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     Abstract: This paper examines the relationship between the black-market premium and the rate of inflation under a dual exchange rate regime consisting of an official market and a black market.  By explicitly specifying the implicit export tax associated with the government budget constraint in a dynamic optimizing context, the paper demonstrates that (1) for any given long-run rate of inflation, there exist two steady-state equilibria corresponding to a high premium and a low premium, and that (2) an increase in the rate of crawl of the official exchange rate has two effects on the premium, namely, the financing effect and the portfolio effect.  Therefore, the conventional view that a trade-off exists between the black-market premium and the rate of inflation when the inflation elasticity of money demand is less than unity does not generally hold.  It is also shown that, although the implicit export tax vanishes when the two exchange rates are unified, the inflation tax may not increase because the unification increases the explicit export tax.  This result also differs from the conventional view.
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SUMMARY

     The dual official-black market exchange rate regime has been a common institutional arrangement in many developing countries.  In the 1980s and continuing into the 1990s, several developing countries took measures to unify the official and black market exchange rates, and shifted their exchange rate regime to a floating one.  The explicit objectives of these reforms have been to reduce the size of the black market and to minimize the black market premium, thus eliminating allocative inefficiency and increasing exports.

     A question then arises as to whether or not the improved resource allocation comes in conflict with macroeconomic stability.  Recently, several writers have argued that the black market premium functions as an implicit tax, so that there is a conflict between the allocative goal of stimulating exports by lowering the black market premium and the fiscal goal of financing government spending.  In this view, there exists a trade-off between the benefits in resource allocation and the cost of inflation as long as money demand is insensitive to the rate of inflation.

     It turns out, however, this result depends critically on the specification in which the implicit export tax associated with the black market premium is not directly incorporated in the government budget constraint, such that the tax base is not related to the black market premium (or the implicit export tax rate).  Moreover, these writers overlooked the ordinary export tax, which is an important and quick source of tax revenue in developing countries, and consequently did not consider the relationship between this tax and the black market premium, either.

     In contrast, this paper explicitly specifies both the implicit export tax and the ordinary tax (or the explicit export tax) in the government’s budget constraint, and demonstrates that, in general, there is no trade-off between the benefit in resource allocation and the cost of inflation even if money demand is insensitive to the rate of inflation.  The intuition is simple: although the policies aimed at reducing the black market premium may reduce the implicit export tax revenue, they will increase the explicit export tax at the same time.  Hence, whether or not these policies will raise the rate of inflation depends on whether or not the export taxes as a whole increases.  Generally, the outcome is ambiguous.

     We also examine the effects of several policies aimed at reducing the black market premium and find that exchange rate policy itself, whether a maxi-devaluation or a rise in the rate of crawl, is ineffective in reducing the long-run value of the black market premium.  Thus, a relaxation of exchange restrictions and fiscal contraction may be needed to support the exchange rate policy in order to reduce the premium. 

1. Introduction

     The purpose of this paper is to examine the relationship between the black market premium and the rate of inflation under a dual exchange rate regime consisting of an official market and a black market, and to analyze key policy issues related to the unification of the two exchange rates.  The dual exchange rate regime has been a common institutional arrangement in many developing countries.  For countries with limited foreign exchange reserves and external borrowing ability, it is thought that the dual exchange rate regime can potentially be helpful in protecting their foreign exchange reserves from depletion when there are balance of payments difficulties.  Some even argue that the dual exchange rate regime will facilitate the acquiring of cheap imports, notably capital goods and intermediate inputs, by helping to defend an overvalued exchange rate, thus promoting economic growth.

   In practice, however, the countries have found the dual exchange rate regime to be difficult to manage and to be ineffective in attaining any of the supposed objectives.  The regime creates incentives for illegal transactions which in turn lead to a loss of tariff revenue and reduces the flow of foreign exchange in the official channel.  It also encourages rent-seeking activities which result in a suboptimal allocation of scarce resources.  Furthermore, the existence of a black market facilitates currency substitution, reducing the seigniorage accruing to the government.  For these reasons, from the 1980s into the 1990s, several developing countries took measures to unify the official and black market exchange rates, and shifted their exchange rate regime to a floating one (Agenor, 1992; Quirk et al., 1987).

