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Abstract

In the present study, by presenting the wavelet method (economic and physical analysis)
and coherence analysis, the relationship between the real exchange rate and the real interest
rate in the Iranian economy was re-explained based on the theory of purchasing power
parity in the form of a monetary dual model in the short-term, medium-term and long-
term time horizons. For this purpose, the data in available monthly and used during the
period from April 1359 to March 1399. The results of the Granger causality test reject the
assumption of causality in all time periods from the real interest rate to the real exchange
rate, however, in the short term and in some periods, the causality relationship from the
exchange rate Real is towards the real interest rate. Based on the results obtained (based on
monthly data), for the real exchange rate index and the real interest rate, many correlation
areas have been observed in intervals of less than one year, almost throughout the time
period. This shows a strong correlation between the two variables in the short term. Also,
the results indicate that the intensity and direction of the relationship between the two
variables is not constant in the short term and has changed repeatedly, so that the monetary
model cannot be interpreted with sticky prices. By moving from the short term to the long
term, the relationship between the real interest rate and the real exchange rate index is in
phase, and the real interest rate variable is leading and the real exchange rate is declining;
Therefore, in the medium-term and long-term horizon, a direct relationship between these
two variables can be seen to an extent that confirms the theory of purchasing power parity
(monetary model with flexible prices).
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Continuation of economic growth and development requires, first of all, accuracy in the

1. Introduction

factors that create it. The studies conducted in developing economies show the influence
of various variables on economic growth and development. Among the important variables
that have been the focus of many economists and policymakers and have a very important
role in the economic growth of societies, we can mention the exchange rate and interest
rate variables. In recent years Special attention has been paid to the relationship between
these two variables in advanced, emerging and developing countries. However, they have
not given an unambiguous answer to the data related to this issue. A number of studies that
have examined the time series relationship between interest rate and exchange rate
variables tend to have contradictory results. which is dependent on the sample of the
country or the time period under study. The relationship between the exchange rate and the
interest rate is not only for researchers but also for policymakers. Considering that
exchange rate fluctuations have important consequences for monetary policies from the
perspective of policymakers, the analysis of the transition paths between these Markets are
important in order to adopt appropriate policies and predict the full impact of their decisions
(Walker, 2020). The studies conducted show problems such as negative effects on
economic growth. Due to the rule of the floating exchange rate system for some countries
such as Iran, while in developed countries, negative effects are not observed. The adverse
effects of exchange rate fluctuations on Iran's economy are not hidden. Accordingly, this
study intends to study the relationship between this variable and the interest rate (money
price), which is one of the most important variables that determine banking health. This
study tries to re-explain the relationship between exchange rate and interest rate in Iran's
economy in the form of two monetary models based on the theory of purchasing power
parity by presenting the wavelet theory method using available monthly data for a period

of almost 40 years.

2. Theory of purchasing power parity

The theory of purchasing power parity is one of the famous theories in international finance
to analyze the relationships of real variables, which is actually based on the law of unit
price. According to the single price law, in the absence of trade barriers, transportation
costs and tariffs, competition will lead to the equality of the price of goods that are traded

among countries (if all prices are expressed in a single currency), (Pormaqim, 2014).
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2-1. Monetary model
Since the beginning of the floating currency in the early 1970s, the monetary approach has
been used as the most important model for determining the exchange rate. The model
developed by Dornbusch (1976) is a combination of two diametrically opposed monetary
models. This model includes price stickiness, which is a short-term feature, and a monetary
model with a flexible price, which is a long-term feature. According to this model, interest
rates and exchange rates have a negative relationship in the short term, which is the result
of monetary shocks, and a positive relationship in the long term. They have that this
requires variable prices. Therefore, the monetary model is divided into two parts.

2-1-1- Monetary model with flexible prices (FPM) in which the price of goods is
completely flexible and is used to explain the long-term behavior of the exchange rate.

2-1-2- The monetary model of sticky balances (SPM) in which the price of goods is
completely sticky. It is used to explain the short-term behavior of the exchange rate (the

short-term equilibrium path of the exchange rate), (Nasrullahi and Shajri, 1387).

