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Abstract

A simple choice-theoretic cash-in-advance model is con-
structed to examine foreign exchange controls. While foreign ex-
change controls may improve both the exchange rate and the trade
balance for a (distortion-free) "small" open economy they reduce
its welfare. It is demonstrated that foreign exchange controls
act like a quota on imports and raise their relative price in the
same manner as a tariff would. Somewhat surprisingly, it happens
that shocks to the terms of trade are transmitted negatively to
the domestic economy. Finally, it is argued that foreign exchange
controls are not the optimal instrument to use to obtain a trade

balance objective.
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1. Introduction

The use of foreign exchange controls is widespread in the world
today. It is important, therefore, for the international economist to have
a clear understanding about how the adoption of such controls is likely to
impact on national economies. This paper examines foreign exchange controls
from the perspective of positive economics. The analysis is conducted within
the context of a choice-theoretic general equilibrium model which Helpman
(1981) proposed as a framework for evaluating alternative exchange rate regimes.
This modeling strategy is chosen as it highlights how the adoption of
foreign exchangeicontrols 1limits the opportunity sets facing individuals and
alters the incentive structure facing them. Once the effect of foreign exchange
controls in agents' decision rules is established it is then easy.to infer the
ramifications of them for an economy's general equilibrium.

It is shown that foreign exchange controls effectively place a quota
on imports and therefore increase their domestic relative price in the same
manner as a tariff would. The adoption of foreign exchange controls, in a sense,
transforms .the imported goods market into a nontraded goods market. Somewhat
surprisingly, this can result in shocks to the internationai terms of trade
being tfansmitted hegatively to the domestic economy. While the adoption of
foreign exchange controls may improve the trade balance and the exchange
rate they fend to worsen welfare for a distortion-free small open economy.
Finally, the question of whether foreign exchange controls are the optimal
instrument to obtain a trade balance objective is addressed. 1t is argued they

are not.



II1. The Economic Environment

Imagine a small open economy with a flexible exchange rate system

that has adopted foreign exchange controls. For simplicity, it will be
assumed that this economy has a life span of two periods. It is inhabited
by a representative agent whose goal is to maximize his lifetime utility,
U(*), as given by:

2 a1, ot £ ot

Uu(?) =z p "[UE) +Vv(@ZH+zZ)] (2.1)
t=1
' . . t t =t

where p is the actor's subjective rate of discount, and X and Z+Z~ are his

consumption of an exported and imported good in period t.1

The representative agent has two sources of income. 1In each period t
the individual is endowed with a certain quantity of the exported good, it, and
the 1mpor?ed good, it. Also, the agent receives from the domestic govefnment in
each period t a nominal transfer payment, Tt.. The exported good can Se freely
sold in world markets in period t at the world terms of trade, p*t, by which

is meant the relative price of imports in terms of exports.

Domestic residents can also freely participate on an international bond
market. In the first period the représentative agent can purchase or sell
real bonds which are denominated in terms of the exported good and pay
the fixed internationally determined real rate of return, r*. For instance,
if during the first period the agent purchased one unit of real bonds, he
would receive the equivalent of,1+r* units of the exported good during period
two.

In the model, the individual must use currency to purchase goods.
Furthermore, domestic currency must be used to acquire domestic output while
foreign currency is required to buy foreign produced goods. It will be assumed

the agent satisfies his demand for the exported and imported good from domestic



sources first. Thus, if in period t the individual purchases xt units of

the exported good he will buy them using currency from his current holdings of
domestic money, Mt. Likewise, in this period his purchases of imports, Zt,
will be bought using currency from his holdings of foreign money, Mft.

A time profile of the individual's life in period t will now be given
so as to highlight the circulation of money in the model. The sequencing of
monetary transactions outlined here is similar to that adopted by Helpman
(1981).2 The representative agent enters period t with a certain amount of
domestic and foreign money to spend left over from the previous period, t-1.
Now at the beginning of period t the individual receives in domestic currency
the income from his sales of the imported and exported good during the previous

t-l's(-t-‘l +P 2-1-21-1 where Pt-l

period. This amounts to P and P;-l represent
the domestic nominal prices of the exported and imported goods during t-1l.
At that time the agent also receives a nominal transfer payment from the government

in the amount Tt.

After receiving this cash the individual then goes to the international
bond cum foreign exchange market and redeems the bonds he purchased during
the previous period. These bonds are now worth (1+r':-]')l’tbt"1 units of domestic
money. The individual then purchases new export denominated bonds worth
Ptbt in domestic currency terms. His resulting new holdings of cash are then
allocated between holding domestic and foreign curreﬁcy in the magnitudes

Mt and M"t. On the foreign exchange market a unit of foreign currency can be

t t
bought or sold for e units of domestic money so that e 1is the period-t
foreign exchange rate. Since foreign exchange controls are in effect the
o
maximum amount of foreign currency the agent can acquire is M t.