   The explicit objectives of these reforms have been to reduce the size of the black market and to minimize the black market premium, thus eliminating allocative inefficiency and increasing exports.  A question then arises as to whether or not the improved resource allocation comes in conflict with macroeconomic stability.  Recently, several writers have argued that the premium functions as a tax, so that there is a conflict between the allocative goal of stimulating exports by lowering the black market premium and the fiscal goal of financing government spending (Kharas and Pinto 1989; Lizondo 1991; and Pinto 1991).  In this view, there exists a trade-off between the premium and the rate of inflation as long as the elasticity of money demand with respect to the rate of inflation is less than unity.
  It turns out, however, that this result depends critically on the assumption of a lump-sum tax as well as the specification in which the implicit export tax associated with the black market premium is not directly incorporated in the government budget constraint.

   Moreover, most of the previous models do not have a firm microeconomic foundation, and are thus subject to certain limitations.  For example, when there is a premium in the black market, the foreign exchange obtained in the official market yields a profit to its holders, so that this profit must appear either in the private sector’s budget constraint or in the government’s budget constraint.  At least to our knowledge, none of the existing models make an explicit consideration of the need to include the premium in the budget constraint, perhaps owing to their lack of a firm microeconomic foundation.

   In the present paper, we explicitly include the implicit export tax in the government’s budget constraint, and develop a dynamic optimizing model for a dual exchange rate regime consisting of an official market and a black market.  By doing so, we find that, for a given long-run rate of inflation, there generally exist two equilibria corresponding to a high premium and a low premium, whereas the existing literature suggests the existence of only one equilibrium.  The existence of dual steady-state equilibria reflects a Laffer curve, i.e., the same amount of export tax revenue can be obtained at either premium.  Moreover, it can be shown that the high premium equilibrium is unstable, while the low premium equilibrium is saddle-point stable, suggesting that there exists a unique optimal path which converges to the low-premium equilibrium under rational expectations.

   As a policy implication of this model, we will also demonstrate that an increase in the rate of crawl of the official exchange rate (hence the rate of inflation in the steady state) has two effects on the black market premium, namely, the financing effect and the portfolio effect.  Whether or not there exists a trade-off between the black market premium and the rate of inflation thus depends on which of these two effects is greater.  If the financing effect is greater, the black market premium will rise when the rate of crawl is raised.  On the other hand, if the portfolio effect is greater, the black market premium will decline.  Therefore, the trade-off between the black market premium and the inflation rate in a dual exchange rate regime discussed in the literature does not generally hold
.

   The paper is organized as follows.  Section 2 will briefly discuss the dual exchange regime.  Section 3 will describe the intertemporal optimal plan of the representative household and discuss the constraint on the government.  Section 4 will analyze the dynamic stability properties of the system.  Section 5 will discuss the effects of several policies aiming to reduce the black market premium.  Finally, section 6 will present concluding remarks.

2. The Dual Exchange Rate Regime

   Generally speaking, two types of dual exchange rate regime have been discussed in the literature.  One type is the dual commercial-financial exchange rate regime which involves two officially sanctioned exchange markets, with separate exchange rates for current account and capital account transactions.  The other type is the dual official-black exchange rate regime which consists of a rationed official exchange market and a black (or parallel) exchange market. 

   The two dual regimes are fundamentally different from each other.  In the commercial-financial regime, quantitative restrictions on current payments in the commercial market are usually limited, and the commercial market in practice clears through some combination of reserve intervention and exchange rate adjustment.  In the official-black market regime, however, the quantitative exchange and trade restrictions are used widely in the official exchange market, and the official market clears through rationing by means of import licensing and capital controls instead of market-based mechanism.   As another difference, the official-black market regime has a tendency to remain in place for a long time because the authorities gain pecuniary benefits from it, whereas the commercial-financial regime is usually introduced as an explicitly temporary device to aid the transition from one kind of exchange rate regime to another (e.g., from a fixed regime to a flexible regime).  In this sense, the official-black market regime has longer-term policy implications for the economies concerned.

   While the literature on the commercial-financial regime is relatively plentiful (e.g., Agenor and Flood 1992; Bhandari and Decaluwe 1987; Flood and Marion 1983; Goldberg 1995; and Guidotti 1988), the literature on the official-black market regime is much more scarce despite its predominance in the developing countries (e.g., Lizondo 1991; Nowak 1984; and Pinto 1991).  Moreover, the literature on the official-black market regime has not yet made use of a dynamic optimization framework, which has commonly been applied in the literature on the commercial-financial regime (e.g., Bhandrri and Vegh 1990; Mullin 1993; and Obstfeld 1986).  In the present paper, we will develop a dynamic optimization framework for the dual official-black market regime and apply it to study policy issues relating to the unification of the two markets.

