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Abstract

Examining Iran’s economic developments over the past five decades shows that Iran’s
economy has always had a high inflation rate. Therefore, it is very important to investigate
the factors affecting inflation in the country. The purpose of this research is to investigate
the relationship between macroeconomic variables including liquidity, monetary base, oil
revenues, budget deficit, economic growth and inflation rate in Iran in the period of 1991-
2020. For this purpose, the combination of two approaches of maximum overlap discrete
wavelet- Granger causality and wavelet coherence based on the continuous wavelet
approach has been used. The advantage of using the wavelet approach is that it allows the
analysis of variables in two dimensions of time and frequency. The results of the analysis of
both approaches showed that in the short term, oil revenues increase inflation. The results
of the long-term research showed that the inflation rate increases the growth of liquidity.
Finally, in the long term, oil revenues have been the cause of inflation, and in the short term,
the inflation rate has been a factor affecting the growth rate of the budget deficit. Analyzing
the phase difference in the time series of economic growth and inflation shows that in
the long-term economic growth with oil and inflation are out of phase. In other words,
economic growth with oil and inflation does not move in the same direction.
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High inflation is an important factor in jeopardizing the sustainable growth and

1. Introduction

economic development of many developing countries (Abo and Karim, 2015). Iran's
economy since the 1970s has been experiencing an average annual inflation rate of
20% (Abu Tarabi et al., 1400). Therefore, controlling inflation is one of the important
goals of the country's governors. The first point in achieving this goal is to consider
the relationship between a wide range of economic variables and inflation. In Iran,
studies have been conducted in the field of factors affecting inflation, which generally
focused on specific variables such as monetary variables and oil revenues. However,
a wide range of monetary and non-monetary variables can affect inflation. The
second point is to use tools that can provide a correct understanding of the economic
situation and the relationship between different variables with inflation in different
time frames and different frequencies (Rahman et al. 2021; Al-Mortoghazi 2018).
Examining the relationship between macroeconomic variables and the inflation rate at
different frequencies provides useful information for monetary policy makers and
helps them to correctly understand the factors affecting inflation (Elmart and Ghazi,
2018; Turzoi and Mari, 2020).

The purpose of this article is to investigate the relationship between
macroeconomic variables (monetary and non-monetary) and inflation using the
wavelet approach in the period 2001-2020. Moreover, the use of discrete and
continuous wavelet approach and comparing the results of two approaches is another
feature of this article which distinguished from other studies in this field. The main
advantage of the wavelet approach is that, in addition to paying attention to time, it
also pays attention to time frequency (short-term, medium-term and long-term) in the
analysis of results.

The research literature shows that there are different theories to determine the
influencing factors (including money supply, government budget deficit, economic
growth, oil revenues) on inflation. Most of the experimental studies in Iran
investigated the effective factors of inflation based on one of the theories. For
example, Mehrara et al. (2010) and Jafari Samimi et al. (2016) investigated the effects
of oil revenues on inflation in Iran and Farrokhi Balajadeh et al. (2018) investigated
inflation in Iran by emphasizing monetary variables. In sum, these studies have
focused on a limited number of variables influencing inflation. Accordingly, one of

the innovations of the current research is the simultaneous attention to a wider range
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of variables (liquidity, monetary base, oil revenues, budget deficit, economic growth

without oil, economic growth with oil), which have been neglected in previous
studies. Another innovation is the results of the wavelet method. Most of the existing
studies have investigated factors affecting inflation with traditional econometric
approaches. In the meantime, few researches have used the wavelet approach in their

initial stages.

2. Discussion and analysis
In this research, first, by using the combination of discrete wavelet approach and
Granger causality, the effect of macroeconomic variables and inflation is examined;
in this method, using MODWT wavelet, each of the time series is broken down into
different scales, and then using Granger causality test the causality relationship
between variables is examined.

Then, in order to check the results more accurately, the wavelet coherence
approach is used. In these two approaches, the direction of causality and correlation

between variables is investigated in different time frequencies.

3. Conclusion

Due to the importance of inflation, identifying the relationship between
macroeconomic variables and inflation can help the monetary authorities of the
country to curb the effect of possible shocks of the investigated variables by applying
timely policies. Different factors of inflation formation can be divided into
endogenous factors (volume of liquidity, monetary base, budget deficit and economic
growth) and exogenous factors (changes in global energy prices (oil), international
sanctions). The strong dependence of the country's budget on oil revenues has made
Iran's economy unable to withstand these exogenous shocks, and oil sanctions have
become one of the tools of Western governments' pressure on Iran. The purpose of this
research is to investigate the relationship between macroeconomic variables including
liquidity, monetary base, oil revenues, budget deficit, economic growth and inflation
rate in Iran in the period of 1991-2020. For this purpose, the combination of two
approaches of maximum overlap discrete wavelet- Granger causality and wavelet
coherence based on the continuous wavelet approach has been used. The advantage of
using the wavelet approach is that it allows the analysis of variables in two

dimensions of time and frequency. The results of the analysis of both approaches
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showed that in short term, the growth of liquidity and oil revenues will result in

increase of inflation. The results of research show that in long-term, the inflation rate
accelerates the growth of liquidity. Moreover, in long term, the budget deficit
becomes the factor for inflation, and in short term, the inflation rate becomes an
influencing factor for the growth rate of the budget deficit. Analyzing the phase
difference in the time series of economic growth and inflation shows that in long-term
economic growth without oil and inflation are in opposite phase. In other words,

economic growth without oil and inflation do not move in the same direction.

Acknowledgments
In the end, the authors consider it necessary to express their gratitude to all the
contributors of Iran's Applied Economic Studies Journal and anonymous reviewers

for improving and enriching the text of the article.

Observation Contribution
This article is extracted from a doctoral thesis with the guidance of the second and

third author and the advice of the Fourth author and written by the first author.

Contflict of Interest
The authors, while observing publication ethics in referencing, declares the absence

of conflict of interest.



Oyl (5355 (s3laid] lalre ole doliliad
VYVY-FVYX 0 SligpSdl bl VY YY-Ya¥e: ol (cLlo

https://aes.basu.ac.ir ;a5 colwosg :
Ol o s L gy o8l o seloza pols 5 colasil pole 8315 colasil 5,8 &yt QX

Jlio A3 0 051> dl>xs &) Creative Commons Attribution License jg>to ¢ 0 A9 § sl (ulf)n.u...,_;,i & lato pis 3> @

. *
|
9 0yl Ao ey > Alio gl Uil 4y 5 L 51 il (Bgin S 1 bogio )35 STyl 5 ailols 1y 0 Sl ‘T/di’.’%’

1ol 33 a9 & 4 9 BBl IS (Slayaio oy dlasl)y (uyp
23S cule gMODWT o g0 (S>30 ugtads gy 3yn1S

" (350 cyaol s 7 (531951 b lytle eyl 5056w A1 B0

gy 1allio £.o3
& https:/dx.doi.org/ 10.22084/AES.2022.26524.3481 : Jlos duwlis
VoMo A/YE & inpady go)l5 A FeV/of Ve sedlyys 20,15

