ul (635 %1 s e Jars syl e 5% wgall szl s
- skl = 3 %00.020905 padh 231 @ %0.3020

DY@ Ggies (S WMo el ey oiead) Olagial pllss oy Al B 35y —
el Jdee pisien %1 el Gligral ol gyl Gt 5% wgall szl dis a2l
5% agall (sydl die Lglall W1 3 Bsinn néy (B3,b BYe)iorge B oy %0 1,658
70 0.188 & weiadl Junn aispem %01 el Claganl ol ol ot

) ks

2 83k OF e jeadl W & ead) Jdasy sl pogis il pgall o 2K B -
sy L jletzalg BBgza e IS oLl L (5 (5Las¥) 3 Blie JIgaY) Slis OF (&) 55241
peete Miag der Y 253 L Loz V1200 (K630 eJlp gy o) Lo ple Sty JW
G o s St Jshall =Y 3 s b)) a9e Ll (tobin, 1965) cuy b 2 ks 16 o
skl sl aaldl ol 1lai S5y cull spaas Lidls 060 Bidl aulnd) wllalldl 515 O
el o anbd) Jas e gl "aadpll 8! desadl bsrall e caisdl S SKi JglE et
(Hossain and Arwatchanakarn,2017)auls s Ll Lol ot gasy sk
el e b 35S el W (i) agdl) 3930l 20 52 Of (Mehrotra,2009),

LU (3 1> cals Gl 318 0T padl) Y1 (3 asead) Jdee 5 Coall e on B3 b B —
(il ) el sa Ball ey AUl A E G SbalasYl 3 ) al e

Joll dolsg bl jan s & saslldly osvadl badall j2ig of als 0 OBl e azuls
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Fetai and ) a.ls s oSl gisy (W IS Jatles) @l Crall bl Jo sz g
Ul of e Jus skl bl (3 oead) Jaes 5 Cpall a3l 3Lsls(others, 2017
Uiy eslas) dazmy Ul Al (3 ol Gy 1B Aladdl e oL ] 38 Bl e
PV 0ns hsd e 5adll paey 2V IS 3 B UL op B Y Joll e S
ol iy weadl Juas gliply jlawdl B35y ZY 2Ll (] (638 L Opdl e B3Ljy Ao
Danilo ) 2., 55 Ls'((El Hamiani Khatat and Others,2020) a5 sl
Slagaal b3 il el JUS) 3 age Gpall aw 33 s Of (and DuSan,2017
ULy Sl il 3ad 3 Al ST aaadl anlld) Jod of (Sa gy wseadl

Jayl W@ el o G il 3 ead) Jdasy JlaYl JB 1 Wl 2 b B -
JWbs IS (3 aslyy <l B @ ey st ol (piadl oVdas & Bao s3L5 U] o5
33 Li(Zhandos, 2017) aulys ae sl sds 35y Sladikly o) jlanl (3 8345 &g
Gl o sladVl o oSS MgV Vs e bpeess (S bkl Y1 @3 2K
Jaas 2L Qs @S sl 3a2 T e J21 Yl S22l e ) Lk
W Jos Loy Ll ol Sl Ol i)t s W)
. (Fest1¢,2016)

Laz)l 4 3l e 3 3L (638 G pad)) Ul (3 el Juaeg BB aw (p ds b BMe -
) patielly B W) gl e 1573 881 oot L AL B iy (g OF Sy SDlexaV1 e
Sl gyl (@350 LS lema¥I O3 3T ey 5,08 Ol 1w e 187 58 U 0 5
o 38y el SVaes B3bjy slasYl e Gle Bib gl Ms 0B slasYl Olas] ] sl
s ¥ 6 5l e sl O e (Essien,2009) auls ) cley &) sl g oY)
(Mitchell-innes and a.)s o giw Lsbd =Y @ Ulaiis olaal e
ezl Clignal sl 46 of e~ (Montes and Gea,2018) z.1,55 others,2007)
o 33 Ve I o Bl O (3 adis u;“‘*‘i“ UL s Sgtn o0 S s
3y wad) Glagaal foe | dlias J1 JsV1 plal & 3 (gm OF (Shy wivad) Jdas ol
Byglbll aadsl) wseadl s9dle OF o ST WLy (Dugrnll Gladl (3 wezd)l Sldy e S5
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G izisnin 22V B 30,1 L o) JSTH e cgimgns sl oS 15 e
@ 83 OF (6T (piviad) Sl o Bl Sl 38U el U2 (s Y RslagVl Lalsally
adlas b OF LS dasead) adoall dlg) ol o sl 506 Vo D RSN Sl 5ok (sl
(5s pan & Aol Baldl O @ ST ga ol B e iy (S5t e (S L)
& Roly Lo el S Jland Slstes sLiply JUEN o o add) oo Sholsh o jally Sy

. (Cachanosky, Mazza,2021) w.1,s B pe 545 Bl adag Ol ALEE OlAL)
aslas¥l 2891 o Ju padl) 2V 3 amead) Jdee 5 ol Oligaal plai o Al BYe —
=V 3 el Jhal gisd Gluledl o5 OF o Walll Lls @) asead) Oliganl anld
Pl e or oSNy el Jane P ULy BugST sead) (S A 1 L
(s3lasYl godl analy B Jie T Blaal Jalngy VUsly Bas 3id ol et Ol
(@3LasV) izl Jaldy ool o dod) 28l ST bw plbd) s b 3 Sl el OF 2y
OF a8 (a3l O O)lE o gl a5 (3 dode i) pile) Lo Lo il @ JSTOT LS
coMly (g Gl e i Jall 8 Jete ISk il Jiee (i pieadl Slagea) ol
Glagaal pla op sl @3 LT (Takyl and Fosu,2019) auls s amdl sda g5 3|
el LB BE) Bl i) Oligaal ey o blal) sl 3 el Jidae g st
e eV e ) pde 10S) sl Jel 8 g amall AWy RslasYl plogW) b 3
Shelter ) .3 Ll clog g Ll o 3in ey weddl GligaaV) dul L ol
Sytms j2iZ g sadl (Sotams 8315 Jo Aelis it Oliganl domiljinls 1(and others,2022

- o) Gl G sl g BN Lyl AL g 13] (seadl

! Shelter Thelile Nene, Kehinde Damilola Ilesanmi,Mashapa Sekome, The Effect of Inflation Targeting (IT) Policy on
the Inflation Uncertainty and Economic Growth in Selected African and European Countries, Economies, MDPI, vol.
10,N.2, 2022,pp 1-16, DOI;10.3390/economies10020037.
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peal] Bugindl pb Jolll il seaad) Slugis & i) dwld) AJlad il Ol gl I Ll
ccﬁ.gjfc()\.o.ccé):)i“) v.xsa;U Bagdl xe Jod 6 25 (QL:J\ C'JJJ\)@L':.S\ Ll & e

(2020-2000) 515kt 555 S5 o abeizssmn ¢ Syl

IRV RPN UNRP WP WS [PRIR S TENP I gr]

bl Bgdas .1

ezl Buagedl pd Joll Ll Ol D3I Bgdas 1(15)43) Jgus
INF M2| TEC| GDP i
INF | 1.0000