3. The Model

   The economy considered is a small open economy in the sense that it cannot influence its external terms of trade (in foreign currency terms).  The government rations the official exchange market by imposing quantitative exchange and trade controls and arbitrarily sets the exchange rate 
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.  As a result, the black or parallel market coexists with the official market, and the black market exchange rate 
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 is freely floating with a premium over the official rate.  The foreign currency which is officially acquired can be resold, and imports purchased with official exchange are priced in domestic currency at the opportunity cost given by the black market rate 
[image: image3.wmf]e

.  Thus, the black market premium represents a profit to those who can purchase foreign exchange in the official market
.  In principle, the government can keep the profit to itself either by taxing the import at a rate equal to the premium or by auctioning import licenses.  For simplicity, we assume in the following analysis that the government auctions import licenses
.  The revenue so acquired is interpreted as an implicit export tax, and will be directly introduced into the government budget equation.

3.1. The Household

   The representative household in the economy is endowed with a fixed amount of exportable goods 
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, the foreign currency price of which is fixed in the world market and assumed to be unity.  Exportable goods are entirely exported, while consumer goods are entirely imported.  The amount of imports is denoted by 
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, with the foreign currency price assumed to be unity.  Because the premium functions as a tax on exports channeled through the official market, exporters will channel a proportion of their exports through the black market to earn the shadow price of exchange 
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.  Of course, such illegal transactions involve a cost which depends on the volume of smuggled exports and the stringency of government controls.  It is assumed that, of total exportable goods, 
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 is channeled through the official market (earning the rate of 
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 is smuggled to the black market (earning the rate of 
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 is a positive constant negatively related to the stringency of government controls against illegal activities.  Therefore, the total amount of goods exported (channeled through both the official and the black markets) is equal to the endowment net of depletion due to illegal activities,
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   The household can hold two assets in its portfolio: domestic currency 
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, and bonds denominated in foreign currency 
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 at the exogenously fixed world interest rate 
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.  Given that the price of exportable goods in terms of foreign currency is equal to unity, 
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 also represents the real value of these bonds in terms of exportable goods, and 
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 also represents the real interest rate in terms of exportable goods.  For simplicity, it is assumed that both bond transactions and interest payments are made in the black market, so that the budget constraint of the household becomes,
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where
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 is a tax rate, a dot denotes a time derivative of the variable and 
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 is the expected rate of depreciation in the black market.  We assume that the household has rational expectations which in our present non-stochastic setting imply perfect foresight, so that 
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 is also the actual rate of depreciation.  Equation (2) means that the accumulation of assets equals income from exports and returns on assets, less consumption which is priced at its opportunity cost, 
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.  In terms of exports channeled through the official market, equations (2) and (3) can be expressed as,
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where 
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 is the foreign exchange premium in the black market (or, more precisely, the premium plus unity).

   The household’s objective is to maximize discounted utility over an infinite horizon, subject to its budget constraints and initial asset holdings 
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.  The utility of the household comes from the consumption of imported goods and the holding of real balances.  Letting 
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 measure the contribution of consumption of imported goods to utility, the objective function of the household is given by
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where we assume that the subjective discount rate equals the world interest rate 
[image: image33.wmf]r

.  This assumption eliminates secular trends in the current account, and helps focus our attention on the problem at hand, namely, the relationship between the black market premium and the rate of inflation.  By substituting equations (1) and (5) into equation (4), the household’s budget constraint can be rewritten as
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where 
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 represents ‘full’ consumption (i.e., the consumption of imported goods and the services of real balances).  The household chooses the functions 
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 to maximize equation (6) subject to the constraint given by equation (7).  The first-order conditions for this problem can be derived as,
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where 
[image: image43.wmf]l

 is the multiplier of constraint (7), i.e., a costate variable for the asset.  The household is also required to satisfy the initial conditions on 
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   By differentiating the logarithmic version of equation (8) and applying equation (11), we observe that the household’s consumption is constant over time.  By combining equations (8) and (9) and eliminating 
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,we obtain the real money demand function,
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     In the asset market, because domestic currency earns no return, the demand for money depends on the rate of return on the foreign bond which is the sum of the foreign interest rate 
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 and the additional domestic currency value of foreign exchange earned when the domestic currency depreciates (
[image: image50.wmf]e

ˆ

).  The demand for money also depends on the black market premium 
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 with a high premium reducing the desirability of foreign bonds, thereby inducing the household to shift from foreign bonds to domestic money.  Because, in equilibrium, the real money stock must equal the money demand, equation (12) can be interpreted as the asset market equilibrium condition given by Walras’ law.  This equilibrium condition requires that an increase in the relative supply of real money 
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 be accompanied by a decrease in the rate of return on foreign bonds, 
[image: image53.wmf]e