3. Research method
In this research, we are trying to simultaneously analyze the relationship between exchange

rate and interest rate in time and frequency by wavelet analysis.

4. Description of experimental data and results
The correlation results of the wavelet of the real exchange rate index and the real interest
rate are presented on a monthly basis in Chart 1. The horizontal axis in this diagram shows
the time period. In this graph, the time period is from April 2019 to March 2019, and
according to the monthly nature of the data, a total of 492 observations are placed in this
axis. The vertical axis in these graphs shows the frequency range of the scale. In wavelet
analysis, scale and frequency have an opposite relationship, so that a smaller scale
corresponds to a higher frequency. By using wavelet correlation analysis, it is possible to
discover the relationship of time series in different time intervals. In diagram 1, the high
correlation of the time series is marked with warmer colors (red color) and the arrows inside
this color spectrum show the correlation of these time series. In addition, correlation with
separating lines is specified for significant distances. Contrary to the above situation, the
areas outside significant distances are marked with a colder color such as blue, which
indicates less correlation of time series.

Based on the results presented in Figure 1, the real exchange rate index and the real

interest rate have been observed in the areas of high correlation in intervals of less than one
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year almost throughout the time period. This shows a strong correlation between the two

variables in the short term.

In the medium term, the relationship between these two variables was established only
during the years 1362 to 1372, and in higher frequencies and in the long term, a significant
relationship is observed only in a few years. Also, the results indicate that the intensity and
direction of the relationship between the real exchange rate index and the real interest rate
is not constant in the short term and has changed frequently.

By moving from the short term to the long term, the relationship between the real
interest rate and the real exchange rate index is in phase, and the real interest rate variable
is leading and the real exchange rate is declining; Therefore, in the medium and long-term

horizon, a direct relationship between these two variables can be seen to some extent.

5. Conclusion

The intensity and direction of the relationship between the real exchange rate index and the
real interest rate is not constant in the short term and has changed repeatedly. In some
periods of movement, two variables were in phase and had a direct relationship (monetarist
analysis), which does not confirm the monetary model with sticky prices. In some years,
the relationship between the two variables has changed and the behavior of the two-time
series has been out of phase and had an inverse relationship (Dorenbusch analysis), which
confirms the monetary model with sticky prices.

In the medium term, the relationship between these two variables was established only
during the years 1362 to 1372, and in higher frequencies and long term, a significant
relationship was observed in several years, specifically, during April 1365 to Asfand 1372
and also from 1377 to 1380, the relationship between the real interest rate and the rate index
The real currency is in phase and the real interest rate variable is leading and the real
exchange rate is falling; Therefore, in the medium and long-term horizon, a direct
relationship between these two variables can be seen to some extent, which confirms

monetary models with flexible prices.
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Tab. 3: The results of the Granger causality test in the domain of different frequencies
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Diag. 2: Granger causality test in the domain of different frequencies
S0 Gle 4wl ads b g cde b lS 8 5l S 0 JBlas ads )l &5 Glis Cads j
ol e Jor 0255 (BB 4 gl )3 5 039 5yl £ p8bices Baas plpl )3 oy0 £ Sl oo2le
03)5 yu5 ol sl )3 000 E 5 ctilopuo g9 9 (Jlo sba)lil ol 13 Wb g )55 laljBl gy (6 S

ol odiis o Joy iyl bt cas 5o ol Hlil cpl 51 > Boliul 5 cul

SS90 2509, ool B il (0 (Khammiod Jolod . F-F
55 i), Svge  Stumpob 45 ol ol b ol i Jab  Stund ded Srgo Siuwod ol 5]
(St Sluasle Am3 o Jh8 o)y 3)90 dlgy oy (loj gl g (o ddlate ully 1) (gloj (gm0
ploml e Jl3dlp 5 )3 & ol Sloj sy 2 Jl Sarge Sl 5 (el Soge Jas elalp Soge