M2 | 0.2548 | 1.0000

TEC | 03111 ] 0.1218 | 1.0000

GDP | -0.1364 | 0.6219 | -0.1304 | 1.0000

i| 0.1109 ] 0.0751 | 0.6799 | -0.0264 | 1.0000

stata 17 oz Je blazsl : yoall

D bW Bsiae 0L LmY(15) o3 Jeudt s JDs e

5wy (0.2548) aclsll psgis 593l 2je 8 0 ISy wnadl Jidas m Gorgs b)) s Of-
. (0.3111) G2l 2w (0.1109)

(-0.1364) dlayh 2 =5t sedl Junsy ool Joms o e Bl dlas O
(g sl 2

tk LS ol dodll Ll (16) o3 o o
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(2020-2000) &sall Jis Lisgss! Jlatng Lag ¥l guall Joum osa Kigel Rgal@ll dalynll 1011 Jagll
preal] Bugaad! 5 Joull diad S panel] o gl sl ;(16)‘.3) Jgud-!
Variabl Obs Mean Std.Dev Maximum Minimum
e
INF 126 4.628 10.461 84.864 -10.067
M2 126 13.237 20.064 204.7 -9.099
TEC 126 481.88 694.183 2002.40 0..384
GDP 126 4.343 8.039 53.381 -36.658
i 126 5.724 4.502 20 0.25

stata 17 w2 Lo blazel : yoall

Sl Jib gl g,

JEV) 235k il SBYI 23sds mmend) L) 356 1EN Leslsl sl L oI s ¢
D(17) o3y I & e sr LS U3y sl

oreiaal) Bougrad) 8 gl ) B 30l phzaly Byl Aunly U 55 olakas: (17) o3y S

Il 38 Ol 3g ool Y mhd greag
(REM)ij! sl (FEM)iu (PRM) )
INF

Prob Coef | Prob Coef Prob Coef' |  oipad
&y il

0.000 0.248 0.000 | 0.231 0.000 | 0..248 M2
0.009 | 0..004 0.049 | 0.0137 0.010 | 0..004 TEC
0.000 | -0.518 0.001 | -0.492 0.000 | -0.518 GDP
0.214 | -0.311 0.286 | -0.325 0.217 | -0.311 i
0.024 3.25 0.787 | -1.044 0.026 3.25 C

stata 17 oz Je blazsl : joall
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 (FEM)ind o6l 23501y (PRM ) ol JIudV1 #3501 o dhootdly 1
Al 2B gl e

(REaw— Rbm)/(N— 1) _
(1 - Rég)/(NT =N = K)

AW 23l g2 (PRM) et JludV 23540 H
W 23l sa (FEM )aaldl ol 2506 - Hy

FIN—1,NT-N—-K)= 0.73

(4)s,uil) oldal) sae: K
(6)aall 515 sus N
(21)awe spat - T
o 551(0.59) b=V aasy F(5.116)=0.73 2ot wall ed) aslaxy) aadll el
WU sag (PRM) el Y1 2358 OF (6 dendal) 223 53 D05 el (sl

(REM)igi gt o gl 23501y (PRM ) oot ludW1 #3500 (o dhioldl .2
:Breusch-Pagan LM il 2 cislas jlzsl @

Breusch-Pagan LM il 2Y Gislias jlas! :(18)43) Jgud-!

A ) ded Y &

0.01 0.45| Breusch and Pagan ;i

stata 17 oz Je blazsl : joall

Breusch-Pagan ;LY a1 a0d oY ahad) 204 J5d oSs (18) 43, Joadkt Jos s

Loy oS g (REM)aslpeall ol 2356 Qlby « %0 5 mgall ggedd o 51 29 (0.01) iy
Olerga jlast Vs e adlgdally anld) gl 398 oo Aol g
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:(REM)ijigiall <1 pgldl z3g0dly (FEM Janidl jluddl =30 p aloldll .3
:Hausman ,lz>1 e

Hausman L1 : (19)48) Jsud!

:\JW\ )L;&’ﬂ\ :\.o.gé )\.3:3?"2“ tj.i

0.54 3.28 Hausman ,i:5!

stata 17 wle 2 s Isleze) @ yduall

o 551 s (0.54) Hausman Lo gl acdll gl (19)43, Jodt I
(REM)aslpind clsldl 2396 (o bl 2ol b5 g ekl Bed dl) L5 JWLy 905 sl g5zl
S BL paad anhald SO ga

sumgll o Syl 5 eiled wd HSTIAO e e ¢,
:oibdl i HSTAO ey 1

e ol il sl JUW) Jeakly Hs120 J londl jlast ks o5

Hsiao Test wbxdl jlast mits: (20) Jgud-!

LA 3 Ll dogd F ijle-Y) 3 Y
H} =, 0.0000 3.41 F,
HE Jss 0.29 1.24 F,
HS 2, 0.0000 3.81 F,

stata 17 w2 Lo blael : yiall
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H(20)03; gt I e

5 &ginn Sstme e Al B il s " BU 23sed RS Bl el Bpedall Bz 4l 2y LUy %05

Fo auh LS i (HSIAO,1986) Lbz o Y FA L el on ¢ %

Bgan Sy o S) 2e( Fp=1.24) astas) 2035 (0.29) Fy oW LY bl aed il -

Lbi o 6 e i o amsilly J0Dhstn (Sstn i Bl B il a0 el 2,8l 5 JL5%05

Fy e Ly Lisy(HSIAO, 1986)

hgian Ggin oo B 29 (F3=3.81) wslax| 2035 (0.000) F3 el Ly adlaeV) aed -

93 Bb z3sf Jlasl JWby Y0Dhgian Gstms oo bl 2ol o 5 Redal )l by WLy %05

AS bl B 23U plaseil e Ling 23400 U
gl o Oyl 2

Slpied) Bugll gdor Sl il (21)J g3

Niveau lere différence
LLC IPS LLC IPS
GDP 0.08 -1.073 -5.27 -6.08 I(1)
(0.53) ( 0.14) ( 0.00) *** ( 0.00) ***
M2 -0.22 -0.31 -5.90 -6.52 I(1)
(0.41) ( 0.37) ( 0.00) *** ( 0.00) ***
INF -0.009 0.092 -2.61 -4.47 I(1)
(0.49) ( 0.46) ( 0.00) *** ( 0.00) ***
TEC 0.75 -0.11 -2.29 -10.82 I(1)
( 0.77) (0.45) (0.01)** ( 0.00y*
i -0.31 -0.31 -4.18 -5.12 I(1)
(0.37) (0.37) (0..00y*** ( 0.00) ***

stata 17 w2 Lo blael : yiall
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AR Jagll

@ Ataze g 2l St Of LS (IPS) jlast 5 (LLC) et of (21) o35 Joadd IMs e

pall aws(1) 58U vy (M2) 5521 o 05(INF) 5ozt Juss 5 (GDP) Jlayh 1 st

I(l) th}“ dj‘zﬂ Lo SJ.Z.:.‘M (TEC)

ikl oSyl il s aal 1 g 40

Sl JolSall Pedroni jlest mits:(22)43y Jgud)

Pedroni test for cointegration

t—Statistics Prob

Modified variance ratio -9.3129 | 0.0000
Modified Phillips-Perron 4.4324 1 0.0000
Phillips-Perron -3.5140 | 0.0002
Augmented Dickey-Fuller 2.0379 | 0.0208

stata 17 wlr 2 s slazel @ yduall

il oSl Kao jlast gsts:(23)08) Jgsr!

