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Abstract:

The aim of the study is to analyze the relationship between money supply, price levels and
economic growth in Algeria during the period 1990-2021. The model employed in the study links
various variables, including the expanded money supply variable (M2), the consumer price index
(CPI), gross domestic product (GDP), foreign direct investment (FDI) and the exchange rate (EX),
in order to address the research problem.

Using an econometric analysis approach, we applied the error correction model (ECM) to estimate
the short run. The findings indicate that money supply and price levels have no significant impact,
while the other variables (FDI and EX) do influence economic growth.

In the long-run estimation, the fully modified least squares (FMOLS) method yielded distinct
results summarized into two equations. The level shift equation highlighted the impact of both
money supply and price levels on economic growth, with no effect from FDI and the exchange
rate. Conversely, the level shift with trend equation indicated that only exchange rate affects
economic growth.

Cointegration tests with structural breaks confirmed the existence of a long-term equilibrium
relationship between variables. Asymmetric causality results confirmed a hidden causality from
money supply and inflation to economic growth, and from money supply to inflation. Additionally,
a hidden causal trend from price levels toward the exchange rate was observed, which, in turn, is
linked by a hidden causality toward economic growth, price levels and foreign direct investment.
These causality results are a consequence of cumulative sums of positive and negative shocks.
Importantly, these dynamics are not readily apparent when solely examining the time series of

variables.

Key words: Money Supply, Price Levels, Economic Growth, Structural Breaks, Co-integration,

Asymmetric Causality.
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2014 (gla) "oty mdll dilus B Dals pajl mies jsgenll e gl 35 ol (68)
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bl
974.3 96.2 467.5 484.5 2022.5 2000
1235 106.4 554.9 577.2 2473.5 2001
1485.2 109.4 642.2 664.7 2901.5 2002

1724 130.1 718.9 781.4 3354.4 2003
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1478.7 158.3 1133 874.3 3644.3 2004
1632.9 276 1240.5 921 4070.4 2005
1649.8 335.8 1760.6 1081.4 4827.6 2006

1761 378.7 2570.4 1284.5 5994.6 2007

1991 459.8 2965.1 1540 6955.9 2008
2228.9 572.9 2541.9 1829.4 7173.1 2009
2524.3 735.5 2922.3 2098.6 8280.7 2010
2787.5 1034 3536.2 2571.5 9929.2 2011
3333.6 1349 3380.2 2952.3 11015.1 2012
3691.7 1481.3 3564.5 3204 11941.5 2013
4083.7 1483.3 4460.8 3658.9 13686.7 2014
4443.3 1244.6 3908.5 4108.1 13704.5 2015
4409.3 1164.4 3745.4 4497.2 13816.3 2016
4708.5 1035.8 4513.3 4716.9 14974.6 2017
5232.6 1105.5 5371.8 4926.8 16636.7 2018
5531.4 1186.4 4351.2 5437.6 16506.6 2019
5757.8 1553.5 4210 6138.3 17659.6 2020
6457.2 1625.2 5292.9 6712.3 20087.5 2021

https://www.bank-of-algeria.dz/ )l &l 1 jaadll
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Bopas csiyally S LY (ggine o dulall Y Ll degal) doba®y) clubdly 403
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2022-1990 sl Dla jilall (CPI) cllgiosdll jlawd jige —03— Joaall

&) ) IPC % LAY CPI % & gad) IPC %

2.415131 2020 3.911062 2010 0.339163 2000 16.65253 1990

7.226063 2021  4.524212 2011  4.225988 2001  25.88639 1991

9.265516 2022  8.891451 2012  1.418302 2002 31.66966 1992

3.254239 2013  4.268954 2003  20.54033 1993
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2.916927 2014 3.9618 2004 29.04766 1994

4.784447 2015  1.382447 2005  29.77963 1995

6.397695 2016  2.311499 2006 18.67908 1996

5.591116 2017  3.678996 2007  5.733523 1997

4.26999 2018  4.858591 2008 4.950162 1998

1.951768 2019 5.73706 2009  2.645511 1999

https://databank.worldbank.org/ &Q Jgal) clud) clily @ jaadl)

—1990 sl Pla aamill Hdge s Jaadls s Sl Saie ) Gladl Jeaal) Glly dea i @

AT Sk L lae las Wle adcal

2022-1990 55l Pa jihall (CPI) cllghudl Hlaad Hdige i —11- J<a

Lall) dlae) (1o 1yl

146



b B gailly jland) (Geiua (gl (A Cp ABal) Jalad iGN Juadl)
2021-1990 554 JMA il

%31.67 41 daus el cialy ool %16 coyglat limeall Aay Ll leliy) adcaill eV aee Calas
i) @lily s sl e 19895 1988 i %9.30 5 %5.90 Ao Cilaas o) 222 1992 8
bt eelg dalal) dujall abial aalii ae @y 1986 diw Lkl 4a3¥) el daly ¢ Joal
LYy LaasSall claill Jigat e Algall 558 (e 32 My cAlgall byl el e Al
el i) CallSs b Aaia¥) COleal) Gy iy Abaall Aleal) Ao (mlindl LS L Aald)
i) Jlaii) Ay lmedll Ay gl (AT Aal (e oyl Hlead Y ol L cilaaslly
a3 dalai® |y Ll cpill damiy Geald) aleail gas Jeailly SHAY) ol e (gihall
g dals wing ljlead o des lexdlly aladl Zed aaaty (lllly sl #lecdl DA o lad!
o Akl ol e aally peicd) g U1 Ahal Luslie ST aagy AP ulall AAS) aae
sl N SIGEN e il Jodn gy Audliall Griaty Ly z Y i€ alaiy)

OS5 Lol ) ladlaYl cpilgd a8 Jlaal) st Tase ciada Ll dasSall of ) Ga s
il Lo duhgll Geudl sl e 3 12-89 a8 Ogldll lewd) audamy bl cpulgall Jf
4 salall b elld plag dudlialls alaiall 06-95 a8y ya¥) saey jaea (3gad) dlail) gas Joaill dls ye
2019 (i) iwdlal el e lalae) cladlly alud) Gl s ddar 2T e i )
(91-90 “aioall

ala ) 8 oyl %18.70 4 @il Lodey alidiVh adcaill eV aes <y 1996 (e 3l
Dl i Gum (%0.34 J clias ool 2000 die s Al 55 e 8K B Lus sl
cialy ol i) clilasy W dasSall @labyl JhaaY o L 55l sl DA L Jo 5l

Zis %20.20 s Cilis 1996 e %16.30 Goasi sl i) Meal (po Zodaitl) 3j)sall il )

147



b B gailly jland) (Geiua (gl (A Cp ABal) Jalad iGN Juadl)
2021-1990 554 JMA il

1996 i 73 ke 5330 (e daasSall il ) WS caladl Hlead bl e clld <2000
Gigd G s Ll Dy cabiadl JLEWY) el a1 Lali e 22000 diw zo e 5820 )
c gy Laliil) ainty SLai®¥) 8 AEN jujan Gl aale Byes e daalis g liag) il
Alasall 038 (3 adaill cVase aali Gua of (143 dada 2016 aas ) Slabal) (ans (553
e 25l e bl e aally JSI Qllall aas 8 pSal] sadiea) AuALeSY) Lol dulad) (e &30
Deadl a8y 8 ARG Slea) et melin e Clela) e S5k dlld oy paianaly S U8
eyl Gob e Al Ll Sae dasad DA e Gl ABSN (e (anliilly Sl apadal 5250401
gl

Byfine Caly 13 dan (g 8l (B il LeS il ydige o il 2020-2001 85dl) Coana
~2001 (e Siadl) oY) il malin dagall adiel G %55 %2 Cipanil Luw
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oyl el Jalls Al Ciea a

Aoy 5aY) dall DS Lo ) Slgiaadly 4jlke dadiye L il 20225 2021 e of Laadls
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LAl gy
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3y i gl 2021-1986 srall hall b Hlad) Jalal) bl lea) clily ey JB) Jsaal)

10-90 (aplly sl gils A Jiaal) gamll 7 ay)

