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ABSTRACT

CURRENCY SUBSTITUTION IN HIGH INFLATION COUNTRIES:

AN EMPIRICAL ANALYSIS

Yilmaz, Cigdem Giiney
M.A., Department of Economics

Supervisor: Faruk Selguk

September 2001

This study explores the importance of currency substitution phenomena,
encountered mostly in high inflation countries rather than other countries. First, it
investigates the causes and consequences of currency substitution. It then employs a
measure of the currency substitution to estimate the elasticity of substitution between two
currencies; national and foreign currencies in a money-in-the-utility framework. The
utility function of representative agents includes consumption and money services
separately and is linear in consumption. Money services are produced by combining

domestic and foreign real balances in Constant Elasticity of Substitution production

il



function. The presence of money services in the utility function is to indicate the

transaction costs reducing properties of the two currencies.

Ten high inflation countries are analyzed for the empirical measurements. Assumed as
small, open economies each of these countries is compared to the rest of the world
represented by the United States. The shares of domestic and foreign real balances, the
discount factors, the shares of money services in the utility functions and the elasticities
of substitution are directly estimated by Hansen’s Generalized Method of Moments
procedure. The fact that inflation reduces the credibility of domestic currency leads to
high elasticity of substitution between two currencies in the market of high inflation
countries. In other words, the public is vulnerable to the changes in the relative prices
while deciding their money allocations and currency substitution is of first-order

importance in these countries.

Keywords: Elasticity of Substitution, Generalized Method of Moments, High Inflation

Countries
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OZET

YUKSEK ENFLASYON ULKELERINDE PARA IKAMESI:

AMPIRIK BIR ANALIZ

Yilmaz, Cigdem Giiney
Yiiksek Lisans, Iktisat Boliimii

Tez yoneticisi: Faruk Selguk

Eyliil 2001

Bu ¢alisma, 6zellikle yiiksek enflasyon iilkelerinde gelismis iilkelere oranla daha
cok goriilen Para Tkamesi olaymnin énemini arastirmaktadir. Oncelikle, para ikamesenin
sebebleri ve sonuglari inceler. Daha sonra fayda-iginde-para sistemi ¢ergevesinde iki tiir
paranin; ulusal ve yabanci paranin arasindaki ikame esnekligini tahmin etmeye yonelik
para ikamesi Ol¢limii yapar. Temsilci ajanin fayda fonksiyonunda tiiketim ve para
hizmetleri ayriktir ve tiiketim denkleme dogrusal olarak girer. Para hizmetleri, Sabit
Ikame Esneklikligi iiretim fonksiyonunda yerli ve yabanci reel dengelerin birlesmesiyle
olusturulmustur. Para hizmetlerinin direkt olarak fayda fonksiyonunda yer almasi her iki

para biriminin ticari islemler bedelini diisiirme 6zelligini gostermek i¢indir.



Empirik ol¢timler i¢in on yliksek enflasyon iilkesi incelenmistir. Bu iilkelerin herbiri
kiigiik ve agik ekonomiler olarak, kendileri disinda kalan diinyay1 temsil eden Amerika
Birlesik Devletleri ile karsilastirilmistir. Yabanci ve yerli reel dengelerin paylari, iskonto
faktorleri, para hizmetlerinin fayda fonksiyonundaki paylari ile ikame esneklikleri direkt
olarak Hansen’in Genellestirilmis Momentler Metodu prosediirii ile tahmin edilmistir.
Enflasyonun ulusal paraya olan giiveni azaltmasi yiiksek enflasyon iilkelerinde
piyasadaki para birimleri arasinda yiiksek ikame esneklikligine neden olmaktadir. Diger
bir deyisle , halk para dagilimlarini belirlerken relatif fiyatlarda olusan degisimlere karsi

duyarlidir ve bu iilkelerde para ikamesi esneklikligi birinci derece 6nemlidir.

Anahtar Kelimeler: Para Ikamesi, Hansen’in Genellestirilmis Momentler Metodu,

Yiiksek Enflasyon Ulkeleri

vi



ACKNOWLEDGMENTS

I am deeply grateful to my supervisor, Assistant Professor Faruk Sel¢uk, whose
knowledge and efforts throughout my studies have been a major source of support. I feel
very lucky to have had the privilege to work with such a supportive supervisor. I am also
indebted to Assistant Professor Nedim Alemdar and Assistant Professor Levent Akdeniz

for accepting to review this material and for their valuable suggestions.

I would like to thank also to Suzy Uslanmaz and Micheal Shields for their insightful

comments and suggestions, from which I benefited a great deal.

My thanks also go to a number of friends: Pelin Pasin, Ozgii Serttas, Bedriye Cubuk,
Burak Varli, Secer Keskin, Eray Yiicel, Gonca Tokdemir, Hiiseyin Yapici and Nilda

Siitay who provided help whenever it was needed.

Last, but certainly not least, I wish to express my sincere thanks to my parents. Their
support, patience and sense of humour made these challenging years much easier. Also,
thank God for having the best brother: Murat Kuzey Yilmaz. My thesis is stronger

because of his comments, suggestions and inspiration.

vil



TABLE OF CONTENTS

ABSTRACT ..ottt ettt 111
OZET .ot anaenans v
ACKNOWLEDGEMENTS ...ttt vii
TABLE OF CONTENTS ... .ottt viii
CHAPTER 1: INTRODUCTION ......ooiiiiiiniiiienienieeieieieetestesieee e 1
CHAPTER 2: DEFINITION OF CURRENCY SUBSTITUTION...................... 5

CHAPTER 3: CURRENCY SUBSTITUTION IN HIGH INFLATION

COUNTRIES ..o 10

3.1. Choosing the Nominal ANChOr .......cccccvvviiiiiiiniiiieeeeeeeeeee e, 12

3.2. Inflation Tax Base .....cc.ccocceeiiiiiiiiiiiiiiceeee e 14

3.3. Should Currency Substitution Be Encouraged or Discouraged? ..... 16
3.3.1. Full Dollarization ........c..ccccceveeeierinienienenicieneeeciceie e 17

3.3.2. Situation Where There is No Use of Foreign Currency ....... 20

3.4, TIreVerSIDIIILY .oveeeeiieiiiecieccee e e 22
CHAPTER 4: MEASURING CURRENCY SUBSTITUTION ........ccccueneee. 26
4.1 MOAELS i 26

4.2. The MOdel ...coooiiiiiiiiiiiieeee e 31

4.3. Estimation Procedure and Tests .......c.ccocvveeveniniieiinieniienineneenn 34
CHAPTER 5: DATA ottt e 37
CHAPTER 6: RESULTS ...ttt 40

viii



CHAPTER 7: CONCLUSION ....cociiiiiiiiiiiiiincceeeeeeeeeceee e 45

SELECT BIBLIOGRAPHY ..ottt 46
APPENDICES ..o 49
ATABLES ... e 49
B. FIGURES . e 51
CoDATA et e 59

X



CHAPTER 1

INTRODUCTION

National currencies can be viewed as tradable goods since they can be
easily carried and exchanged. If one unit of currency encounters a problem such as
losing its credibility to function as a store of value, unit of account or medium of
exchange, the solution can be the substitution with a currency unit that does not
have these respective problems. In general, the U.S. dollar is favorited to replace
the problematic currency in high inflation countries (Giovannini and Turtelboom,
1994; Agénor and Khan, 1996). The phenomenon of currency substitution is
sometimes referred to as dollarization because of the frequent use of the U.S.
dollar, although some other hard currencies such as the Euro and German Mark are

also used by residents of high inflation countries.