Kao test for cointegration
t-Statistics | Prob
Modified Dickey-Fuller -8.3034 | 0.0000
Dickey-Fuller -4.1784 | 0.0000
Augmented Dickey-Fuller -2.4921 | 0.0063
Unadjusted modified Dickey- -11.2406 | 0.0000

Fuller

Unadjusted Dickey-Fuller -4.6559 | 0.0000

stata 17 wlr 2 s Isleze) @ yduall

185



(2020-2000) &ssall Jih gy ss] Jlatg uag ¥ goall g (o Kigel dgalgall Lalysll Il Jugll

Mag dulyll wlpad) n V1 absh a3lsd) B3 35y e aSW (23-22) 3 Joudt I e
LS BMe sgrg )’ Andall Bzl 2y JWLy 0.05 6 5 llax| Waall (3 2l I e
Olprddl G Sl LS w5e 552y " Al ds il Jsailly ¢ Y05 dgaall ssmad) dis "wladl  Srad)

Panel ARDL aatu L T3 Gk QW55 asall (gpld e

(Dumitrescu Hurlin) i..J! jlasi: st g A
Jsd & s (13)3) sl I ey (Dumitrescu Hurlin) i jlest e slasl £
:Q\;J\

el Bugadl b Joll i) (Dumitrescu Hurlin) i jlest mils:(24)43) Joud!

W-Stat Zbar-Stat prob
M2 does not homogeneously cause INF 8.66073 5.61384 0.0000
INF does not homogeneously cause TEC 12.1623 8.72055 0.0000
GDP does not homogeneously cause M2 11.5976 821950 0.0000
M2 does nothomogeneously cause GDP 4 85160 2 23407 0.0255
| does not homogeneously cause INF 5 07808 2 43522 0.0149
INF d th I I
e (R angenesiRl s 4.98942 2.35656 0.0184

EViews 12 o>z s Islas! : il
1> (24) 3, Jgad) P e

BT adlam) 0T 6190 5 mgiall ggnnd) die ool Juneg il Al dsly sl (3 e BMe Sy
.0.05 .

BT 2l OF (6100 5 agald ssndl die Cpall vy wiead) S Cp doly old) (3 G BMe 5oy
.0.05 .
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AR Jagll

5 adlazt OF (6120 5 el (gsnll die L) 1 by 2l ATl Cp pald) (3 e B0 95y

eyl ) =5ty 2adl S o dslie 158 Sla 0 2-0.05

o B Bl OF 610 5 gsiall pned) die ool Junag 3L jaes ( palE) 3 e B 352

o) Jdang BN aw o Jaladl) 6 ary £20.05

() Bagrad) 8 ol £398) weadl Ozl @ i) dnld) b 2308 0E il

MG 9 PMG Z\E.gu.la e\.\z:..ob cs}ad\ A :w)L.J\ &fﬂ\

ailly Joslal) a3 A o IV e Bl 358 a8 S mos LM gy

preal) Bugandl b Joll il foglal! JY1 & Panel ARDL s 5ls:(25)ed Jgud!

MG PMG | INF:pisl i
Prob Coef| Prob Coef | ipmidt oyl
0.064 | 0.834| 0.000| 0.369 M2
0.317 | 127.852 | 0.077 | 0.050 TEC
0.151]-0.7865 | 0.152| -0.212 GDP
0.888 | -0.034| 0.492| -0.114 i

stata 17 oz Je blazsl : yoall

el Bugadl b Joll i el J231 § Panel ARDL s wil5:(26)43) Jgud!

0.000 | -0.9010 0.000 | -0.8958 ECT
0.298 | -139.41 0.200 -27.35 C
0.128 | -0.3836 0.712 0.089 DM2)
0.317 | 2017.09 0.317 | 1005.491 D(TEC)
0.027 0.455 0.645 -0.257 | D (GDP)
0.975 0.007 0.311 0.339 D ()

Jsadt 3 ol (Hausman) L) slasenl ¢ (MG)ag b o(PMG) a4 by ol o 35,y

stata 17 w2 Lo blazel : yiall
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MG ;PMG (p &;ill Hausman jlas qis:(27)8y Jgus!

Az e dagd Y &

0.69 2.20 Hausman ;L5

stata 17 oz Je blazsl : yoall
i 3 eVl 2 PMG wb of Hausman sl o e (27) o3) Jodbl s
1b>M (26-25) o) Jod) s

s oskally el ) 3 Rupme by (8K B3e) JlaY) A1 0 s g L B 0y -
el Jane i %010 Qe A2 U 6 Jaes pli) cotc 5% apall gl
s = 2% 0.2120 5 padl 231 3 % 0.257 0

we padll V)3 g by s(R2b BMe) sl dmey Bpall re O Remss B oy -
0 10 apalt spndt s Lol Y1 (3 Chmd (Kt Gygineg Az 280eg (0 5 dygiall (snud
5 dsk =3 3 %00.0500 ezl Jase gl dl @oge N1 Byl an gl
el =Y 3 1005%0

G pne gfg(Rob W) pieiadl Jdmey ol pogds B 2y Al 58 Remge BV dgmgy -
@Al 2y Al 56 Juas slip)l g0 5 mgall ) e fsall ) (3 Bgiang peadl) Y
¢ 0.08% 0y Lskll =¥ 3 0.369%C ezt Jaae slipl I @35 201 aalg)l pyei
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Source SS df MS Number of obs = 84

F(5, 78) = 31.48

Model 1116.17492 5 223.234983 Prob > F = ©.0000

Residual 553.179491 78 7.09204475 R-squared = 0.6686

Adj R-squared = 0.6474

Total 1669.35441 83 20.1127037 Root MSE = 2.6631

inf Coef. Std. Err. t P>|t]| [95% Conf. Interval]

m2 -.0099272 .0435066 -0.23 ©0.820 -.0965422 .0766878

tec .0126011 .0089987 1.40 ©.165 -.005314 .0305162

gdp .025314 .1467002 0.17 ©0.863 -.2667437 .3173718

i 1.034453 .0980756 10.55 ©.000 .8391994 1.229706

IT 1.903955 .6039444 3.15 ©.002 .7015942 3.106316

_cons -2.576776 .9262986 -2.78 ©.007 -4.420895 -.7326577

RN (IR | -
(FI&AA)#QEH u)byhh c?}ﬁ-z

Fixed-effects (within) regression Number of obs = 84

Group variable: cd Number of groups = a
R-sq: Obs per group:

within = ©.4400 min = 21

between = ©0.8796 avg = 21.0

overall = ©.6254 max 21

F(5,75) = 11.79

corr(u_i, Xb) = -©.7256 Prob > F ©.0000

inf Coef. Std. Err. t P>|t] [95% Conf. Interval]

m2 -.90127195 .0445591 -90.29 ©.776 -.1014857 .0760467

tec -.0187347 .0349419 -0.54 ©.593 -.0883426 .0508732

gdp .0623414 .1506533 0.41 ©.680 -.2377754 .3624582

i 1.249707 .1906106 6.56 ©.000 .8699914 1.629423

IT 3.130406 .7206475 4.34 ©.000 1.694803 4.566009

_cons -3.774229 1.554279 -2.43 ©.018 -6.870513 -.6779459

sigma_u 2.0896421
sigma_e 2.5693611

rho .39811417 (fraction of variance due to u_i)