ˆ

+

r
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3.2. The Government

   The government also purchases imported goods only.  Government consumption is fixed exogenously at 
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 EMBED Equation.3  [image: image56.wmf]g

, and the government collects an explicit export tax at the rate of 
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 on exports channeled through the official market
, as well as an implicit export tax by rationing the official market and auctioning import licenses.  As described before, under the dual official-black market regime, there are two prices at which foreign exchange can be bought and sold, so that exports whose proceeds are surrendered at the official exchange rate are taxed relative to other exports by the rate of 
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.  Therefore, the implicit export tax revenue of the government can be expressed as 
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   Because the government arbitrarily sets the official exchange rate 
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 and does not have the reserves to deplete, we can assume that the official reserves are held constant.  For simplicity, it is further assumed that the official reserves do not earn interest and the changes in the domestic currency value of international reserves arising from changes in the official exchange rate are not monetized.  The government budget constraint can thus be expressed as



[image: image61.wmf]M

y

e

ey

eg

o

o

&

=

-

+

-

]

)

(

[

e

t

 




(13)

In real official export terms, equation (13) can be expressed as
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where 
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 being the implicit export tax.  Because there is no interest-bearing government debt, equation (14) means that the real government budget deficit must be financed through money creation.  It should be noted here that the budget deficit has been endogenized.

3.3. The External Sector

     By combining the budget constraints of the household and the government, given by equations (4) and (14), respectively, we obtain the current account equation of the economy as a whole,
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Because of the rationing scheme, the official current account is always in balance, so that the current account of the economy is equal to the black market current account or the accumulation of foreign bonds by the private sector from the black market, which in turn is given by the interest and capital gains on foreign bonds held by the household plus the difference between the value of total exports and the value of total imports.  For a given commercial policy and a given stringency of government controls, the current account of the economy is a function of the black market premium as well as its rate of change.

3.4.The Price Level and the Rate of Inflation

     Finally, because the foreign price of the imported good is assumed to be unity, 
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 and 
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 are also the prices of the good traded in the home country at the black and official rates, respectively.  Thus, the aggregate price level 
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 is an expenditure-weighted function of these two prices,
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where 
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 is the share of household consumption in imported goods.  Because parts of the imported goods are traded at the black-market exchange rate, the aggregate price level is influenced by both the official and black market exchange rates.  Differentiating the logarithmic version of equation (16) and applying the definition of 
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, we obtain a relationship between the rate of inflation, the rate of crawl of the official exchange rate, and the rate of change of the black market premium,
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4. The Dynamics

   The dynamic system of this economy is described by three differential equations (12), (14) and (15), which can be rewritten compactly as a system of equations,
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Equation (12’) describes the behavior of the premium over time, given the assumption of perfect foresight.  An increase in the level of the premium leads to an increase in its rate of change, as does a decrease in real balances.  Equation (14’) shows the motion of real balances.  Equation (15) describes the motion of the stock of foreign assets, with the first term on the right hand side denoting the total goods exported, the second term denoting the revenue from asset holdings.  Thus, 
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 is the balance between income and spending.

   It should be noted that this is a block-recursive system: foreign bonds 
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enter the system only through equation (15); and equations (12’) and (14’) form a separate sub-system in the black market premium 
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 and real balances 
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.  While the premium 
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 drives foreign asset accumulation, the level of foreign assets 
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 does not affect the dynamics of 
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 evolves autonomously.  Hence, from now on, we will justifiably focus our attention on the sub-system of 
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   The steady states of the economy can be obtained from equations (12’) and (14’) by setting 
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where an asterisk denotes the steady state value of the variable concerned.

     Equation (18) states that an increase in the real money supply is accompanied by an increase in the black market premium, which induces the household to hold more of its assets in money.  Likewise, a rise in the rate of crawl of the official exchange rate implies an equal rise in the rate of depreciation of the black market exchange rate in the steady state, which increases the rate of return on foreign bonds.  To offset the increased desirability of foreign bonds, a higher black market premium is needed.  By definition, 
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 depreciate in the steady state at the same rate 
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[image: image95.wmf]))

,

(

(

*

t

f

t

g

-

 is financed by the inflation tax 
[image: image96.wmf]*

ˆ

m

e

 in the steady state.