In fact, it is hard to uniquely define currency substitution since currency
substitution has been defined in different ways in the literature. Section 2
investigates the source of this controversy and the common features of the
definitions. By examining the explanations of Giovannini and Turtelboom (1994),

this section identifies a definition that will be used in the entire study.



Currency substitution is widespread in high inflation, developing and transition
countries, although there are developed countries with zero or low inflation which
have experienced currency substitution. Section 3 discusses the currency
substitution phenomenon in high inflation countries. The section contains some
examples of high inflation countries experiencing currency substitution. These
countries have some common features; for example, their policymakers try to find
solutions to the problems of choosing a nominal anchor in the stabilization

programs because of the effect of currency substitution.

Currency substitution is also assumed to be an obstacle for seigniorage revenue by
policymakers. Since currency substitution reduces the tax base as the Laffer Curve
suggests, policymakers’ attempts to increase inflation in order to benefit more from
inflation tax will be fruitless. The Laffer Tax Curve explains the relationship
between seigniorage and the inflation rate, which is not linear. This non-linearity
shows that there is a certain value of inflation rate, which maximizes the
seigniorage revenue. An inflation rate value below or above this value reduces the

seigniorage.

One may think that currency substitution should be removed from the economy. In
other words, to reverse the process, foreign currency should be removed. However,
it is not an easy process and sometimes it would not be democratic because foreign
currency use must be banned, notwithstanding the existence of some foreign
currency in the country which is a result of trade liberalization and economic

globalization. To remove the currency substitution, de-dollarization, may have
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higher costs than dollarization does. Section 3.3 discusses this debate and provides
examples of two extreme cases: full dollarization, the situation in which a whole
economy is shifted to adopt a strong currency and the situation of no use of foreign
currency. There are a few recent examples of the former situation, of which results
are not yet available, whereas several attempts of the latter are more fully

documented.

One of the reasons for failing to de-dollarize the economy is that the public may
not find the reversal credible. Also, there are transition costs of switching from one
currency to another. Moreover, there may exist illegal trade, which supplies dollars
into the market. These all can be summed up into one concept, hysteresis. Section

3.4 discusses the reasons and the consequences of irreversibility or hysteresis.

The literature contains many examples of theoretical work on currency substitution
while empirical research on this subject is relatively small. This study measures
currency substitution as the ratio of foreign currency deposits to the total money

supply in the economy as many other empirical searches do.

Section 4.1 gives insights about the model that is used in this work. This study
measures the economic and empirical significance of currency substitution between
high inflation countries and the United States. The study updates Selguk’s (1997)
paper for Turkey and replicates the result for nine other developing and transition

countries: Albania, the Czech Republic, Hungary, Israel, Jordan, Korea, Mexico,

3



Poland, and the Slovak Republic. Each individual country is represented as a small,
open economy in a money-in-the-utility function model. This dynamic, equilibrium
model of monetary economy uses both currencies, the national currency and the
U.S. dollar, in order to indicate the usefulness of currencies in reducing transaction
costs. Hansen’s (1982) Generalized Method of Moments procedure is used to
estimate the elasticity of substitution, the shares of individual currencies in
producing money services, the subjective discount factors and the share of money
services in the utility function. The estimates are also found to be precise and

directly related to average inflation rates.

Overidentifying restrictions are rejected by J-statistics. Although all the results are
significant, the results of Albania, Israel, Jordan, Korea, the Slovak Republic and
Turkey are economically meaningful. Overall, the results suggest that foreign
currency deposits are strong substitutes for domestic currencies. Hence, the fact
that, currency substitution is a first-order importance in high inflation countries, is

in line with Selguk’s (1997) findings.

The rest of the study is organized as follows: Section 4.2 presents the model used,
estimation procedure and tests. Section 5 describes the data and Section 6 analyzes
the results in detail and discusses the economical implications. Section 7

summarizes the thesis’ main conclusions.



CHAPTER 2

DEFINITION OF CURRENCY SUBSTITUTION

National currencies can be viewed as tradable goods since they can be
easily carried and exchanged. Therefore, if one unit of currency encounters a
problem such as losing its credibility to function as a store of value, unit of account
or medium of exchange, the solution can be the substitution of a currency unit that
does not have these respective problems. In general the U.S. dollar is favored to
replace the problematic currency in high inflation countries (Giovannini and

Turtelboom, 1994; Agénor and Khan, 1996).

Currency substitution has been defined in many different ways, which causes
confusion. Moreover, the many definitions of currency substitution have affected
pre-study research and the study itself. The interpretations also differ according to
the definitions as seen in the literature. For example, currency substitution is
sometimes attributed only to the domestic currency's loss of store-of-value
function. Sibert and Liu (1993) define currency substitution as the use of multiple
currencies within a single country as a store of value. Currency substitution is
sometimes defined as the ability of residents to substitute domestic for foreign
primary securities. Yet, all of the authors share the common understanding that the

presence of foreign money affects domestic money demand. In this study, currency
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substitution is defined as the case in which foreign currency takes over the role of

domestic currency in terms of at least one of the three functions mentioned above.

The controversy has arisen from the definition of substitution. Giovannini and
Turtelboom (1994) focus on the ambiguity in the use of the term "substitution”, the
noun form of the verb "substitute". The official meaning of substitute (Giovannini
and Turtelboom (1994) refer to dictionaries) is "to replace and/or exchange";
however, currency substitution sometimes refers to substitutability. According to
Giovannini and Turtelboom (1994), the literature has two separate concepts:
substitutability and substitution. In the study of currency substitution, the causes of
the phenomenon are explored, whereas in the study of currency substitutability, the

effects are explored.

When we consider currency substitutability, three traditional functions of domestic
currency are affected as a result of the phenomenon. As the ability to be stored and
later exchanged and as the retaining of purchasing power of domestic currency get
weaker with inflation, store-of-value function of domestic money is replaced by a
stronger currency. Hence, store-of-value is the most vulnerable function of money.
After this function is replaced, the prices of goods and services begin to be
measured in terms of a foreign currency, meaning the unit-of-account function is
substituted. Finally, the foreign currency becomes a commodity that facilitates

trade, exchange or transaction as a medium-of-exchange.



When the origins of this phenomenon, currency substitution, are considered it is
accepted among economists that currency substitution is a result of high inflation,
but not vice-versa. High inflation is largely a consequence of fiscal imbalances. It
first results in dollarization that is followed by currency substitution as suggested

by Calvo and Végh (1992).

Also, differences in returns between alternative monies and domestic currency
determine the allocation of a nation's money balances between domestic currency
and U.S. dollars or some other foreign currency (Melvin and Peiers, 1996). Agénor
and Khan (1996) show that the interest rate differential and the expected rate of the
depreciation of the exchange rate are important factors that affect the degree of
substitution. They show that the domestic currency to foreign currency ratio is
inversely related to the ratio of their opportunity costs. They also claim that
expected future depreciation of the domestic currency in a parallel market would
cause residents to shift from domestic currency to foreign currency and vice-versa.
Sahay and Végh (1995) observe that only currency use is affected by nominal
terms, i.e. inflation rate. However, the public allocate their asset portfolio inclusive
of foreign currency denominated assets according to the real return differential’

between foreign currency and domestic currency denominated assets.

! Sahay and Végh (1995) define real return differential between foreign currency and domestic

. oK * . * . .
currency denominated assets as (l - )— (l - 7[), where 77, 7 are domestic and foreign

inflation rates; 7, I are domestic and foreign nominal interest rates, respectively.