A-Yo: yawo

oS>

5)&‘}‘ RO b.)g.)YL.u PP EP LS")") b)‘g.o.h u’):»l dlazs) A\So.)boud 48 dad sy L;lo L)‘):’, déwl C:Y5_’>é‘ )y
oLasdl IS slayuiio o ddasly oy jiol> (g 5| B 015 slofg copanl 588 )3 )55 1 S50 Juelye (s
e I VeA AR ko 550 50 cilyml 30 pygd & 55 g (solasBl diby A gy (g o 15 (sladalyd ¢ Joo b o Sipaii s Jolis
35529) e Sage (owgdad g 1208 cole - ol en s dtwnd S g0 9509 S 9S09) 93 5 ekl sl
dad 93 50 1) Loyt Jolons g dgionds ) S) aS el gl Sa g0 3,559, 31 00l o sl 0 o0l At gy S0
sl 04 pygs ol congo 1 (sLadalyd codoolig 43 313y Lis 9yS0gy 93 o gl . auS o pplyd uoilS) g yLoj
Jole (2 sladalyd cododils 3 (i ob D9 oo (S Wiy LIl el pygi & 55 3l oy Lid eodedily y3 Gudiod gl
o 333 BIBN los (cmsyp sl 0393 a9y (5 sy &3 o IS Jolo G )95 & 55 donlisS 53 g sl py95
-\.af:) ‘)_i)b O)LQ.C O ‘.w.....m)’b,,m).:.c f)’.’l‘g s L’ b‘).o.h dJLaaS_g‘ J.Jb) O-\.GJJ.L)).) .)l.)OL-m P),—”'s L;JL;AS_;‘ J.-'b) LT’L")
00,5 S s S50 pyed g e b olyon (goliaidl

255 & e Saly 29 Gy (3o sl (gLl sy 1) B3l guAlS

.E31, E59, E52, 04 :JEL glvatndb

colyl sl Gleal lhas dupds o&sls ¢ eloxn] pole g olamdl uSiils cobaxdl 05,3 oladl (55 gzl
Email: h-danesh@stu.scu.ac.ir

(Usfne biangd) oyl 5192) lgnl lyo e olEetil o slazal pole 5 olazdl §u8asls wolasil oy sliusl ¥
Email: saarman@scu.ac.ir

ol Glsal Gleal hen dapad o&asls ( sloxn! pole 5 Slazdl 3usiasls wladl og)S,Lasls ¥

Email: e.anvari@scu.ac.ir

Oyl el Glaal lhan dapit o8l ( eloxal pole ¢ dlaxdl 5aSasls cobasdl 05,8 Lokl ¥

Email: sa.mansouri@scu.ac.ir

&5 soLasdl oS slaymisio oy Aboly (canyy - (VFF) ol s gmato 5 tromlil gylsl 550 s ooyl fopa (il 1adlie dy gl
doi: Fom U (FANY (o) (635298 (o3lamdl lallas dalihiad (56,8 cole g MODWT (S g0 « S50 gt gy 3yl :oilyol 4o pys3
https://dx.doi.org/10.22084/aes.2022.26524.3481

https://aes.basu.ac.ir/article_4864.html :dy s Slolw 5 i Lol dxio



ol 2 ol s i td D Ll’,, K o 53l b “

EVRTIIN
p&b ‘D)‘.) b]).o.mdg |) ‘_g.)L.Aa.d‘ c_s"l“’(_s" PLY L&vwﬁ (PG c.la_.w R0 uw‘)sl (Y'\O ‘\["'3)5 9 94]) 29)s° )Lo..mb
(§)b8 Solro (slaaiy s 35000 Sl cnge YU py55 w3 oo s L (b 4 5 b plolo g ] wol
ollidl cde 4y sudgr Sy b g 48 (g9 G plae 5 dlaiBl M clacwlw 4 slazel by s
of Juisar g sages slaals )b wlgicoe Jolge ol dom (YA Fpai ol o JS1) 550 65Vl (slodiyjo
cdgs (goluatdl M slacawlus ol Blual 51 (S pyg5 IS cgycp) 51 sl asly ol yornay 1) b S5 o
P9y sl

sl wile i w cloludl Jgy cilolie oyl pl 13 aciad (oo o polin (iuliol S e (o )
5 2pel) Cowl 03,8 4 o5 ) Y« Lawgio jobds YL pyg5 &5 590l 4 B bade a3l o)l sluasdl ¢ Jls o)
u,a)]) Gl 039y (peiine doxgi S po ) o)\w C)‘)?.l a8l CMSie oy 5 oo B e 0\9;;43 37 ‘(\\‘. + ool Ko
5 slokel )3 5 Jp slaysio Silo (ols (glayeito y logas o8 4 Spll o) 2 S50 Jalse Bi5> )3 S55UsS
5 oolitasl (pgd &S5 15l IS 5 pygi s Sl go opye 5 o sl yeiio §) amasg isbs 45 ] o Vorizisls 36 55
oy il jo pye b calises (gl yuiio oo dlayly 5 (0laill Cux g 3l (Bumo Sy iles &S cwl ola)ll
O‘)If&_wlg_m Sy 1y it Sledbl J"]?"u“ Ao sla uilS )3 )3 p g7 &5 g (eolaBl (M gla i oy dayl,
5 Gloybe «toolisS ;3 caliste sl pxio (6 38 51 51 (g0 S WilgS o Jgr ISl K> by (VY-
Gde sl «ieolisS 13 pyer J S Can 1y ol slacasluw Klg o Bbepl g bl a4l g8 Gtenils
Lles Dl aesds 5

Oloj 83b 53 S0 3,559, il ool wl b pye5 5 (solaidl (M slo pusio dlayly  wwypr Sl e} 5l Bua
P19 LA?’)&; 9 Lf‘y Lg.)La.a.el dlm)M )I (S99 uu.lo :\.‘ml) Cowl 045 uo)'t BTy w‘ 0 Lol IVRA-VYY
dg ;500 310,500, 90 2 10 ol Auwlie g dlwge 5 dlwwS Sogo 3,505, jl odlaiwl pined gb 48,5 Jlaj)y
Q@ dog LS )0 &S cewl pl Sog0 0,09y ol Caje il 0 (pl 0 Oldllas L b jsls gy slajoles

!, Abu & Karim
2, Oyeleke and Orisadare

(YY) €l 5 € Me» 4 lgien w3l lpl 3 )5 » S50 Jalge (wyp & (Jg2 slpiio p 5505 b &S Slalllas alesjl
4395 3855 55 (WWAD) o) Ked g € omoio (£ i) pinpd 93505 0)Ldl (VF+Y) €580 5 €5, SL» 5 (WAA) () )Sen 5 € 2 ,»

g5 o)Ll py55 2 e Jole S e (4B slaS g
4 Rehman et. al.

