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Abstract: This research paper attempts to identify the determinants of currency substitution degree m Iran by
using the currency substitution theory. The hypotheses of this paper include (1) the trend of currency
substitution has been ascending In Iran, (2) there 1s a direct relationship between the degree of currency
substitution and domestic mnflation rate of the country (CPI), (3) The degree of currency substitution has an
indirect relationship with the foreign exchange rate in the parallel market and finally (4) The degree of currency
substitution has a direct relationslup with GDP in Iran. The results reveal that the first, second and third
hypotheses are confirmed and the fourth one is rejected. In according to research, despite the reduction in the

volume of dollar mn some years, the trend of currency substitution has been increasing.
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INTRODUCTION

According to currency substitution theory, currency
substitution degree is a function of the variables such as:
the difference between domestic and foreign interest rates
and the difference between domestic and foreign inflation
rates.

In this research paper, the authors measure the
relationship between currency substitution degree and
macroeconomic variables and then the relationship
between currency substitution degree and those variables
which have been mentioned in theoretical as well as
empirical studies.

For determining the factors that influence on
currency substitution, the first step 1s measuring the ratio
of foreign money into domestic money. This ratio that is
known as currency substitution degree of foreign
money into domestic one, is dependent variable.

macroeconomic variables such as: domestic as well as
foreign mterest rates, domestic as well as foreign inflation
rates, the value of international trade are the independent
variables.

In this study, the difference between domestic and
foreign money is shown as rate of reduction in value of
domestic money.

At the first of all, this paper devotes to a brief review
of currency substitution literature and then explamns a
model that relationship between currency
substitution and macro variables.

The authors estimate models in according to
hypotheses and then explain Effective Factors on CS and

shows

the last part 15 finding and conclusion.

Literature Review: Calvo and Rodrniguez (1977) analysed
a two-sector model of exchange rate for a small economy
with flexible prices. They have assumed that the residents
keep foreign as well as domestic currency. Also, they
have assumed that the function of liquidity preference of
people depends on the difference of expected returns of
domestic and foreign money.

The model has shown the increase in supplying
money will lead to a critical real exchange rate
simultaneously. According to them, a desired ratio
between domestic and foreign currency which residents
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keep depends on the difference between their expected
rates of return via a liquidity preference fimction

In most of models, during the transformation, an
Imncrease In monetary expansion rate will decrease the net
foreign exchange assets. In this model, currency
substituion and flexible exchange rate, monetary
expansion leads to increase m foreign exchange assets. [1]

Miles (1978) has suggested a new method to test
currency substitution instead of the direct method of
measuring currency substitution degree of foreign money
into domestic money.

Miles has assumed that the production function is a
CES function and homogenous function of one degree
and exchange market has been determmed by exchange
transactions with complete mterest. Miles maximize
monetary service subject to assets and express that
currenicy substitution degree only depends on the
logarithm of foreign mterest rate to the domestic one. [2]

Spinell (1980) analysed money demand in Italy (1867
—1965). He believed that money demand function in Ttaly
was a stable function of two key variables: permanent
income and interest rate.

Under the flexible exchange rate system, exchange
market will be settled and price level as well as money
supply will be controlled by Ttalian Bank and monetary
policies will be changed into powerful instrument.

Miles and Stewart (1980) have examined currency
substitution phenomenon. According to them, currency
substitution degree 1s a function of logarithm of foreign
mterest rate to domestic one. [3]

Arango and Nadiri (1981) have shown that when
domestic money becomes weak, or exchange rate
increases, most probably, demand of domestic money will
be increased. Of course, they have already paid attention
that exchange rate increase, maybe, leads to a decrease in
domestic money demand; because people prefer to
substitute foreign money for domestic money. In other
words, Gresham Law becomes mverse and good money
sends out bad money from market [4].

Fisher (1982) has considered the economy of those
countries which had a lngh mflation rate and usually have
desired to use foreign money. He has analysed costs as
well as benefits of using domestic money with a reference
to seigniorage. According to him, if a country prefers fixed
exchange rate and does not use from its money, its
seigniorage will be decreased.