2021 1) 1986 ¢ Sl b plal) skl ol eal sai 04— Jsal

) giaad) GDP% sai
3.6 2010 5.1 1998 0.4 1986
2.9 2011 3.2 1999 -0.7 1987
3.4 2012 3.8 2000 -1 1988
2.8 2013 3 2001 4.4 1989
3.8 2014 5.6 2002 0.8 1990
3.7 2015 7.2 2003 -1.2 1991
3.2 2016 4.3 2004 1.8 1992
1.3 2017 5.9 2005 -2.1 1993
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1.2 2018 1.7 2006 -0.9 1994
1 2019 3.4 2007 3.8 1995
-5.1 2020 2.4 2008 4.1 1996
3.5 2021 1.6 2009 1.1 1997

https://databank.worldbank.org/ Aé,J Jgal) ) lily @ jaaal)
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Ho eand) Locapdl) s iy o Jlaai¥) 2 3las 3 i) e el i) JalSal) cllas) o)
s Y e JalS5 agasl e ) ALl dpnpdll Jlie idie JalS5 393 pie e 5 il
Oo S a0 Hy &ocajdll by o3 dlls i <Engle-Granger (1987) LLaalS ciysid) )il
238 el (g oz dpaill ke cy iide Lol ADle dgagl HLEAY) Gadly Rl Al 4l
G il sl 8 dalay) Aokl ) ans chasY) sl 06 i) st i
G ab Y dad el @hlaay) of J) dsla) cdshll gl 6 Lehls) sy 2
Jealsh 2925 laeV) A 3l Y LS ¢(Deterministic time trends) 5a1sa duie) Cilgate dsag ke
o oSass (189-188 wlaiall <2007 Edgerton 5 Westerlund) .(Structural breaks) 4w
Bpaia il e pot Alule (B A0S Jealsd 29ng B @il JalSall padal) Lasy)  aa
Al lassY) uiaily ¢ARDL z3gail Bound lid)g Johansen lial <Engle-Granger jlial Jie
shal @gall e il (33 daia 2020 Ayad) .Ased) il Jolall chylas) sl Jerios
Chlia) Jlesia dala b US L 13) ddyeal 2iSigl Jualsil) Ll saamall Luiojl) cilgaiall laa)

Al ChLaaV L S o daeall i) Jalsal

Uaed) & jidadl Jalsal) clas) .2
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Eigan el mand Al cApadinl) sl Alaes 3l AlSin aalsh 25mg o ol a2
Wle plo 8 by cchuia)l gn sl dsh A 6 el b chas ) diKe Jealsd
iyt gl Ayl Cleralls Wil dais gl g e Al 06 Yy cibpidl o padl Jalkal)
. oAl dalse sl Al

Gregory-Hansen (1996) _Lid) 2.1

bl Lozmpdll e agiiy Aol e 406 ol pda JalSs @)ylad) Hansen g Gregory (s JS ok
lltial hlad¥) oda 2ady . dll JalSall (vector) daie A asly IS8 Jald dgag s Al
<3 Hansen 5 Gregory #ydly . IS Jald Cigas aaas e aaas ¥ Al Z; 9 Z, (ADF sl
lllly (level shif with trend) slai¥ly (sguall o SGI ¢(level shif) (sgieall JgY! oz e
lelgil Jii zilai 4 (555 4aia <1996 Hansen , Gregory) .(regime shift) aUsill (o
Aol o DY 5 55 o et ol Al i Lbgan (e ) AdSogl) (aalgill (o i
) priall

Juald agan 2ay (C) cylil) i (intercept) pblil) dad s Y el B sgiall ity aly
G Ll Jaldll Eigan ey (T) slal 3sm aa (C) adalicl) dad sl ol BN 2 3sail Laiy ¢ LS
sl JalSll z3gail (S) lani) clalaay (C) alaliall (sine o Jualil) (35S B #3250l
o dsa Gigas b iy aly zisell aiulyy B Ayad (2020) sdus caisas olily Jualdll )
LAl yas (34 daim 2020 cAyad) (S) Llaai¥) clalass (T) olai¥ly (C) adalidl (g5inne
.(1996 Hansen ; Gregory) Js¥) jraally (secl agdl z3laill b)) J<all

Hatemi-J (2008) i) .2.2
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s DA alls e oy dlpdad) JolKl) asie of elad e doalil) ol paad) JalSall o) oo
Jushll (gaall 8 chariall o A sl Gld Bae 35ag cuw Hatemi=J (2008) o V) ¢
Gl Lol e Aadll) Al clpuanll e dpdal) JalSall 4atia 8 c¥pl st G
Gregory-Hansen (1996) «)ladl e Hatemi-J (2008) aaicl ligly .lajyeg LagdeiSul) Gilara
392 7 laadly Jualgdll Bl pangh pe e idiall JalSall duhn 3 aaly o) Juald gas mans A
sasly dlalaa Hatemi-J (2008) =& My (498 daia 2008 (Hatemi—J) .l pliald
2020 (Ayad) .(S) V) cDlleas (C) ablall (e IS o 2l Jalsdll il leal
(34 nim

Maki (2012) ksl 2.3

Gregory— ,lial (e JS Gudn b Y (3dy IS0 LISl daalsdll aae aiail Ggalll duagiy ol
LIl Jealsdll dae Helan 1)) Uneca el (gSue Hatemi-J (2008) sl Hansen (1996)
(Maki) . padl dolsall luas hlasl Maki (2012) 758 Gl clliay) 22 Gada 41 zsacdll
Jealgh aedl lead) ae iV alee ao)l Maki (2012) LLia) Gecay G (2011 dsida 2012
(35 daia 2020 (Ayad) . ol 228 2

Hatemi-J (2012) alilaiall & o) L33 .3

oat b e oo lmeV) cpan 3B Y DK e L il aag 4l Hatemi-J (2012) 5
A yug i 58 dablly Aulady) Slesall e IS 5EE ias S dadisl) dawndl claal 4l
Gl 3l (8 anall Gk o dlis Ladean A5)lie Lnlad)) dedeall pa cppaiinal) dsls DA e

Ale il 3] goes J31a ALISH Claglaall agag pre AulSaY dilia)
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Granger and §S8 e lalde) dlildia jue 4w 29ag 40lS) Hatemi-J (2012) slaey 6 La 1aa
Cillad) Jagaty @lldy L iide JalSs adl o el (o)l adl dalsall ladl L Yoon (2002)
A e ) dblad) e sl 3588 dedd mag @ duley dulsd) RaeSli S
(448 isima 2012 Hatemi-J)
dlazicall fyldy) f ) qullaal)
JWEAY (Structural breaks) AuSigll Jealsill asag (0 Yol KB Cay Ginll clyiia i Jal o
Loy JSae agag ate e KB S Al ddlad) &bl bl Gl saagll jis ol
Lacliall yadiall JalSall @hjlaa) Hlodl e el Wiey gyl Judlad) o (Autocorrelation)  JlAll
oobidll 2 3gail labes jai) i) Aayhall JLaal 23 ey bariall 2V Al ALY duy]
Wlgl) Jualsdl) jlas) .1
dualsh 35as Jlain) JaaMs —02- Galall masy WS Canill e Glily Cilinia 32alde DA (1
Badia AdSa Jualgh 299 acy (g3 Bai-Perron jlidl alaicly agtivc ) (e (gaailly (dulSoa
de (g dus cdindll Gilrie (e jurie JSI Bai-Perron Test jLoa¥l miln G Jeoal) mas
.Critical Value dad (s jiwal F-statistic dad Tl ol AdSsgl) alsdll dac

Bai-Perron Test 4Sigll Jualsdll jlid) =8l 05— Jeaal)

) Jualsil) Bai-Perron L) & arial)

Critical Value F-Statistic

2l Jalgd 5 29ag 1998-2003-2007- 8.58 116.8219 GDP
2011-2015 7.22 200.9175
5.96 223.8520

157



b B gailly jland) (Geiua (gl (A Cp ABal) Jalad iGN Juadl)
2021-1990 554 JMA il

4.99 274.3979
3.91 341.5887
L Jualgd 5 a5ag 2001-2006-2010- 8.58 135.3563 M2
2014-2018 7.22 162.4904
5.96 189.2176
4.99 238.1639
3.91 260.8774
S Jualsh 5 25a 1997-2002-2008- 8.58 227.4676 CPI
2013-2018 7.22 116.6731
5.96 76.64995
4.99 55.76530
3.91 43.10774
3 Ll 5 25ag 1996-2001-2018- 8.58 20.48241 FDI
2012-2016 7.22 24.99662
5.96 26.58143
4.99 21.32268
3.91 16.93464
Ll Jalsh 5 39ns 1994-1999-2003- 8.58 52.08460 EX
2009-2015 7.22 155.0944
5.96 200.7756
4.99 147.1649
3.91 117.2351