Cawl 005

wlale Wosls wlwly Wyl Aiwen Sogo olsi cinb o i by &5 9 s §yl F 9 s Uo ¥ l5g00
Diag. 3: Real exchange rate index and real interest rate and their continuous wave power spectrum based on monthly
data



sl 215 (s3baBl SolxSlao doliLiad d,'/ Ll{, {/5/ 1 22 s ﬁ

s (S bad Cawl 00 wpw )i s Byk £33 9 Sl 55 el Sage g il F e
ly oholize cunl 5Son ) 3 a5 (o)bline &b g a0 iS5 jo,8 g plp 5 1) 720 (¢)bline pdaw
Sy yie (mdge bl Sage plgs il sl 0B 03l LS by aile Gygod WIS hgase
a3 oo &)l ) calisee gla uils )3 > uilyly Cllwgs g ad o L 1)S Sloj (wlie o Sloj

wlodds asuie Suie )y bokasd b aidl o )5 gxe /0 paw 3 6kl blodas a5 slg & loges ,
Py wload dblbl (Suie S5y bt b g jo )8 ) b oS (blE Sage oy b laged 3 culply
B Ble e Wy |y Sllug b g uibyly cppides odd (asuie Jloj whie )0 a5 Aiws
o 5 i DTl 5 3955 o Sl 515 o s o M (Bl (S5 (Jog e (sl o
heald (s )1 £ 5 g (i byt £5 Sege oly b 390 00 0aabie T ylage5 )3 45 sk len t1ig
(st ORIBIVYAY GAYFD (o Jlo (b (6w 93 12 (ril)ly cdoplie (il 5 )5 a5 (g plocy 250> o2 L
Ll 4zl

ol pi 5 (e ) 1 GO o St b yoss Sl (TWK) ol Srgn 3
LS oo o3laiwl jale B laisds cdyge Sogo b diwan TWX ST S 5l ] p0 ois &3] 5,559, 20 0

o o s |y YU Syt e b (g5 el oads Bl Y jlages ;0 oS ablaie Sog0 ly

ailbdlo (gaodld (wlwl yr Hals Dyt & 5 9 (B> )l &5 R (e S e Sag0 (397 1F 0909
Diag. 4: Common wavelet power between real exchange rate index and real interest rate based on monthly data
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Fig. 6: How to determine the direction of causality between variables in wavelet analysis (Aguirre-Canreira and
Soares, 2010).

B9 (Stamod o] Gl by Jlie 3 5 408,58 00 Sosly Gl 1 5> o ool 8 i L
oobide «leolisS 38 Jdou s (Vo) +) € wylgw? 5 €Lyl 1S =0 8D 5l (g5 4 39 o Julod CteolisS
sl (Stugo 5 (i) Sl Sik () 50,8 S 29 00 45

oss Juols adly olin (5ol i0Ls ol ccSrgn (slalid lugi Koty o (s o
o918 GRIBI L g 2,0 o «ad D 4 g osd s ) Lk jop o e ool b Jit5
Conddy guls Dgd o atiS €51 elS» sy o zgl 4 ad Sl o] a8 il 5l bl 4y g o 0SS
O @B s 1> 1l 5 0392 slotel LByt L (o5 0 Sage i olidomloj S 5l o]
gl Lo &5 35 s 1 (bl ie Lais 5o a9 () g8 <ol 30 (50550 st S
il 5l ookl L a8 conl (g5l 720 o Lisebol dlold (9500 bl aisl oas dblsl Ky p (Sito
Slosel Canday ¢y Cig0
Kl UAYOR (335958 51 (Sloj by9d Jloges ! yd o L |y (Sloj 890 Jlages cpl pd (28] jeore .l
Bd505 joo DyS o 518 jeme pl )0 sdalin FAY gaaze ) lodly dilale cunle 4 dngi b 5 Cowl YYAR
2 A e ol 1y (Jle N L;).o; WlAYA (wlie (3 YL b olo¥) ulde | gl diols bajlyges oyl 5o
ol 5YL Gl b canlize yiaS wlide a5 (g yabods 105> ol uSe dlasly gl 5 wlide Ko g0 (sl oo
08 Gt Jloj cilisee (slacogls )31y laj cslacsyw L) (50 Srge (Stused oo 5l izl
Sl 5 Cusl oad asule (308 K5)) Jip S oSy b Sloj slaism Vb (Stuned & Hloged 5
b (Stspor jblins sloalold ol pogde )l (Sloj slois o ol (Sten 5l QLS (S5 ol S50