In other words, increase in inflation rate in a country,
cause people desire to choose foreign money for their
transactions. This process is called dollarization. Fisher
has emphasized on seigniorage and optimum inflationary
tax in his paper [5].
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McKinnon (1982) has expressed that the world's
money demand 18 relatively fixed. He believes that CS in
an mternational level will lead to a decrease in monetary
controls. Most of money holders will be affected by the
changes of mterest rate, which is an indirect form of CS in
some countries that the degree of economy openness 1s
increasing, risk of exchange rate fluctuations to dollar will
increase. Therefore, CS will be exist [6].

Bordo and Choudri (1982) have criticized the Miles'
model (1978) and they believed that his function was
wrong. They found different result by using Miles'
data [7].

Ortiz (1983) believed that dollarization 1s degree of
real and financial transactions which 1s done by dollar
instead of domestic money. He believes also that the
economy dollarization degree 1s a ratio of foreign currency
to domestic currency. According to lum, CS degree 1s a
function of the difference between foreign inflation rate
and domestic one, exchange rate and delayed vanable of
CS degree [8].

Ramirez-Rojas  (1985) has
substitution degree of foreign to domestic money. He has
introduced three models for CS degree:

considered CS as

A model that expresses CS degree is only a function
of the difference between foreign and domestic
inflation rates;

A model that expresses C3 degree 1s only a function
of the difference between foreign and domestic
inflation rates and delayed vamable of CS degree; and
A model that expresses CS degree 1s only a
function of exchange rate and delayed variable of
CS degree [9].

Vegh (1989) has examined optimum inflationary tax in
a small open economy which contains foreign and
domestic money as transaction instrument. He has shown
that foreign money presence enable the state to combat
disorders which have been created by foreign positive
real mterest rate. [10]

Bahmani-Oskooee and Malixi (1991) have shown that
decrease of exchange rate m short run probably leads to
a decrease or an increase in money demand, but, in long
run, it leads to a decrease in demand of domestic money.
[11]

Guidotti and Rodriguez (1992) have examined
economy of some Latin American countries which have
experienced a high inflation rate and dollarization
phenomenon. Their model has investigated CS under the
condition of capital mobility. They have mtroduced 2
models for CS degree:
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¢+ A model that expresses CS degree is only a function
of the difference between foreign and domestic
inflation rates;

* A model that expresses CS degree 1s only a function
of the difference between foreign and domestic
mflation rates and the trend variable [12].

Rogers (1992) has exammed CS in Mexico and
Canada. He believes that CS degree is a function of
domestic interest rate, exchange rate and delayed variable
of CS degree [13].

Ramirez-Rojas (1996) has investigated CS in 16 less
developed countries and defined CS as a demand of
foreign money by domestic residents. He has expressed
that effective factors on CS are: institutional factors such
as real wealth, the difference between expected and real
rates of return and foreign and domestic investments.
According to lim, institutional factors that have created
CS in less developed countries are: level of international
transactions, non availability of domestic investment and
transactional costs of CS [9].

Mongardini and Muller (1999) have examined
dollarization and CS. They believed that CS degree is a
function of the difference between foreign and domestic
interest rates, exchange rate and delayed variable of CS
degree [14].

Edwards and Magandoz (2001) have investigated
dollarization affect on mflation and economic growth with
a macro approach. Their basic question was: weather
dollarization leads to a decreased inflation and rapid
growth? They have come to these conclusions:

a) Inflation in a dollarized country is less than in a non-
dollarised country; b) Dollarized countries have a slower
growth in comparison with non-dollarised countries [15].

Research Metod: Data which has been used in this paper
1s related to the peried 1959-2007. Sources of data are the
Central Bank of Tslamic Republic of Tran and Management
and Planning Organization. The used exchange rate 1s the
rate of parallel market. GDP and Import are on the basis of
base year prices (1982) and by Rials.

The Research Hypotheses Are:

+ In Iran's economy, the trend of C3S degree has been
lncreasing;

o In Tran, CS degree has a positive relation with
domestic inflation rate;

o In Tran, CS degree has a positive relation with
exchange rate in parallel market (foreign money by
domestic money),

»  InIran, CS degree has a positive relation with GDP.

Models’ Estimation: On the basis of existing theories, to
test the above hypotheses, following models have been
estimated:

Estimation of the First Model: Regarding research
hypotheses, we estimate a model via OLS method
includes variables of: exchange rate mn parallel market,
GDP, domestic inflation rate and trend variable as well as
dummy variables for petrol shock i 1973(D2) and
constitutional failure in 1978 and 1979 (D3).