5. Elmrabet and Ghazi
6. Tursoy and Mar'i



|
e i —

ol (iagh cnl ) S (o0 do g @l Julod g o0 )3 i (Sdastly 5 Sdales eolS) (Sloj (il 4 o)
b o 9 005 asetio ilisio gl 53 )3 b piie 239) MODWT (Ligyen Sl Sage (g jl osliial L
32 9 PEBY o g 235 jokatass 4shd] )3 ol s cwdes apiiite (e Ay 25,5 e g, 5l oslisl
|y lajeite (e Sgo (mghon 3)509) 13 90 03wl Sarga (wgdad 35509, §l @l wilS 5 — s
5 Syt Ol ) bulgy ksl b auS o KaS 3,504, 95 opl )9l Cawdas ciliste loj sla Wil 3 1 g5 o
298 s IS 5 oo i )3 g8 55 5 bl (ot ) S,y o Blite (culde

2 e Eamdge Slodl plo sl dedde I g sl 0ad (3 lejls 2 ©)pguods Sl iagh
Sl | Sy g 0l w3y )55 2 e Jelse Bl Sl (Byme ar (i ol 53 D9 e 4l pod iy
39l 4 ple A5 D55 o0 W] Simagy (wlid gy pgus G 53 29dise o)Ll g B3> )3 (2B g (I
A5 dalgs by ot 5 (6 S (o isw 2 bl j o) elai! e

o9 Egpdge Sl Y
gt dye 1ol pyg5 &5 5 S 3 bolse )0 ol slote iy 9 Ghmgly (6515 Sl (o 42 Gl ol 52
Dy oo 433y 85 clatel )y g (oolamdl Ak, gy (S

PIF g adys o

Col gy el 855 13 oo Sadod sladine) 1 (S )58 5 S Adpe o Jolee 5 e dlally 3529 (o)
£y Js )*’L’ @ a8 oy (6313l st > (WVAY) T«pgmd ol odly [olaidl s & 1) (ool lidss slias &S
2l Gy S5 s 5 €t Lansss Ioas 45 p 5 1 o s (6,18 1 JUIS 51 aslitsl Uy (5 535 o 0,31
Jor 4dye a3l oS 3905 (lo post 258 o0 )95 9 niadd o (I8l cnge LS S dudye (aljBl a8 sl
yign Byame Vb yime & las o b 6313 Loy Btae &5 39300 GBYIS (g9, gl GaljBl g
ORIl g e €55 LRl 2 s xS B ool Sl LSl > S dsye 3 Gl elS e as sl posn
2 Jot o2 s 4 Mo 3,1kl pllss gl )3 (5503 Bl Sl 0,8 Mg Ll Gl s g o) ele )
o BB 115 Lawsgy oy pores M 3)ibias] i ;5 a8 315 L5 pod 1S e 0Ll (5latd] (clacylled dong
ORI Oy poad 300 @ )leds (ol atuoly Slplo s (cplcol; 5 cws laced & 55 o] 45 340 0
lacuasd o p e Sl e 55 o 95 & oolal slaclab poe 51 g shicisss el & o)y » Joe
5 o 02 m 4k 93 Cule pgem o513 3 45 505l i s clpll €Y+ 4R Togla) S e o)Ll 3,
2 359 ciod pdaw

g allie) md e &y Js ddye Lialidl Ao )3 pygi o8 ool pod 4lodio 35 LS Jss 5 SIS
o3l p g5 5 sy Aty o by 3,5 Wgayd (lyy paid Aobeo ) liies (il yobatoryl gl (VoY T )San

MV = PY (1)

!. Maximum Overlap Discrete Wavelet Transform
2. Hume

3 Handa
4. Abdullahet. al.



ol 2 ol s i td D Ll’,, K o 53l b “

Slgee |y B Adlee i cob GieolisS Y oV a8 555 (15,8 oS llaolasil jl cuns 4 51 .0l

(g (V) gy
p= (Z).M @

T (o 980 pie lued o (35 plp 93 & Jou &b e (38 il 93 45 a3 oo LS ddlas
RS Wl gy, YU )55 £ b 6)58S ST 500 Ol el Jg ddye jloanlih 5 Sles S laciaid (coges
obssladl gy (Jlnl LAYV & e g (cosed) Sl g a03 00 (28T )55 (Jor Aie e
cgycpl 31yl 38 s slatdl il (sl Ss g Cms 33lo aoolisS 0 Jo & las oS aiS o Yl
O5dee? (Yoo ) & ple) 1515 155 seolisS @ld a4y sliwd cas  Jg slaccwlw jl oslaiwl sly L1,S Js
aonyd 390 3 yate pigi (Al 5 b Jo Glacnliw 5 conl Jgy oy pyg8 & a8 o Yl €po 8
303 yoiiS o (o3l aidl acdld p as B Gue SYeb 15U S jsbay Jo Lialial a8 cul ol slizel
S g Lol jLid 55k 5l 1) pygi 5 Jg o ye o dlaily (6508 ULl blie )3 (VIV (o) 5 (arid)
yol opl gyt JolS sl aelps 51 Jols selyd a8 0T o by (ol pygi Lolisl oyl o didd o gy Ao
bl g Aye (il g SUle glaaely (ialS Sy Sloss 5 VI Sl (ljdl & 055 o b Sloj
aphe dmd )3 155 ol (39al &5 5 (5505 Ly i il L o S b e S8l p)g5 e o Sl (il 5
ool (g (VYY) Tira gy 5 ln) 38 g3y (S )58 5 3z ) o 45 45 e a3
Aol s 5 0o Jor 4l o8> elsl sl (215 gy b cdlloes g sy S 13 1300950 U &5k
loly 295 )95 9o Slgi e (2l 4 092 04 rkas i Adlas 3 &S (3Ll lacillad w5 Jg dje
Wl Gyl Sl 5 cdgd z)bre yle dlayly a5 5,8 o JSG olKn pyg5 0B a0 oy

395 Aalllae )3 (VeV)) T SsgS ) 3900 43 byy 2395 32 St IS 1 839> o Sl | (S 4y 4] o
ol @ls 8l OECD Giliseo (sloy9iS 53 p)g 9 Jo oo 3y (o Alaly (oo s S50 3,80 1 ool L
9 €Sy 2 3925 py95 & Jop e D) 40, e 5 (Sten VA Sl Sl G o Sl g,
455 (M1, M2, M3 sz )le ) Jse 9 2055 o Ay oy 0 Sge 35S, 5l elil L (VoY) g0
)3 3939 43, 93 e ) Sradils g SdoolinS )3 Jg dusye g pyg o 45 B3l bl iss puls sy
(S s 43S, 5 40 S 8y oo 1 35 5 gz Budpe (o e o 3ol 5 (Y+1F) "€ paz g
YN BNRAY 5loj 85k 3 Gz 5 )95 9 Ui 48y Aty (oo 4 Srge 3,509, Sl edliial L (V410) T Sen
sl 5500l g 3305 55 5 2 by oom bl 45 sl o] s gl bl

3,555y 3 odlatul b (VF+Y) (o BL» 5 €5 S ] 428 )5 Cygun 055> oyl 50 alisee Cladns 35 olpl )

P9 Cooaw jl Cude) ooSan cude 5 o 38,50 pyg5 5 g dedily 3 Siuais &S wiahLis Soge wglen

. Ditimi et. al.

. Meyer

. Holt & Pressman
. Ryczkowski

. Tursoy and Mar'i
. Go¢men

. Jiang et. al.