However, according to Uribe (1997) domestic currency does not need to dominate
the foreign currency in a rate of return in order to induce the public to cease from
using foreign currency. He claims that dollarization can be reversed even though
domestic rates of inflation exceed the inflation rate associated with the foreign
currency, in the presence of network effects of his model. These network effects
accumulate experience on using foreign currency and financial innovations®. If
domestic inflation rates can be set below the bottom level of a moderate inflation
rate’ until foreign currency stocks fall, the economy will converge into a permanent
de-dollarization stage whether domestic inflation rate exceeds the foreign inflation

rate or not.

Institutional factors also affect dollarization. The volume of international
transactions, underdeveloped domestic capital market and transaction costs due to
exchange of currencies can be classified as factors affecting currency substitution

resulting from institutional structures (Ramirez-Rojez, 1985).

The situation of currency substitution in Latin American countries has usually been
referred to as dollarization (Melvin and Peiers, 1996), since the U.S. dollar is
preferred by residents instead of the domestic currency as a unit-of-account, store
of value or medium of exchange. The definitions of dollarization in Giovannini and

Turtelboom (1994: 3) are official replacement of domestic currency with reserve

* When domestic and foreign currency are both circulating in the economy.

3 Uribe (1997) described the limits of various inflation types.



currency (usually the dollar), or a demand shift from domestic currency to foreign
currency. Also, Calvo and Végh (1992) distinguish currency substitution from
dollarization in that dollarization means a foreign currency's replacement of unit of
account and store-of-value function of domestic money, whereas in currency
substitution foreign currency also replaces the medium of exchange function of
domestic money in addition to the dollarization functions. Therefore, "currency
substitution is normally the late stage of the dollarization process" (Calvo and
Végh, 1992). In contrast to Calvo and Végh (1992), Sahay and Végh (1995)
attribute dollarization to exchange use and store-of-value function but currency
substitution they limit to only exchange use. Hence, they claim that dollarization is

a broader concept than currency substitution.

Silva et al. (2000) indicate that dollarization is a component of the exchange rate
based on stabilization programs in Latin America, Asia and the Middle East. Under
some of these programs, the amount of liquidity and domestic credits of the market
have been conditioned to the foreign exchange reserves. Consequently, the

independent authority in these countries has vanished.



CHAPTER 3

CURRENCY SUBSTITUTION IN HIGH INFLATION COUNTRIES

Although there are developed countries with zero or low inflation which
experience currency substitution, currency substitution is pervasive in high
inflation countries. That high inflation weakens the ability of domestic money to
perform its major functions is the main reason for currency substitution (Calvo and
Végh, 1993). Other reasons for currency substitution are also related to high
inflation. The following are some examples of high inflation countries and their

policies to offset currency substitution.

Israel experienced a very accelerating inflation rate (seven times fold) between
1978 and 1984. At the same time, the number of dollar denominated deposits,
called Patam, increased four times. After this phenomenon, in order to decrease the
rate of dollarization ratio (Patam to M2 money supply ratio), the minimum holding
periods on Patam accounts were extended and more attractive domestic currency

investment alternatives were introduced (Melvin and Peiers, 1996).

Although having been a strong economy, Lebanon lost its prosperous in economy

after 15 years of war. During the war, the government created money to meet the
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fiscal deficits. Consequently, inflation increased, resulting in a depreciation of the

domestic currency, therefore demand for foreign money increased (Mueller, 1994).

Mueller (1994) also presents examples of the de-dollarization process in Bolivia,
Peru and Mexico in which the authorities forced the public to freeze their foreign
currency deposits. Also, in Argentina, Peru and Bolivia there were varying
hyperinflation rates. Although stabilization programs were successful, the degree of
dollarization remained the same or increased. However, in Poland and Eastern
European countries significant de-dollarization was experienced (Mueller, 1994).
In the early 1980's, Poland initiated financial liberalization. The liberalization
process included relaxation of restrictions on foreign currency and an exchange rate
stabilization program in the 90's. As a result, inflation decreased with a fall in the
dollarization ratio. In 1989, Estonia, in 1992, Latvia and Lithuania started reform
programs. All three countries introduced a new currency. The common point in
Poland and the Baltic Republics is that the dollarization took place very rapidly and

at high levels; however, it was easily overcome (Sahay and Végh, 1995).

Nevertheless, in some countries, such as Brazil, there is no evidence of currency
substitution, in spite of high inflation, because, in Brazil, a widespread indexation
system has been prevalent since the financial crisis in 1964. According to Faria
(2000), in the presence of indexed money (highly liquid bonds paying positive real
interest rates, in which the debts are regulated according to an index every year),
currency substitution is not recurrent. Brazil has experienced currency substitution,

in fact, domestic money was substituted with indexed money as a store of value
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during 80's and at the beginning of the 90's. However, Brazil has not faced
dollarization. This indexed money, concludes Faria (2000), motivates people to

keep domestic money in high inflation countries.

3.1. CHOOSING THE NOMINAL ANCHOR

Calvo and Végh (1993) suggest the presence of foreign money implies that the
domestic money supply has a component which cannot be controlled.
Understanding how currency substitution affects the choice of the nominal anchor
is important for combating inflation. Currency substitution is a result of high
inflation. To return to the domestic currency, stabilization of inflation is an
important condition. Inflation stabilization programs in open economies are
implemented in two ways: an exchange rate based stabilization program (ERB) and
a money based stabilization program (MB)*. Uribe (1999) investigates a third
stabilization program: money based stabilization with initial reliquefaction (MBR).
These three programs are usually chosen according to their effects on the monetary
base. Exchange rate based programs induce initial expansion, whereas money
based programs are initially contractionary (known as recession later and recession-
now respectively). The money based stabilization with initial reliquefaction
program combines money based and exchange rate based program and includes

initially freezing the exchange rate in addition to a money based program.

* See Calvo and Végh (1993).
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If there is a substantial amount of foreign currency on the market, a fixed exchange
rate is appropriate because under a floating exchange rate, monetary authority
cannot control the money supply. Under the exchange rate based stabilization
programs a nominal exhange rate is fixed and money supply is allowed to be
endogenous. The higher the degree of substitution, the better the use of a fixed
exchange rate is. The problem with the fixed exchange rate, however, is that if
there is no credibility, the boom-recession cycle cannot be avoided, which means
there will be no nominal recession as the program suggested previously (Calvo and
Végh, 1993). Under money based stabilization programs, the money supply is fixed
and the exchange rate is not controlled. If there is an imperfect currency
substitution, a floating exchange rate is used, since a given domestic money supply
determines a unique price level. As expected inflation is reduced, the domestic
interest rate decreases and the public switch from foreign to domestic currency
leading to an appreciation of the domestic currency. However, the real money
supply is not sufficient to avoid recession (Calvo and Végh, 1993). Uribe (1999)
supports the idea as follows:
Particularly in high inflation economies as elasticity of currency
substitution increases, the welfare cost of a permanent money based
program increases, due to the fact that, an increase in the degree of
currency substitution exacerbates the liquidity crunch associated with a
given decline in the nominal interest rate.
Two other authors analyzing how dollarization affects the choice of the most
appropriate exchange rate policy, in particular choosing between fixed and flexible

exchange rate policies, are Berg and Borensztein (2000). According to them, after
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devaluation, foreign currency assets in terms of domestic currency and the total
money supply increase. As a result, the elasticity of substitution between domestic
and foreign currency gets higher, meaning that currency substitution increases
exchange rate volatility. Although this situation advocates a fixed exchange rate
under currency substitution, Berg and Borensztein (2000) argue that it not
necessarily needs to be the case. They claim that if the shock results from a money
market factor, i.e. nominal shock, a fixed exchange rate is suitable. Besides, if the
exchange rate was flexible, the substitutability between foreign and domestic
currency would lead to an unexpected shift that would amplify the degree of
monetary shocks. Therefore, a flexible exchange rate is recommended. However,
they claim, if the shock is real, a floating exchange rate policy is appropriate
because the floating exchange rate reduces volatility arising from real shocks (Berg

and Borensztein, 2000).