During the remainder of the period, the individual uses his holdings of

domestic and foreign currency to purchase his consumption quantities of the



exported good, Xt, and the imported good, Zt+£t. He then will enter period

- *t %
t+1l with Mt-PtXt-Pizt units of domestic currency and M t-PItZt units of
%
foreign currency where PIt is the foreign nominal price of the imported good,

and the whole process begins again.

Note that the representative agent is free to sell whatever quantities
of the export good he chooses either domestically or internationally as long
as the sales are effected using domestic currency. Now assuming that foreign
residents can acquire as much domestic currency as they desire at the going
foreign exchaﬁge rate, et, the law of one price must hold for the exported

pt = %'t Ve = 1,2, (2.2)
good , where P*t is defined as the foreign currency price of the exported
good. Due to presence of foreign exchange controls domestic residents are not,
in general, free to buy as much of the imported good as they choose. As a result
of this restriction on trade, the law of one price does not have to hpld for
imports. This fact will be returned to later on.

Finally, as mentioned, there is a government in this economy. Its sole
purpose is to issue (or retire) money via transfer payments to the representative
agent and to control the amount of foreign exchange held by him. From the
representative agent's perspective these transfer payments are unrelated to his

holdings of domestic cash balances.

11I. The Agent's Optimization Problem

The agent's goal in life is to attain the highest possible level of welfare

in the above environment. The mathematical transliteration of this goal is to

solve the following maximization problem where the choice variables are xl,xz,

% % x *
zl,zz, o =o /9 , mzsnzlrz, o =M1 /p 1 , m 2= *ZIP*Z, and b :



Max U(Xl) + V(Zl+i1) + p[U(Xz) + V(zz+22)]

s.t.
I L I | (3.1)
i . 1 1.1 .,.1,1.-1
w2 + w2 = @Yph Re@lehzt) + 122”4 2% - (/R0
*
+ @ e ' p ) + eyt G2
- % *
xt+ @lehit <ul, pMet < (3.3)
- * *
X2 + (P%/Pz)z2 < m2, P 222 < m‘2 (3.4)
ml o< mt (3.5)
and
NP (3.6)

R~k x *t _kt, *t
where m tEM t/P t (recall that p =PI /P ).

The first two constraints, (3.1) and (3.2), are the individual's first and
second period budget constraints. The next two set of equations, (3.3) and
(3.4), are agent's cash-in-advance constraints in each period and reflect the
fact that the individual must use domestic currency to purchase the home produced
good and foreign currency to purchase the imported one. Conditions (3.5) and
(3.6) represent the constraints imposed by foreign exchange controls on the
agent's holding of foreign cash balances.

In the framework used here money is required by the exchange mechanism
in order to effect consumption purchases. Agents can choose whether to hold money
as a store of value, however, independently of their consumption decisions. This
portfolio decision will be made so as to maximize wealth, and hence the asset
(or assets) with the highest real return will serve as a store of value. To see
the issues involved here, define nt.as the domestic rate of inflation in period t

and 1'1*t as the foreign rate of inflation in this period so that 'rrt = (Pt+1-Pt)/Pt
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M ML _pHEy it

and m As long as nt and n*t are both greater than
-r*t/(1+r*t) the period t cash-in-advance constraints will hold as strict
equalities.4 That is, so long as the domestic and foreign economies are
inflating faster than the optimum quantity of money prescribes, bonds will
dominate money as an abode of purchasing power. This condition is assumed
to hold in the remainder of the analysis and hence (3.3) and (3.4) are
treated as equalities.

By undertaking the maximization routine involved, the following set

of first-order conditions can be obtainedﬁ

v Y = aralehpy o) (3.7)
v, @542 = araddye?u ) (3.8)
v xh = aryeu, x5 (3.9)

where a}, az, Kl and 12 are the Lagrange multipliers associated with the
constraints (3.1), (3.2), (3.5), and (3.6) respectively. To begin with,

equation (3.7) describes how the agent should optimally divide his first-period
expenditure on coﬁsumption between imported and exported goods. Nﬁte that

the presence of éxchange controls in the first period drives a wedge in the

amount (1+(x50}))separating the first-period marginal rate of substitution

between import and export'consumption, Vl(zl+il)/U1(X1), from its equality with

the terms of trade, p*l. Now as long as the foreign exchange controls in the

first period are effective the multiplier Xl associated with the exchange
restriction (3.5) will be greater than zero.5 Since Xl represents the

utility value of an extra real unit of foreign exchange, while a} shows the

value in utility terms of an incremental unit of first-period real income, the ratio
Alla} illustrates the value of an additional real unit of foreign exchange. measured in

terms of real income--~and consequently, like a proportional tariff, is a pure number.