N o A W N~



|
R —

(WWAQ) « ploadh cocwl ol pl slaidl jo caesdy jo (Koads olj0g)0 _\t.,b Lo donl opl g 3yl dgng ((Koads 4

Slj 3l > Olnl 2 g 9 (K Al (o & Siomg— B55)lo (5)1 5 g )59 0,509, il edlawl L
Cule il pyg 5 i (SaE Ay F 5 45 eufy &S bl s ol gl (il AV Y B VA
5 4bsb 3 Cole ol e S 3y £55 5 pagi £ 4T erdy 2 0 gy (S I 48y
(WAA) o) San g €osla VU 3535 5,03 3935 Jo2 pox A3y 4 pyo5 5l 48, by cude conl YU )55 ¢ 55 oS olKin
L ady Ll )l pyei p slalas Mo B 31 Souds aidy &y a8 wobylis Ko g0 2,5 g, 5l 0oliiwl b 55 ddllas 4o
losli wl b 55 (WWAY) a5l gyl 5 € SlawaD o)y csesidy 5 aeolisS )3 pye o (glalanMo LB 51 Jo
Er ol g o ylo 3 Lol 0,15 3939 g8 5 g (K0AE e (698 Alasly il jd &S Lol i S g0 3)S0 0,5
Mo ! geww )5 y951 as e g, 5l edlauwl b (VWAY) € g lise» o € oMed ol (Suads 0y &5 Jole pyo5
P9 iy > Flcnl 9 2 cute Sl ey o (Jor b Jol w23y 5 WS (o Som ) 97 3l a9 NI &5 syl

g oo Ca gl

P19 9 9> dadgr S @

T o UV g 5 o) Al IS 51 g o s e oS il (65503 oo (RS LS 235 (5
lnclas b 1S o ypiome |y Clgd ggign il sl s po (63Leatil S 5 lisabll b iy ooty (Yo <0
35 035l a0 (68 05 I by Jlo (slojls aslgny b asis 3l 95 S (el 1y e A SosS
o3 Bl 3l g 2l IS ,8b gy il gl By I W15 oo e ol (Y08 T e 5 (90)
S e |y (Jor il (Jol Bun Wil o o5 398 VU p)g doxih 13 9 VU g)lee & jote Sl (10
g Cawliygn Jgr dusye o Jgr dlasdl )3 a8 sl Canyd a5 13,8 o)Ll &Sl 4 (VAAY) T o)) e g i Lo»
oz plie S enl 1253 b %> Ojledy el dguome S cpl bl 980 (e (638 o b basogs Jiano y5boay
cge ol pl g atly waer Jgr g (Jlo slaciliw 45 0950 el jal pl 295 S8 (o plie g
P55 5 4209 (S &S S (lgicee Sl ol 3 0l )Rl g Ao 53 g 00D dlml dadg (S &S 3500

sl 5 Jole 42292 (68 Mo (85 B35 S pgloty Azt L3I 53 o2 b by jobos
S ST oycnl 1488 JyiS Jo &dye )b 1) g €55 Nl e Jon plie &5 S Lis (VAPA) Sy 9
gl 51 e 3 255 )8 ai 3 lip g5 Jole o lsisds Sl oe 55 Jlo el 3z s 12 s L a0
439y 5y (955 5 392 5035 bl i) ol (San 298 4B S a3 Jlo el (e ()l st a3
Besko §) o el o1 S o5 |y 0 00 5 eIy plie STl iy o0 £ 42 4038 (3lygl Jlo el 32,05
TGk 350 )55 cge Caledyd oS Sl g ddse (Il (l Ao 1t anls say5 o 428 3l
S35y S ST plslinl peslipyg Jlo ol Slasby, Sl 5380 4209 5y 45 NS o ol (VAAY)

oS clasdg (6puS |5 99 nles pyg Cgo plads) 3l dgzg ods dadgr (6 S iSS peli |y 43Dy (5 S

.Lin & Chu

. Catao & Terrones
. Mweni et. al.

. Sargent et. al.

. Friedman

. Miller

N L AW N —



ol 2 ol s i td D Ll’,, K o 53l b “

Fiy o8¢ £ d9—bisn prg g o 5 Gl Bl Sl e Jlo pels S ddpe ualidl 5 b
Syl (VAVA §VAVR) o) b o ialS (solatdl ud) a5 g 03y S |y aoguad iy (g )18l s
ol 458 3ol sl 1)) S lo @Bl5)3 42390 (6 &S AL (g9 sl )5 o 42390 (S &S
S gy 29 Lais ] by (35,1 B b ptal8l cl p5Y 458 3l (55 el o Sl p )5 oS oSin
(VYY) €50 39550 o3l €7 il 5 5 b 0 By lis 93 1 4235y s 3 i 5 (oot ki
bl caly b ba ]y Sl baielys Slg o prer a3l cdawgs Jlo s (sbayeiS s a8 sl i
Jb 0 loysiS )0 selosl o dadgr (6 Fudd EalS 4 095 dig 4 j g sl osals ey hals
2 b gyl Jolita gyl Sllle 8l )3 3 b (Ul st oS (5 piySllas] e de g
Jlie (o )3 D9 oy ddgs (6 puS o JLida 9 SWle (slasel )y o pye5 51 il it Sllle ciby
5l ool 4y Wlgs oo cwliwo (gl yliid aS B LS (g9 .l ugSae ddgy (6ywS p pyg8 5l &S Dby liis « (Sisl»
oS oS S0 Sl 095 i Galassl )3 | s> ol gyl BT (S )l (0 o 3l sglaieds £y
Jos ol 5 03,5 (ol (53550 Sl Sl a2 (5 iyl dgd il Galaaalys Sl ey clgs )b
Y gl g (55)5) S50 Sgd (i @lve Sl o] Jlidar g py55 Gl e
Gl 48,5 yg 0 a8l drwg (gloyeiiS )0 Jbo slo gy g pyg s dlaily 35900 Slalllas I o0b; dlaws
P49 g S 555 oy &S Sl Gladss oyl gols (VAR Flgus VAN A5 5,5 amele VAAY T ulEg)
SS9 355 O (688 9 Cute bl a8 waly ylis clddlles I 3y (o pl b 0,15 5gn g alayly chtedidy 5 cioolisS
L (YY) ohlSan g «lob (Vo e MuySs g jlisee ¥ v e Al VAN & L g o)loags) 3,1 3959 sy dadg
AW EY Y loj 55 10 buwel )3 py55 0 4309 (spwS sacuslw 3l wyp 4 ARDL 5,504, &G 5l ool
N B g €l )5 Lol 3 pyg p (Sdedil 5 Cute Sl dndgr (6 S &S byl B ol gl Bl y
@l bl g)9 dilate )3 4239 (58 g )95 O Aail) () 4 Soge i 3,09, Sl edliul b (V4 1A)
3,559, 3 odlial b (V+ V) eo,lgah g € pdgna s 395 0 pyg5 cacl dndgy (6ynS 48 byt ol sai
205 55 5 e ol b 55 Jole a9 (5 A5yl 88 sl 55 cle s ECMP
03 yuS (slodddy b sgs 395 3,54, 5l ookl b (YY) Whga» 5 «op> aiis b Guiss ol ) 450y (g
Vb slap)gi )3 o5 Sbplis 305 cpl qult Al Cilisie j3IS AV 13 p)g g 4209 (S Oy Ay (aoy
oyl (Kslilen 3,550, 31 eslatuol b (VAAA) 0« pion ool ciunass alaly cpl ol sl g5 )3 9 (558 dlaly oyl

Barro

. Tanzi

. Patinkin

. Dogas

. Hamburger and Zwick

. Sowa

. Choudhary and Parai

. Darrat

. Mukhtar and Zakaria

10 Eitaet. al.

. Elmrabet and Ghazi

12, Ssebulime and Edward
3, Cointegration and error correction mode
. Lin chu

15, Metin

1
2
3
4
5
6
7
8
9



|
R —

9 € xSy o L anled o)Ll by wladss I Sy 4 deldl jo .ol IS 31 aS 5 10 pyg7 4 dodg (6 ywS &S
S 5 48Ky e dlaly a5 waly i Sz S )le 5,509, 5 26,5 Cude jl oliul b (Ve +) oK