E-views 13 zalin Ao lalde) &alll dlae] (e jradll
) o G cinad) i) il Ll 2K Jealsh 39 K5 Ally Lo Jeanall il
(sl Critical value dad s ladic 40Sa (Jealsh d9ag pe e pal Al duedell du

M\ @Aﬁ LS 2\:&5:& dmb& BYS.C (533} h\j glszm dmlﬁ A g dLA:\;\ ‘:‘Aml—\j «F—statistic E\.A:Ié
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il Jedlad) bl HLady e Jald ae Baagll jis ahladl) slaey mdtll bags . -03-
Ll puatiall 3¢y Lalal)

daasll Lia cplad) .2

D Ge ) e Laldll gl Ol gues b Ll Jeald 35n5 o SEI 3
pstin (Sl Jualgdll e adSIL aldll Bai-Perron Test il Jleaivl aayg dlull cilusial)
el Judld) s3a il (pe B 2K Jualgh 39ag ac S Al sl j3a cihlad) by

DIa G bl sangll ia cihlas) e fg of 3G Jalg e diajll dudlad) clginY (Ko
A hlaal ol 2 A (el Jedlaad) iy Lgagiad 8 Al cldall s il e )
Lee lai)y Lumsdaine and Papell il Zivot-Andrews lodl Jie 4K Jalgd 3gag ac
o) Perron (1989) ekl LS (3 daia <2007 Verma 5 « Perera (Glynn) .and Strazicich
e Sl ) o 8 Le dangl 5ia (md) Gl 5 e i LS8 g Uil gl dals
13 Lo aa Ofiall) i $Sogl) Jealsilly Lol DIA (ag cdiosll Aodadl il Joa dayaca
2003 <Strazicich 5 Lee) .Jualsi 35y ae &uli il ol olad¥) 8 dal daiejl) Alodud) il
(1082 4xéem

Y Al Liaill dedlall Glily 4 JKe ald Gigass maws Zivot-Andrews saagll jis lasl ()
3383 g PP Ladls DF-GLS Ladl (ADF Laal (e il saagl) s clis) L lgles
5 ¢ Alam (Waheed) .duia}ll ddud) b daal V) gl Jaaldl) of NSl ¢ UaiY) ddais

Joald Cagan GalSal Blele 3 LAY 1 alasdid (e Gapall (e (5 daiea <2006 <Ghauri
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Jslaall & (Kum, 2012, p. 243) Ll calpall ) dpslees (50 lghaly Lo sl S
Zivot-Andrews sasgll jia HLid) Gald (e lgle Juaatiall mital) )

Zivot-Andrews sasgll ;s HLid) 06— Jganl)

5% critical value Jaldl) t-statistic z Jgalll &) kil

-4.8 2019 -4.2891 Intercept GDP
-4.42 2018 -3.7282 Trend

-5.08 2019 -4.0711 Both

-4.8 - -5.9273 Intercept d(GDP)
-4.42 - -6.1844 Trend

-5.08 -- -5.9779 Both

-4.8 2020 -1.6839 Intercept M2
-4.42 2020 -2.9972 Trend

-5.08 2003 -2.9801 Both

-4.8 - -5.8255 Intercept d(M2)
-4.42 -- -5.3831 Trend
-5.08 -- -5.9677 Both

-4.8 1996 -7.7356 Intercept CPI
-4.42 1999 -5.567 Trend
-5.08 1996 -6.7717 Both

-4.8 2011 -4.5749 Intercept FDI
-4.42 2002 -4.6895 Trend

-5.08 2000 -5.2933 Both

-4.8 - -7.6834 Intercept d(FDI)
-4.42 - -7.2797 Trend
-5.08 -- -7.7098 Both

-4.8 2002 -3.1134 Intercept EX
-4.42 2012 -2.4836 Trend

-5.08 2014 -2.4304 Both
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-4.8
-4.42
-5.08

-5.1908
-4.9274
-5.2093

In

tercept d(EX)
Trend

Both

R-4.3.1 el Ao lalde) &alll dlae] (e jradll

ol ol aslg SSa Jald dgag Basgll s clylnal {8 Lee-Strazicich laa) e Lain

Lee- _Lid) =i Jull Jeaall padly (132 dawm 2017 Wang 5 «Gentle Herranz)

.Strazicich
Lee-Strazicich 3aagll jia id) —07— Jgaal)

5% critical value 2 Jaldll 1 Jualdll t-statistic z Jgall) ) pcial
-3.5630 2004 1996 -1.2147 Intercept GDP
-6.1520 2013 1996 -3.5803 Trend and Intercept
-3.5630 - - -4.4907 Intercept d(GDP)
-6.1850 -- -- -10.2718 Trend
-3.5630 2007 1994 -0.9220 Intercept M2
-6.3750 2013 2002 -4.8282 Trend
-3.5630 -- -- -4.4119 Intercept d(M2)
-6.3120 - -- -6.8130 Trend
-3.5630 2001 1998 -2.4988 Intercept CPI
-6.1080 2000 1996 -6.9404 Trend
-3.5630 -- -- -6.5695 Intercept d(CPI)
-6.1080 -- -- -7.0880 Trend
-3.5630 2014 1997 -4.3631 Intercept FDI
-6.1850 2011 1996 -5.3938 Trend
-3.5630 - - -9.5946 Intercept d(FDI)
-6.2010 -- -- -7.8635 Trend

-6.16 2014 2002 -4.1209 Intercept EX
-6.62 2012 2000 -5.1149 Trend
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-3.5630 -- -- -5.0326 Intercept d(EX)
-6.1520 - -- -6.3793 Trend

RATS 10 zalip e lalae) dalil dlae] (he 1 jranll

RHFESIN Ry SVEN O on cBasgll il Lee-Strazicich lidly Zivot-Andrews Ll (he EUasl
1(0) s5ieaall die iine 43 2ag llgivadd) Slad dse (CPI) uiia lae L I(1) Jo¥) Gl (e 8
A Al dedll o ST tstatistic J ikl dadll (6<5 Ladie Gua JZivot-Andrews Lia) &
Al Jualgd pa Bang Hds dag Ao pall Al Hy diiall ducajill (zé 5 Critical value

daidal) Jalsil) laa) L3

Al Jealgd e Gl cilustia dalal) el Judlad) elgial cancagl daldl chlaay) of L
On A JKa B it dag mend Al Aaea) @bl dalSall @hlod) slael (5)9 wall (e 43ld
el e clyiiall

oAl Zivot-Andrews (1992) lidls Perron (1989) ,LiaY lalyis) Gregory—Hansen Lol iy
(Hansen 4 Gregory) .sassll Jda Hlod) ady lad olatVl (8 Jsad digan AlSa) e 1S
.Gregory-Hansen Lia) w3l smaagy Ul Jgaall (555 dsia <1996

Gregory-Hansen & yidall Jal&all Hlad) —08— Jsanl)

5% critical Jualdl) t-statistic iy N alaal)
value
-5.56 1995 -3.56 ADF (1) Adataal)
-5.56 2016 -5.16 7t
-59.40 2016 2934 Za ©
-5.83 1995 -3.32 ADF (2) Adalaal)

-5.83 2016 -5.79 Zt
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~65.44 2016 34.47 Za (C/T)
641 2002 5.03 Zt

78.52 2002 28.66 Za (C/S)
6.84 2004 376 ADF @ st
6.84 2011 6.11 Zt

8847 2011 3576 Za (C/S/T)

Stata 18 zalin Ao loldiel Lalll dlae] (4o jradll

g pde daly S8 Lald dsag e dall JalSall Gregory-Hansen sl ciVales goes el
t-statistic J dalhall dadll o) Gus %5 Lgiaa dap) die Sl Gt G dide JalSS Dl
JelS5 d5ag p2e e pal Al Hy dacayill Jodl (525 L Critical value JI dallaall dedl) (1 Sl
Gl A oulSa Galald dgagr mew N Hatemi-J lad) el idall dalsall AT jlaal Lol
olial Joaall & asilis el . AT ol cppiia o gaal) Aligha Al 3gag LAY addiny (il