Thus, with foreign exchange controls in place the effective cost of an extra
unit of imports, in the first period can be thought of as being made up of two
components. The first component is the p*l units of exports (or bonds) one
must sell on world markets in order to purchase the import good. The second
component derives from the value of the foreign exchange needed to purchase the
import good. One needs p*1 real units of foreign exchange in order to buy an
extra unit of imports and each extra unit of foreign exchange has a value of
lllo}. Hence the domestic total cost of increasing imports by a unit is

* .
(1+(K1/Q}))p 1. As can be seen, therefore, when foreign exchange controls are in

*
1. (1+(x1/a1))p 1, will be

effect the domestic relative price of imports, P%/P
*

above the world level, p 1. Foreign exchange controls raise the domestic

relative price of imports above the world level in much the same way as tariff

would.

Equation (3.8) shows that a similar condition governs the optimal division
of second-period expenditure between imports and exports. Finally, (3.9) is the
familiar intertemporal efficiency condition characterizing the‘agent's consumption-
savings decision.

In passing it will be mentioned that foreign exchange controls are -
equivalent to certain types of multiple exchange rate systems.A To see this
imagine that purchases of imports in period t must be effected at a different
exchange rate, st. Under this system the representative agent would set the
period-t marginal rate of substitution between import and export goods equal to
[1+(st-et)/et]p*t. The term (st-et)/et represents the effective tariff on
imports that the multiple exchange rate system imposes and is similar in nature to

the implicit tariff, kt/of, levied by exchange controls. This type of multiple
exchange rate system is identical to exchange controls in the same sense that

Bhagwati (1965) has argued that tariffs and quotas are equivalent.



The agent's optimization problem implies that his compensated demand

functions for the imported and exported goods will have the following forms:

b = 2 e by, p 2 (1) / (1) 1/ (1) D)
) ) @ @
22 = 220" (1Y) ,p 212/ (14 ) , 1/ (142 ) 1)
+) =) ) 4
2 = et amby o 2@md /), 1/ (1) )
+) (+) @ @
x2 = x2(p H(14nYy ,p 20 2) /(14 ) , 1/ (1) 1)
+) +) REN

where ntskt/at is the implicit tariff imposed on period-t imports by exchange
controls. The sign under an argument in one of the demand functions shows the
sign of the partial derivative of that demand function with respect to the argu-
ment in question. It is needless to say that the agent's level of welfare, U,
is dependent on such things as his endowment.of‘the export and import goods, the
~ terms of trade, the world real interest and the extent of exchange controls.

The nature of this dependence is discussed in fuller detail later on

Iv. The Impact of Exchange Controls

Suppose that the government decides to temporarily institutg a system
of exchange controls in the first period. Exchange controls can be used to
achieve a variety of objectives but one of the most common is to restrict the volume of
imports to some target level. Assume, therefore, that the government desires to
limit the physical volume of imports in period one to Zl units. This can be

achieved by setting the ceiling on the value of period-one foreign exchange

. ! ' ~*] %171
holdings, m =, so that m "=p "Z . Note that the imported goods market must

clear domestically in the first period in the sense that the demand for imports,

Zl, must equal the governmentally determined supply for them, El. That is,

the following import market clearing condition must hold

~ ~% *
T P

7l = 2ty ,p 2 ("), 1/ () D) = (4.1)



In response to various shocks to the economy the domestic relative

prices for first period imports, p*1(1+n1), must adjust in order to maintain
equilibrium in the imported goods market. The imported goods market in an
economy with exchange controls behaves in many respects in the same manner as

the nontraded goods market would in an economy with nontraded goods.6 (For

analysis of nontraded goods see Jones (1974), or more recently Kimbrough (1983)
and Greenwood (1983)).

In the model international trade must balance intertemporally. This
fact is easily discerned by first discounting equation (3.2) by (1+r*) and
then subsequently adding it to (3.1). Next, on the lefthand side of the
resulting equation eliminate the money terms by using the fact that the cash-
in-advance constraints given by (3.3) and (3.4) hold as strict equalities.
Finally, the transfer payment terms on the righthand side of the new equation
can be removed by noting that equilibrium in the money and goods markets implies
t .

z TJ/Pt = )-(t + (lmt)p*tit for all t.7 One then obtains

j=1

11 1 plgx?

=2
* -
P 72° + X +in-2(_=xl+ X

(1) (1+r)

(4.2)

Note that with exchange controls in place in the first period 21 will replace
Z1 in the above expression (c.f. (4.1)).