39 SBaddy b ()i 395 2,09 jl ealail L (VWAR) ()lSen 9 €S9, 215 3929 () )3 )95 s 29
2 ol g il il aresdly 3 &5 ol plds Bui pl gl Ml 4239 () g )98 Sl p 4 (S
B3l )3 )9uiS 53 P9 9 4209 (SyuS O Al gy 4 (WAY) €y i )15 42391 (6508 o (owgSine 1 )95
g ol el g lan i (il58l d yoxie py5 (il af sl L dalllas ol gl e by WWAF-YE. Jb;
aS bl Jaome Olaye JBlis Sus 1 ealauwl b (WWAQ) € gju50» 505 G ybojl 095 0 g ddgy (g

s Joline (g)lo] Llodey ] )3 p)g5 g 40y gy oy Al

P9 9 LBl asy o
sloyite cn Finien J1 Se o €55 9 ol M5 ans (13BN el )9S o by Buima L (oLl us)
pr55 &5 oS Sl Lt Sl iy (Y10 g ySsl g Lute) asly ils alaly o] L wlsi oo oS cons] (g3laBl S
O Aty 0 LISl 5 (LIS Ja o8 (Ve oY Tzl 5 1) 3yl ey 3 (odliail 1 by o o 5ke ]
olie 15 sl g5 L2l el (636t pygf &S M Kino ]S k5 Lo (sl Crglito g g (g3Latdl A,
Copogu? Wle Slalllas I By (Vo)) TS50 g L) ol ko oylgad p)ygs g auby dlasly 45 Sitn Miize L1)S Jg
598y Om Cete Aty gy 9 20,8 Calon LIS LSl B 1 (VAN) A0l 5 €295 5 (Y+IY) T€Lom
5 o)) 2,03 D9y yuiie 93 ol oy siie Al 4S Byt ylaEee | 6yl (glaal blie )3 .a3ge5 ST oo
g (Yoo ) 3 Fgmann? (YY) Ay San 5 €y ke 35 Slalllas (VO & 6o 5 (gaiuanS YRV 755 )ln

AbCasd yite 93 oyl e sldaly diilgs (Vo VA) VS'sS gon (Yo oY) V1« g 93100
i3 g )S ) 9 Sl o S) 5 (i iy b (Saemdg 5,50, il edlitul L (Y1) € 2 lo»
9 € pdgh .l Lt (Sl o (ooliaidl 4 d) g pye5 o Jilite dayly Cdedidy g CisoolisS j3 a8 sl i pgd
@l By (9IS 53 eolatBl ) g )y oo Alaly (e 4 Srge 0,509, Sl ool b (YY) T en
2 oobaBl 1) s B puilS B plos ) 4o dlaly S (eolatBl 05 g p ) o Ay &S Do o] oo
(Y30) Tl 5 €Sla» 9; 0 o 3l @aoaily 53 5 ol )38 31l Lol 095 i )95 &) Al o taolisS

. Mensah & Okyere.

. Khan and Sehandaj

. Datta and Mukhopadhyay
. Sumon and Miyan

. Dornbusch et. al..

. Andrés & Hernando

. Kasidi & Mwakanemela
. Hossain et. al.

. Chimobi

10 Chowdhur

11 Mukoka

12, Murjani

13 Uddin et. al.

14 Jiang et. al.

© ® 9 A L AW N



ol 2 ol s i td D Ll’,, K o 53l b “

oz 53,5 3929 raglie g Gl )3 (oLaiBl 4y g )5 S A Sy g Cue dlaily oS AL B
D905 o)l 25 3)lg0 4 (lgi e G3LABl AD) g £y (Al Big> 5> (JBI> i
loi 8L 50 pygi g by Alasly oy 4 Soge 3,5y 5l ealazil b (WWAR) € g ol 5 « oM us (ge»
Dgd o Sledily ;0 pyg el Coge (olaiBl Wby iulj8l &S ol LS s cpl bt sl VYAVEY U VYRAY
ol @l sy D8 gde (claysiS ) (ooluaill ) 5 p)g o Al (uoy 2 (VWAY) € )l g €550
P (ITAY) €550 5 €l )l (oolaiBl ub) pdie Sl p)g Vb g b sl lap)gs > & Sl 3uioS
WA les 85k o il 53 oolatdl 0 5 £y &5 oo Ay g 2 Il 5,55 S oolizal L idos
siie Yl s 13 g Cute ) £ Fomb SR 2 Ay p e Sl &S Sl g Bios gl ash

P19 9 S slasal s 0

s 3 9 (W cg)laga (o 9 s o00) S9—Bs0 g—aine byl (65l @uie (23S )5 Slyeds b
Cuod Ol cgy ) 5 ] o Olusds cdgd claal > clinl 5l (SO plgiear 85 dol ) ¢ B0 Lo (olaygiiS
S 0dd pyg a3 5 5)) E5 Sl Uy A ye gy (5 (g gle ¢85 sladelyd Sl cgo s
15 gt sladalys i3l e g5 oo s Cansd vl (VFA eygacadl 5 alel) ol IS 5 suaiil LIS
sokaieds |y 395 &) be lacdgd ccds 84S o (sloygutS )3 (85 (slael > Liol38l b oo s 508 ol (glayguiS
Ol (S leds (ol pygi ase )0 g dlamdl S lolds (5u158) glmeds oyl g odly iul58) dmols ol yiol3dl
65 ol (ol coge (185 (slasel)> (I3l Bk olen (blu] Jlo (slacusls L g o (b5 slaal
g g0 9> g )be Bl ol Blato g 508 )

CaslmygtS ) 551 5 Sl b oS polio (sl gt gy gl o slatol, Galjal slassly 51 S0 S
2988 JB1> d (215 551 39,9 il )1 €55 iagas )3 S Mg 3905 yolisd 9 Sl (6] e 93 2 53 Slg5 o &S
2R B il 055 00 b ages gas Gl cage Cules)d 45 0ad (Kb 5 Jg w2 Gl c2ge
Jor 085 Gl3l 258 e (o Jor (085)) 538y Vb cge 5l J315 4 (2)B (sl Gl 3l 5 yolih ()] Pl
OlF Hlgor 9md90 (nl Coledyd & 29 00 ()b Aldie 4 G (JED (Y cad (I8l Carge fo (JSD
(VY QSIS 5 S) il a3 1) ) 9 )55 055y 5 030> Sl (lalliye duoje 3 1) 598 (1B
Ol LS o I 3905 i bl s gy (sasalys o] @i g G Cuad oS ) 5 )3 pedga ol
e Slyes slaan e (alS ol gyl 5l ey zals 1) 53 oyl (sladn i wlg ed acdgy i slaaal
&l g 00 dnlge 4339 (g yunS b acdgd cpl Coteylo ;0 Lol S ol 1y 385 cladal > ialS 5l s aiS e
@y pog g (S 4 Gl dlen | il slasaly g9de ol S o (S]] (SL i S O Ol
2,05 ol yars

$lyg—iS 3 laBl o) g p)si ¢ 0 Cuond Shlwgs o Alaily (o 2 (V4VY) T Son g €
Ablpuand (sl yoli i8S 3,S5g; 5l yslaie pl (gl By LY N B YA Sloj 55L 0 cs BALSSlg g 0liiS s

! Catik & Karacuka
2 Liu et. al.



