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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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Diag. 2: Granger causality test in the domain of different frequencies

Cliseo (G yuilS 8 Aield 43 (50,5 Cads (9051 :Y Hlages

SS90 2509, owlwl 2 B il (i (Khammiod Jolod . F-F
55 Bl Sogn Stued 45 Sglis ol b ol i dob S dusd Sngo ( Shumpod o] )
(S Sluslxe A3 g0 518wy 3y90 dlwgy phdr Sloj gl g Sloj ddlaie eluly | (Sloj (g yw
ploml e Jl3dlp 5 )3 o4 Conl Gloj gy 2 Jl Sarge Sl 5 (ahalie Soge Jas elulp Sage

ol oais o Joy i)l bt Caa 5o ol Hlil cpl 51 > Boliiul 5 cul

L
1363

L L I | I L L
1367 1371 1376 1379 1383 1387 1391 1396

L
1363

L L T = ——
1367 1371 1376 1379 1383 1387 1391 1396

Glale gWosl> lwl byl By Sago g5 Ciab o s byt &5 9 oiai 5l &5 A Lo Y l3g0

Diag. 3: Real exchange rate index and real interest rate and their continuous wave power spectrum based on monthly
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