Hatemi-J & il JalSall sl —09— Jgaal)

5% critical value 2 Jaldll 1 Jeald) t-statistic EIRECT
-7.903 2011 2001 -8.614 ADF
-7.903 2012 2000 -9.350 7t

-123.870 2012 2000 -46.595 Za

GAUSS 23 zalin Ao loldel &alll dlae] (e 1 jradll
e S| t-statistic J dalladl) dedll (Y Ao Hy duajll by 23 43ld Ztg ADF ,las) e oly
ade Cpn Za Hliaal O e cclpridl G & ide JalSo dsag 22 L Critical value ! dalladl) d4:2))

.Critical value (}} dalhall Ladll (pe il t-statistic J dallaall dasdl) (5sS Cun yide JalS3 dgag
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JalSill Slad) Al Jealsdll e e pe 230 eha] el (e 4l (93] dal (e
G kil @isd) dalsall chlas) e el HLaaY) 13 Jie eldy il (0% 8 Cus ol il

lgsle Jeaniall ilal) Gadl G Joanll Maki (2012) [LealS 4l Jalsil

5% critical

Maki & il Jel&all jlaa) —10- Jgaall

t-statistic

Jualpall <Y alead) xrs
value
Jualsil
-5.992 1994-2003-2017 -8.079%** level shift Jalsh 3
-6.214 1994-2006-2017 -7.914%* level shift
with trend
-7.803 1998-2011-2016 -6.598 regime shifts
-8.254 2003-2009-2015 -183.194%* trend and
regime shifts
-6.132 1994-2003-2008-2017 -8.352%* level shift Jualsd 4
-6.373 1994-2001-2006-2017 -7.914** level shift
with trend
-8.292 1998-2005-2011-2016 -6.598 regime shifts
-8.871 1996-2003-2009-2015 -183.194%* trend and
regime shifts
-6.306 1994-2003-2008-2014-2017 | -8.371** level shift Jualsh 5
-6.494 1994-2001-2006-2010-2017 | -7.914** level shift
with trend
-8.869 1994-1998-2005-2011-2016 -6.598 regime shifts
-9.482 1996-2000-2003-2009-2015 | -183.194** trend and

GAUSS 23 zalin e lalaie) &alll slae) (e 1 jradll
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Aail) o Jaadls G el Cprie o e JalS5 3ag DN VA b c¥ o) auas oo
d9ng aiag Hy dzmjdll (=)l (635 L Critical value J ddllaall dadll (0 Sl t-statistic J dalaall
Al e Leaili (i (3) Aaladd) L;T (regime shifts) lac L cclpaiall (& fida Jul&S

Agjls ADle asagl Gadli lpdall JelKll dabidd) ShlaaY) e lgde deasiall mball e ol
Pla Jhall 3 ool gailly L) lanl) (gime c2giill G e IS Gn sl dbsh
ol 3K A< Jalgh dusady 3 2aS i aliald dgas ae (2021-1990) 55l

i) Addliag e @Gl daall

Gl b Chiall @sla d8jmay dniajl) Judldl bl e B LD @hlaaY) eha)
2l e Joanll Ciagy Gl charie (A ol aaliall zagall lad) Cang (Jushl
iglany) chloa¥) DA e zisalll daia o Kbl lgiy dolad) Dl ) Ll
ol 8 Alesienall bl Axglal dcaliall lidl)s

zasalll ki 1 g¥) caldaal)

o IS Om sl Abigh ADle dgag e SEI aag dladl hlaaY) e lgle Jeanial) gl G,
Q) G sl Gaje b Al Badd) clsiall paenay Hhbe e gala@Y) sl
A8 yed Vsl i) 038y (s0a) Bppeald ABDal) i Cang cipall yeas bl ) LY
Gigas Ala & Dokl sl 8 chsid) Gn O)ls sale) (B el (saall Al deales
i) &5 iy (ECM Uadl) mom ot 73901 8 ECT Undll pronaai mllaiae lgic juny Slls ciladea
ishll sl clalas e Jpaall FMOLS JelSIL dlanall (gyaall il yall 4yl

el (saal) quilii. 1
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Chariall sl b 8 Uadl) momai 390 platiad (S 4l Engle (1987) Jlae b ela Ll lidgg
Dbl e SE 2 () Lt sadl dish e Ol sty e Al ddadyall Sjid) e
& balie Thal) a2 3500 2a cl(1) J5Y) Gpdll e i) poeny Aealall Liadl el
S Lle Gapal) laady 5230 leals Hland) (e clpsiall s Gua cdalldly Lol cilapkal)
«Granger 5 Engle) . anll lguan g sl Aligh e Lo 0sS o adsiall e oSly duls

sl ona 7 3gai il adly slial Jaall (254 daia <1987

Error Correction Model Uaall Al Al -11- Jganll

Jlaiayl D lalaal) Gilalaall
0.0005%* 3.08x1012 Constant

0.1819 -0.1291 D(M2)

0.1721 1.56x1010 D(CPI)
0.0309%** -2.35x1011 D(FDI)
0.0030%* -3.19x101° D(EX)
0.0018** 20.3645 ECT(-1)

E-views 13 zalin e lalaie) &alll slae) (a1 jradll
Lty ¢(galai®) saill o Sl (sgiunay a5l e e JS il Gilie ey el Joanll 4
e Gl Laady el (sl & s paill 3 Cipeall ey Habadl ¥ LAY S
s bl )l o @l s ca=5% dusied) dnpy e BB JaaY) ded Dl
e Bl bl (¥ Léna) s ila o) WiSE (galai®¥) sl e W o5 iyl
o sl dualael da 2.35x10M G sbai®¥) gaill midsl %l @ sl il )

il Laje il b cbliay) i ey il addl zhaial s 4aglS A cilells
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aals) Basly Bangy Cipeall Hae ded Caaly WS Liad L ala®¥) saill Lo g Lo Ladlall Sland)
Aleal) dad criead LS @il ey 13 2 3.19x10%0 o (salea®¥) saill dad cuals (o
O Gastall e Cua byl Lokl e il Y 10y gola®Y) sall o Lle clld S dadl)
LS Galids) P e st (e Jliilly (sala®V) gail) 533 Adaal) Aleall dad et (535
St by Slgnad) (ol AaDAN B il 35 b Wladd b Jally abud) <yl
sl o o) (giway 2l (e LEE Gl pedi oS cald) Gl sty WY
Bl Cilpuaill oSas (63 ulad) Jalad) (Dlia ¥ LegisS speaidl) saall Lo fhall 8 (galaiY]
cyihall alatU Lowally (sl

on e Sadl lihayl o e Ju L duginey ddle Uadl) mosal aa dad o) Ll Laadls
dad o Lasg ccbriall om 3l saleY Jighall ol (8 lganas (Kay peadll (aall (b clyuiiall
o] Lalds ) Mos (3prins monatl) ol Gaaell 330 0l 0.3645 (gsless Uadl) s
Jushal) (gaal) il 2

JalSIL Aaedll (graall Cilasyall dala dlaiels asiy Jishll ol Gilalea e Jyeanll dal e
Tsad oy a9t il JalKill Maki jlidl e ¢lug «Fully Modified Least Squares (FMOLS)
S Jalsh daad 359 e dishll (sl

JalSill cblanty s Jidl e Jgaand) & FMOLS Jlasi) e o) Gl ey Cas
Lol yfinal) e L) ae Jolei FMOLS 0l dalall (gyeall ilaspal) Ayl e ey ol jidial)

(1023 daia <1995 (Phillips) .aSasdl Sl e lal dalall G0
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Level shift dlalaag Level shift dalas Laag (padgad oy agtin &lidall JalSll Maki jLodl \ad
Jighll (sl zigail dueag Clpaia dued (el gl Cus LIS Jialgh dewd 29399 With trend
Jealgill (Sadll g af Cam Badin By5 5 A 2 gl AEY) o) A aalsdl Bl
ool da gl gye L B by cbaid) o sl dlsh WD e i o LS

o) il s bl Jglaad) L@l i) JalSal) dnia ol g el alad) sladY) ales

Level shift 4alaad (FMOLS) dashall (saall i ity =12 Jgaal)