!. Aguiar-Conraria & Soares



[ Enrpe-mm |

sl Jto 33y S5 L jlolias (sloalold 9,0 (Al (g8 o (e il 00 (asiio ouiiS T bglas
D)1 Gloj Slacs oS (Staen jl GUiS o 005 e

> By 5 5 G ) £ 0adlE (Sbale sl i gie) O Jlages ) oad Wl ol ulul
ot ool 00 oaalie loj bygd puliye ol oSy j jieS sasls ) (ool (Siwer Sy
Logos 35 @aaolisS 55 53 (Sinupd ©od )l Slooliss )3 yuiie 53y Wbl (Ko j HLiS godge
Gl <Al i

5351 L85 WYY B WYEY (ela Jlo b o3 jiie 53 ol bl (obo AF VY (elayuslS )3) otaplos o
oy Jlokis 5 5 0 cnadily 5 5V gla il 5 e b sanlie (g okine LL3)| b Jls s 3
2l s )l o b Slis  Suopd pxie 93 pl Gaedds (gloygd ST )0 5 0l osalive (o )blias
Canngd ol CdoolisS ) (> Byt 59 9 (i )] £ 023l o by Cgp g 05 oS sl o 5l (S
L WEY Jlo blyl 51 a8 o 20b 1y oo (slaciad b Jgr Jdo & sl 03, 15 S0 g0t
Sl S 3 50 0y cpl (b Lol tulaiily pudiine bl g ilodgs jBen <8 > yuxio 3 WYYV Jlo 3l
S o b bl sl 03g 0xigy g (sl 030 £ ke g 09y (i S £ ke CaaolsS Sloj
Jbo Bsl BAYYY Jlo 51298 00 gy ) €5 9 9pbey (i 000 €5 oo dodily Comrdy SaoligS
Claculos 4 gadg0 pl Sl 03y 18 M Jloj (gm0 90 4L, 5 00,8 puusd pxito 93 bl VWA
23,5 o3k izt gl Jlo (o )9S (55l plai g d9m £ (s

UOAYYY 50 9 WYY Wil BAYED (39,8 (b ol jebay g Cueiily Cuomwdy awolieS 5l e8> L
INEP 5 9rbe (Al 0y £ ke 90392 B ob (i )| €5 pald g (> by £ o Ay VWA
0lsd (gl U pxio 93 (pl (o souins bl Gedily g e le 831 50 (o) pll fcuol olig g (it
A8 o 2B ) (dydllan] slaciad b Jgp Jhe) 8 )8 (sl & a5 o8 20 0

S 35 o 0
ol ol Gua ol 039y Yol e (gl ol 5 ade who sl | (S e 59 )l £y Al
Socwd b Jo o Jae B > w5008 splp Al elsly LT oS ol sy ol 4 geoly gy
Sl > (B3 51 £5 5 By 8120 5 o (P (©30L) piylla] loiasd 5 (aesbis) sripus
by o 55 oS ol sladlbae gl Gimgs cpl do Basde 4 Spa b )13 39 o))l dlasdl > alisee o
&5 J) allladygn Sloj slmoygs A 53 cule Baly 3y (555 ¢ lS b iy (5285 e gail
720 bl dlold) 730 lseb! aaw p3 Jlocpl b 994 00 3y (Jgl yite) (huds 5)) &5 4 (> By
dlayl, [EYSPS 5! 29 C.v..\,oat:‘?f 5 (.)Jla..\.a] Cawddy o) 850 (65w Shoslawl U as” cul LS)L"]
G > e i ) ¢ Oyl Sl sl )5y i 0300 5 Cammaty e ) £ ) e
Gl (B byp0 75 e b yuilS,8 5]