C3=0.84+H1.50E-05)pex -(4.03E-06)gdp+ 0.002 repii + 0.004T+ 0.08D2+0.04D3

t (7.95) (5.824)
R, =0.97

(-1.839)
n=48

DW=134

(2.413) (4262) (5.04) (2.495)

F=183.63 (1959-2007) n

Estimation of the Second Model: In this model, variable of import (that shows the amount of international transactions
as well as demand of foreign money with transactional motivation) and dummy variables for Islamic Revolution in 1978
(D1) and petrol shock in 1973 (D2) are exist. Estimation of this model via OLS method for the period 1959-2007 has shown
these conclusions:

CS=0.099 +(3.51E-05) im~(3.59E-06) gdp+ 0.017 repii H2.90E-05)pex+0.064D1+0.048D2
t (11.640) (2.78) (-1.56) (2.95) (4.69) (6.698) (3.004)

R, =0.97 n=48 DW=1.34 F-183.63 1959-2007) (2)

Estimation of the Third Model: In the third model, in addition to unport variable, trend variable as well as the difference
between foreign and domestic interest rates variable (which shows cost of keeping foreign money in comparison with
cost of keeping domestic money are exist. Estimation of this model via OLS method for the period 1959-2007 reveals these
conclusions:

CS8=0.01H5.71E-05nm-(1.35E-05)gdp+0.001 9 repiiH{4.33E-05) pex +0.0048T -0.0027( 1if 1dH0.0427 D2 +0.057 D3

t (1272  (44) (-4.66) (3.41) (5.88) (5.96) (-3.38) (4.4 (5.29)

R, =0.98 =48 D.W=1.87 F=194.38  (1959-2007) ()
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In this model, coefficients have a higher degree of

significance and the amount of §_ is higher than previous
models, so the third model 1s accepted.
Examination of Estimation  Validity: The
accomplished tests expresses that all of explanatory
variables are not stationary and most of them are I (2),
but disturbance terms of all regressions are stationary
or 1(0). Therefore, none of regressions are not Spurious
and it is possible to estimate regression coefficients by
OLS method.

In all estimated models we have used time series data,
therefore we should do the autocerrelation test. Durbin-
Watson test confirms non-autocorrelation between
explanatory variables in all models. So, there 1s no worry
about autocorrelation of explanatory variables.

All models have a relatively high coefficient of
determination. ITn model (1) and (2) =0.97 and in model (3)
R,~0.98 Regarding a relatively high R, n these models,
explanatory variables show changes of CS degree m Iran
with a high limitation.

In all models, the amount of F test is very high and its
comparison with critical values shows that regressions are
significant. t test shows that coefficient of all explanatory
variables are significant at 95 percent level and GDP
coefficient is significant at 90 percent level.

Coefficients Interpretation: The model's mtercept
is positive; it means if all explanatory variables be zero,
still a degree of CS exists. In other words, in Tran's
economy, regardless of exchange rate, foreign and
deomestic interest rates, domestic inflation rate, amount of
import and some other factors, still there is a minimum
foreign money 1n its residents' portfolio.

Coefficient of domestic inflation rate 1s positive. This
coefficient shows that C3 degree has a positive relation
with domestic inflation rate; it means, ceteris paribus, if
domestic inflation rate increases, CS degree of foreign
money to domestic one will mncrease on the average;
because demand of foreign money has a direct relation
with domestic inflation rate.

In all models, exchange rate coefficient in parallel
market 13 positive. This coefficient shows that CS degree
has a positive relation with exchange rate in parallel
marlet; it means, ceteris paribus, if exchange rate in
parallel marleet increases, CS degree of foreign money to
domestic one will increase on the average; since motive to
keep domestic money decreases and motive to keep
foreign money increases.

In all models, real GDP coefficient is negative. This
coefficient shows that CS degree has a negative relation
with real GDP.
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shows a better economic
situation; so domestic money demand will increase and

An increase in GDP

foreign money demand will decrease. Consequently, C3
degree of foreign money to domestic one will decrease.
Increase in GDP, will lead to an increase in demand of
foreign as well as domestic money, but the increase in
foreign money demand 1s less than that for domestic
money.