F test that all u_i=©: F(3, 75) = 2.93 Prob > F = ©.0389

- N . of .
(REM)igigialt o 511 7346-3

Random-effects GLS regression Number of obs = 84

Group variable: cd Number of groups = 4
R-sq: Obs per group:

within = ©.4252 min = 21

between = ©.9633 avg = 21.0

overall = ©0.6686 max = 21

wWald chi2(5) 157.38

corr(u_1i, X) = © (assumed) Prob > chi2 = ©.0000

inf Coef. Sstd. Err. z P>|z| [95% Conf. Intervall]

m2 -.0099272 .9435066 -0.23 ©.820 -.0951986 .0753442

tec .0126011 .0089987 1.40 ©.161 -.0050361 .©0302383

gdp .025314 .1467002 ©.17 ©.863 -.2622132 .3128412

i 1.034453 .0980756 10.55 ©.000 .8422283 1.226677

IT 1.903955 .6039444 3.15 ©.002 .7202459 3.087664

_cons -2.576776 .9262986 -2.78 ©.005 -4.392288 -.7612646
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Breusch and Pagan Lagrangian multiplier test for random effects

inf[cd,t] = Xb + u[cd] + e[cd,t]

Estimated results:

Var sd = sqgrt(Var)
inf .8977523 .9474979
e .066572 .2580154
u .4414078 .6643853
Test: Var(u) = ©
chibar2(@1) = 1996.09
Prob > chibar2 = 0.0000
:Hausman > -2
Cosefficients
(Bl (Bl {=—B) sgrt {diag{(V_b—V_EBE))
fe re i fference S5_E.-
mZ —-01Z27155 —-009S39Z7Z —-00Z79Z3 -009eZ7T4
tec —-0187347 -01Z2e011 —.-0=31=2352 -0237e33
gd -0ezZ341 4 -0Z5314 -0=70Z74 -0=24zZ849
i 1.249707 1.034453 _Z2152543 -1le344Z23
IT 2.13040%¢ 1.9503355 1_.ZZ2e451 -293171e
P = consistent under Ho and Ha; cocbtained from xtreg
= inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Hox difference im coefficients not sysStematic
chi2(5) = (b-B)'[{V_b-Vv_B)~(-1)]1(b-B)
= I2.Ta
Prob > chi2 = o&.0000

(WV_b-v_B is not positiwve definite)
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Levin—-Lin—Chu unit-root test for gdp

H&: Panels contain unit roots

Ha: Panels are statiocnary
Common
Included

Mot included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Number of panels
Number of periocds =

Asymptotics: NS/T -> @

GDP il jlast gili—1

LR wvariance: Bartlett kernel, 8.080 lags awverage (chosen by LLC)
Statistic p-wvalue

Unadjusted t -3.3803

Adjusted £* 1.8636 B.8561

Levin—-Lin—Chu unit-root test for D.gdp

He: Panels contain unit roots Number of panels = 4
Ha: Panels are stationary Number of periocds = 20
AR parameter: Common Aszymptotics: NST -> @
Panel means: Included

Time trend: Not included
ADF regressions: 1 lag

LR wariance: Bartlett kernel, 8.80@ lags average (chosen by LLC)

Statistic p-wvalue

Unadjusted t -16.8059

Adjusted t* -6.1517 Loyttt ]

Im—Pesaran—-Shin unit-rooct test for gdp

H&: All panels contain unit roots Mumber of panels = 4
Ha: Some panels are stationary Mumber of pericds = 21
AR parameter: Panel-specific Asymptotics: T,N -»> Infinity
Panel means: Included sequentially

Time trend: Mot included

ADF regressions: 1 lag

Statistic

p-value

W-t-bar -2.1668

a.4337F

Im—Pesaran—Shin unit-root test for

D.gdp

Hi =
Ha:

All panels contain unit roots
Some panels are staticnary

Panel-specific
Included
Mot included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Mumber of panels
Mumber of periocds

Asymptotics: TN

a
= 20

-» Infinity
sequentially

Statistic

p-wvalue

W-t-bar -b . 2558

s s Lo s s ]
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Levin—Lin—Chu unit-root test for m2

M2 &) oty ilo—2

H2: Panels contain wunit roots Mumber of panels = 4
Ha: Panels are stationary Mumber of pericds = 21
AR parameter: Commomn Asympitotics: NST -> @
Panel means: Included
Time trend: Mot included
ADF regressions: 1 lag
LR wariance: Bartlett kernel, 8.80 lags awverage (chosen by LLC)
Statistic p-values
Unadjusted € —iB0 . o
Adjusted €F 1. 72T @ . 9579
Levin—Lin—Chu unit-root test for D.m2
H&: Panels contain wunit roots MNumber of panels = 4
Ha: Panels are stationary Number of periods = 26
AR parameter: Common Asymptotics: NST -> @
Panel means: Included
Time tTrend: Mot included
ADF regressions: 1 lag
LR wvariance: Bartlett kernel, 8.008 lags awverage (chosen by LLC)
Statistic p-wvalue
Unadjusted t« -9 .4829
Adjusted €©* -4 4524 s s Lo s s ]
Im-Pesaran—-5hin unit-root test for m2
H&: All panels contain unit roots Number of panels = a4
Ha: Some panels are stationary Number of periocds = 21
AR parameter: Panel-specific Asymptotics: TyN -» Inmfinity
Panel means: Included sequentially
Time trend: Not included
ADF regressions: 1 lag
Statistic p-value
W-t-bar 1.9489 8.9743
Im—Pesaran—-5hin unit-root test for D.m2
H&: All panels contain unit roots Number of panels = 4
Ha: Some panels are stationary Number of periocds = 26

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Asymptotics: TaN

-» Imfinity

sequentially

Statistic

p-value

W-t-bar -6 .3499

L5 s ]
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Levin-Lin—-Chu unit-root test for inf

Number of panels
Number of periods

H&: Panels contain unit roots
Ha: Panels are stationary

AR parameter: Common Asymptotics: NST ->
Panel means: Included

Time trend: Mot included
ADF regressions: 1 lag

LR wariance:

Bartlett kernel, B.8@ lags average (chosen by LLC)