Jlaiay) <D laleall Glalaal)
0.0000%** 1.14x1013 Constant
0.0000** 0.6464 M2
0.0153** -7.99x1010 CPI

0.1087 5.56x1011 FDI

0.0516 -3.01x10%° EX

0.7921 2.45x1011 D1

0.3638 7.78x1011 D2

0.6021 4.50x10"1 D3

0.7842 -2.46x101 D4

0.1927 1.15x10%? DS

E-views 13 zalin e lalaie) &alll slae) (e 1 jradll
Cun gl (ol b sl e Ul i 35l e of lede Jeanidl il pecms
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Jlaiay) <D laleall Cilaleall
0.0000%** 8.66x1012 Constant
0.6361 0.0467 M2
0.6884 -8.25x10° CPI
0.1001 -3.85x10%1 FDI
0.0001%** -3.71x101° EX
0.3615 -4.60x101 D1
0.5137 3.45x1011 D2
0.5411 2.84x1011 D3
0.6254 -2.27x101 D4
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Alilad) e i Hatemi-J (2012) ,ladlg Granger Causality Test jlod) Jlasiv) 3iyh

Granger Causality Test ailys 4w Ha) —14— Jgaal)

Prob F-statistic dand) ola Prob F-statistic dasud) oladl
0.9996 0.0004 FDI to M2 0.1079 2.4460 M2 to GDP
0.0856 2.7279 M2 to FDI 0.0894 2.5745 GDP to M2
0.8246 0.1944 EX to M2 0.5035 0.7062 CPI to GDP
0.9853 0.0148 M2 to EX 0.1584 1.9919 GDP to CPI
0.5100 0.6925 FDI to CPI 0.9421 0.0598 FDI to GDP
0.6715 0.4049 CPI to FDI 0.9142 0.0900 GDP to FDI
0.1192 2.3268 EX to CPI 0.3384 1.1338 EX to GDP
0.3890 0.9823 CPI to EX 0.4164 0.9090 GDP to EX
0.2176 1.6262 EX to FDI 0.7422 0.3019 CPI to M2
0.6724 0.4035 FDI to EX 0.3533 1.0868 M2 to CPI
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.0=5% dic Ligiaall 4o 30 Sl Prob
Asymmetric  dblaadl  pe ) Hlod) Jleddd P e 48 Lnw e S (Ko (S

Glo alael calidy dulaVly dulud) clerall chsnd) Llaial o (elad e a5ty 53) Causality

LAl slan)
Hatemi-J (2012) JLid) —15— Jgaal)

5% critical | W-stat dad) oladl 5% critical W-stat ) sladl
value h . value h .
5.890 3.105 | CPI+ to FDI 8.890 1.988 | GDP+ to M2
5.896 3.527 | CPI-to FDI 20.649 25.073** | GDP- to M2
7.362 3.932 | CPI+to EX 4.944 1.756 | GDP+ to CPI
34.645 78.519** | CPI- to EX 4.690 0.232 | GDP-to CPI
7.019 5.808 | FDI+ to GDP 4.365 2474 | GDP+ to FDI
8.088 5.026 | FDI-to GDP 5.278 0.626 | GDP- to FDI
9.827 1.756 | FDI+ to M2 5.775 1.126 = GDP+ to EX
8.951 2.869 | FDI-to M2 28.952 11.171 | GDP- to EX
5.740 1.686 | FDI+ to CPI 11.759 13.539** ' M2+ to GDP
5.445 1.308 | FDI- to CPI 27.936 29.806**  M2- to GDP
31.963 22.546 | FDI+ to EX 36.283 37.618** | M2+ to CPI
5.006 4.750 | FDI-to EX 4.508 1.685 | M2-to CPI
7.989 2301 | EX+to GDP 9.898 1.074 | M2+ to FDI
41.371 46.820** | EX- to GDP 4.921 0.641 | M2-to FDI
9.185 5.768 | EX+ to M2 13.533 7919 M2+ to EX
29.103 47.836** | EX-to M2 18.320 7.261 | M2-to EX

5.578 3.230 | EX+to CPI 6.157 6.501** | CPI+ to GDP
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28.077 4923 | EX-to CPI 7.918 2.769 | CPI- to GDP
42.024 17.664 | EX+ to FDI 35.990 32.120 | CPI+ to M2
4.740 6.623** | EX- to FDI 7.016 4.182 | CPI-to M2
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9. 74E+12 60.35 1258826 | 4.950162  1.20E+12 | 1998
1.01E+13 69.31 0599499 | 2.645511  1.37E+12 1999
1.04E+13 75.34 0511221 0339163 1.56E+12 2000
1.07E+13 77.82 2.033266 | 4225988 |  2.40E+12 | 2001
1.14E+13 79.72 1.876239 | 1.418302  2.84E+12 | 2002
1.22E+13 72.61 0939901 4268954  3.30E+12 2003
1.27E+13 72.61 1.036824 | 3.9618 3.64E+12 2004
1.34E+13 73.38 1.120174 | 1382447 4.07E+12 | 2005
1.37E+13 71.16 1573137 2311499 4.87E+12 | 2006
1.41E+13 66.83 1249647 | 3.678996 = 5.99E+12 | 2007
1.45E+13 71.18 1543039 | 4.858591  6.96E+12 | 2008
1.47E+13 72.73 2.001975 | 573706 = 7.29E+12 | 2009

([201]})
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1.52E+13 74.94 1.426964 | 3.911062 8.28E+12 2010
1.57E+13 76.06 1.285535 | 4.524212 9.93E+12 2011
1.62E+13 78.1 0.717693 | 8.891451 1.10E+13 2012
1.67E+13 78.15 0.806601 | 3.254239 1.19E+13 2013
1.73E+13 87.9 0.702589 | 2.916927 1.37E+13 2014
1.79E+13 107.13 -0.32401 | 4.784447 1.37E+13 2015
1.85E+13 110.53 1.023696 | 6.397695 1.38E+13 2016
1.88E+13 114.93 0.72326 | 5.591116 1.50E+13 2017
1.90E+13 118.29 0.838207 | 4.26999 1.66E+13 2018
1.92E+13 119.16 0.804111 | 1.951768 1.65E+13 2019
1.82E+13 132.13 0.788859 | 2.415131 1.77E+13 2020
1.88E+13 138.84 0.533092 | 7.226063 2.01E+13 2021
Cyaial) bl alisie —02- Eald)
GDP
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Bai-Perron Test 4dSagll Jalsdll Hlad) =03 zaldll

GDP aie sl 1

Multiple breakpoint tests

Bai-Perron tests of 1 to M globally determined breaks

Date: 09/06/23 Time: 11:37

Sample: 1990 2021

Included observations: 32

Breaking variables: C

Break test options: Trimmming 0.15, Max. breaks 5, Sig. level 0.05

Sequential F-statistic determined breaks: S
Significant F-statistic largest breaks: 5
UDmax determined breaks: 5
WDmax determined breaks: S
Scaled Weighted Critical
Breaks F-statistic F-statistic F-statistic Value
e Jhal 116.8219 116.8219 116.8219 8.58
i 200.9175 200.9175 238.7634 722
3= 223.8520 223.8520 322.2567 5.96
Q> 274.3979 274.3979 471.8105 4.99
= T 341.5887 341.5887 7495732 3.91
UDMax statistic™ 341.5887 UDMax critical value™™ .88
WDMax statistic™ 7495732 WDMax critical value™™ 9.91

= Significant at the 0.05 level.
== Bai-Perron (Econometric Journal, 2003) critical values.