     Figure 1 depicts a phase diagram of the system in the 
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     From the appendix, we know that the steady state with the low premium value (
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) is saddle point equilibrium, while the steady state with the high premium value (
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) is an unstable equilibrium.  Thus, for any 
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, there is a unique optimal path under the assumption of perfect foresight, which allows an explicit comparative static analysis of Section 5 below.  Combining the arrows in Figure 1, we know that the path converging to the low-premium equilibrium (
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) has the form of a spiral which untwists about the high-premium equilibrium (
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).  This path is shown in Figure 2.

     It is worth noting that, when the economy starts from a point within the adjacency of the high-premium equilibrium, the premium (
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) will experience large fluctuations.  This finding is consistent with the experience of a group of developing countries during the 1980s (Agenor 1992; and Dornbusch et al. 1983).

5. The Policies

   The model developed in Section 3 can be used to analyze a variety of policy problems for the dual exchange rate regime consisting of the official and the black markets.  The focus of the analysis here will be placed on the policies aimed at reducing the black market premium, namely, (1) a maxi-devaluation, (2) an increase in the rate of crawl, (3) fiscal contraction, and (4) an overnight unification.

5.1. A Maxi-Devaluation

   Assuming that the economy is initially in the low-premium equilibrium (
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), let us consider an unanticipated once-and-for-all maxi-devaluation of the official exchange rate, i.e., a discontinuous jump in 
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 that leaves the chosen rate of crawl (
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) unchanged.  This disturbance immediately reduces the real stock of domestic money from 
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 (Figure 2).  Now there would be a portfolio disequilibrium and a budget deficit if the black market premium 
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 were to remain at the original level.  In other words, there would exist an excess demand for real domestic money, or equivalently, an excess supply of foreign bonds in the asset market.  According to equation (12’), in order for portfolio equilibrium to be maintained, the black market premium 
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 must jump down immediately (and discontinuously), reducing the actual supply of foreign bonds.  Then, 
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 stars to rise (i.e., 
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), which increases the demand for foreign bonds.  It is easily seen from equations (12’) and (14’) that the dynamics of (
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) have remained basically unchanged.  Thus, under the assumption of perfect foresight, the premium immediately jumps from 
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, so that the point 
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 on the optimal path is attained as the household adjusts to the new information.  From this point, the premium 
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 returns to its predevaluation level along the path.  Therefore, with no other policy change, a once-and-for-all maxi-devaluation of the official exchange rate (
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) has only a temporary effect and does not affect the steady state values of the premium and the real money demand.  This result is consistent with the standard result reported in the literature (Dornbusch et al. 1983; Lizondo 1987; and Pinto 1991).  As to the rate of inflation, because the chosen rate of crawl (
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) remains unchanged, it declines during the transition.  However, it remains higher than the predevaluation rate of inflation (
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), until it returns to the predevaluation rate (
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5.2. An Increase in the Rate of Crawl

   Next, we will examine the long-run effect of an increase in the rate of crawl (
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).  A rise in 
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 schedules (Figure 3): the 
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 schedule rotates clockwise and downwards, while the 
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 schedule shifts downwards and becomes flatter.  An increase in the rate of devaluation of the official rate leads to an equivalent increase in the steady-state rate of depreciation of the black rate, thus raising the rate of return differential between domestic money holdings and foreign bonds.  Because the supply of foreign bonds is fixed in the steady state, an increase in the premium 
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 is required to restore portfolio equilibrium.  This is the portfolio effect of an increase in the rate of crawl.  On the other hand, the increase in 
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 results in an increase in the inflation tax 
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 as long as the inflation elasticity of money demand is less than unity, such that less reliance is made on export tax as a means of financing government spending.  This by itself would reduce the steady-state premium 
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.  This is the financing effect of an increase in the rate of crawl.

   Because two opposite forces are operating on 
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, whether the steady-state premium rises or falls is generally ambiguous, depending on which force is greater.  If the portfolio effect is greater than the financing effect, such that the 
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 curve shifts more than the 
[image: image146.wmf]0

=

m

&

 curve, the steady-state premium will rise (Figure 3(a)).  Conversely, if the financing effect is greater than the portfolio effect, the steady-state premium will fall (Figure 3(b)).  Because 
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 is also the rate of inflation in the steady state
, an increase in the rate of crawl means an increase in the long-run rate of inflation.  Thus, the present model does not support the usual trade-off between the premium and the rate of inflation, as commonly argued in the literature.

   The adjustment process is shown in Figure 3.  From the upper diagram (a), where the portfolio effect is shown to be greater than the financing effect, it is apparent that an increase in 
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 will lead to an immediate jump in the premium (from 
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 to 
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).  Subsequently, the premium and the real balance evolve to their new steady-state levels.  In the short run, the premium thus “overshoots“ its long-run value.  In the lower diagram (b), where the portfolio effect is smaller than the financing effect, the premium first jumps down from 
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 to 
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 at the time 
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 is increased.  After the initial jump, the premium continues to decline while the household accumulates foreign bonds in its portfolio.  In the short run, the premium thus “undershoots” its long-run value.