Import coefficient is positive. This coefficient shows
that CS degree has a positive relation with import; it
means, ceteris paribus, if import mcreases, the ratio of
foreign money to domestic money will increase on the
average. It supports by theoretical bases because when
import increases, demand of foreign money will increase.

The difference between foreign and domestic interest
rates variable has a negative coefficient. This coefficient
shows that CS degree has a negative relation with variable
of difference between foreign and domestic interest rates;
it means 1if foreign interest rate mcreases, C3 degree of
foreign to domestic money will decrease and if domestic
interest rate increases, CS degree of foreign to domestic
money will increase.

In all models, coefficient of the second dummy
variable, Islamic Revolution, 13 positive. This coefficient
shows that on the average, CS degree has increased after
Islamic revolution in comparison with the years before
revolution.

The coefficient of constitutional failure 1s positive.
This coefficient shows that CS degree in years 1978 and
1979 (when Tran's economy has experienced a
constitutional failure) has mcreased more than other
years.

Research Hypotheses Testing: Coefficient of the trend
variable shows that CS degree of foreign to domestic
money has been mcreased during time. Therefore, the first
hypothesis, namely, in Tran's economy, the trend of CS
degree has been increasing, is confirmed.

Coefficient of repii shows that CS degree of foreign
to domestic money has a positive relation with domestic
inflation rate. Therefore, the second hypothesis, namely,
in Tran, CS degree has a positive relation with domestic
inflation rate (consumer price index) 1s confirmed.

Coefficient of pex shows that CS degree of foreign to
domestic money has a positive relation with exchange rate
in parallel market. Therefore, our third hypothesis, namely,
in Iran, CS degree has a negative relation with exchange
rate i parallel market, 1s rejected.

Coefficient of GDP shows that CS degree of foreign
to domestic money has a negative relation with real GDP.
Therefore, the fourth hypothesis, namely, n Iran, C3S
degree has a positive relation with GDP is rejected.
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Effective Factors on CS: CS affects on macroeconomic
variables and is affected by some macroeconomic
variables. Effective factors on CS which have been
mentioned in literature are:

Limitation of capital markets and exchange controls
which lead to transfer of financial assets from
domestic to foreign money;

as much as institutional factors such as real wealth
and potentialities are high, CS of foreign to national
money will be taken seriously;

as much as expectation of a decrease in official value
of national money increases, desire of keeping
foreign money will increase; because expected rate of
weakness in national money acts as opportumity cost
of foreign money substitution to domestic money;
Expectation of decrease in value of national money
that relates to expected relative return and risk of
keeping both currencies (foreign and domestic),
difference between expected real rate of return of
foreign and domestic investments;

awareness of political risk;

Level of international transactions,

Limitation of access to domestic investment; and
transactional costs of money changes

Factors influencing on CS degree in Iran and have
been tested by this research are as follows:

difference between foreign and domestic interest
rates;

domestic inflation rate;

exchange rate in parallel market;

import; and

several changes after Islamic Revolution.

Finding and Conclusion: CS degree is a ratio of domestic
money to sum of foreign and domestic money. In any
country, C3 degree 1s a function of domestic variables
such as interest rate, inflation rate, GDP and also a
function of foreign variables such as interest rate,
inflation rate, exchange rate in parallel market and some
shocks like revolution and petrol shock.

On the basis of estimated models, CS degree 1s
related to some of the above variables and sign of
variables' coefficients are correct theoretically. From four
hypotheses of this research, three have been confirmed
and one hypothesis has been rejected. Confirmed
hypotheses are:
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in Tran's economy, the trend of CS degree has been
lncreasing;

in Tran, CS degree has a positive relation with
domestic inflation rate;

in Iran, CS degree has a negative relation with
exchange rate 1 parallel market (foreign money on
the basis of domestic money).

And a Rejected Hypothesis Is:

» inlran, CS degree has a positive relation with GDP.
Our scientific conclusion in this paper is that in small
open economies (like Iran), due to structural and
institutional factors and regardless of variables such as
foreign and domestic interest rates and foreign and
domestic inflation rates, an amount of foreign money
exists. Therefore, existence of a degree of CS 13 natural.
Variables such as domestic inflation rate, exchange rate in
parallel market and import will increase CS degree.
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