|
e i —

psiie 18l i Cuasd Sllog a8 sh Lt s ol gl ol oasd odlil s Kol dblpuens Slaype JBlas
4 ladllas )3 (YoVY) ol 8en 5 €5S'gID> )5 s 5SS )l 5 0iiS 3o (slayeuisS 93 ya y> (odlasl AS) g p o5
il adllan ol o sl i 5483y g 00 3lo i yeuS Ve 4D pgi poli i Caasd (S 93U
ol ol el oas edlawl Wedly Julos g 4555 (gl (FCVAR) T oS aes (6500 (ygamw S 13653,505,
aaldl j3 b o il s Cuadd oS e Jdody s 5AGSlg 5 0MiiS ol (b ygulS o8 7y poll aST B e
2 (YY) ylSon 5 € Beiomer 25 oo &5y py55 5 85 glodalyd oy ] 8365 ) (J3h laios | (S 4
@l w3y Glpl > BB eSSl odliiwl L pyg Cunidg p i Cansd SodilSS Sl oy p & ladllas
K owouo (550550 D13 g3 Cats Cuawd llwgs g pygd (810 dxe g Cuuto dlasly Calises (glacSad j5 a8 oyl
sbalss 8 ol Lis (DSGE) (bsluas sy (ogee Jolsi (o3 51 ookl b (gladlllas 15 (YYRD) o) Kan
oL guis (VWAR) €l ¢ €1l 000 398 oo o)l ) slaidl ) 0Jgi 5 pyg5 i3l Cage 85 (slaelyd oo
1) dp oy 9 1Bl g V- FVY iloj 53l 50 Syl g (clayg S ) (b5 (glaal s o 1) &S
I VY PR SR VRV I VWS- WA /A I-H -0 O 7SS PV P

2 ilizee Slllas )03 3929 (ilisee Sbjlas pyg5 IS ST Jelge (pand jslateds &5 sl lis Baios Slodl 550
el JI B O (I 5 J) s olge 5 sl (o)l las By S ol o )58 o am3 0 oLt )
5 Wlxe (Jlie plgisas taizilyy oy 1 30 Jaloe (o ar Slplss 51 (S 31 )13 Lo s 008 Slallles 51
orzen L3y ol 3 ) B gesal Sl () 4 (WD) GKen o asemoisyinr 5 (WAY) o Sen
4 i gg—dge cpl My ol 3 5 s & o leite y 15T L (VRA) S 5 €osle Wl 5 5
4 lojen 42y ;b 385 slasygly I (Ko clpl Dsdice pyg8 2 IS B (oo pite Sl (39000 SlasS 1 S pe5
b9 3 Jole @l 50 %03 (6ygl58 sl 0as 48,5 01230 (g llllan )3 & Enln e Sl (5 Sy b
sl (oeiwlaill (g sl Sug) b pygi 2 F5e Jelgs (wp 4 39290 Sl ST .Cul S
03latul b s 3uiod oyl 50 0905 odlaiu] planl slpe w2 S0 3,50, 5 (Sul Olidss s ybe oyl
o D900 4313 55 5 (3Ll NS oyt | s 0 25,5 e g S Sga 3,509, S ]
O (Ko 5 Sl Ca ,509) 93 (0l )3 D988 o0 03lisnl K290 (wghen 3,00y 5l gl S35 (0 polaind
DS 0 )R8 (o 290 il Sloj (gla il B 55 e

o295 (elad g, Y
bl glite g5 o (3Ll i (sla it g o) (e e S g (Stumpn 48 AL 43I Clallls y90
(odlaidl slay) oo asle (o3lamdl g (caolow bl plicos wlg o gl ol (VAAF) € gileany as ull
b By it )8y sy (ol S0ANF 7 pgibean) sl il S8 (g Sy g ool 53 s 5 S
b plaslasl 3 Lalgy ool (o) (sl ol) o gyl j1 10l olpon Uad L el (S0 (oriwnlatdl glas S0,
ol Soe ilises Sloj (slwoygd 53 aS bl | cpinped ol allas & yguods )] o505 oy g aglite Loyl yu

I. Oloko et. al.
2, Fractional cointegration vector autoregressive

2. Hamilton



ol 2 ol s i td D Ll’,, K o 53l b “

414.>)‘ el &19—2 9 ‘p)’Y Cwlio d)LaT dlﬁJ.\A 4 4o sk )|)§)g olaidl L;‘.m).,:i.’.o » u)gb.uo Cardg
Sargo Jobo s 42 g5 b ol Gloj 6w slapite oo e Ly (sligy o S g0 5,509 s sl

Wled (asuie Gledls ¢ Gds e

Sag0 2,59, ©
Dgad gud oo AU € Sarge? lgisds & S g0 ol Sarge @y e @b S 35 SS90 oS
a3l lo S go lgie ot 4 Elypo 0 Slsg g Lalite Job b gl S b ol g 4l izl
ol wlide o a8l JW&s! sladss oled a5 dgu oo odlaiiwl Judopl & jolo o0 (WWAN (o)) K 5 (5)00) 255 0
Sz s b S e Sago gyl l sl plo Sage plod 4 Csl el Csdas gl 1l S ) ) (Sen
I Slasgerme arl) oo JS—b Sa o Sage s (WA e 5 )02 M) 3950 Sl Loty plw Mg
Olos Jgbo 3 45 4Bl (polide yolS Srge @i bawgs Gloj Jobo 53 (ol JUSem LS (o0 it (ogiom sloJiSns

29500 6365 Xl pj daily 090 e g B oo 5 0 el
+00
3)
C(S,T) = f F(O. s (Dt

o G el T 8 4 ploj o sl i) oS 651 4 a8l oo yuis polo Sga o Yo 7 (T)

2 salyd el 5l 38 s bl ploj g (liie ) (onlgs oS Cl € Sago el oo catungy Sge

b bl camdy Lol JiSe saimd oSl oS ge oy 3 oad laaule g 4Bl ol i ol Soga

dunlio )3 1) (ool5 oMbl (il 8 5 loj yuite 93 5l (& ol o (gm0 Jot5 b (CWT) gy Sogo

smd e |y el ol Songo o cls oyl 53 S oo 0l,) 091yt S 51 o o sl o) (gm0 45 e b

398 (bl (dol (6w 39 camd Sl SLMBT &S cpl (g 9 03,8 Ao |y (iS5 9 loj sl yialyly oS

Ol ol anS o5 55 45 Syguo 50 3,0 339 (63b; (odlj] s go bl 3 a8 el p) CWT clacyje

yld dg3 g diwge Jias 0 &S gladlsl CleMbl Lods gl pwdi ¢ Judoo iz ed ! 395w (0 ds 50
1y ) Oygod Olgi e |) dlwgn Sege Jods Cusl osl

wrd (5,0 = — [ sicas @
\/E f
Sl olidio g oloj Jobo 55 JUS! Buimd )i iy 4 4SS g Tyt 9 5l (i 0 ppoar loabayl)
$>0 g s s ol S g T (sl ol )b .ol lalisto zgd0 sy Lis 35 * coode .l 0aib odlo it

Sy J) 5SS obie ST 595 o yiodeatS 5 0 basio JiSias 90 o] 3 4l Ky j) S5 S ST s

g oo )Jaa).u.a JLS...»/ oIl ..\.wl.:



|
e i —

B 505 (03))se 5 | Gt ¢ € jgen ¢ oy i pole Sage cilies glyl o0l yge duolie 4 dx i |

oMol g0 (Sloj (slags yu Slusguad gl il oluly Jgese jobods &5 plo Sage (25 Jghite Bl o 03l

Slo) ool 0 (Bymn (VINE) F )0 5 €05byg Alsgay Syt o5 adlio lpgo Sgo 055 00 )8

SEPM(E) daly () 3 2900 28,5 J1a5y5 (0) Alay ©jgoty g0 &gy Ko & (WYAY (8L
w3 g oLt 1) pilS38 Jale @ g loj Jale Tecdygo diugy Sage