INF iyl ol jlast mils=3

Statistic p-wvalue
Unadjusted t -2.5740
Adjusted t* -8.9175 @.1795

Levin—Lin—Chu unit-root test for D.inf

H&: Panels contain unit roots Mumber of panels = a4
Ha: Panels are staticnary Number of periods = 2
AR parameter: Common Asymptotics: NS/T ->
Panel means: Included
Time trend: Mot included
ADF regressions: 1 lag
LR wvariance: Bartlett kernel, 8.8 lags awverage (chosen by LLC)
Statistic p-wvalue
Unadjusted t« -8.4138
Adjusted €F -4 .15349 Lo el l ]
Im—Pesaran—Shin unit-rooct test for inf
H&: All panels contain unit roots NMumber of panels = 4
Ha: Some panels are stationary Mumber of periods = 21
AR parameter: Panel-specific Asymptotics: T,MN -> Infinity
Panel means: Included sequentially
Time trend: Mot dincluded
ADF regressions: 1 lag
Statistic p-value
W-t-bar -@.5866 a.3852
Im—Pesaran—5hin unit-root test for D.inf
H2: All panels contain wunit roots Number of panels = ]
Number of periocds = 20

Ha: Some panels are staticnary
AR parameter: Panel-specific
Panel means: Included

Time trend: Not included

ADF regressions: 1 lag

Asymptotics: TN -> Imfinity
sequentially

Statistic p-value

W-t-bar -4 .8523 s s 1 s s ]
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Levin—Lin—Chu unit-root test for tec

TEC &) o pilo—4

H8: Panels contain wunit roots Mumber of panels = 4
Ha: Panels are stationary NMumber of pericds = 21
AR parameter: Common Asymptotics: NST -> @
Pansel means: Included
Time trend: Mot included
ADF regressions: 1 lag
LR wariance: Bartlett kernel, 8.88@ lags awverage (chosen by LLC)
Statistic p-value
Unadjusted t« -1.3111
Adjusted tF 1 .a4158 @.9216
Levin—Lin—Chu unit-root test for D.tec
H&: Panels contain unit roots Mumber of panels = <
Ha: Panels are stationary NMumber of periods = 28
AR parameter: Common Asymptotics: NST -> @
Panel means: Included
Time trend: Mot inclwuded
ADF regressions: 41 lag
LR wardiance: Bartlett kernel, 8.0 lags awverage (chosen by LLC)
Statistic p-wvalue
Unadjusted « -5.5979
Adjusted ©* -2 _ 2956 a._.el1es
Im—Pesaran—-5hin unit-root test for tec
H@&: A1l panels contain unit roots Number of panels = q
Ha: Some panels are stationary Number of periods = 21
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially
Time trend: Not included
ADF regressions: 1 lag
Statistic p-wvalue
W-t-bar 1.6217 @.9476
Im—Pesaran-Shin unit-root test for D.tec
H2: All panels contain unit roots Number of panels = 4
Ha: Some panels are stationary Number of periocds = 26

AR parameter:
Panel means:

Panel-specific
Included
Time trend: Not included

ADF regressicons: 1 lag

Asymptotics:

TyN -» Infinity
sequentially

Statistic p-value

W-t-bar -2.2916 @.8116
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Lewvin—Lin—Chu unit-root test for i

1&gyl ) =5

H&: Panels contain unit roots Mumber of panels = 4
Ha: Panels are stationary Mumber of periods = 21
AR parameter: Common Asymptotics: NST -> @
Panel means: Included
Time trend: Not included
ADF regressions: 1 lag

LR wvariance: Bartlett kernel, 8.808 lags average (chosen by LLC)

Statistic p-value

Unadjusted t -4.4F7T8

Adjusted ¥ -@.4855 a.3426

Lewvin—-Lin—Chu unit-root test for D.i

H&: Panels contain wunit roots Number of panels = -
Ha: Panels are stationary MNumber of periods = 20
AR parameter: Common Asymptotics: NST -> @
Panel means: Included

Time tTrend: Not included

ADF regressions: 1 lag

LR wvariance: Bartlett kernel, 8.008 lags awverage (chosen by LLC)

Statistic p-value

Unadjusted t -F.FO9T

Adjusted ©* -3 .9688 D .00

Im—Pesaran—Shin unit-root test for i

H&: aAll panels contain unit roots Mumber of panels = 4
Ha: Some panels are statiocnary Number of periods = 21

AR parameter: Panel-specific

Asymptotics: T,N -»> Infinity

Panel means: Included sequentially
Time trend: Not included
ADF regressicons: 1 lag
Statistic p-walue

W-t-bar e.2288 a. 5905

Im—Pesaran-5hin unit-rooct test for D.i

H2: All panels contain unit roots Number of panels = 4

Ha: Some panels are stationary Number of periocds = 20

AR parameter: Panel-specific
Panel means: Included
Time trend: Not included

ADF regressions: 1 lag

Asymptotics: TN -> Infinity
sequentially

Statistic

p-wvalue

W-t-bar -4.2598

a. e
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Pedroni test for cointegration

Ho: Mo cointegration Number of panels = 4
Ha: All panels are cointegrated Number of periods = 2a

Cointegrating vector: Panel specific

Panel means: Included Kernel: Bartlett

Time trend: Not included Lags: 2.88 (Newey-West)
AR parameter: Same Augmented lags: 1

Statistic p-value

Modified wvariance ratio -1.9581 B.8251

Modified Phillips-Perron t -2.8936 B.e18l1
Phillips-Perron t -5.4218 2. eaae

Augmented Dickey-Fuller t -4.7626 8. eaae

(kao) dpall ol jlas1-2

Kao test for cointegration

Ho: Mo cointegration Number of panels = 4
Ha: All panels are cointegrated Humber of periods = 19

Cointegrating vector: Same

Panel means: Included Kernel: Bartlett
Time trend: Mot included Lags: 2.88 (Newey-West)
AR parameter: Same Augmented lags: 1
Statistic p-value
Modified Dickey-Fuller t -3.8932 8.8818
Dickey-Fuller t -4.5497 a.aaee
Augmented Dickey-Fuller t -1.7469 8.8483
Unadjusted modified Dickey-Fuller t -9.8165 @ . aeee
Unadjusted Dickey-Fuller t -6.3812 8.8
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Pairwise Dumitrescu Hurlin Panel Causality Tests

Sample: 2000 2020

Lags: 2

Mull Hypothesis: W-Stat. Zbar-Stat. Prob.
M2 does not homogeneously cause INF 203019 13.0168 0.0000
INF does not homogeneously cause M2 077585 112827 0.2582
TEC does not homogeneously cause INF 1.76929 -0.40860 06328
INF does not homogeneously cause TEC 1.22310 -0.80427 04212
GDP does not homogeneaously cause INF 204594 -0.20819 0.8351
INF does not homogeneously cause GDP 044364 -1.26893 0710
| does not homogeneously cause INF 386023 1106811 0.2687
INF does not homogeneously cause | 215450 -0.12955 0.3969
IT does not homogeneausly cause INF 1.89026 -0.32087 07482
INF does not homogeneaously cause [T 1.41966 -0.66138 0.5080
TEC does not homogeneously cause M2 1.26147 -0.77648 04375
M2 does not homogeneously cause TEC 970256 5.33840 9.E-08
GDOP does not homogeneaously cause M2 210334 -0.16661 08677
Mz does not homogeneously cause GOP 3.55887 0.88737 03746
| does not homogeneously cause M2 0.59389 -1.26009 0.2076
M2 does not homogeneously cause | T7.20744 3.530849 0.0004
IT does not homogeneously cause M2 427478 1.40642 01596
M2 does not homogeneously cause [T 1.36004 -0.70507 0.4308