To aid in understanding how exchange controls effect the economy
consider the impact of relaxing first-period exchange controls. The agent

can purchase more imports when the government increases the amount of foreign

exchange he can hold. Specifically, dil/dﬁ%l = 1/p*1. In light of this, the
impact on the agent's welfare level, U, from a marginal relaxation of the ceiling
on the amount of foreign exchange he can hold can be deduced from (2.1), (3.7),
(3.9), (4.1) and (4.2) to be

du/dm’t = Tu () (4.3)
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This expression is easy to interpret. A unit relaxation in first-period
exchange controls would allow the agent to purchase an additional llp*l units
of first-period imports. The cost of these additional imports to the economy
would be a unit of foregone export consumption. But, as is evident from (3.7),
1/p*1 units of extra import consumption is worth (1+TE) units of export consump-
tion to the agent. Thus, by relaxing the exchange restrictions by a unit the
individual realizes a net welfare gain worth the equivalent of Tﬁ units of
first-period exports. This gain, Tﬂ, is converted into utility by multiplying
it by the marginal utility of first-period exports, ul(xl).

It is easy to deduce how this liberalization in first-period exchange
controls affects the price for first-period imports, p*1(1+n1). This is done
by dis?lacing the first-period import clearing condition, (4.1), while making use
of (4.3) to get

ap™t b1 1 - mlramb)ul

- <0 (4.5)
L p*IZi ‘

(with zi=z /3 T (1) <o, w=(nHp 2, (1Y), and zl=32l/3y both > 0)

where u; represents the marginal propensity to consume first-period imports
and is less than unity in value. As was probably expected, when exchange controls
are loosened the domestic price of imports drops in response to their increased
availability.

Note that the decrease in the price for current imports, p*1(1+n1), is
inversely related to the size éf the marginal propensity to consume current
imports, u;. The larger this datum the more willing the agent £8 to increase
his demand for imports in response to the improvement in his welfare. Consequently,
the less the domestic price of imports will have to fall in response to the

increase in current import supply. Also, note that this gain in welfare is

directly proportional to the size of n1/(1+n1) so that the bigger this magnitude
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is the smaller will be the drop in price. Finally, the fall in current import
prices is negatively related to the size of Zi which represents the substitution

effect of a change in p*1(1+n1) on current import consumption. The bigger this
substitution effect 1s, or the more willing the agent is to substi;ute toward
current import consumption and away from the consumption of the other goods as
o*1(14nly falls, the smaller will be the decline in p (1+n0).

The first-period trade balance will deteriorate in respoﬁse to exchange
control liberalization. The current trade balance, tbl, is defined by (4.5)
shown below

ol = B - xhp 2t (4.9

Thus, the response of the trade balance to a loosening of exchange controls is

1 *] 1
dtb™ _ 11 1dp (M1 ‘
R TR <o (4.6)
dm dm

with xi=xt/ap* ety >0, b= xuh >0, and xt = &M@ > 0)

where u; is the marginal propensity to consume first-period exportables.8
The sign of the above expression is unambiguously negative, a fact which is
demonstrated in the Appendix. The first term illustrates the worsening

in the trade balance generated by the increased volume of iméorts now
permitted with the new higher quota for foreign exchange. Recall that
exchange control liberalization has a positive effect on welfare. This will
stimulate the domestic demand for the export good which, as the second term

shows, causes a deterioration in the trade balance. The last term indicates

the positive impact on the trade balance that a fall in the effective price of

current imports has. As the domestic price for imports drops, home'demand for

exports falls and this has a beneficial effect on the current trade balance.
The current exchange rate depreciates in value when first-period exchange

controls are relaxed. Recall that equilibrium in the money and goods markets
t

. . t,ot -
implies that X Tj = P [X +(1+nt)p tZt] for all t. Consequently by using the
j=1
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law of one price (2.2) the current exchange rate e1 can be written as

*] - *]-
el = T1/[P 1(x1+(1+n1)p 1Zl)]. Thus, since a liberalization in first-period

*1

exchange controls causes the domestic relative price of imports, (1+n1)p s

to fall, e1 must rise implying that the current exchange rate depreciates in
value. This drop in the exchange rate occurs because the real value of

domestic income, X + (1+n1)p*151, falls leading to a reduction in the demand for
domestic real balances.9 It should be noted that while a relaxation (tightening)
in exchange controls causes a deterioration (improvement) in the trade balance
and a depreciation (appreciation) in the exchange rate it has a beneficial
(deleterious) impact on economic welfare.

The above line of reasoning can also be employed to show that the
anticipation of future foreign exchange controls--in an economy which does not
currently have foreign exchange restrictions--will worsen the current trade balance
and cause a drop in welfare. The movement toward a current trade balance
deficit is caused by the fact that in anticipation of future exchange controls
individuals will substitute toward current import (and export) consumption-
as the domestic price of future imports rises.

Alternatively, suppose that the exchange controls are permanently in place. Now
consider the impact on the economy of an anticipated deterioration in the |
future terms of trade (i.e. let p.k2 rise wﬁile holding p*1 fixed). In ; case
where exchange controls are permanently instituted, the imported goods market

must clear domestically in each period so that

2t = 2y o Ry ey 1 ey ) = 3 .
4.7)
22 = 22" Yy o 2y a1 ey ) = 7

where EQ is the government's target level of imports for the second period.