IPM(t) — il (eiwt _ e—w/z)e—t/z (5)
T4

il Sarge ol )3 o Cl Sarge Jaas o Sy S0 3l Sloj s S e i g i Wl

gy JST) 23S g pS03lail 1y e o il (gl il 5 Mg e g 3513 1y oliS li Sy 4 A0

l3g0 Sl s S0l 395 0 (DWT) " siaenS Sgo ot &1 bigspo b 5 10 g3 ool T2 €

by cilisee (lapuils )3 (Jol JUSimw Jlod iz 9 (ol 290 oy 9 Jebod e 3 (S leMb] 1))

b Cingd | Soge Juloo g 4555 )3 gy0 leids dnS Snge ot sla Shy alosjl Sglite MalS’ g

D9 o 03wy} Cyguody
- 21 —21k
ik (t) =2 21!)( )Jfl)Jk(t) =2 2¢>< > (6)

oobiie J 095 0 a8l (ol Sarge) Sl @l plyisar U 5 (14 Sa90) ) @ plisar @ (] 0 o8
Sl 35 laCudgaze ()l dtunS Soge s amd o i |y Sloj wlde o > Sy ade K g loj

ST b Sage Jadd il 9 5l oo b a8 el lial e sl o) lacadgise o ke
sy el Wi o Svgo £55 gl o] ArannsS Sge b 5l sz Mo &5 K, MODWT Slisgyen
i 04538y Sioai] byl wyy MODWT g, Lol Sig .59, 50 sanlie sl b Sl

..\Jyuu.o Ml?u )_,) 4]:»]) )I &:-90 wl)*o J..wa;o Wy)w.nsw‘j

e~ [ x@w@de v
Sjk = fx(t)d)j,k(t)dt

b claadse 65‘9)3 b o500l o 1:!]. C.‘a_w ol Iy dj,k 9 ‘olj Eb_w eSS L;‘A)‘}a.lb Sjk alayl, L)"‘ 5

0558 9 b elie b glas] laadlge Loz il oo (ool (Sloj sy Gl (3 9 Vb ol b gl

odlizl LISV 5,38 by (slapild jl Olije g lawess cpl ()59l Candts (slp Jos ) bl oo ol (s (VL
OTYAY ) Ka g (Soil) 25850

. Haar

. Morlet

. Daubechies

. Goupillaud et. al.

. Aguiar-Conrariaz and Soares

. Discrete Wavelet Transform

. Maximum Overlap Discrete Wavelet Transform
. Smooth

N N L R W N~



ol 2 ol s i td D Ll’,, K o 53l b “

5 0lej S sgton pade 3 &S Sl () b ol Mol )3 (Ko popio e Snge wgiad potis
b G (lgisds Sage (wglon D9 o0 dog (loj 4 LS (Staen porde )3 bl g o 48)S Jlaiys (uil858
wgded 503 ke D90 Ly Sloj sl 1 SO yp (galus il Cps 4 Sloj gy 93 @bolite (gtolus
P OIFe ) Sy (cghod 3 395 00 4iB)S o)y Sloj 6y (el (SLdS )3 (Siendgs (lod
25 ooty lgien |y (Sase (wgdan )5l Cuusdds (S 8) oy slalie o plojen 5 (ol Sloj dbli
(b
IS(STIWAP ()12 (8)
S|(s7HWA ) S|(S7HWE ()1
Blo (Sloj 5w 9 (o 290 (s> (S Olsisds Glien |y (gion ol gilojlgan S Jos S S oS
swgdon b oplpli 08,5 Jlaiyd 08 o0 ©jguo (uilS 3 (GLad )3 oS (oS (9 )S) 3 (S b wlide
3 gl )l 325 ey Jobo 53 g cilise (sl il 8 53 (Sloj sy o bLS) o)l 4 o838 (a0 ol o0
23 Opgots Sago owgtan jIb SB35 o odliul (Sloj (gm0 93 (o b5 (slp Sge (qughon B S

RE(s) =

Ded o ol

I{S(S—lwxy(s,r))}> A

R{S(S™1 Wy (s))}

S 90 (e S yiddio Gl 2939 pae blad il Hao woded Ll S g a0 o (048 Soge woled

@,y (s,7)) = tan™! <

Il %05 Cylieds 2398 00 AL (wghed S & dhe (] (A5 S0P 5 (gwgden (BN L Bl e Sloj
D)l 3929 (o) )90 S yste (i (S8 (S (swglen
ol g s 03l 25,5 e 9ol 5l Sle slasym 2 Cle e oaip politods riedlaiBl g Ll >
e dx gl olulon) ol oad (plb ol pae tlglas  loj jlaijl e o ol ol olsl 905
el Yy oS e Xp s cpl 33 098 (npin i <85 b Xy 40338 plie jloslical L Y} (6l

1ady Ay ©ygod (Sg)S) Miles 3 g0t Gl Y 9 K (Gloj (s 93 0 18555 oo

T (10)
Y(t) = z @Y (t i) + &, (t)

T T 11
Y(t) = z @Y (t—0) + 2 BX(t — D) + &,(t)

Cude X agu o 4 ol sl Y () o s pm (simisinn sl syt Jdo (ybline ygunds pgd Jdo ST
el Y 58

Jae 39150 £

8l o WYY Sloj 35k 55 ol 53 )55 5 o3l (S sl juisio (e Aty (g2 421> gy 5l B
ol 025 odlisal Saga (wghen g 26,5 Cule — ligen ySlis wnS Koo uS 5 3500y 93 5l ety
o5 ) 3 el odel Cawdds ol oMl (gyoren (655 p0 b Sloj (slas o oSl I il g (claosls
A5 dalgs odlizul L3 alBL AJer @ade (oS (b sladal > ¢ Jgr Bl Kuads gla piio A5, )



|
o i —

2555 e g MODWT (oS 53 3,509, V€
o 255 cule s MODWT 5,55, oS5 olital L o jo 93 )3 bapite o e e i ol
@8 e gl plie 4 1) Gl gosyw I o p MODWT oo jlodlil L lazl (o9 cnl )3 255

Blora (el IS pgbots 398 0n 43315, byt e dlaly gy 41 285 e a5l 030zl L ums 5035
LL=8 Job b aiols 5,500, 51 coobatdl clisizs 5 calisee (glalio 4 Sloj (slas o 4555 s MODWT
Sbiio o Alaly oy & 20,5 Cule el 5 ekl b Sloj (slais i L5555 1 e 298 o0 oolil L=4

ol o )l (V) Jga 3 25,8 e (ygail s b iy 00b 455 oy £ 5 0 28

p355 £ 5 @Bl GV b yiin (o 205 Culde Wl 1) Jgo
Tab. 1: Granger causality relationship between macroeconomic variables and
inflation rate