GOP does not homogeneously cause TEC 1.12280 -0.87686 0.3306
TEC does not homogeneously cause GOP 270292 026774 07389

| does not homogeneously cause TEC 6.22373 281827 0.0043
TEC does not homogeneously cause | B7H291 247720 0.0132
IT does not homogeneously cause TEC 204515 -0.20876 0.8346
TEC does not homogeneously cause [T 226073 -0.08260 0.9581
| does not homogeneously cause GOP 409214 127411 0.2026
GDOP does not homogeneously cause | 3.06936 053319 0.59358
IT does not homogeneously cause GDP 213272 -0.14533 0.8845
GDOP does not homogeneously cause IT 1.97989 -0.25604 0.7a749
IT does not homogeneously cause | 1.09621 -0.89620 0.3701
| does not homogeneously cause IT 1.62241 -0.51500 0.60G66
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Log Likelihood -107.8747
D.inf Coef. Std. Err. z P>z [95% Conf. Interval]
ec
m2 .1167122 .0174045 6.71 0.000 .0826001 .1508243
tec .0454659 .0563746 -0.81 0.420 -.1559581 .0650262
gdp .1311923 .0937788 -1.40 0.162 -.3149954 .0526108
i .0209968 .1184787 0.18 0.859 -.2112171 .2532108
IT .1888305 .1889859 1.00 0.318 -.1815751 .559236
SR
ec -.7538 .294221 -2.56 0.010 -1.330463 .1771373
m2
D1. .1446267 .0716472 -2.02 0.044 -.2850526 .0042008
tec
D1. .2339354 .261345 0.90 0.371 -.2782913 .7461621
gdp
D1. .2223576 .1152352 1.93 0.054 -.0034993 .4482145
i
D1. .3024579 .5594053 0.54 0.589 -.7939563 1.398872
IT
D1. -1.65884 1.799946 -0.92 0.357 -5.18667 1.868989
_cons 2.839425 .9662598 2.94 0.003 .94559 4.733259
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D.inf Coef. Std. Err. z P>|z| [95% Conf. Interval]
ec
m2 .1311875 .068348 1.92 0.055 -.0027722 .2651472
tec .5680013 .4990956 1.14 0.255 -.4102082 1.546211
gdp .3940827 .2874099 1.37 0.170 -.1692304 .9573959
i -1.240877 .847054 -1.46 0.143 -2.901072 .4193188
IT 1.389283 .4841056 2.87 0.004 .4404532 2.338112
SR

ec -.9010019 .2433384 -3.70 0.000 -1.377936 -.4240675

m2
D1. -.1601934 .0809532 -1.98 0.048 -.3188588 -.001528

tec
D1. .3439827 .3305674 1.04 0.298 -.3039176 .991883

gdp
D1. .0393872 .0548711 0.72 0.473 -.0681582 .1469326

i
D1. .1825655 .6723874 0.27 0.786 -1.13529 1.500421

IT
D1. -1.759583 1.66906 -1.05 0.292 -5.03088 1.511715
_cons 5.366825 2.794848 1.92 0.055 -.1109764 10.84463
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—— Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V B))
mg pmg Difference S.E.
gdp .3940827 -.1311923 .525275 .27168
m2 .1311875 .1167122 .0144753 .0660949
tec .5680013 -.045466 .6134672 .4959015
i -1.240877 .0209968 -1.261873 .8387272
IT 1.389283 .1888304 1.200452 .4456933
b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg
Test: Ho: difference in coefficients not systematic

chi2 (5) = (b-B)'[(V_b-V B)"*(-1)] (b-B)
= 8.69
Prob>chi2 = 0.1220

(V_b-V_ B is not positive definite)
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Source SS df MS Number of obs = 126
F(4, 121) 10.19
Model 3447 .28866 4 861.822164 Prob > F 9.0000
Residual 10233.3509 121 84.5731483 R-squared = 0.2520
Adj R-squared = ©.2273
Total 13680.6396 125 109.445117 Root MSE = 9.1964
inf Coef. Std. Err. t P>|t]| [95% Conf. Intervall]
m2 .2487514 .0544391 4.57 9.000 .1409748 .356528
tec .0044049 .0016888 2.61 0.010 .0010615 .0077483
gdp -.5186037 .1365032 -3.80 0.000 -.7888478 -.2483596
i -.3117778 .2510117 -1.24 9.217 -.8087216 .185166
_cons 3.25043 1.437996 2.26 90.026 .4035373 6.097323
(FEM)izi) o i) #3500-2
Fixed-effects (within) regression Number of obs = 126
Group variable: cd Number of groups = 6
R-sq: Obs per group:
within = 0.2063 min = 21
between = 0.8672 avg = 21.0
overall = ©.1904 max = 21
F(4,116) = 7.54
corr(u_i, Xb) = -©.8857 Prob > F = ©.0000
inf Coef. Std. Err. t P>|t] [95% Conf. Interval]
m2 .2316231 .0589086 3.93 ©.000 .1149471 .3482991
tec .9137149 .0069042 1.99 ©.049 .90000403 .90273894
gdp -.4927331 .1460532 -3.37 ©.001 -.78201 -.2034563
i -.3252113 .3033005 -1.097 ©.286 -.9259361 .2755134
_cons -1.044639 3.866166 -0.27 ©.787 -8.702069 6.61279
sigma_u 7 .1494925
sigma_e 9.2472711
rho .37412183 (fraction of variance due to u_i)
F test that all u_i=©: F(5, 116) = ©.73 Prob > F = ©.5992
(REM)ijisiall <l #544-3
Random-effects GLS regression Number of obs = 126
Group variable: cd Number of groups = 6
R-sq: Obs per group:
within = ©.1942 min = 21
between = ©.8892 avg = 21.0
overall = ©.2520 max = 21
Wald chi2(4) 40.76
corr(u_i, X) = © (assumed) Prob > chi2 ©.0000
inf Coef. Std. Err. z P>|z]| [95% Conf. Intervall]
m2 .2487514 .0544391 4.57 ©.000 .1420527 .3554501
tec .0044049 .0016888 2.61 0.009 .0010949 .0077149
gdp -.5186037 .1365032 -3.80 ©.000 -.7861451 -.2510623
i -.3117778 .2510117 -1.24 0.214 -.8037517 .180196
_cons 3.25043 1.437996 2.26 0.024 .4320093 6.068851
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inf[ecd,t] = Xb + u[cd] + e[cd,t]

Eztimated results:

Breusch and Pagan Lagrangian multiplier test for random effects

:Hausman jlz -2

Var sd = sqrit(var)
inf .B377523 .9474373
e .0673026 .2554294
u 844987 .9132209
Test: Var{u) = 8
chibar2{@l) = 0.454%
Prob > chibar2 = 0.01
— Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference S.E.
m2 .2316231 .2487514 -.0171283 .022508
tec .0137149 .0044049 .00931 .0066944
gdp -.4927331 -.5186037 .0258706 .0519463
i -.3252113 -.3117778 -.0134335 .1702478
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 3.08
Prob>chi2 = 0.5442
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Levin-Lin-Chu unit-root test for gdp

gl

GDP & i) jlos) miti—1

Ho: Panels contain unit roots Number of panels = 6
Ha: Panels are stationary Number of periods = 21
AR parameter: Common Asymptotics: N/T -> ©
Panel means: Included
Time trend: Not included
ADF regressions: 1 lag
LR variance: Bartlett kernel, 8.00 lags average (chosen by LLC)
Statistic p-value