Also, once again trade must balance intertemporally so that (4.2) holds
with a slight modification to incorporate the fact there are exchange controls

present in both periods. This modified equation is
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w1, 1, Pt | gl £ i
Pz HX Ty T (+r%) (4.8)

An anticipated deterioration in the future terms of trade leads

to a decline in the agent's welfare, U(-). The size in this drop in welfare
can be shown using (2.1), (3.7), (3.9), (4.7) and (4.8) to be

au/ap*? = 0y (XHZ2/ (L) 4.9
As can be seen this fall in welfare is directly proportional to the volume
of second-period imports, 22. Next the impact of this temporary deterioration
in the terms of trade on the first and second period domestic prices for
imports can be determined by undertaking the appropriate comparati#e static

exercise on the system of equations (4.7). One obtains

1.2 .21 1,72
* =757 +r¥
*92 A ¢
dp ‘
1.2 .21 1.2
* - 4
d(p*2(1m%) /(i) [2,2;,-292, 10, X )2 [ (LHr¥) <9 (4.11)
*2 A *
dp
1,2 1.2 10
= - >
with A‘lez ZZZl 0.

The signs of the above expressions are both unambiguously negative. This
follows since the numerators of both expressions are negative while their common
denominator, A, is positive; this latter fact arises from the negative semi-
definiteness of the substitution matrix obtained from the consumer's problem.

Thus, an anticipated deterioration in the future terms of trade causes the domestic
price of imports in both periods to fall. It may seem & bit surprising that shocks
to world relative prices are negatively transmitted to the domestic economy. The
intuition underlying this result is straightforward. When the future terms of trade
deteriorate the individual feels poorer as (4.9) illustrates. At the original set
of relative prices the agent cuts back on his consumption of imports and exports in
both periods. With the supply of imported goods fixed the reduced demand for them

is vented by a drop in their relative price.
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Finally, the response of today's trade balance to an anticipated fall
in the relative price of exports can be analyzed for the case of permanent
exchange controls. This response is determined by the simple differentiation
the trade balance definition (4.5). This yields

1 *1 1

*¥2,. 2

tr ~
deb_ _ yldp (in) 1 dp TN/ 15200 50
a2 17 %2 2 ap*2 "%

As can be seen, in response to an anticipated deterioration in the future
terms of trade the current trade balance improves. Since the volume of
imports is being controlled all of the impact on the trade balance occurs
through adjustment in the export market. The last term in the above expression
illustrates the beneficial impact on the trade balance that a reduction in export
consumption, due the drop in welfare, has. The first and second terms show the
improveﬁent in the trade balance resulting from the decline in the current and

future domestic prices of imports which lead to a contraction in current

' export consumption. It should be noted that without exchange controls the effect

on the trade balance of an anticipated drop in the future terms of trade is
ambiguous. On the one hand, the associated fall in Welfare causes current import
and export consumption to be cut. On the other hand, the rise in the relative
price of future imports tends to stimulate current import and export cdnsumption.
The overall éhange in the trade balance would thus be ambiguous. in the

absence of exchange controls.

V. Nominal Exchange Controls

In practice nations often set the ceilings on the.amouﬁt of foreign
exchange that domestic residents can hold in nominal terms rathef than in import.
equivalent units as was assumed in the previous section. This is probably
because nominal targets are less costl& to administer. But as will be shown

this policy renders the physical volume of imports prone to both movements



in the world general price level and to fluctuations in the terms of trade. 1In
this section it will be assumed that the government temporarily imposes a limit
in the first-period on the nominal amount of foreign exchange agents can hold.
Again, let this ceiling on agents' first-period holdings of foreign currency be
denoted by ﬁ%l.

To begin with, consider the impact of a general increase in first-period
world nominal prices (i.e. let dP*llP*1=dP:1/ P:l so that dp*1=0). In the first
period the amount of imports, Zl, that the agent can purchase is given by

Zl=M%1/P:1(=m 1/p 1). Thus, a rise in the first-period nominal price of imports,

% : %
PII, represents an effective tightening of controls. Specifically, dZI/dPI1=

~ * * ok
-M.*I/(PII)2 = - (ZI/P 1)leldm 1. Therefore by recalling expressions (4.3), (4.4)

and (4.6) it can be immediately seen that a general increase in the world price
level causes a drop in domestic welfare, a rise in the first-period domestic
relative price of imports, and a tendency toward a trade balance surplus. In

particular,

* o
av/aet = -@lehay/aR <o

alp™ by et = - @ehan ™ amby 1an™ > 0

and

* *
dtbl/dP;1 = - (Zl/P 1)dtblldm 1 > 0.