5.3. Fiscal Contraction

   A permanent reduction in real government spending 
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 shifts the 
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 schedule downward, leaving the 
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 schedule unchanged (Figure 4).  The new steady state is at 
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, where both 
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 are lower because the permanent reduction in real government spending 
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 lowers the steady-state requirements of export tax and inflation tax revenues.  The adjustment process is as follows.  The premium 
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 jumps downward instantaneously to point 
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 with the policy change.  At 
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, the real balance exceeds the demand for it, thus a falling premium is needed to induce the household to make a portfolio shift away from foreign bonds.  From that point on, the premium 
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 and the real balance 
[image: image165.wmf]m

 will decline together along the optimal path 
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 until their new steady-state levels are reached.  It should be noted that the chosen rate of crawl, hence the steady-state rate of inflation, remain unchanged.  Thus, this policy unambiguously lowers the premium, but does not increase the rate of inflation.

5.4 .An Overnight Unification of the Two Exchange Rates

   Inasmuch as the black market emerges in response to the imposition of controls, the most effective way of eliminating the black market is to eliminate those controls and to allow the exchange rate to reflect fully the scarcity of foreign exchange.  Let us see what will happen when the government unifies the official and black market exchange rates, by letting the official rate float overnight
.  Now, the rationing is eliminated and the official rate of depreciation is endogenized.  Let 
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 denote the unified floating exchange rate, and 
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 denote its now endogenous rate of depreciation.  Then, we have the following new dynamic system, consisting of equations (12’), (14’), and (15), with 
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where 
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 is redefined as 
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   Here, an interesting question emerges as to whether or not the rate of inflation will rise in the new steady state.  From equation (21), we have the following relationship in the steady state,
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Comparing equations (19) and (23), it is readily seen that the implicit export tax has vanished upon the unification of the official and black market exchange rates.  Although the government has lost the tax revenue arising from the implicit export tax, the revenue from the explicit tax 
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 has increased
.  Thus, the need for inflation tax does not necessarily increase, depending on whether the tax as a whole increases or not
.  Therefore, the effect on the inflation tax is ambiguous, even if the inflation elasticity of domestic money demand is less then unity.

     For instance, if the post-float (explicit) export tax (
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) is greater than the pre-float export tax 
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, the new steady state rate of inflation will actually fall if the inflation elasticity of domestic money demand is less than unity.  This is very likely to happen when the steady state equilibrium before the unification was in the high-premium region.  The intuition is obvious.  When the economy is operating in the high-premium steady state equilibrium, the potential ability of the government to collect tax from the implicit export tax 
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 is near its limit because the tax base 
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 is very small.  If the government unifies the foreign exchange markets so as to improve drastically the efficiency of resource allocation, it can be expected that the exports channeled through the official market will expand greatly, compensating sufficiently for the lose of implicit export tax 
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.  Therefore, in our theoretical framework, market unification has an ambiguous effect on the long-run rate of inflation even if the inflation elasticity of money demand is known.

6. Conclusion

   By directly introducing the implicit export tax into the fiscal budget in a dynamic optimization framework, this paper has analyzed the working of the dual exchange rate regime consisting of the official and the black markets.  The principal finding of our analysis is that, for a given long-run rate of inflation, there exist two steady states, corresponding to a high-premium region and a low-premium region.  The existence of dual steady-state equilibria reflects a Laffer curve, i.e., the same amount of export tax revenue can be obtained at either premium.  The low-premium steady state is a saddle point, while the high-premium steady state is an unstable point.  Thus, there is a unique optimal path converging to the low-premium steady state under rational expectations.  When the economy is in the low-premium region, the rate of inflation and the premium move in opposite directions along the optimal path; if the economy is in the high-premium region, the premium will display large fluctuations.

   The model has also been used to analyze the effects of four policies.  First, a maxi-devaluation reduces the premium only temporarily, but does not affect its long-run value.  This result is consistent with the literature.  Second, an increase in the rate of crawl (i.e., an increase in the steady-state rate of inflation) has two effects on the steady-state premium, namely, the financing effect and the portfolio effect.  Thus, in contrast to the general result of the existing literature, the inflation elasticity of domestic money demand itself cannot determine whether or not a trade-off exists between the premium and the rate of inflation.  Third, a permanent reduction in government spending will unambiguously lower the premium without increasing the rate of inflation.  Fourth and finally, although the government loses implicit tax revenue by unifying the exchange rates, the need for inflation tax may or may not increase, depending on whether or not the tax as a whole increases.