ol 2 ol s i td D Ll’,, K o 53l b H

8y9> lp wlbole Cygoay (B> 8y00 £ 9 (> )l £ pa3ld Sage ((upder) (Kupr @l
ool 5 sdalide FAY £oammeyd ooy dlale cunlo 4 do g b g Al IVAR siawl B YYD (13)5,8 Sloj
Fp g b ) Fp adli ly (alale (claodld p iue) sdel Caundts gulis wloly 5,5 o 1,3 639450
3190 (o3 8393yl s 53 L5 Sy 3208 (Slooslis 13 3b ((opdn) (Ko (Sl (s B¢
N A D) CaeolisS (3 yuxie 93y Ll Siopd jl lid gabge pl .l o saalie aslllas
03l o daly cas g ad &S Cal o (S s cined Cal c A ] i SaeclieS Slej 8l 4o
WEN Jlo Llgl 5l canl 03)8 5235 )5S )90 5 G Cull ool > (s 8y02 £33 9 > )l 5
b Jor Jse & (QL1S Jsr Jelos) wilanily e bLS)1 g 035 56 o yuiio 93 €8> VWYY Jlo )31l L5
i 53] g5 e aeolsS Sloj Sla il 13 0390 I (o 11 S e a0l |y odianer (slaciadd
5z 93 LLIIAYAY Jlo Slol UAYYY Jlo 5l il 039y o00gy yu (> 600 &5 yusio 5 009, 4w
@ ggo9e onl Jod) (Uhosy9d Jelod) wlawsly ogSias bL3)| g 035 5 SIS Sloj (gyw 9 )18, 5 03,5
Sl b Jo Jao a5 (55005l ilisee gl Jlo (b )5S (gl pllas g dgw 25 e sl
LS o b ) ol
50391 )l WYY BAYSY (ela Jlo o o5 yuito 93 ol bl (olo AF B VY (gl uilS ) halos 5
s oline Ay Jlo iz )3 55 odily 5 5L (sloulS 5 5 1395 e ol (g lolins bl nJlus plo 5
g i by 5 e Ay VAR B YYVY 55 4 VYVY atiad B VYSD (33098 (o ol yobods 48 0h onlie
Soglee 381 )3 W tusl odig s (Aui> )| €5 9 93y (i 000 £ ite 9 0392 B o (> 5l £ (a3
h phdlanl Glacied b I laie o5 39800 023 (9930 U e 93l o (ot bl el
b Loll dgs JUo 3 olaidl S 3 0500 539 551 55 Ay (e J) Jools ulis 5 s sl Lo
sbiagg | (S p @l L) adlhe (pl @ls (Jd> pends 1dl ©glate j50bgs g ablbanuy slasliaid]
o &5 950 &5 Ay ogmad )3 0ad pll (31 Gldllas 08 o dglio 00 ploxl ()5 5 (31
5 (WM) €alilan 5 € Allas wiilo (328 Ml (698) J3r 6)lade Luplas s o Lies
o=t olpl sbmaidl o) pite 93 (o (e Al lasimngly cnl s &5 (VWRY) o) § € gnlS»
oS s b Jy o)y cuillae wasoliys” Sloji3l o adllandjge (slinoygd j| Sy gl L 4 wind e
(VAVA) €pgdlor 5 € pgudly? (Vo) €S 5)990 o € dalllas ai iy o Sglite ) Sl dalllae
—Jdige Jia 15la L)l )3 (V+F) g plod 5 €0y o 1Syl sl )3 (V420) €3lpb 5 €pglaub
S @l (e3gda L)l 329 0300 E55 9 5l £55 O (it Alaly S S (0 (15,8 DdaoligS )3 oS Sl
i8> osaity s olf ) ol gl b Jp S o sl 1y 5ol dallas StaelisS o
CUbgne s )35 plp de s ol (VAT V1Y) l)Sen 5 € Sa» bl o Sglite onil
rhbllsil slaciad b Jose 5 (Cooliss) odivuar lacuad b Js Jdo  Js 4o 95 CJB > (VAVF)

e 555 3 &5 Hady oy 0 (V0¥ - 20) €eun,od 5 € (1R0) ki 5 3 (iaanil)