Next, the effect of a temporary increase in the current terms of trade,
p*l, will be examined. In undertaking this exercise it will be assumed that
the time path of the foreign money supply remains constant. An increase in the first-
period terms of trade will then be associated with a rise in the current world
nominal price of imports, pil, and a fall in the price of exports P*l. To see this
note that equilibrium in the foreign money and goods markets implies that
t

s
st =
j=1

%* *
P t[iﬁt +p ti*t] for all t, where T*t denotes the period-t nominal transfer
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*t

- -
payment that the foreign government gives to its residents, while X = and 2 t represent

foreign residents' endowments of goods X and Z in t.ll It immediately follows that
ap*t/ap*t = -0*Ep¥E/p* ang ar;"/ap*® = [1-08"%12 % /p"" with 6™ being defined
as the share of the import good in period-t foreign real output so that
¥t p*ti*t / [i*t +p*tz*t].

Now by using the above results it is easy to deduce that a temporary
increase in the current terms of trade leads to a reduction in welfare

of

a/ap™t = - Zu &h [t 10" 1 <0 (5.1)

This drop in welfare can be broken down into two components. The first component,
zlul(xl), represents the deterioration in welfare brought about by a 'pure"
increase in the terms of trade. That is, it measures the impact on welfare that
an increase in the world relative price of imports has, holding the world nominal
price of imports constant. As discussed, a fise in the world terms of trade,
p*l, is likely, however, to be associated with an upward movement in the world nominal
~ price of imports, Pil, and therefore an effective tightening of exchange tontrols. The
price of imports represents an effective tightening of exchange controls. The
second component, ZlUl(Xl)nl(l-e*l), illustrates the welfare loss attributable
to this further restriction on agents' real holdings of foreign exchange.

The impact of an increase in the current terms of trade on the first-period
relative price of imports, p*1(1+n1), turns out to be ambiguous. Formally,

alp*nly] /@ty uzt ) (1-6"Y (1-(n'7 ity 2t

% *1 *1,,1
dp 1 P Z} P 4

30 (5.2)

(recall that Z.]l <0).

A "pure" increase in the world terms of trade tends to depress the

domestic relative price of imports. This is because an upward movement in the
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world relative price of imports exerts a negative income effect on domestic
residents and thus reduces the demand for all goods on this account. Given

the fixed supply of first-period imports available to domestic residents, due

to exchange controls, a drop in their price must occur so as to clear the

domestic market. Thus, a pure Increase in the current terms of trade is negatively

transmitted to the domestic economy as discussed earlier. This is captured by the first

term of (5.2). The second term portrays the positive effect on the current

domestic relative price of imports that an effective tightening of first-period
exchange controls has. As can be seén, the larger (smaller) the share, 9*1, of
home county importables in foreign real output the more (less) dominant the terms
of trade effect becomes creating a tendency for the domestic relative price of
imports to fall (rise) when the current terms of trade increase. This is because
the larger 6*] is the less impact a change in the world terms of trade has on the
world nominal price of imports.

Finally, a tendency toward a trade balance deficit will occur when there
is an upward movement in the first-period terms of trade. Specifically,

dtb /ap't = -{Xid [p (140t 1/ap Mxgan/ap e 2} < o (5.3)
M () ()

with the negative sign of this expression being proved in the Appendix.12

VI. Optimal Attainment of a Trade Balance Target

Governments may institute foreign exchange controls for a variety of reasons.
Often exchange controls are implemented during a time of economic crisis so that a
target level for the current account or trade balance can be attained., It seems,
however, that foreign exchange controls are likely to achieve this objective at
an unnecessarily high welfare cost. To see this let t%l denote the government's
target level for the trade balance in the first period.13 This target is fulfilled

when
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T - x - plgl sl (6.1)
Obviously, the "first-best" policy to attain this goal will be one which maxi-
mizes the agent's lifetime utility function (2.1) subject to the economy 's
intertemporal budget constraint (4.2) and the above trade balance target (6.1).
By carrying out the prescribed maximization routine the following set of first-

order conditions--in addition the constraints (4.2) and (6.1)--emerge:

ui(xl) = (LRIL + (8/a)]pU; K% (6.2)
v, 2" + 7% = p*Fy xF) Ve<l,2 (6.3)
()0, (D) = o (6.4)

where o and © are the Lagrange multipliers associated with the economy's inter-
temporal budget constraint and trade balance target, respectively.14 In order
to optimally attain the trade balance target the government must adopt a policy
which generates a general equilibrium duplicating the set of conditions 4.2),
(6.1), (6.2), (6.3) and (6.4).>