   For the authorities in developing countries, an attempt to reduce the black-market premium involves two questions: what policy is best suited for that purpose, and whether or not the unification of the official and black market exchange rates would accelerate inflation.  The analysis of this paper provides answers to these questions.  First, exchange rate policy itself, whether a maxi-devaluation or an increasing in the rate of crawl, is ineffective in reducing the long-run value of the black market premium
.  Thus, a relaxation of exchange restrictions and fiscal contraction may be needed to support the exchange rate policy in order to reduce the premium.  Second, in general, there is no trade-off between the benefits in resource allocation and the cost of inflation, when the official and black market rates are unified by the adoption of floating.  That is to say, a unification of the two exchange rates is not necessarily accompanied by an increase in the long-run rate of inflation.  When the black market premium is so high that the bases of both explicit and implicit export taxes are sufficiently small, the improvement of efficiency in resource allocation associated with the unification will result in a large increase in the export tax base, thus raising the tax revenue.  This, in turn, may reduce the need for inflationary finance.

Appendix

   Linearizing the dynamic system of equations (12’) and (14’) in the neighborhood of the steady states, we obtain
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It follows that, in the low-premium equilibrium (
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), the two characteristic roots are real and have opposite signs, meaning that 
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 is saddle point equilibrium.  On the other hand, the high-premium equilibrium (
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) is unstable.

ACKNOWLEDGEMENTS
Special thanks are due to Shinji Takagi for his valuable advice and comments.  The author also would like to thank Ken-ichi Hirose, Shinsuke Ikeda, Makoto Saito, Yushi Yoshida, an anonymous referee, and seminar participants at Osaka University for their helpful comments.  Financial support from the International Exchange Foundation for Japanese Studies is gratefully acknowledged.  Any remaining errors are mine.

References
Agenor, P.R., “Parallel Currency Markets in Developing Countries: Theory, 

Evidence, and Policy Implications”, Essays in International Finance, 

188, (1992), International Finance Section, Princeton University.

______ and Flood, R.P., “Unification of Foreign Exchange Market”, IMF Staff 

Papers 39, (1992), 923-947.

Bhandari, J. and Decaluwe, B., “A Stochastic Model of Incomplete 

Separation Between Commercial and Financial Exchange Markets”, 
Journal of International Economics 22, (1987),25-55.

______ and Vegh, C.A., “Dual Exchange Markets under Incomplete 
Separation: an Optimizing Model”, IMF Staff Papers 37, (1990),146-
167.

Dornbusch, R., Dantas, D.C., Pechman, C., Rocha, R. and Simoes, D., “The 
Black Market for Dollars in Brazil”, Quarterly Journal of Economics 

98, (1983), 25-40.

Flood, R. and Marion, N., “Exchange Rate Regimes in Transition”, Journal of 
International Money and Finance 2, (1983), 279-294.

Goldberg, L., “Exchange Rate Regime Reforms with Black Market Leakage”, 
Journal of Development Economics, 48, (1995), 167-187.

Guidotti, P., “Insulation Properties under Dual Exchange Rates”, 

Canadian Journal of Economics 21, (1988), 799-813.

Kharas, H. and Pinto, B., “Exchange Rate Rules, Black Market Premia and 

Fiscal Deficit: the Bolivian Hyperinflation”, Review of Economic 

Studies 56, (1989), 435-48.

Lizondo, J.S., “Exchange Rate Differential and Balance of Payments under 

Dual Exchange Markets”, Journal of Development Economics 26,

 (1987), 37-53.

______, “Alternative Dual Exchange Market Regimes”, IMF Staff Papers 38, 

(1991), 560-580.

Mullin, J.J., ”The Equivalence of Tariffs-Cum-Subsidies and Official 

Exchange Rate Devaluation under Dual Exchange Markets”, 

Journal of International Economics 34, (1993), 325-339.

Nowak, M., “Quantitative Controls and Unofficial Markets in Foreign 

Exchange: A Theoretical Framework”, IMF Staff Papers 31, (1984),

 404-431.

Obstfeld, M., “Capital Controls, the Dual Exchange Rate and Devaluation”, 

Journal of International Economics 20, (1986), 1-20.

Pinto, B., “Black Markets for Foreign Exchange, Real Exchange Rates and 

Inflation”, Journal of International economics 30, (1991), 121-135.