Recent crises in the world, particularly after the Asian crisis, resulted in favoring
floating exchange rates in emerging markets because many countries had

previously applied fixed exchange rates to their monetary policies (Calvo, 1999a).

3.2. INFLATION TAX BASE

Currency substitution affects monetary policy in that residents may
anticipate (or expect) future inflation and may reduce their domestic money

balances. This results in changes in the bank reserves. Later, both a balance of
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payment deficit will occur and the exchange rate will depreciate so that revenue
from money creation (seigniorage) will fall. Thus, the inflation tax base is reduced

(Ramirez-Rojas, 1985).

According to Easterly et al. (1995), seigniorage is defined as the inflation tax and
the growth in real balances. They also mention that governments always tend to
create more money than usual in order to finance their budget deficits, although the
seigniorage and inflation rate are not directly related. According to type of money
function, seigniorage may follow a Laffer curve in which seigniorage first rises
then falls with an increase in inflation. This situation suggests that a certain value

of inflation maximizes the seigniorage revenue.

Uribe (1997) argues that "financial adaptation causes Inflation Tax Laffer Curve to
shift down and flatten". In particular, money velocity is more sensitive and larger in
response to inflation changes (changes in the expected inflation) in dollarized
economies than in non-dollarized economies. When the degree of currency
substitution with foreign currency rises, velocity increases which leads to a

decrease in the real balances; thus the inflation tax decreases.

Inflation tax differs from conventional tax in that it is costless, non-problematic,
and affects low-income people in a less political way. Existence of the foreign
currency decreases the effects of the inflation tax on the public. The higher the
possibility of switching from domestic to foreign currency, the higher the inflation

rates are to finance a budget deficit. Therefore, an increase in the inflation rate
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decreases the demand for the domestic currency. As a consequence, the less the
domestic money demand, the more the inflation tax, which means that there occurs

a spiral effect due to currency substitution (Calvo and Végh, 1993).

3.3. SHOULD CURRENCY SUBSTITUTION BE ENCOURAGED OR
DISCOURAGED?

Opponents of currency substitution insist on a decrease in high inflation rate
under any circumstances, while advocates of currency substitution claim that the
cost of reducing inflation can be so high that it should be sustained. Therefore,
whether to discourage or to encourage currency substitution has become one of the
main policy questions among economists. Although the main concern is the
optimality of the degree of currency substitution, there are two extreme views, such
as full dollarization and no use of foreign currency under any circumstances as

mentioned above.

Calvo (1999a) argues that one should primarily define the characteristics of
emerging markets (EM) to avoid ambiguity in a debate about currency substitution.
Emerging markets have characteristics that distinguish them from developed
countries. First, there is currency substitution in almost all of them. In a country
where the dollar is free to circulate, de-dollarization means not only preventing the

economy from adapting to the dollar, but also changing its whole financial
16



structure. And in emerging markets, foreign currency, e.g. the U.S. dollar, German
Mark, already exist in large amounts’. Secondly, emerging markets are more
vulnerable to external shocks than developed countries, as many studies on this
explain. Calvo (1999a) gives examples of these studies to explain how Latin
American economies have been exposed to the behaviour of the U.S. dollar in the
world market, in other words, to U.S. monetary policy. Also, "contagion® " factors

due to trade and debt markets affect the emerging markets more’.

3.3.1. FULL DOLLARIZATION

After failed attempts to stabilize the economy, some countries chose to shift
their whole economy to adopt a strong currency. This situation is usually called
full-dollarization in the literature, since the U.S. dollar is accepted as the strongest

currency in the world and therefore is the one most preferred to be adopted.

Because of the foreign country's low inflation, adopting the dollar should provide
the financial system with more discipline. Although the government's inflationary

tax base shrinks, this results in a government which "puts its house in order" (Calvo

> This is partial dollarization, i.e. the definition of currency substitution for Calvo and Végh (1992).
Full dollarization is a further step in which all the economy is adapted to foreign currency. By full
dollarization emerging markets are exposed to the monetary policy of the country whose currency
they adopt (Calvo, 1999a).

® For further discussion refer to section 3.4.

7 Argentina was severely hit by the 1994 Mexico BOP crisis, which is referred as the "Tequila
effect".
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and Végh, 1992). Moreover, as commitment to dollarization increases the higher
degree of commitment increases the cost of reneging. In summary, dollarization
reverses capital flight, expands international reserves of the central bank and

diversifies financial resources (Sahay and Végh, 1995).

On the other hand, full dollarization has negative impacts, as reneging costs could
be high if there was an external shock in the international finance system. In
addition, the domestic system may not quickly reach equilibrium with the world in
terms of prices, interest rates, etc. (Calvo and Végh, 1992). Moreover, if the fully
dollarized country is exposed to a shock which causes depreciation in the real
exchange rate, this would result in lower price levels or in higher unemployment
due to sticky prices. According to general critics of full dollarization, the problem
can only be solved if the government has its own policy and devalues in nominal
terms. Calvo (1999a) replies to this critique by bringing attention to the fact that the
emerging market devaluations (nominal) have all been contradictionary -
independent of the degree devaluation - accompanied by high interest rates.
Furthermore, exports after devaluations remained the same or even fell. Firms in
emerging markets usually have liabilities in dollars and, therefore, experience
bankruptcies after devaluations are provoked. He suggests that instead of
devaluation, "uniform tariff/subsidy policy should be temporary and be phased out
in the course of few quarters" because this policy does not affect the real
(international) value of assets and liabilities. Also, this policy may result in a

surplus in the trade-balance (Calvo, 1999a).
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A third critique is the absence of "Lender of Last Resort", although some
proponents of full dollarization argue it is better to be disciplined (Calvo and Végh,
1992). That is, if a country fully dollarizes, it loses its ability to provide liquidity to
the banking system for provision of extra credit in case of bank runs. However, the
Treasury and Central Bank can create stabilization funds, e.g. privatization, and
extra credit lines that are cheaper under dollarization, since no inflation or

devaluation risk exists (Calvo, 1999a).

The last negative impact is that the government loses one of its fundamental
revenues by giving up inflation tax since it cannot create money. Also, it will lose
other kinds of seigniorage such as returns from foreign assets. Moreover, foreign
countries will benefit from this seigniorage indirectly. Schmitt-Grohé and Uribe
(1999) give an example of a government which has foreign reserves as U.S. T-bills
to explain how the seigniorage is ceded to the foreign country whose currency is
adopted. When a government dollarizes, it will sell its reserves (T-Bills) to meet
the entire domestic money demand®. Thus, the government cedes interest income
on the amount of foreign reserves. This income is redirected to the U.S. Central
Bank as seigniorage revenue. Schmitt-Grohé and Uribe (1999) claim that the
former studies have underestimated the amount of redirected seigniorage revenue.
They notice that the monetary base does not remain constant because there will be
a rise in inflation and domestic real growth rate will increase the domestic demand

for the monetary assets and thus the monetary base. As a result, the amount of

¥ In the example the monetary base is assumed to be competeley in T-Bills.
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seigniorage should be assessed more broadly when full dollarization is
implemented. Besides, some governments may try to negotiate on the seigniorage
before implementing their plan °. For example, Argentina introduced a full
dollarization plan under the condition that it should share the seigniorage revenue
with the U.S. government, in order to better help assessments of assets and

investments and to reduce country risk in financial instruments'’,

3.3.2. SITUATIONS WHERE THERE IS NO USE OF FOREIGN CURRENCY

Generally, currency substitution is undesirable because monetary
authorities lose their power to control the economic instruments in terms of
domestic currency and their ability to implement stabilization programs. The main
reason for this unwillingness is the seigniorage (revenue from creating money) that
most developing countries depend on (Calvo and Végh, 1992). The other reasons
can be classified into two: to compensate the impact of failed stabilization
programs which can cause economic and political crises and to regain the
capability of managing independent and effective macroeconomic policies

(Mueller, 1994).