[y Errme-mm |

a0y jusio yw Gdedily j3 Cude dlayly g GkeolisS i dlaly I lis LSl pols oS wlasl
5 (V) il Son g «lougSsliay 33,5 o dol Csesih 15 og—addy (sls ddlhas j J—ols zls
C3155 S, Haly o Sy 425 () & o0 55 3 3 65 Uy o 3 355 Allan L (YY) inusly
(VoY) Ol 5 €559387 A8 o 2B |y StanlisS gl o )05 S92y yeiio 93 o b (S g
o)Ll 0 p0 &35 9 5yl &5 Caite dlasly 4y 093 Sllllas )0 (Yoo V) € BB 5 €gi ol o (VoY) € Dgumping?
&S o al ey () addllas gols & 4SS
D) 29z g calisee Jloj (sl 38l > puxio 93 o kailg) )0 Ggliie (sl oS dad o (L dslllae gols
Cunl drwgs Jloy3 slaBl S o Glpl > Jou JT 5l b daly )3 1) gie i S Gleog
Sboasly (bl (youd WS 295 (HBly Byr 55 9 (Bly 551 5 e 93 2 & L (655 o SOL S oo Sl
J3le ccunl sorils (sladoly Lol Bl 45 o yle g teolisS (cladelp 5l ol 4 b ¢l crenids
S 3 ol o] Sliios ¢y pie Wls S €S Jor JUil p3slSo o 5yl F5 LY ol ply Deuts
go0e E5 25 E5 2 i 86 lime g stiale) | el o slomm Jgp JUiBl 30080 53 5)) &5 i
Sl Sl )l g5 Clleg 236 10 I35 oo S Cgllae Cusliw  cplply S0l Cglite anl (Seo g8

DyS 58wy g 3y90 yuiar Bl 3

aluls
s D] )5 1) oy 2Lt (WAF) Slg A cosin gz —
s i e golaid] clocunlis g g ylii IS ol (VYAF) cya 3 o Lads —
Wlly Glas s 1ol ws olatdl | oy i Kin 16 (VWAD) ¢y )3 5LUlgs —
Sl sty ool (i) Ve g g Moy Ao (VYAY) caouas o allpal g (oo o5y —
o] LS 2505 - eoliaidl gl ity 8 (VWAY) ey gie it b —
Loy alylissl syl o )5l g olais] Ko y8 (VYYY) ¢ S po kel )8 —
St b il ol Mol il 5 )G ooy s M) g it 5 (VA) iy 32508 —
< polzo
Az il z oyl (M dlatd] w45 olaid)) slaid] ple | Gl (AYYA) cculopds 2L gdpalizes —
.Y&)Y’&) 5u|).Q‘3 Dmb be;;jl :O]).Qg .(L]M{)Laﬁ'/;)} .)Laj/} Jw’/.(\va) s.}aw s)}@c‘é)lé.a.:ﬂ -
NV VY (Bl doliing
YY-0 ¥ (olaid] 5 o
03lazwl b ploas (233 ¢ ) &5 sl ylugs dlasly wy o (VYRY) clomalliie duws ¢ SM> 5 ¢ ol cCmgd s —

AYY HOV) WV ool (ool sl g o dolidiad € )5 Jolag 3ol o yor ciliee (sl i 5> Srga oo ]



ol 2 ol s i td D Ll’,, K o 53l b “

25l g Cuand Sllwgs Ol o (VWA+) cdonl o Jouw)y g ¢ opmone (g pudd ol pl Do ciund s =
YV=F e (YA A o gl dlais] olalllos dolilins S Lo 355 oly 5 Svgo 36T 2l 505 1ol lygl w9 plaw

dolihiad Kyl 3o Joy sLol& y 5,1 5 iyl g oy ity By (gwyy? L(VWAF) s odljen,S S —
S=Y :(\V) [A (d)ﬁ)K)Ld}ﬁ’/
FY=YN 55 oo g olaid] dolilas €l pl 33 5,1 &5 1 550 Jalged (VWAF) Lo yhomo oIy i —

VY cdnagi g (o dlais] doliliad € pid (5)55 bl o g0 €59 5 5 €53 Al (y 2 (VYY) csio e wsnlS
AHIF-2)

- Aguiar-Conraria, L.; Azevedo, N. & Soares, M. J., (2008). “Using wavelets to decompose
thetime-frequency effects of monetary policy”. Phys. A: Stat. Mech. Appl. 387: 2863-2878.