Quirk, P.J., Christensen, B.V., Huh, K.M., and Sasaki, T., ”Floating 

Exchange Rates in Developing Countries: Experience with Auction 

and Interbank Markets”, Occasional Paper 53, (1987), Washington,

 D.C., International Monetary Fund.














































































































































































� Throughout the paper, we will assume this condition in order to maintain comparability with the standard results of the literature.


� In the existing literature, a change in the rate of crawl is shown to have only the portfolio effect on the black market premium, owing to the assumption of a lump-sum tax.  This explains the usual result that the inflation elasticity of money demand determines the presence or absence of a trade-off.  When there are two effects, however, the determining factor is the relative magnitude of these two effects, and not the absolute magnitude of either effect.


� The exchange rate is defined as the amount of domestic currency per unit of foreign currency.


� As pointed previously, this profit must appear either in the private sector’s budget constraint or in the government’s budget constraint.  Because our model is a representative agent model, a convenient means to do so is to introduce the profit into the government’s budget constraint.  Otherwise, we need the assumption of heterogeneous private agents, which will greatly complicate the analysis.  As long as revenue enhancement is one of the principal reasons for adopting the dual official-black exchange rate regime (as is the case in this paper), it makes no difference whether this profit is introduced into the private sector’s budget constraint or into the government’s budget constraint, because the government can always tax the private sector in order to keep the profit to itself.


� In this case, the price paid for these licenses corresponds to the shadow black market exchange rate and fluctuates in response to variations in the supply of and demand for foreign exchange (Nowak 1984).


� Even if we follow the literature in assuming that the explicit export tax is levied lump sum, our results with respect to the trade-off between the black market premium and the rate of inflation remains intact.� EMBED Equation.3  ���


� For comparison purposes, it is interesting to note that Pinto (1991) expressed his budget equation as,





	� EMBED Equation.3  ���





In order to express the implicit tax from � EMBED Equation.3  ���, he reorganized it as,





	� EMBED Equation.3  ���





and defined � EMBED Equation.3  ��� as the implicit tax.  However, these two equations are fundamentally equivalent, so that the collection of the implicit tax from � EMBED Equation.3  ��� (with � EMBED Equation.3  ��� changed to � EMBED Equation.3  ��� in the second equation) is not made explicit.  By failing to directly introduce the implicit tax associated with � EMBED Equation.3  ��� into the government budget equation, Pinto (1991) and others in the existing literature have failed to present a complete picture of the trade-off between the black market premium and the rate of inflation.


� In the existing literature, the � EMBED Equation.3  ��� schedule is not related to � EMBED Equation.3  ���, so that it is a horizontal line in the � EMBED Equation.3  ��� space.  As a result, there is only one steady state.


� From equation (17), the steady state rate of inflation is equal to the official rate of crawl, so that a change in the rate of crawl has a one-to-one impact on inflation.  Furthermore, the policy of raising the rate of crawl of the official exchange rate is the only policy that affects the steady state rate of inflation.


� Although unification could also take the form of adopting a uniform fixed rate or crawling peg regime, with changes in net foreign reserves clearing the official foreign exchange market, few developing countries have adopted this approach in recent years (Agenor and Flood, 1992).


� Recall that, according to equation (10), � EMBED Equation.3  ��� is an increasing function of � EMBED Equation.3  ���, so that � EMBED Equation.3  ��� is a decreasing function of � EMBED Equation.3  ���.


� In contrast, the existing literature generally argues that market unification necessitates an increase in the revenue from the inflation tax so as to replace the revenue from the lose of implicit export tax (Pinto, 1991 and Lizondo, 1991).  This result crucially depends on the assumption that the tax is levied lump-sum.


�Ideally, we would like to introduce the production side into our rationing framework in order to analyze the effect of unification on exports.  In the present case, however, that would render the model analytically intractable.


� A maxi-devaluation has no effect on the long-run value of the premium.  An increase in the rate of crawl does affect the long-run value of the premium, but the direction of that effect is ambiguous.


�The conclusion that � EMBED Equation.3  ��� is difficult to prove algebraically.  However, from Figure 1, it is easily seen that the locus � EMBED Equation.3  ��� crosses the locus � EMBED Equation.3  ��� at � EMBED Equation.3  ��� from below.  The slope of the � EMBED Equation.3  ��� locus in the high-premium region is thus greater than that of the � EMBED Equation.3  ��� locus, so that � EMBED Equation.3  ���.  This, in turn, means that � EMBED Equation.3  ���.  I owe this proof to Ken-ichi Hirose.
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