? If redirected seigniorage is shared between U.S. and the fully dollarized country, e.g. Argentina's
full dollarization plan, the share devoted to the dollarized country will be a kind of stabilization fund
(Calvo, 1999ab).

' Similar ideas can be found in optimum currency area literature; e.g. De Grauwe (1994). For

20



Some countries encourage the public to use domestic money by paying high
interest rates on bank deposits. This results in more imbalances in the long run, and

usually is referred to as “retarder of the truth” by Calvo and Végh (1992).

Another method for increasing demand for domestic currency is to force the public
to convert all foreign financial instruments into domestic currency. But capital
flight is stimulated in such instances and dollars are driven underground. During
the 80's, Mexico, Peru, Bolivia and Uruguay experienced high rates of currency
substitution. All of these countries except Uruguay tried to overcome currency
substitution by restrictions. They forced their public to convert foreign money
balances into domestic money balances. For example, in Mexico, dollar
denominated deposits were frozen in 1982; then the public was forced to convert
the balances of their foreign currency accounts into Mexican pesos under a
controlled exchange rate. However, these attempts ended with a higher currency

substitution ratio (Melvin and Peiers, 1996).

However, banning foreign currency deposits in domestic banks or limiting the use
of foreign currency results in liquidity reduction and in a negative impact on
domestic trade, domestic output and increases fiscal imbalances due to inflation.
Increase in the demand for domestic money creates no problem if fundamental
imbalances are solved. "Thus, the greater the use of domestic money would in this

case be a consequence of good policies, and not an indication that encouraging the

further discussion see Calvo (1999a).
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use of domestic money is a good policy in and of itself" as Calvo and Végh (1992)

suggest.

3.4. IRREVERSIBILITY

Since currency substitution with foreign currencies is a result of high
inflation, in order to reverse or to stop the phenomenon a stable fiscal (monetary)
policy that does not rely on money creation must be introduced. In addition, not all
successful policy reforms lead to reversal of the currency substitution (or de-

dollarization) process (Melvin and Peiers, 1996).

For example, it is expected, as Calvo and Végh (1992) suggest, that "the fall in the
domestic nominal interest rate should induce public to hold the same level of

it However, the dollarization ratios do not fall,

domestic currency as before
although inflation and nominal interest rates have been reduced ' ; this is known as

“hysteresis” in the literature. Besides, not having been reduced, the dollarization

ratios (rates) tend to increase (Figures 1-6).

Hysteresis or irreversibility of the currency substitution process in short means that

the currency substitution ratio increases with a higher inflation rate, but it does not

' Another example, according to Silva et al. (2000), is that the export sales loss due to money
appreciation can only be reversed by the currency's return to its original level.

12 See Calvo and Végh (1992).
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decrease with a lower inflation rate. The relationship between the currency
substitution rate and the inflation rate is asymmetrical for several reasons. First, the
public may not find the reversal of currency use credible. Secondly, transaction
costs, that is the costs of switching from one currency to another, may not
compensate the opportunity cost of holding domestic currency. Thirdly , there may
exist illegal trade (e.g. the coca trade), which circulates dollars on the market

(Melvin and Peiers, 1996).

Transaction costs have a broad effect on irreversibility. Some transaction costs
further affect the currency substitution process in that they have become fixed costs
that have resulted from financial adaptations and imperfect information. The latter

is the main reason for “contagion factors”.

Financial adaptation is the main reason for fixed costs and hence for hysteresis.
Once an institutional change has occurred, it is not easy to return to the previous
situation as Silva et al. (2000) suggest. During a high inflation period, the economy
has gradually adapted to new financial innovations that are functioning according
to foreign currency, because currency substitution in the economy has been
asymmetrical®. Sahay and Végh (1995) contribute to the argument by adding that

if dollarization had not existed in a country before and then started at high levels, as

13 C.L. Ramirez-Rojas classified currency substitution as “symmetrical” and “asymmetrical”
currency substitution .Symmetrical currency substitution is the one when residents and nonresidents
simultaneously hold domestic and the foreign money and asymmetrical currency substitution is the
one when there is no demand for domestic money by non-residents.The author claims that in
Argentina, Mexico and Uruguay currency substitution is asymmetrical, in which residents substitute
foreign money for domestic money.
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opposed to gradual development, the dollarization process can be reversed in that
country easily. They give Poland and the Baltic Republics as examples of this de-
dollarization process. Since financial adaptation needs investment and learning

costs, a high credible stabilization program is needed to withstand these costs.

The other reason for fixed costs in the economy is the asymmetry in the
information, which has two determinant factors: institutional and informational.
Foreign banks, i.e., lenders, prefer lending in foreign exchange. This factor, i.e., the
institutional factor, forces domestic borrowers to match their liabilities and assets
correctly without country risks and exchange rate risks. Also, the informational
factor causes difficulty in predicting the exchange rate, because of volatility in
emerging markets and the tendency of their governments to devaluate in order to
relieve the private sectors by means of debt. These factors increase the cost of
lending in domestic currency. Also, due to asymmetry in information of the
condition in which debt is used, the uninformed international lenders do not want

to rely on domestic currency (Calvo, 1999a).

Contagion factors depend on imperfect information which results from "short track
records", "high government interventions" and "size" of the economy. Since
monetary reforms are easily abandoned because policies depend on inconstant and
changeable capital flows, emerging markets require more frequent control, which
means costs. Thus less information is gathered. Also, when the government
intervenes in the economy, although it gives signals that it is abandoning its policy,

markets will not be stable enough to respond to this lack of credibility. The size of
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the economy is negatively related to volatility, which means monitoring costs are
higher in a small country. However, if a small country fully dollarizes, it resembles
the large country, the U.S. for example, in terms of policy since it adopts fully to

the monetary policy of the U.S. government (Calvo, 1999a).

When the empirical side of the irreversibility is considered, it is explained in
various forms in the models showing time trend, stochastic trend, and ratchet
variable etc, as Uribe (1997) summarizes. The most used ratchet'* effect explains
that the dependent variable does not change in the direction of the independent
variable. In other words, when the value of the independent variable increases, the
value of the dependent variable increases; however, when the former decreases the

latter does not decrease (Mueller, 1994).

However, Mourmouras and Russell (2000)"° notice that most models are too weak
to explain hysteresis because the analyses of currency substitution ignore the
growth of foreign currency reserves in the developing countries. This may lead to

inappropriate policies in stabilization programs that are usually abandoned later.

' Ratchet variables consist of past peak levels and currenct level of an independent variable such as
largest previously achieved interest rate or inflation rate.

> Once dollarization occurs it is progressive, especially under loose controls. The foreign currency

deposits in the developing countries grew about 3 times as fast as the domestic deposits during the
1990s (Mourmouras and Russell, 2000; Berg and Borensztein, 2000).
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CHAPTER 4

MEASURING CURRENCY SUBSTITUTION

4.1. MODELS

Before introducing examples of currency substitution, it should be
mentioned that the fraction of foreign currency deposits to the M2 money supply is

usually referred as the dollarization ratio.