First, note that (6.3) states in each period t that the marginal rate of
substitution between import and export consumption, Vi(Zt¥Zt)/U1(Xt),shou1d equal
the world terms of trade»p*t. Thus the optimal attainment of the current account
target does not involve driving a tariff-like wedge between the domestic and
international relative prices of imports. Second, in order to efficiently attain
the first-period trade balance target a wedge in the amount (1 + (8/)) should be
driven between one plus the domestic real rate of interest, Ui(xl)/pUi(Xz), and
one plus the world real rate of interest, 1 + r*, It can be seen that foreign
exchange controls fail to meet both of these two efficiency criteria. Implicitly,
the optimal policy involves taxing the principal and interest on borrowing from
abroad at the proportionate tax rate ¢ where ¢ = @/2. Such a policy could be

instituted by either implementing an explicit proportionate tax on international



19

financial transactions, or by imposing quantitative restrictions on capital
flows in the amount Eﬁl. Also, instituting a dual exchange rate system where
a separate price for foreign exchange is charged for trade balance trans-
actions can attain this objective.16

The essential idea is that a current account target is primarily a means
of achieving a given intertemporal pattern of consumption and therefore is best
attained by policies that directly discriminate against consumption across
periods by striking at intertemporal relative prices rather than by policies which
discriminate against consumption within periods by striking at intratemporal relative
prices. It is not being argued here that enforcing a target level for the
trade balance is a laudable goal. 1In general it is not. This is easy to see since
in the above problem the government is maximizing the agent's 1ifetime
utility subject to a budget set which is artificially restricted due to the
trade balance constraint (6.1). Thus in this setup the economy is at least as
well off without a trade balance target as it is with one. What is being argued

here, however, is that if the government desires to achieve certain policy goals

relating to the various balance of payments accounts it should pick the

- policy best suited to directly attain this goal, a point recognized by Johnson
(1965). Those advocating foreign exchange controls should Precisely outline

the policy objectives which such controls are aimed at accomplishing, justify why
these goals are desirable, and explain why foreign exchange controls are

the best available policy for attaining these ends.

VII. Conclusions

To summarize, foreign exchange controls effectively place a quota on imports.
As a result they drive the domestic price of imports above the world price in
exactly the same fashion as a tariff would. In many respects when foreign exchange
restrictions are imposed, the imported goods market behaves in the same manner as a

nontraded goods market would. It turns out that shocks to the world terms of
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trade can be negatively transmitted to the domestic economy. This occurs
because the nontraded goods nature of the import market renders only the income
effect from the world terms of trade shock operational. While the imposition of
foreign exchanges controls can improve the trade balance and the exchange rate
they reduce the welfare of a distortion-free small open economy. Finally, it is
argued that foreign exchange controls are not an appropriate tool to obtain a
trade balance objective. This is because the trade balance primarily reflects
agents' intertemporal decision-making about how much to consume and save, while
foreign exchange controls mainly impinge on individuals' intratemporal

decision-making about how to allocate their within-period consumption spending

between imports and exports.
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Appendix

From the representative agent's optimization problems and the various

equilibrium conditions in the model it is easy to see that the following set

of four equations specify the determination of Xl, X

nz (oxr 22) in the model's general equilibrium,

2

vl(min(21,21)+il) = Ul(xl)p*1(1+x 1(21)n1)
o

vz(min(22,£2)+iz) = Ul(xz)p*2(1+xcz(§2)n2)

v, & = e )

*1
P

*
min(zL,zly + xt + 0

2

in(fz,iz) + X

2

(1 + r*)

=X

’ nl (or 21), and

}-(2

t T

where Zt=min(§t,£t) and ¥ t(Et) is the characteristic function associated with

set ° = {z5:2° < 2%}, 1.e., x , =1 1f z% = 7 and x = 0if 25 <",

¢

For the case of temporary first-period exchange controls, discussed in

the text, the endogenous variables in the above system of equations will be

1

easy to see that

and

so that

vy Dy ahe iy o™

1, * "2 =2 1, *1
Uy ety @ e

I

1

3
it

with

14r*

n

%2 32
%
dm 1

<90

<0

X7, X2, nl and Zz. By performing the specified comparative static exercise it is

(c.f. ftn. 8)

m= U(Xl)p*livll(£2+iz)[Ull(xl)/(1+r*)+p(1+r*)ull(x2)]+u11(x2)p*2U11(x1)

P /(4% } > 0
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Finally, consider the situation where first-period nominal exchange
controls are temporarily in effect. Here the endogenous variables are Xl, 'nl,
X2 and 22. It is easy to show that Xz, and 52 respond in the following fashion

*
to a temporary shift in the first-period terms of trade, p 1

*1n 1. %1 ,a2,=2 1
o’ 8 zlul(x Yo vy, (Z2425u,, (xh -
*1 n
dp
*1~ % *%*
a2 8 121U (Xl)p llI (Xz)p 2(J (xl)
az’ 1 11 11 <0
1 i
dp

(0 < o1 <1)

%*
so that dtb]'/dp 1 < 0 as was shown by equation (5.3) in the text.