Estimated break dates:
1: 2005
2: 2003, 2012
3: 2002, 2007, 2014
4: 1999, 2004, 2010, 2015
5: 1998, 2003, 2007, 2011, 2015

M2 “Eilaﬂ)bﬁi\ 2
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Multiple breakpoint tests

Bai-Perron tests of 1 to M globally determined breaks

Date: 09/06/23 Time: 11:47

Sample: 1990 2021

Included observations: 32

Breaking variables: C

Break test options: Trimming 0.15, Max. breaks 5, Sig. level 0.05

Sequential F-statistic determined breaks: 5
Significant F-statistic largest breaks: 5
UDmax determined breaks: 5
WDmax determined breaks: 5
Scaled Weighted Critical
Breaks F-statistic F-statistic F-statistic Value
p B 135.3563 135.3563 135.3563 8.58
o 162.4904 162.4904 193.0980 7
oy 189.2176 189.2176 272.3971 5.96
4* 238.1639 238.1639 409.5083 499
i 260.8774 260.8774 572.4625 3.91
UDMax statistic* 260.8774 UDMax critical value** 8.88
WDMax statistic* 572.4625 WDMax critical value** 9.91

* Significant at the 0.05 level.
** Bai-Perron (Econometric Journal, 2003) critical values.

Estimated break dates:

2011

2007, 2014

2005, 2011, 2017

2001, 2007, 2012, 2018
2001, 2006, 2010, 2014, 2018

QAN

Multiple breakpoint tests

Bai-Perron tests of 1 to M globally determined breaks

Date: 09/06/23 Time: 11:49

Sample: 1990 2021

Included observations: 32

Breaking variables: C

Break test options: Trimming 0.15, Max. breaks 5, Sig. level 0.05

CPI s Jkﬂi\ 3

Sequential F-statistic determined breaks: 5
Significant F-statistic largest breaks: 5
UDmax determined breaks: 1
WDmax determined breaks: 1
Scaled Weighted Critical
Breaks F-statistic F-statistic F-statistic Value
1= 227.4676 227.4676 227.4676 8.58
2* 116.6731 116.6731 138.6503 1.22
3* 76.64995 76.64995 110.3451 5.96
4* 55.76530 55.76530 95.88502 499
5™ 43.10774 43.10774 94.59447 3.91
UDMax statistic* 227.4676 UDMax critical value** 8.88
WDMax statistic* 227.4676 WDMax critical value** 9.91

* Significant at the 0.05 level.
** Bai-Perron (Econometric Journal, 2003) critical values.

Estimated break dates:
1. 1997
1997, 2008
1997, 2008, 2013
1997, 2002, 2008, 2013
1997, 2002, 2008, 2013, 2018

QrON
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Multiple breakpoint tests

Bai-Perron tests of 1 to M globally determined breaks

Date: 09/06/23 Time: 11:50

Sample: 1990 2021

Included observations: 32

Breaking variables: C

Break test options: Trimming 0.15, Max. breaks 5, Sig. level 0.05

Sequential F-statistic determined breaks: 5
Significant F-statistic largest breaks: 5
UDmax determined breaks: 3
WDmax determined breaks: 3
Scaled Weighted Critical
Breaks F-statistic F-statistic F-statistic Value
1= 20.48241 20.48241 20.48241 8.58
il 24 99662 24 99662 29.70513 7.22
3= 26.58143 26.58143 38.26656 5.96
4* 21.32268 21.32268 36.66304 499
By 16.93464 16.93464 37.16092 3.91
UDMax statistic* 26.58143 UDMax critical value** 8.88
WDMax statistic* 38.26656 WDMax critical value™* 9.91

* Significant atthe 0.05 level.
** Bai-Perron (Econometric Journal, 2003) critical values.

Estimated break dates:
: 1996

: . 2082
: 1996, 2001, 2012, 2016
: 1996, 2001, 2008, 2012, 2016
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Multiple breakpoint tests

Bai-Perron tests of 1 to M globally determined breaks

Date: 09/06/23 Time: 11:51

Sample: 1990 2021

Included observations: 30

Breaking variables: C

Break test options: Trimming 0.15, Max. breaks 5, Sig. level 0.05

Sequential F-statistic determined breaks: <
Significant F-statistic largest breaks: o
UDmax determined breaks: 3
WDmax determined breaks: 3
Scaled Weighted Critical
Breaks F-statistic F-statistic F-statistic Value
1™ 52.08460 52.08460 52.08460 8.58
2% 155.0944 155.0944 184.3089 .22
< Ty 200.7756 200.7756 289.0359 5.96
g™ 147.1649 147.1649 253.0410 499
o 117.2351 117.2351 257.2575 3.91
UDMax statistic* 200.7756 UDMax critical value™* 8.88
WDMax statistic* 289.0359 WDMax critical value** 9.91

* Significant at the 0.05 level.
** Bai-Perron (Econometric Journal, 2003) critical values.

Estimated break dates:
1: 2015
1995, 2015
1994, 1999, 2015
1994, 1999, 2003, 2015
1994, 1999, 2003, 2009, 2015

QOprWN
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GDP il Intercept zigas .1

C R431 . ~/~
HEBRBRRBBRRBBBRRBBRRBHH SRR EEERRS

# Zivot-Andrews Unit RoOOT Test #
HERBRB BB BB IRAH

call:
ITm(formula = testmat)

Residuals:
Min 1Q Median 3Q Max
-5.801le+11 -1.504e+11 -6.473e+09 1.286e+11 5.801le+11

Ccoefficients:
Estimate Std. Error t value pPr(lt]|)
(Intercept) 2.120e+12 4.686e+11 4.525 0.000109
6.836e-01 7.377e-02 9.267 7.08e-10
1.445e+11 3.113e+10 4.643 7.95e-05
-9.33%e+11 1.996e+11 -4._.680 7.19e-05

signif. codes: 0 ‘%%’ Q0.001 “‘**’ 0.01 “*” 0.05 “.” 0.1 “ " 1

Residual standard error: 2.40l1le+11 on 27 degrees of freedom
(1 observation effacée parce que manquante)

Multiple R-squared: 0.9964, Adjusted R-squared: 0.996

F-statistic: 2489 on 3 and 27 DF, p-value: < 2.2e-16

Teststatistic: -4.289
Ccritical values: 0.01= -5.34 0.05=

Ppotential break point at position:

207
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BERBBBB BB RRRRRRB IR
# Zivot-Andrews Unit RoOTt Test #
HERBBBB BB R RHRBRBR A RARHS

call:
ITm(formula

testmat)
Residuals:

Min
—8.959%9e+11

Mmedian
9.581e+09

1Q
-1.328e+11

Ccoefficients:

Estimate Std. Error
2.080e+12 .255e+11
6.906e-01 . 300e-02
1.414e+11 .522e+10

-3.077e+11 .851e+10

(Intercept)

y.11
trend
dt

Signif. codes: 0O “¥%x’ .001 *®=°
Residual standard error: 2.685e+11

(1 observation effacée parce que
Multiple R-squared: 0.9955, Ad

F-statistic: 1987 on 3 and 27 DF,

-3.7282
0.01=

Teststatistic:

Ccritical values: -4.93 0.05=

Potential break point at position:

C> R431 - ~/ ™

HERBRBBBBBHH BRI IAHAH
# Zivot-Andrews Unit RoOOT Test #
HERBRBB BB RIS AAAAHS

call:
Tm(formula

testmat)
Residuals:

Min
-2.821e+11

Median
0. 000e+00

1Q
-1.204e+11

Coefficients:

std.
3.616e+11
5.707e-02
2.407e+10
4.094e+11
2.627e+11

Estimate
1.603e+12
7.677e-01
1.093e+11

-2.792e+12
1.278e+12

(Intercept)

codes: 0O “®=*=> _001 °“**°

signif.