Among empirical studies, Easterly et al. (1995: 583) use a cash-in-advance
constraint to allocate money and bonds before a consumption period. They test the
sensitivity of estimates of seigniorage maximizing inflation rate in the Cagan
model function with a constant semi-elasticity. The model incorporates money
demand, inflation and seigniorage. It is found that semi-elasticity of the money
demand to the opportunity cost of holding money and the seigniorage maximizing
inflation rate in the steady state depends on the degree of substitution between
money and bonds. They divide assets into three; capital, non-indexed money and
indexed money. Indexed money is a bond that pays no interest, but is fully indexed
to the price level. An example of these bonds is foreign currency in the developing

countries. In the model, either money or bonds can be used at the same time. The
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data are of eleven countries (Argentina, Bolivia, Brazil, Chile, Ghana, Israel,
Mexico, Nicaragua, Peru, Uruguay and Zaire) in which " the elasticity of
substitution between money and non-monetary financial assets is strikingly high."
Easterly et al. (1995) argue that if semi-elasticity of money demand with respect to
inflation rises, elasticity of substitution between money and bonds rises. They also
show that estimation of seigniorage maximizing inflation rate depends on linearity

or non-linearity of money demand function.

Sibert and Liu (1993) also model currency substitution in a cash-in-advance
constraint. They constructed a framework of overlapping generation model in
which there is a cost occurring due to exchange of currency before trading. They
attribute this cost to ‘“substitutability of currencies”. In fact, this model is a
transaction cost model, but it becomes a cash-in-advance model when the cost is

infinite.

Carniero and Faria (1996) used Ramsey's model for open economies including both
domestic and foreign currencies in the utility function. The model is transaction
cost framework including indexed money. The hypothesis is that as the return of
the domestic indexed currency equals the return of the foreign currency, there is no
currency substitution in high inflation economies. Carneiro and Faria (1996)
investigate long run properties by the cointegration technique. They suggest that
the effect of inflation increases the demand for indexed money and decreases the

demand for narrow money. They call this the "substitution effect". According to
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them, if the demand for currency is greater than the substitution effect , inflation

positively affects the demand of narrow money.

Melvin and Peiers (1996) relate the dollarization ratio positively to the depreciation
rate of the Sheqel (Israeli currency) and the inflation rate of Israel. Currency
substitution is a result of real wealth, institutional structure and the difference

between the expected real rate of return of domestic and foreign money'®.

Agénor and Khan (1996) model currency substitution in a dynamic and forward-
looking model in which a two-step developing rational expectations assumption is
made. First, allocation of currencies is pre-determined in a model of household
behavior, and then actual currency holding is determined in a multi-period cost-of-
adjustment model. The multi-period model consists of backward and forward
looking components. It does not require information on the domestic interest rate.
According to the authors, this model is better than a conventional partial
adjustment model, in which the currency ratio is related to only lagged and current
values. When the results of both models are compared, they claim that the forward-
looking model represents data more appropriately. In the model, the portfolio

decisions depend upon forward-looking variables.

For the Dominican Republic, Carruth and Sanchez-Fung (2000) investigate money

demand relationship. The financial system of the Dominican Republic is

' Demand for domestic bearing assets is not a currency substitution and demand for foreign bearing
assets will be capital outflow rather than currency substitution(Ramirez-Rojas, 1985).
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underdeveloped. The literature on developed countries is usually based on interest
bearing and non-interest bearing money. However, in the Dominican Republic
there are no free varying interest rates. As no suitable data on the opportunity cost
of holding money exists, economic links with the USA suggest a possible role for

foreign interest rate effect and currency substitution

In the Mueller’s paper (1994), there are two econometric models because he
defines the dollarization ratio in two ways: in the first definition, as the ratio of
foreign currency deposits to total domestic bank deposits, in the second definition
as the ratio of foreign currency deposits plus cross border deposits'’ to total

domestic bank deposits considered as the degree of dollarization ratio'®.

Uribe (1997) employs a cash-in advance model in which a domestic currency does
not vanish but is always in circulation. According to the cash-in-advance
constraint, consumers must hold some amount of domestic currency to purchase
goods. However, this cash-in-advance model differs from other conventional cash-
in-advance models: the economy accumulates experience in using foreign
currencies and the accumulated experience reduces the cost of using foreign

currencies. This accumulation is assumed to be a "network effect" that captures the

7 For further definition of foreign currency deposits and cross border deposits refer to Section 5.

'8 Mueller (1994) concluded that the implications of interest rate differentials came out significantly
when cross border deposits are included. Both models incorporate expected depreciation, interest
rate differential, stock adjustment variable and ratchet variable. As a ratchet variable, Mueller
(1994) used past peak dollarization ratio and past peak depreciation ratio in order to compare them.
Past-peak dollarization ratio gives more significant results than past-peak depreciation rate. It is also
shown that without a ratchet variable the results are biased and ambiguous, particularly in interest
rate differential analysis.
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phenomenon of hysteresis in the model. Specifically, a temporary increase in the
expected inflation results in an increase in the interest rates, which causes a
permanent increase in the dollarization demand and a decrease in real balances.
Particularly, small deviations in expected inflation may have a more persistent

effect in dollarized economies than in non-dollarized economies.

Berg and Borensztein (2000) analyze how dollarization affects the choice of the
most appropriate exchange rate regime, i.e., a fixed or a flexible exchange rate
policy'®. In particular, they analyzed the fixed exchange rate under currency

1 %! that shows a pattern of shocks

substitution 2° in a simple static stochastic mode
facing the economy and variance output. Significantly, in the model, they used
VAR to analyze the relationship between inflation and lagged changes of money in
five partially dollarized countries, Argentina, Bolivia, Peru, the Philippines and
Turkey. Also, they used determinants of inflation instead of classical money
demand equations because when money demand is used, currency substitution and

asset substitution implications are so correlated that they cannot be distinguished

from one another.

' They also analysed if flexible exchange rate policy is applied in the economy how dollarization
affects the monetary aggregate behaviour and whether the dollar-denominated assets will be
information about the future. They concluded that inclusion of foreign currency deposits held in
domestic banks in monetary aggregate gives more reliable results.

0 They distinguished currency substitution and asset substitution. They used currency substitution
because this is what has usually been done.

*! They extended the model of Obstfeld and Rogoff .
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Mourmouras and Russell (2000) give examples of the misuse of tariffs and quotas,
tax evasion and narcotics trafficking in order to explain the factors behind the
progressive and increasing degree of currency substitution. These are independent
factors of black market demand for foreign currency. The smuggling factors have
usually been included in models as risk aversion®*. This crime theoretics approach
and growing stocks of foreign currencies are included in an overlapping generation
model of "currency substitution-cum dollarization" by Mourmouras and Russels
(2000). The model laws prohibit possession of foreign currency. However,
consumers may break the law, which is modeled by a penalty reduction of revenues

of the consumers.

4.2. THE MODEL

This study adopts Imrohoroglu (1994) and Selguk (1997) and applies it to
developing countries with high inflation. The parameters of the money-in-the-
utility model are estimated by Hansen's (1982) Generalized Method of Moments
procedure. In this model, money enters the agent's utility function providing a cost

reducing service.

Suppose that infinitely lived identical individuals are in the economy. At the

beginning of each period, an individual decides how much to consume, ¢, how

2 Refer to Mourmouras and Russell (2000: 5).
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much to save in the form of real bonds, b;, and how much to hold in the form of

*

. m . 23
domestic real balances, —-, and foreign real balances, —— .