Pl ol b putie Gaetliss | Oaonbe | Osedds | sad Hlged
s Jor &L A3 £ 20,5 e pyg WY FEIve BAIY® o\ VV/e
g pgi 55 Cle Joy & 03y 2 & \ox/- ov/- v/ AA/Y®
RO SIC WSO CI JON PP FY/Fe FA/F WA FA/+ Vv
ROWNCPSP JESK JUNEIE SHEREIP O ¥¥/- A - b2/ ¥/ Yo/
5 el W3y g 58,8 Cule pygl
S ) ) T ):7:.»)5 el o v/ o/ e v/ V/yyEEE SO/F
50,8 cde b cladeld ASy Fy
£y )70,5 £ SV (S ) ) T Qs pe \E/Y As#ee o e QE/A*EE
4 My Fp 50,8 cule 5
> 9’..6)“5 ) TP B Culs g AJsEEE Fy/ye AY* Y v/
56,8 cude dsd Ady Fy
£y )DU)S e o lj)"""s ) T» \a/. Vb/\ Y;/\ .A/\Ymaas a‘c/aw@
mis by ool L3, ¢ 55 65 cule g
e A o Y5/ ¥V Y/ e
5 55,5 Cude i b (ool ud, £y
Pr SRS X BY/) ay/ye 2 Y¥/- f/o
o oolamdl W3y # 5 y56,5 cude pygs
o 2T e 0 -0/ YA/ V- oY av/ase
55 cude i gl (solatil A5, £
)DU)S % [BL L NE3 )T Y&/ v/ \¥/ - IN7A y/a
L )95

oS slaaidly e

7N Glas pdaus g3 ls dme s
70 sl o jd o dxe s
7N las gaws > 5 ime st

ol 01 Ol obde ¥ (] = 1082(N)) — 3) oy @ a0 g5 b oo ol o

2. Daubechies



ol 2 ol s i td D Ll’,, K o 53l b ﬁ

Sdals 5 Slooliss (3 am3 o )lis 20,8 cule s MODWT 5,855, 5l oslial b (V) Joio 55 s puiie Julos
o1 Jlgen (slayito 1> s gl (s ol Jp &l 1) £ 258 Cule p)g £ A ligebol g 5
o o) b5 & o5 Lol oy 03y £ 285 e o 8L a5y 25780 el o 3 o8 a3 e s
sl 51 oolizal b (WAA) o, Kan 5 03l Yl o3 5,5 sl |y o 93 ol o ol byl YU Jloin] b o)lgi s
28 3529 Glpl 2 355 5 g Bl 2 o e Ay o ol o, e

s iy 4 am3 o (5 (V) g 2 195 £ 9 SB ) peita 93 o 29,5 e Lo 5 4008 ol
oo by g5 Dol 5 SaoolisS Sloj (slaeygd )3 (bl 5 00D 2y s (St A3 26,5 Sl )55 45l
Cule pyg5 5 4 B0 S 35 008 Jlgen slapiita bl 255 e S5l bl (Sl ) 205
S5y ol S0l Ld) & 055 £ 5] )b Cule B9 @l @ g Ll ) 3 (S A8, 85 258
Oan g 03Vl 55 58wl lgies |y oo £ 4 (S 1) £ J] e s s 4 a2 Lo
Cole ) olital b gyl bl pyg5 £ g (Sl 2 £ o Sl Ay oy 4 095 B85 3 35 (W)
baye Jole 6 py95 ol 23 calpl )05 929 Sl 3 2y 55 0 (St 0 5 J] e & ol 0,5
JEYR JPN TP B IS QYO K ORI CA XSO PR P

3 byl e oS ama e (L5 (V) Jsi 53 pyg6 g 5 (slotel)s Ay it 5 5 208 e b s
obis 258 cole s MODWT 5,555, ol pite o gulis 22,1 3525 el 52 )55 4 (o (slaal, 43
90 Cude Gaenly (> O )13 0939 )l )3 a4 5 (clael > 05y I 48, cule Gdegles 40 &S ABd 0
om 4l g3 e 4 and o L5 5 00 lgen (sl puiite o gl 298 g0 405 )2 290 (Sl peita (o 250
S b slaelyd a8 wnly ol 398 lidos (5 15 (VWAA) € o mleD o €po ) )13 3539 pyg5 9 (55 (slaal
sl Glpl )3 oy g S A1 Jelge 5l

P55 J) 4o oSy le o ama o (5 (V) gt )3 p35 5 292 (g Ay it 93 3 285 e Lo gl
10,8 cule s MODWT 5,555, 95 5l oslitl b e Julow guls cpinpd 3,3 3939 olpl 10 4039 6y &
@5 2 252 Do 608 & 15 g g 4 g S8 Ay ) b 5> Cle ol o o ama e ol
OSan 5 €ol3RBIY )1 Sgrg yeiita 33y 4bjb 93 e &S amd oo (L5 35 005 Jlgen puite g3 il 5 425
s Olpl 3 P15 43 Sy 1) o kel 3 A b g3 e Ay 45 ol 38 (3 3 i (WYAY)
23,

pr95 5 bl Ld) oy Al (g pobaied S e 5 S L olpor (oLl A popde 93 5l Sk (]
15y o e Al g o amde ol (1) i 3 35 slapite 25,5 Cle b gl 39 oo odlit
cele s MODWT 5,555, oo gls 2,085 3525 55 5 & g (o2LaiBl 0 g 55 5 b L ol o (ol
©aolssS Lol 58 gy 3590 puiin 93 (el (g ged el g e lie 13 & amdon LS 35 25,8
oo guls o Jloopl b ol pyg cude e b oolasl wdy ¢35 9 3,03 353 48,y Ay 780 -lisabl pdaw 5
1y o3 Siliedr )13 329 oy 290 Slayiia byl 93 Cule e o Amd e (5 005 lgan (sl puite
Slgs o pygi iz Al pye cde WleS o 0l Hlgen Cls 3 C ol (obaiBl W) g s ol jor (g0lail
€eoMEP 5 € 53,5% il odd jlsed b )3 i (yoly (e3laill ) 5 i b olyen (oolaatsl 0, o6 )8 cule
sl 38 31 ooladl 0y Sdedily )3 py5 a5 Walalis 56,3 e 5l oslinal L (VYA5)



|
e i P

S g0 (wgdod 3,5, .T-£

Ot (sgied OAS cunss  ldge0 (pl 98 oo o3liul (5l el Jlagel I Sage )3 (cwgten porie (LIS sy
Stanspo 5B S0 8 S5 Ialages cul 53 iy o dlatel S0 8 b o] S5y b ) gy 050 Sloj (sl
I sl Custo 0)lgon Sogo pugion o ol 4y d2 g5 b ol o8 (Stuon 81385 (o S 5 2
Sl gl 55 s o odlitl B M1 5, 51 ISt ol @y el i BB 5oled sie 5 Carto S yiiho SIS >
Shedde cpl amd o )3 oo HLit | )3 5o (lo e Cude Caan 8yl 1) (ute SleMbl B BV fudss
Caglol s (Sloj Slocsyw 5 Culs oy Slogia pbo & o sl &l BB GuilS 3 5 oloj e 5o oS el
ol 1y Sloj pw 93 Cude Cas bils Jigs <l ol )3 58 o da g b ils Cas 4 56 M) Lbbs s .ol
lo il ST sl JBon e g B oo coss 4 Gloj (s 99 oS 0Bl € 5 = Sjgo 4 il S >
o Sty Jgl Sloj (500 5 Sl pg> Gloj gy e Syl Sloj (s s 52 3 olSST 08 5 71T 50,
Jsl Gloj s e pod Sloj 6y oST 22l N g N b g0 b tls g ST 05 o by 3w p9 S
swgtan 3,Sa9) 3l odlatul b pygi &5 5 galaill (M slajuiiie (o Ay (g 0L (V) sl lages
Gl S50

Sag0 owged 3,505, 3l 03Ul b (VWAA-VYY+) 0,95 £ 15 9 (3 (gl ko (o Al gy 22 2) 0905
Graph. 1: Investigating the relationship between research variables and inflation rate
(1991-2020) using the wavelet coherence approach
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Tab. 2: Summary of the results in the two investigated approaches
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