- Aguiar-Conraria, L. & Soares, M. J., (2010). The continuous wavelet transform: A
primer (No. 23/2010). NIPE-Universidade do Minho.

- Bautista, C. C., (2003). “Interest rate-exchange rate dynamics in the Philippines: a
DCCanalysis”. Appl. Econ. Lett. 10: 107-111.

- Branson, W. H., (1983). “Macroeconomic determinants of real exchange rates”. In:
Herring, R. J. (Ed.), Managing Foreign Exchange Risk. Cambridge University P- ress,
Cambridge.

- Branson, W. H. & Halttunen, H., (1979). “Asset-market determination of exchange rates:
initial empirical and policy results”. In: Martin, J. P., Smith, A. (Eds.), Trade and Payments
Adjustment under Flexible Exchange Rates. Macmillan, London.

- Branson, W. H.; Halttunen, H. & Masson, P., (1977). “Exchange rates in the short run:
theDollar-Deutschemark rate”. Eur. Econ. Rev. 10: 303-324

- Bureau of Economic Research. Choi, 1., Park, D., (2008). Causal relation between interest
and exchange rates in the Asian.

- Calvo, G. A. & Reinhart, C. M., (2002). “Fear of floating”. Q. J. Econ. 107: 379-408.

- Calvo, G. A. & Reinhart, C. M., (2005). “Fixing for your life”. In: Calvo, G.A. (Ed.),
Emerging Capital Markets in Turmoil: Bad Luck or Bad Policy?. MIT Press, Cambridge, MA.
- Caraiani, P., (2012). Stylized facts of business cycles in a transition economy in time.

- Chinn, M. D. & Meredith, G., (2005). Testing Uncovered Interest Parity at Short and Long
Horizons during the Post-Bretton Woods Era (Working Paper No. 1077). National.

- Dai Karimzadeh, S., (2015). “Investigating the phenomenon of money substitution and the
effect of exchange rate tension on money demand in Iran”. Applied Economics Quarterly,
5(17): 6-7.

- Dargahi, H. & Gachlo, J., (2001). “Investigation of the short-term and long-term behavior
of the real exchange rate in the Iranian economy”. Business Journal, 21: 3-4,

- Demir, 1., (2014). “Monetary policy responses to the exchange rate: empirical evidence
fromthe ECB”. Econ. Model. 39: 63-70.

- Dornbusch, R., (1976). “Expectations and exchange rate dynamics”. J. Political Econ. 84:
1161-1176.

- Drazen, A. & Hubrich, S., (2006). “A simple test of the effect of interest rate defense”. J.
Jpn.Int. Econ. 20: 612-636.

- Eichanbaum, E. & Evans, C. L., (1995). “Some empirical evidence on the effects of shocks
tomonetary policy on exchange rates”. Q. J. Econ. 110: 975-1009.

- Eichengreen, B., (2006). “Can emerging markets float? Should they target inflation?”. In:
Vernengo, M. (Ed.), Monetary Integration and Dollarization: No Panacea. Edward.



" i |

- Farhang, M., (2005). Culture of economic sciences. Tehran: Asim Publications.

- Gengay, R.; Selcuk, F. & Whitcher, B. J., (2001). An introduction to wavelets and other
filtering methods in finance and economics: Elsevier.

- Golriz, H., (2001). “Descriptive dictionary of money, banking and international finance
terms”. Tehran: Contemporary Culture Publications.