P, P,

Ult)=c, +x, 4.1)

where utility function is assumed to be separable in consumption and money

services and linear in consumption.

Money services, x,, are given by Constant Elasticity of Substitution production

function in which domestic and foreign real balances exist,

1
m -p ' -2 | p
x, =y a(—tJ +(1—a)( i] (4.2)
p[ p[

The representative agent maximizes

3 ﬁ‘U[ct,ﬂ, ’”] (43)

2 Selguk (1997) uses domestic real bonds differently from Imrohoroglu (1994) who uses
internationally traded bonds. The reason is that small economy individuals cannot invest on
internationally traded bonds due to lack of developed financial markets.
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where [ is the subjective discount factor, subject to the budget constraint

£ *

m m * m m *
C, +—t4—ttb <y -7, +—L 4 (141 )b, (44)

=

P P b, 2

where y, is exogenous endowment and 7z, is lump-sum tax.

The Euler equations are,

PU+r)E U (t+1)=U,(t) (4.5)

UL(1)+ pE [UC i+ 1)L} _U.0) 46)
¢ pt+l

U,.(1)+ pE {UG (1+1) 2 } U () 47

where 4 =" is domestic real balances and U ,(¢) is the marginal utility of time ¢
p

domestic real balances and U,.(¢) is the marginal utility of time ¢ foreign real

balances.

The estimation equations are derived,
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0{1_ ﬁﬁe_tJ(
pt+l et+1

n)"
L) s 2o,
t t+1

P,

P,

where

=e, and d; 1s the Euler equation error for all i=1,2,3.

Instrument set contains variables entering estimation equations lagged once.

ht ’&,e_”]_,_rt_l} (4.11)

4.3. ESTIMATION PROCEDURE AND TESTS

Let dir1= (di, t+1, d2, 141, d3, +1)' and let z; be vector of instruments. Following

Hansen's GMM procedure,
1 T
g:(0)=727®d,.,(0) (4.12)
t=1
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where g,(@) is consistent estimator vector of Ez, ®d,,(6)*". The parameter
vector @, is selected in an admissible parameter space @, . 6, makes g, (@) close

to zero and minimizes quadratic form

!

gT(e) WTgT(e) (4.13)

where W, is a positive definite distance matrix. The choice of W, depends on the

autocovariance structure of the disturbance vector d,,,*. Imrohoroglu (1994)

notices that Hansen (1982) describes a procedure for obtaining a consistent and

efficient estimate for .

Hansen (1982) also shows how to test overidentifying restrictions of the model.
Usually, the number of orthogonality conditions (r) exceeds the number of
estimated parameter (q) Therefore, » —¢ linearly independent combinations of

orthogonality should be close to zero (Hansen, 1982: 1049).

These overidentifying restrictions are tested by the J-statistic which is defined as
sample size times minimized value of the quadratic value (4.13). In other words,

the J-statistic is a value of chi-square (3°) random variable with degrees of freedom

** Hansen (1982) shows the consistency and asymptotic distribution properties of the GMM
estimator.

> Hansen (1982) also shows that W, minimizes the asymtotic covariance matrix of 6’0 .For further

discussion see Eienbachum et al. (1988).
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equal to the number of unconditional moment restrictions and the number of

coordinates of 8.

To test the null hypothesis & =1, Eichenbaum et al. (1988) proposed the
C-statistic, which is calculated as the difference between the J-statistics obtained
from the restricted and unrestricted models. This forms a chi-square (y*) random

variable with one degree of freedom.
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CHAPTER 5

DATA

Since precise amounts of foreign currency circulating in the country and of
dollar denominated bank deposits abroad are unknown, empirical studies have
usually focused on countries that permit dollar denominated bank deposits (Melvin

and Peiers, 1996).

However, such bank deposits data do not reflect the foreign currency market. For
example, in addition to bank deposits in Bolivia, there is an active informal loan
market in which transactions are made through contracts between individuals.

These contracts became legal after 1985 (Melvin and Peiers, 1996).

Data (foreign balance measurement) have three components.

1) Foreign currency deposits held in a domestic financial system (it is difficult
to distinguish whether the holder of the deposits is a citizen or foreigner).

i) Foreign money held abroad by citizens.

iii) Foreign currency notes circulating in the country, which are also difficult to

measure.
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Agénor & Khan (1996) were the first to use data on foreign assets held abroad by

citizens, that is component (ii); foreign are bonds and currency holdings.

The most accurate data of cross border deposits are available in Bank of
International Settlements (BIS) but they are underestimated because of "legal and

tax related restrictions" (Berg and Borensztein, 2000)

The data for the amount of circulating foreign currency in a country are not
accurate since they are estimated from sums which are the difference between US
printed money and the aggregate data of cross border deposits, foreign currency

deposits and the US holdings of dollars. (Berg and Borensztein, 2000)

Therefore, many empirical researches, including this one, use easily measurable
foreign currency deposits to represent foreign real balances. Data for Albania, the
Czech Republic, Turkey, Jordan and the Slovak Republic are taken from
International Financial Statistics (IFS), the source of the International Monetary
Fund. The rest of the data are taken from Datastream. The data periods are
1994:X11-2000: XII for Albania, 1993:111-2000: XII for Czech Republic, 1991:1-
2000:X for Hungary, 1993:1-2000:XII for Israel, 1994:1-2000:1 for Jordan, 1973:V-
2000: VI for Korea, 1985:XI1-2001:1 for Mexico, 1997:1-2001:1I1 for Poland,
1993:1-2001:1 for the Slovak Republic and 1986:1-2000:XI for Turkey. M2X is
money supply where M2X is defined M2 money supply plus foreign currency
deposits. For most of the countries, namely Hungary, Israel, Mexico, Poland,

Jordan and Korea the data for M2 and foreign currency deposits are taken directly
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from the source Datastream. Other M2 data are calculated as the sum of currency in
circulation, demand deposits, time and saving deposits and foreign currency
deposits taken from IFS tapes. Prices are consumer price indices for all countries
but Korea where wholesale price index is used and real interest rates are found by
dividing nominal interest rates by inflation rates which are calculated as the rate of
increase in the price index. The price indices and nominal interest rates are taken

from IFS tapes.
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CHAPTER 6

RESULTS

In order to get realistic results for this study, the choice of the sample set of
countries and the sample periods becomes a matter of the availability of data. There
are only a few seperate and accurate data of foreign currency deposits available,
since these are usually integrated to demand or time deposits. For calculation of
domestic real balances and foreign real balances, both m and m", which are M2
money supply and foreign currency deposits respectively, enter into the equation
(4.2) in terms of national currency. In order to identify the data from different
sources, they are indexed to hundred by selecting the base as first January of the

second year of the time period, for each country.

The results are obtained with a routine written in Winrats 32. This program
automatically calculates the optimal weighting matrix in a non-linear system
estimation procedure®. The initial values of parameter set 6 are taken as & = 0.5,

p=10, y=0.25 and p=-0.8 for the estimation as Imrohoroglu suggested.