Residual standard error:

(1 observation effacée parce que
Multiple R-squared: 0.9981, Ad
F-statistic: 3439 on 4 and 26 DF,

-4.071
0.01=

Teststatistic:

Ccritical values: -5.57 0.05=

Ppotential break point at position:

208

Error t value

GDP _uaial Trend gz 3ga

Max
5.819e+11

3Q
1.304e+11

t value
3.958
8.320
4.016

-3.476

pr(>lt|)
0.000494
6.26e-09
0.000425
0.001738

0.01 0.05 0.1 a L
on 27 degrees of freedom
manquante)

justed R-squared: 0.995

p-value: < 2.2e-16

-4.42 0.1= -4.11

29

GDP ysidl Both z 39

Max
3.468e+11

3Q
8. 550e+10

pr(>ltl|)
0.000150
3.21e-13
0.000113
3.08e-07
4.82e-05

4.433
13.450
4.539
-6.820
4.863

DO = 0" 05 < (gl 2 Y gl

1.77e+11 on 26 degrees of freedom

manquante)
justed R-squared: 0.9978
p-value: < 2.2e-16

-5.08 0.1= -4.82

30
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C R431 . ~/»

HERBBBRBRBBRERBHBR R A IR HHHIRIRAH
# Zivot-Andrews Unit RooOt Test #
HERBBBRBRBBRBRBHR R RIS HAHHRIRAH

call:
ITm(formula = testmat)

Residuals:
Min 1Q Median 3Q Max
-1.044e+12 -1.099%e+11 7.040e+09 1.662e+11 4.725e+11

coefficients:

Estimate std. Error t value pPr(Glt]|)
(Intercept) 1.399%e+11 .309e+11 1.069 0.29490
y.11 -1.297e-01 .906e-01 -0.680 0.50231
trend 2.177e+10 .064e+09 2.402 0.02375 *
du -7.018e+11 .245e+11 -3.126 0.00433 xx*

signif. codes: 0 “*%*%*’ 0.001 ‘**’ 0.01 “‘*’ 0.05 “.” 0.1 “ ' 1

Residual standard error: 2.979e+11 on 26 degrees of freedom
(1 observation effacée parce que manquante)

Multiple R-squared: 0.2998, Adjusted R-squared: 0.219

F-statistic: 3.71 on 3 and 26 DF, p-value: 0.02403

Teststatistic: -5.9273
Critical values: 0.01= -5.34 0.05= -4.8 0.1= -4.58

dGDP uaial Trend gz dged .5
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HERBHRBBRBBRBBRB BRI R BHFHH RS
# Zivot-Andrews Unit RoOOTt Test #
HERBHRBRRBBBBHRBRRBBBBHRB RSB RARH

call:
Tm(formula = testmat)

Residuals:
Min 1Q Median 3Q Max
-8.075e+11 -1.020e+11 -5.325e+09 1.462e+11 5.411e+11

coefficients:

Estimate std. Error t value pPr(G|t|)
(Intercept) 1.333e+11 1.254e+11 1.063 0.29752
y. 11 -4.111e-01 2.282e-01 -1.802 0.08322
trend 3.003e+10 1.006e+10 2.987 0.00608 *x*
dt -2.252e+11 6.316e+10 -3.566 0.00143 *>*

Signif. codes: O “*%*%* 0.001 “**’ 0.01 “‘*” 0.05 “.” 0.1 * " 1

Residual standard error: 2.863e+11 on 26 degrees of freedom
(1 observation effacée parce que manquante)

Multiple R-squared: 0.3531, Adjusted R-squared: 0.2784

F-statistic: 4.73 on 3 and 26 DF, p-value: 0.009176

Teststatistic: -6.1844
Critical values: 0.01= -4.93 0.05= -4.42 0.1= -4.11

dGDP el Both z3sas .6

C R431 . ~/»

HERBHBRBRBBRBREREBR I RAHHHHARAHRA
# Zivot-Andrews Unit ROOTt Test #
HERBHBRBRBBRB BRI BRI BRI ARSI RARA

call:
Tm(formula = testmat)

Residuals:
Min 1Q Median 3Q Max
-8.463e+11 -1.022e+11 3.073e+09 1.603e+11 5.296e+11

coefficients:

Estimate std. Error t value pPr(G|t|)
(Intercept) 1.358e+11 1.392e+11 0.975 0.33886
y. 11 -3.582e-01 2.272e-01 -1.576 0.12749
trend 2.828e+10 1.132e+10 2.497 0.01947
du 3.323e+11 2.749%9e+11 1.209 0.23800
dt -1.971e+11 6.328e+10 -3.114 0.00458 »*

Signif. codes: O “***’ Q.001 ‘**’ 0.01 “*” 0.05 “.” 0.1 “ " 1

Residual standard error: 2.949e+11 on 25 degrees of freedom
(1 observation effacée parce que manquante)

Multiple R-squared: 0.3399, Adjusted R-squared: 0.2343

F-statistic: 3.219 on 4 and 25 DF, p-value: 0.02917

Teststatistic: -5.9779
Critical values: 0.01= -5.57 0.05= -5.08 0.1= -4.82
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Level (C) dalaa .1

Gregory-Hansen Test for Cointegration with Regime Shifts

Model: Change in Level Number of obs = 31

Lags = 5 chosen by user Maximum Lags = 5
Test Breakpoint Date Asymptotic Critical Values

Statistic 1% 5% 10%

ADF -3.56 5 1995 -6.05 -5.56 -5-31

Zt -5.16 26 2016 -6.05 -5.56 -5.31

Za -29.34 26 2016 -70.18 -59.40 -54.38

Trend (C+T) dalza .2

Gregory-Hansen Test for Cointegration with Regime Shifts

Model: Change in Level and Trend Number of obs = 31

Lags = 5 chosen by user Maximum Lags = 5
Test Breakpoint Date Asymptotic Critical Values

Statistic 1% 5% 10%

ADF -3.32 5 1995 -6.36 -5.83 -5.59

Zt -2 49 26 2016 -6.36 -5.83 -5.59

Za -34.47 26 2016 -76.95 -65.44 -60.12

Regime (C+S) ol .3

Gregory-Hansen Test for Cointegration with Regime Shifts

Model: Change in Regime Number of obs = 31

Lags = 5 chosen by user Maximum Lags = 5
Test Breakpoint Date Asymptotic Critical Values

Statistic 1% 5% 10%

ADF -4.13 7 1997 -6.92 -6.41 -6.17

Zt -5.03 12 2002 -6.92 -6.41 -6.17

Za -28.66 12 2002 -90.35 -78.52 -75.56

Regime Trend (C+S+T) dalea .4
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Gregory-Hansen Test for Cointegration with Regime Shifts

Model: Change in Regime and Trend Number of obs = 31

Lags = 5 chosen by user Maximum Lags = 5
Test Breakpoint Date Asymptotic Critical Values

Statistic 1% 5% 10%

ADF -3.76 14 2004 -7.31 -6.84 -6.58

Zt -6.11 21 2011 ~F=31 -6.84 -6.58

Za -35.76 21 2011 -100.69 -88.47 -82.30

Error Correction Model Uaal) Tl 7 3gas —06— 3alal)

— Error Correction

Dependent Variable: D(GDP)

Method: ARDL

Date: 09/06/23 Time: 13:21

Sample: 1991 2021

Included observations: 31

Max. dependentlags: 1 (Fixed)

Fixed-lag linear regressors: M2 CPI FDI EX

Deterministics: Unrestricted constant and restricted trend (Case 4)
Selected model: ARDL(1,1,1,1,1)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.364530 0.104551  -3.486631 0.0018
D(M2) -0.129129 0.094046  -1.373039 0.1819
D(CPI) 1.56E+10 1.11E+10 1.405764 0.1721
D(FDI) -2.35E+11 1.03E+11  -2.288027 0.0309
D(EX) -3.19E+10 9.71E+09 -3.291074 0.0030
C 3.08E+12 7.70E+11 4.000148 0.0005
R-squared 0.440645 Mean dependentvar 3.26E+11
Adjusted R-squared 0.328774 S.D. dependentvar 3.41E+11
S.E. of regression 2.79E+11 Akaike info criterion 55.72212
Sum squared resid 1.95E+24 Schwarz criterion 55.99966
Log likelihood -857.6928 Hannan-Quinn criter. 55.81259
F-statistic 3.938868 Durbin-Watson stat 1.658442

Prob(F-statistic) 0.009025

* p-values are incompatible with t-Bounds distribution.