- Granville, B. & Mallick, S., (2010). “Monetary Policy in Russia: identifying exchange rate
shocks”. Econ. Model. 27: 432-444

- Habibdoost, A. & Jalai, S. A. M., (2012). “Investigating the relationship between exchange
rate fluctuations and stock returns using wavelet analysis in different sectors of Tehran Stock
Exchange”. Iranian Economic Research Quarterly, 17(52): 9-32.

- Hacker, R. S.; Karlsson, H. K. & Mansson, K., (2014). “An investigation of the causal
relationsbetween exchange rates and interest rate differentials using wavelets”. Int. Rev. Econ.
Financ. 29: 321-329.

- Hnatkovska, V.; Lahiri, A. & Vegh, C., (2012). The exchange rate response puzzle (May
31, 2012). Available at SSRN: (http://ssrn.com/abstract=1996693).

- Holtemdéller, O. & Mallick, S., (2013). “Exchange rate regime, real misalignment and
currencycrises”. Econ. Model., 34: 5-14.

- Holtemdller, O. & Mallick, S., (2016). “Global food prices and monetary policy in an
emergingmarket economy: the case of India”. Asian J. Econ. 46: 56-70.

- Hosseininaseb, S. E.; Khazri, M. & Rasouli, A., (2011). “Determining the effects of oil
price fluctuations on stock returns in Tehran Stock Exchange: wavelet analysis and Markov
selection”. Energy Economics Quarterly, 8(29): 60-31.

- Hylleberg, S.; Engle, R. F.; Granger, C. W. & Yoo, B. S., (1990). “Seasonal integration
and cointegration”. Journal of Econometrics, 44: 215-238

- Kaboosi, M., (2012). “Investigation of the relationship between exchange rate and interest
rate based on Fisher's theory”. Financial Economics and Development Quarterly, 22: 91-114.

- Mallick, S. K. & Sousa, R. M., (2012). “Real effects of monetary policy in large emerging
economies”. Macroecon. Dyn. 16: 190-212.

- Mohtsham Dolatshahi, T., (2000). Basics of economics (microeconomics,
macroeconomics). Tehran: Khujasteh Publications.

- Montazerzohor, M., (1999). Economics (microeconomics, macroeconomics). Tehran:

Tehran University Press, 2535.

- Percival, D. B. & Walden, A. T., (2000). Wavelet methods for time series analysis (Vol.
4). Cambridg university press

- Pourmogqim, S. J., (2015). International Economy (2). Tehran: Samit Publications.

- Qarabaghian, M., (1993). Culture of economics and commerce. Tehran: Rasa Publications.

- Sensoy, A. & Sobaci, C., (2014). “Effects of volatility shocks on the dynamic linkages
between exchange rate, interest rate and the stock market: the case of Turkey”. Econ. Model,
43: 448-457.

- Schleicher, Ch., (2002). An introduction to wavelets for economists. Bank of Canada
working paper ISSN 1192-5434.

- Shajari, H. & Nasrollahi, Kh., (2008). International finance and the evolution of Iran's
currency. Tehran: Shabak Publishing.

- Sharif-Azad, M. R., (2015). “Effective factors on the exchange rate in Iran”. Economics
and Management Quarterly, 66: 31-43.

- Shirazi, H. & Nasrallahi, Kh., (2013). “Monetary models and exchange rate forecasting in
Iran”. Financial and Economic Policy Quarterly, 4: 5-24.

- Tafzali, F., (2017). Macroeconomics, theory and economic policies. Tehran: Nashrani.



ol 2 ol s i td D (if’ K 7 53l b “

- Tawanayan Fard, H., (2006). Descriptive culture of economics. Tehran: Jahan Computer
Publishing.

- Tiwari, A. K.; Mutascu, M. & Andries, A. M., (2020). “Decomposing time-
frequencyrelationship between producer price and consumer price indices in Romania
throughwavelet analysis”. Econ. Model. 31: 151-159.

- Torrence, C. & Compo, G. P., (1998). “A practical guide to wavelet analysis”. Bull. Am.
Meteorol. Soc. 79, 61-78.

- Walker, J. S., (2020). A primer on wavelets and their scientific applications. CRC press.

- Zamani Farahani, M., (1992). Money, currency and banking. Publications of the
author.