*® The practical procedure used in Generalized Method of Moments recommends estimating a
consistent but inefficient initial & by minimizing (4.13) with an arbitrary weighting matrix such as
W, =1, . Then use this estimated @ as real initial 6, in order to estimate ¥, which will then be
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Moreover, other initial parameter sets are used showing that the estimation is
robust to different initial values. Winrats 32 accepts convergence when both

relative changes in the parameter vector and relative changes in the function value

(4.13) is less than 107,

The estimation results are given in table 1 with standard errors in brackets. The
estimation results of Turkey are in line with Selguk’s (1997) findings. After
updating Hansen’s Generalized Method of Moments estimation procedure for
Turkey, it is seen that the share of foreign real balances and share of money
services in the utility function is a little higher than Selguk’s. The discount factor is
almost the same, however, elasticity coefficient is relatively small. These are
meaningful, as high inflation has been sustained since 1997 causing the respective

differences.

Among the values estimated by replicating the Turkey case to the sample set,
Turkey and the Slovak Republic have a moderate share of foreign real balances.
The shares are 0.337 and 0.309 respectively. The Czech Republic and Hungary
have a relatively low shares of foreign real balances, and Mexico seems to have the
lowest share. (Although the latter are so close to zero, they are still statistically

significant.)

used to estimate @,. 6, is used for W, and the procedure is iterated until the diffrences of the
parameter values converge (Hamilton, 1994).
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The discount factors are estimated statistically significant and less than 1 for all
sample countries except the Czech Republic. The estimate for it is 1.001, which is

also significant.

Also, Mexico has the highest and the Czech Republic has the lowest share of
money services in their utility function. Although the estimated shares of all

countries are small they are significant. The null hypothesis for y =0 is rejected at

very small significance levels for all the countries.

The residents of Albania, Israel, Jordan and Turkey seem to increase their foreign

real balances when the exchange rate depreciates. In other words, estimates of p

for these countries indicate positive elasticity of substitution & = o which are
+p

3.74, 6.32, 3.74, and 7.46 respectively. Korea has an estimate of elasticity of
substitution equal to 25.67. The Slovak Republic has the highest elasticity, 203.90,
meaning that the residents are ultimately vulnerable to any small changes in the

exchange rate.

On the other hand, the rest of the sample countries have negative elasticity of
substitutions, which means that the residents decrease their foreign real balances in
their portfolio when the exchange rate depreciates. The results are significant and

o =0 is rejected at very small significant levels for all countries.
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Since the absolute values of negative elasticity of substitutions are small and the
majority of the sample countries have positive elasticity of substitution, it can be
inferred that in high inflation countries demand for hard currencies rises when a

depreciation in the exchange rate is expected.

In this estimation there are 3x5 =15 orthogonality conditions and four parameters
are used to minimize the equation (4.13). The remaining eleven overidentifying

restrictions are tested by the J-statistic which is the sample size times the
minimized value of (4.13). This value is a y” distribution with eleven degrees of

freedom. The estimations have large J-statistics relative to the degrees of freedom
which means that the overidentifying restrictions are rejected at very small

significance levels.

Figure 7 shows the possible trend lines between estimated values of parameter
vector and average monthly inflation calculated as the percentage change in the
prices. The values are given in table 2. As expected, people have less future utility
with an increasing inflation rate. Also share of money services is positively related
to inflation rate which explains the rise of the share of money services in Turkey
since 1997 (according to Selguk’s (1997) estimates.) The figure 7 also indicates
that domestic real balances and elasticity of substitution are positively related to

inflation rate.

Moreover, there are some notes to mention: first, figures through 1 to 6 show both

FCD/M2X ratio and inflation rates together. When there is a temporary change in
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inflation rates, a permanent increase in FCD/M2X ratios can be seen. Secondly, it
is assumed that instrument variables are independent of error terms which is a
default in Winrats 32. When dependency is assumed the elasticity of coefficient is
very much different than the independent one whereas other parameters are very
close. Thirdly, instrumental variables are taken as lagged once. When more lags are
used it is seen that only estimate of elasticity coefficient increases although other

three estimates remain the same. In this study one lag is used as literature suggests.
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CHAPTER 7

CONCLUSION

Currency substitution because of loss of at least one of store of value, unit
of account or medium of exchange properties of domestic currency has been in the
theoretical and empirical economic literature for a long time. Empirical literature
has been developed on money demand models. This study follows a dynamic,
equilibrium model of Selguk (1997), which uses Hansen’s (1982) Generalized
Method of Moments procedure in a money-in-the-utility function model. Money
enters the utility function directly to indicate that money has a transaction cost
reducing role. The results show that high inflation countries integrate currency
substitution with first-order importance. The estimates of shares of foreign balances
in producing domestic services are considerably large and statistically significant.
Also, it may be important to indicate that these results contradict the results of
Imrohoroglu (1994), one of the first researchers who applied the estimation
procedure of Hansen (1982) for currency substitution. Since he has examined a
developed country, Canada, the results have revealed that the effect of foreign real
balance on the economy is small and that currency substitution is of second-order

importance.
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APPENDIX A

TABLES

Table 1: estimate results of share of domestic real balances, o, discount factors,

pf, share of money services in the utility function, y and elasticity coefficient,

p, from the equation (4.2). Standard errors are given in paranthesis. Asymptotic

p-values are in brackets.

a J/; 4 P J
ALBANIA 0.497 0.987 0.031 -0.733 82.975
(0.0147) |(0.0015) |(0.0019) | (0.1588) |[0.000]
CZECH REPUBLIC 0.872 1.001 0.007 -2.407 103.244
(0.0462) | (0.0004) |(0.0004) |(0.4317) |[0.000]
HUNGARY 0.793 0.997 0.022 -1.246 134.912
(0.0201) | (0.0007) |(0.0009) | (0.0652) |[0.000]
ISRAEL 0.591 0.992 0.025 -0.842 127.442
(0.0146) | (0.0006) |(0.0007) |(0.1429) |[0.000]
JORDAN 0.526 0.996 0.013 -0.733 61.462
(0.0274) | (0.0007) |(0.0007) | (0.1750) | [0.000]
KOREA 0.527 0.992 0.024 -0.961 399.118
(0.0131) | (0.0006) |(0.0007) |(0.0454) |[0.000]
MEXICO 0.929 0.994 0.099 -1.969 118.918
(0.0103) |(0.0062) |(0.0062) |(0.0733) |[0.000]
POLAND 0.572 0.990 0.030 -2.279 56.683
(0.0180) | (0.0009) |(0.0011) | (0.6801) |[0.000]
SLOVAK REPUBLIC | 0.691 0.998 0.013 -0.995 105.723
(0.0296) | (0.0006) | (0.0007) |(0.1831) |[0.000]
TURKEY 0.663 0.987 0.048 -0.866 92.974
(0.0265) | (0.0016) |(0.0028) | (0.0158) | [0.000]
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Table2: Average monthly inflation rates and estimate results of share of

domestic real balances, «, discount factors, S, share of money services in the

utility function and elasticity coefficient, p, from the equation (4.2).

Average

monthly | « B /4 p &

inflation’
ALBANIA | 0.981 0.497 0.987 0.031 -0.733 3.740685
CZECH
REPUBLIC | 0.597 0.872 1.001 0.007 -2.407 -0.71086
HUNGARY | 1.452 0.793 0.997 0.022 -1.246 | -4.05927
ISRAEL 0.605 0.591 0.992 0.025 -0.842 6.319359
JORDAN 0.281 0.526 0.996 0.013 -0.733 3.744901
KOREA 0.652 0.527 0.992 0.024 -0.961 25.66561
MEXICO 2.350 0.929 0.994 0.099 -1.969 -1.03152
POLAND 0.738 0.572 0.990 0.030 -2.279 -0.7818
SLOVAK
REPUBLIC | 0.755 0.691 0.998 0.013 -0.995 203.8973
TURKEY 4.187 0.663 0.987 0.048 -0.866 | 7.45548
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FIGURES
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