Unadjusted t -3.7550

Adjusted t* ©.0898 ©.5358

Levin-Lin-Chu unit-root test for D.gdp

Ho: Panels contain unit roots Number of panels = (=3
Ha: Panels are stationary Number of periods = 20
AR parameter: Common Asymptotics: N/T -> ©
Panel means: Included

Time trend: Not included

ADF regressions: 1 lag

LR wvariance: Bartlett kernel, 8.00 lags average (chosen by LLC)

Statistic pP-value

Unadjusted t -1©.4a4589

Adjusted t* -5.2716 ©.o000

Im-Pesaran-Shin unit-root test for gdp

Ho: All panels contain unit roots Number of panels = 6
Ha: Some panels are stationary Number of periods = 21

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

-> Infinity
sequentially

Asymptotics: T,N

Statistic p-value

W-t-bar -1.9732 ©.1416

Im-Pesaran-Shin unit-root test for D.gdp

All panels contain unit roots
Some panels are stationary

Ho:
Ha:

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

6
20

Number of panels
Number of periods

-> Infinity
sequentially

Asymptotics: T,N

Statistic p-value

W-t-bar -6.0875 9.0000
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Ho: Panels contain unit roots Number of panels = B
Ha: Panels are staticnary Number of periocds = 21
AR parameter: Common Asymptotics: NST -> @
Panel means: Included
Time trend: Mot included
ADF regressions: 1 lag

LR wariance: Bartlett kernel, 8.88 lags awverage (chosen by LLC)

Statistic p-wvalue

Unadjusted t -4.2677

Adjusted t* -@.2235 B.4116

Levin-Lin-Chu unit-root test for D.m2

Ho: Panels contain unit roots Number of panels = 6
Ha: Panels are stationary Number of periods = 20
AR parameter: Common Asymptotics: N/T -> ©
Panel means: Included

Time trend: Not included

1 lag
Bartlett kernel,

ADF regressions:
LR variance:

8.00 lags average (chosen by LLC)

Statistic p-value
Unadjusted t -10.4651
Adjusted t* -5.9067 0 .0000

Im-Pesaran-Shin unit-root test for m2

Ho:
Ha:

211 panels contain unit roots
Some panels are staticonary

Panel-specific
Included
Mot included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Number of panels
Number of periods

Asymptotics: T,N

B
21

- Infindity
sequentially

Statistic

p-wvalue

W-t-bar -8.3118

a.3779

Im-Pesaran-Shin unit-root test for D.m2

Ho:
Ha:

All panels contain unit roots
Some panels are stationary

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Number of panels
Number of periods =

Asymptotics:

6
20

T,N -> Infinity
sequentially

Statistic p-value

W-t-bar -6.5236 0.0000
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Levin-Lin-Chu unit-root test for

Panels contain unit roots
Panels are stationary

Common
Included
Not included

AR parameter:
Panel means:
Time trend:

1 lag
Bartlett kernel,

ADF regressions:
LR variance:

8.00 lags

INF iy aasdt jlest w3

Number of panels = 6
Number of periods = 21
Asymptotics: N/T -> ©

average (chosen by LLC)

Statistic p-value
Unadjusted t -4.4503
Adjusted t* -0.0091 ©.4963

Levin-Lin-Chu unit-root test for D.inf

Panels contain unit roots
Panels are stationary

Ho:
Ha:

Common
Included
Not included

AR parameter:
Panel means:
Time trend:

1 lag
Bartlett kernel,

ADF regressions:
LR variance:

8.00 lags

Number of panels = 6
Number of periods = 20
Asymptotics: N/T -> ©

average (chosen by LLC)

Statistic p-value
Unadjusted t -9.0054
Adjusted t* -2.6103 0.0045

Im-Pesaran-Shin unit-root test for inf

Ho:
Ha:

All panels contain unit roots
Some panels are stationary

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Number of panels 6
Number of periods = 21
T,N -> Infinity

sequentially

Asymptotics:

Statistic

p-value

w-t-bar -0.0923

0.4632

Im-Pesaran-Shin unit-root test for D.inf

All panels contain unit roots
Some panels are stationary

Ho:
Ha:

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

6
20

Number of panels
Number of periods

-> Infinity
sequentially

Asymptotics: T,N

Statistic

p-value

W-t-bar -4.4776

©.0000
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Levin-Lin-Chu unit-root test for tec

Ho: Panels contain unit roots Number of panels = 6
Ha: Panels are stationary Number of periods = 21
AR parameter: Common Asymptotics: N/T -> ©
Panel means: Included
Time trend: Not included
ADF regressions: 1 lag
LR variance: Bartlett kernel, 8.00 lags average (chosen by LLC)
Statistic p-value
Unadjusted t -3.0544
Adjusted t* 0.7594 0.7762
Levin-Lin-Chu unit-root test for D.tec
Ho: Panels contain unit roots Mumber of panels = =1
Ha: Panels are stationary Mumber of periods = 26
AR parameter: Common Asymptotics: NST -> @
Panel means: Included
Time trend: Mot included
ADF regressions: 1 lag
LR wvariance: Bartlett kernel, 8.8@ lags average (chosen by LLC)
Statistic p-value
Unadjusted t -14.8538
Adjusted t* -2.2938 a.ala9
Im-Pesaran-5hin unit-root test for tec
Ho: All panels contain unit roots Number of panels = 6
Ha: Some panels are statiocnary Number of periocds = 21
AR parameter: Panel-specific Asymptotics: T,N -»> Infinity
Panel means: Included sequentially
Time trend: Mot included
ADF regressions: 1 lag
Statistic p-value
W-t-bar -&2.1157 &. 4546
Im-Pesaran-5Shin unit-reoot test for D.tec
Ho: All panels contain unit roots Number of panels = 6
Ha: Some panels are stationary Number of periocds = 28
AR parameter: Panel-specific Asymptotics: T,N -»> Infinity
Panel means: Included sequentially
Time trend: Not included

ADF regressions: 1 lag

Statistic p-wvalue

W-t-bar -la.8242 2. aaae
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Ho: Panels contain unit roots Number of panels B
Ha: Panels are stationary Number of periocds = 21
AR parameter: Common Asymptotics: NST -> @
Panel means: Included
Time trend: Not included
ADF regressions: 1 lag
LR wariance: Bartlett kernel, 8.88 lags awverage (chosen by LLC)
Statistic p-wvalue

Unadjusted t -8.8661

Adjusted t* -8.3172 B.3756

Levin-Lin-Chu unit-root test for D.1i

Ho: Panels contain unit roots Number of panels = 6
Ha: Panels are stationary Number of periods = 20
AR parameter: Common Asymptotics: N/T -> ©
Panel means: Included

Time trend: Not included

ADF regressions: 1 lag

LR variance: Bartlett kernel, 8.00 lags average (chosen by LLC)