(FMOLS) Jal&ll dlaed) (giauall cilaspall 42k #3901 07— @aldl)

Level shift dlalea .1
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Dependent Variable: GDP

Method: Fully Modified Least Squares (FMOLS)

Date: 09/06/23 Time: 14:01

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments

Cointegrating equation deterministics: C

Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

=4.0000)
Variable Coefficient Std. Error t-Statistic Prob.
M2 0.646484 0.059483 10.86831 0.0000
CPI -7.99E+10 3.03E+10 -2.639212 0.0153
FDI 5.56E+11 3.32E+11 1.675115 0.1087
EX -3.01E+10 146E+10 -2.063785 0.0516
D1 2.45E+11 9.17E+11 0.266990 0.7921
D2 7.78E+11 8.39E+11 0.928224 0.3638
D3 4 50E+11 8.50E+11 0.529369 0.6021
D4 -2.46E+11 8.86E+11  -0.277329 0.7842
D5 1.15E+12 8.52E+11 1.345739 0.1927
C 1.14E+13 1.07E+12 10.62413 0.0000
R-squared 0.969315 Mean dependentvar 1.36E+13
Adjusted R-squared 0.956164 S.D. dependentvar 3.80E+12
S.E. of regression 7.95E+11 Sum squared resid 1.33E+25
Long-run variance 6.48E+23

Level shift with trend dales .2

Dependent Variable: GDP

Method: Fully Modified Least Squares (FMOLS)

Date: 09/06/23 Time: 14:09

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments

Cointegrating equation deterministics: C @TREND

Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth

=4.0000)
Variable Coefficient Std. Error t-Statistic Prob.
M2 0.046762 0.097332 0.480435 0.6361
CPI -8.25E+09 2.03E+10 -0.406970 0.6884
FDI -3.85E+11 223E+11  -1.724382 0.1001
EX -3.71E+10 7.76E+09 -4783146 0.0001
D1 -4 60E+11 493E+11  -0.933809 0.3615
D22 3.45E+11 5.19E+11 0.664846 0.5137
D33 2.84E+11 4 57E+11 0.621863 0.5411
D44 -2.27E+11 458E+11  -0.495911 0.6254
D5 9.57E+11 4 53E+11 2.110899 0.0476
C 8.66E+12 7.35E+11 11.77529 0.0000
@TREND 4 87E+11 7.63E+10 6.382367 0.0000
R-squared 0.989892 Mean dependentvar 1.36E+13
Adjusted R-squared 0.984837 S.D. dependentvar 3.80E+12
S.E. of regression 4 68E+11 Sum squared resid 4 37E+24
Long-run variance 1.83E+23
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Pairwise Granger Causality Tests
Date: 09/06/23 Time: 15:10
Sample: 1990 2021

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
DM2 does not Granger Cause DGDP 29 2.44608 0.1079
DGDP does not Granger Cause DM2 2.67452 0.0894
DCPI does not Granger Cause DGDP 29 0.70627 0.5035
DGDP does not Granger Cause DCPI 1.99195 0.1584
DFDI does not Granger Cause DGDP 29 0.05981 0.9421
DGDP does not Granger Cause DFDI 0.09008 0.9142
DEX does not Granger Cause DGDP 29 1.13380 0.3384
DGDP does not Granger Cause DEX 0.90900 0.4164
DCPI does not Granger Cause DM2 29 0.30192 0.7422
DM2 does not Granger Cause DCPI 1.08685 0.3533
DFDI does not Granger Cause DM2 29 0.00041 0.9996
DM2 does not Granger Cause DFDI 272797 0.0856
DEX does not Granger Cause DM2 29 0.19441 0.8246
DM2 does not Granger Cause DEX 0.01487 0.9853
DFDI does not Granger Cause DCPI 29 0.69250 0.5100
DCPI does not Granger Cause DFDI 0.40490 0.6715
DEX does not Granger Cause DCPI 29 2.32687 0.1192
DCPI does not Granger Cause DEX 0.98238 0.3890
DEX does not Granger Cause DFDI 29 1.62626 0.2176
DFDI does not Granger Cause DEX 0.40357 0.6724

Hatemi-J (2012) dbilaadl pe dand) Had) —09— saldll




Test: Asymmetric Causality
Ho: GDP does not cause FDI
Lag selection: SBC
Model: Positive components
W-stat: 2.474
Chosen Lags: 1

Critical Values:

1% 5% 10%
8.880 4.365 2.782

Test: Asymmetric Causality
Ho: GDP does not cause FDI
Lag selection: SBC
Model: Negative components
W-stat: 0.626
Chosen Lags: 1

Critical Values:

1% 5% 10%
9.523 5.278 3.650

Cannot reject the null hypothesis of non-causality.




O = N W A U O N

-1.0e+12

Test:

Ho:

Lag selection:
Model:

Asymmetric Causality
GDP does not cause EX

SeC
Positive components

W-stat:
Chosen Lags:

Critical Values:

1.126

1

5% 10%
S.775 4.014

Cannot reject the null hypothesis of non-causality.

(Normality test) axdall ajsill sl —10— saldll

-5.0e+11 0.02450

5.0e+11

Level shift dalas ,lod) .1

Series: Residuals
Sample 1991 2021
Observations 31

Mean 2.13e+10
Median 131e+09
Maximum 143e+12
Minimum  -1.16e+12
Std. Dev. 6.65e+11
Skewness 0.302569
Kurtosis 2.672352

Jarque-Bera 0.611663

1.0e+12 1.5e+17] Probability 0.736511

Level shift with trend dalaa los) .2
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Series: Residuals
Sample 1991 2021
Observations 31

Mean 5.66e+09
Median -3.45e+10
Maximum 1.08e+12
Minimum -6.69e+11

Std. Dev. 3.82e+11

Skewness 0.615975

Kurtosis 3.525552

- Jarque-Bera 2.317127

-5.0e+11 0.02502 5.0e+11 1.0e+12 Probability  0.313937

(Autocorrelation test) ¢Uaa>! S BLEY) plas) —11- Galdll

Level shift dalas ,lod) .1

Date: 09/06/23 Time: 14:27
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

0.387 0.387 5.0995 0.024
-0.103 -0.297 5.4715 0.065
-0.002 0.211 54717 0.140
-0.054 -0.238 55841 0.232
7.0551 0.217

-0.176 -0.126 8.3273 0.215

-0.106 -0.042 8.8092 0.267

-0.069 -0.052 9.0192 0.341

0.066 0.121 9.2243 0.417
10 0.243 0.153 12.112 0.278
11 0.167 -0.023 13.538 0.260
12 0.082 0.103 13.896 0.307
13 -0.084 -0.277 14296 0.353
14 -0.199 0.008 16.677 0.274
15 -0.170 -0.148 18.533 0.236
16 -0.192 -0.070 21.048 0.177
17 -0.186 -0.064 23577 0.131
18 -0.181 -0.205 26.157 0.096
19 -0.054 0.051 26.407 0.119
20 0.162 -0.012 28.860 0.091
21 0.068 -0.164 29.338 0.106
22 -0.021 -0.034 29.390 0.134
23 0.097 0.083 30.589 0.133
24 0.070 -0.059 31.314 0.145
25 -0.127 -0.075 34.067 0.106
26 -0.097 0.079 35.993 0.092
27 0.062 0.015 36.960 0.096
28 0.057 0.142 38.053 0.097
29 0.018 -0.069 38.213 0.118
30 0.037 -0.055 39.631 0.112
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Level shift with trend dalaa Hlos) .2




Date: 09/06/23 Time: 14:29
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

0.233 0.233 1.8556 0.173
-0.005 -0.063 1.8565 0.395
-0.026 -0.011 1.8815 0.597
-0.254 -0.261 4.3294 0.363
10.721 0.057

-0.198 -0.094 12330 0.055

-0.090 -0.091 12.679 0.080

-0.026 -0.082 12.708 0.122

-0.096 -0.324 13.141 0.156
10 0.006 -0.226 13.143 0.216
11 0.111 -0.112 13.776 0.246
12 0.045 -0.193 13.885 0.308
13 0.230 0.047 16.884 0.205
14 0.308 0.049 22583 0.067
15 -0.016 -0.240 22599 0.093
16 -0.001 -0.041 22599 0.125
17 -0.044 -0.059 22742 0.158
18 -0.145 0.043 24395 0.143
19 -0.161 -0.032 26.617 0.114
20 0.008 0.078 26.623 0.146
21 -0.100 -0.154 27.656 0.150
22 -0.055 -0.032 28.004 0.176
23 -0.074 -0.070 28.699 0.190
24 0.150 0.197 31.978 0.128
25 0.056 -0.019 32518 0.144
26 -0.027 -0.172 32.672 0.172
27 0.153 -0.031 38.633 0.068
28 0.064 -0.077 40.012 0.066
29 -0.092 0.030 44.318 0.034
30 -0.048 -0.134 46.720 0.026
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