Statistic p-value

Unadjusted t -8.6885

Adjusted t* -4.1895 © .0000

Im—-Pezaran—Shin unit-root tezt for D.i

Ho: All panels contain unit roots Mimbhar of panels = =

. o _ .
Ha: Some panels are stationary bumper of pericds = 28

Panel-specific
Included
Mot included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

Asymptotics: T,N => Infindity

sequentially

Statistic p-value

W=t=bar -@.3172 @. 3755

Im-Pesaran-Shin unit-root test for D.i

All panels contain unit roots
Some panels are stationary

Ho:
Ha:

Panel-specific
Included
Not included

AR parameter:
Panel means:
Time trend:

ADF regressions: 1 lag

6
20

Number of panels
Number of periods

Asymptotics: T,N

-> Infinity

sequentially

Statistic p-value

W-t-bar -5.1244 9.0000
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Pedroni test for cointegration

(pedroni) Jiall JuSdt jles1-1

Ho: No cointegration Number of panels = 6
Ha: All panels are cointegrated Number of periods = 20
Cointegrating vector: Panel specific
Panel means: Included Kernel: Bartlett
Time trend: Not included Lags: 2.00 (Newey-West)
AR parameter: Same Augmented lags: 1
Statistic p-value

Modified variance ratio -9.3129 ©.0000
Modified Phillips-Perron t 4.4324 ©.0000
Phillips-Perron t -3.5140 0.0002
Augmented Dickey-Fuller t 2.0379 0.0208

Kao test for cointegration

(kao) ikt JulSd jlas1—2

Ho: No cointegration Number of panels = 6
Ha: All panels are cointegrated Number of periods = 19
Cointegrating vector: Same
Panel means: Included Kernel: Bartlett
Time trend: Not included Lags: 1.33 (Newey-West)
AR parameter: Same Augmented lags: 1
Statistic p-value
Modified Dickey-Fuller t -8.3034 0.0000
Dickey-Fuller t -4.1784 0.0000
Augmented Dickey-Fuller t -2.4921 0.0063
Unadjusted modified Dickey-Fuller t -11.2406 0.0000
Unadjusted Dickey-Fuller t -4.6559 0.0000

241



sezil] Bugandl p& Jsdl L (Dumitrescu Hurlin) 4! jlest (13) 93 G

gl

Pairwise Dumitrescu Hurlin Panel Causality Tests

Sample: 2000 2020
Lags: 2

Mull Hypothesis:

W-5Stat.  Zbar-Stat.

Prob.

M2 does not homogeneously cause INF
IMF does not homogeneously cause M2

8.66073 561334
241756 0.07472

2.E-08
0.9404

TEC does not homogeneously cause INF
IMF does not homogeneously cause TEC

1.29041 -0.92531
121623 8.72055

0.3548
0.0000

GOP does not homogeneously cause IMF
INF does not homogeneously cause GDP

252184 016725
260192 0.23830

0.8672
0.8116

| does not homogeneously cause INF
IMNF does not homogeneously cause |

507808 243522
498942 235656

0.0149
0.0124

TEC does not homogenaously cauze M2
M2 does not homogeneously cause TEC

3.24493 0.80834
1.73203 -0.53349

0.4186
0.5937

GOP does not homogeneously cause M2
M2 does not homogeneously cause GOP

11.5976 8.21950
485160 223427

2 E-16
0.0255

| does not homogeneously cause M2
M2 does not homogeneously cause |

2.73792 0.35896
2.00811 -0.28855

0.7196
0.7729

GOP does not homogeneously cause TEC
TEC does not homogeneously cause GDP

1.36853 -0.85600
1.38656 -0.84000

0.3920
0.4009

| does not homogeneously cause TEC
TEC does not homogeneously cause |

1.69146 -0.56949
271086 033495

0.5690
0.7377

| does not homogeneously cause GDP
GOP does not homogeneously cause |

1.50283 -0.73685
1.97707 -0.31609

0.4612
0.7519
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Log Likelihood = -330.4712
D.inf Coef. Std. Err. Z P>|z]| [95% Conf. Interval]
ect
m2 .369336 .0657067 5.62 0.000 .2405533 .4981188
tec .050643 .0286113 1.77 0.077 -.0054342 .1067202
gdp -.2124614 .1483184 -1.43 0.152 -.5031601 .0782373
i -.1149884 .1672897 -0.69 0.492 -.4428702 .2128935
SR
ect -.8958137 .185278 -4.83 0.000 -1.258952 -.5326755
m2
D1. .0899065 .2435766 0.37 0.712 -.3874948 .5673078
tec
D1. 1005.491 1005.472 1.00 0.317 -965.1973 2976.18
gdp
D1. -.2575893 .5592453 -0.406 0.645 -1.35369 .8385114
i
D1. .339271 .3347292 1.01 0.311 -.3167862 .9953281
_cons -27.35 21.35193 -1.28 0.200 -69.19902 14.49901
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Mean Group Estimation: Error Correction Form

(Estimate results saved as mg)

D.inf Coef. Std. Err. z P>|z| [95% Conf. Intervall]
ect
m2 .8346314 .4506967 1.85 0.064 -.048718 1.717981
tec 127.8522 127.8463 1.00 0.317 -122.7219 378.4264
gdp -.786553 .5472264 -1.44 0.151 -1.859097 .2859912
i -.0341381 .2421955 -0.14 0.888 -.5088327 .4405564
SR
ect -.9010773 .1546172 -5.83 0.000 -1.204122 -.5980331
m2
D1. -.3836488 .2518321 -1.52 0.128 -.8772307 .109933
tec
D1. 2017.098 2017.06 1.00 0.317 -1936.268 5970.464
gdp
D1. .455805 .2062133 2.21 0.027 .0516344 .8599757
i
D1. .0078836 .2512239 0.03 0.975 -.4845061 .5002734
_cons -139.4132 133.9443 -1.04 0.298 -401.9391 123.1127
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Coefficients
(b) (B) (b-B) sqrt (diag (V_b-V_B))
mg pmg Difference S.E.
m2 .8346314 .369336 .4652953 .4458814
tec 127.8522 .050643 127.8016 127.8463
gdp -.786553 -.2124614 -.5740916 .5267432
i -.0341381 -.1149884 .0808503 .1751366
b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg
Test: Ho: difference in coefficients not systematic
chi2 (4) = (b-B)'[(V_b-V_B)"(-1)] (b-B)
= 2.20
Prob>chi2 = 0.6994

(V_b-V B is not positive definite)
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Abstract :

The aim of this study is to highlight the effectiveness of monetary policy in the
countries of the Middle East and North Africa during the period (2000-2020) by
comparing two samples, where the first consists of 4 countries that implemented an
inflation targeting policy,and the second consists of 6 countries that did not implement
this policy, by using the dynamic Panel models according to Panel-ARDL methodology
and causality test (Dumitrescu Hurlin) for a data series of each of the inflation rate as a
dependent variable and monetary variables (interest rate, money supply and exchange
rate) and GDP as independent variables. The results showed that the effectiveness of
monetary policy In the countries that targeted inflation, it was relatively effective in
reducing inflation rates, while the countries that did not rely on this policy, it was weak
to non-existent.

Keywords: monetary policy tools, inflation targeting, MENA countries.
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