Footnotes

11t will be assumed that U(-) is a strictly quasi-concave class C2

function. The term Zt in V(') is a constant and merely serves to simplify

the analysis. This will be readily apparent later on.

2Cash-i.n-advance models similar in style to the one utilized here have

also been employed by Stockman (1980) , Lucas (1982), and Persson (1984).

This notation can be translated into the above two period environment by
*1_ % % 2 1...1
utilizing the following definitions: r IEr 5T 250,ﬂ15(P -P7)/P ,nzsm,

% *
m*12p*2 p*ly p* | ana m %= e

.

For instance, consider the agent's decision regarding his first period

holdings of cash balances. His first-order conditioﬁs regarding how many
bonds and how much domestic money to hold in the first period are: Ot1=(1+r*)0£2
and al = [1/(1+41'1)]oc2 + Bl, where a} is the lLagrange multiplier associated with
the budget constraint (3.1) and Bl is the multiplier linked with the first
cash~in-advance constraint in (3.3). Thus 61 = [(nl+r*1 + ﬂlr*l)/(1+ﬂl)(1+r*l)]o}.
Hence if nl > -r*l/(1+r*l) then Bl > 0.

5Formally, thé_Kuhn-Tucker conditions associated with the foreign
exchange restrictions are: ﬁ*t-m*téo ,xtzo and )\t(r'ﬁ*t-m*t) =0, Ve=1,2.
Thus whenever the multiplier, lt, is greater than zero the period-t exchange
controls are binding. The converse, however, is not generally true. For

simplicity, it will be assumed that if the foreign exchange constraint is

binding then the multiplier, A, is strictly positive in value.

That controls on international transactions can be analyzed from the
perspective of a competitive market generating an (implicit) market-clearing
price for the controlled quantity has been discussed, for the case of capital

controls, by Obstfeld (1984) and Adams and Greenwood (1984).
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7Since-the cash-in-advance constraints (3.3) and (3.4) hold as strict
equalities, X*+(14n°)p zt=m*.  Similar conditions will hold in the rest of
the world so that if X; is defined as the '"foreign" country's purchases of
domestic output and M; as its holdings of domestic real cash balances then
X;=m;. Equilibrium in the domestic goods and money markets in period t requires
that X“+X_=X" and mt-lm.:sz;:l'[j/Pt. Thus, )'(t+(1+r|t)p"’ti“=z'j:=1

hand side of this expression represents the demand for domestic real cash balances

Tj/Pt where the left-

and the right-hand side the supply.

8Expression (4.6) can also be presented in alternative manner. From

(4.2) and (4.5) note that the trade balance can be equivalently written as

*
2 222].

tb1 = -(1/(1+r*))[i2-x -p Differentiating this expression yields

1 *01
dtb- _ 1 1,2, 2 2, %2 2. dp (1#n)
L T {[+ran” (utu) 1 + [y 2])) S 1} <0

As discussed, whep the foreign exchange controls are relaxed the agent realizes
an improvement in welfare. To the extent tﬁat he uses.this welfare gain td
increase‘his future consﬁmption the current trade balancé improves, as the first
term in brackets illustrates. The liberalization of first-period exchange
controls tends to reduce the current domestic relative price of imports. This
causeé a substitution away from future consumption toward the consumption of
first-period imports which worsens today's trade baladce. This effect is

captured by the second term in brackets in the above expression.

9The current model can easily be adapted to analyze the balance of payments
under a fixed exchange rate system. In the present setup the choice of exchange
rate regime is irrelevant for the economy's real equilibrium as long as under a

fixed exchange rate system the monetary authority uses interest-bearing reserves in
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any exchange rate stabilization schemes it pursues--see Helpman (1981) and

Persson (1984). It is easy to deduce from the line of argument just presented

in the text that under a fixed exchange rate system a liberalization of exchange
controls will lead to a deterioration in the balance of payments. Often
devaluations occur in the presence of exchange controls. Unlike Aizenman (1981),

a devaluation in the current model would have no real effects, with or without
exchange controls in place--assume that the devaluation takes place at the
beginning of the first-period. This obtains for two reasonms: (1) there are

no wealth effects from money in the model's general equilibrium and (ii) the
monetary authority's holdings of interest-bearing reserves ﬁould be irrelevant

for consumption ailocations in the model. By contrast, a devaluation in the present
model with capital controls in place would have real effects because private capital flows

will no longer offset changes in the monetary authority's holdings of interest-bearing

reserves--see Obstfeld (1984).

1OJust to be clear, Zg = BZZIBIP*2(1+ﬂ2)/(1+r*)] <0,
2k = at/atp™ 2 (umdy /(e 1 > 0, 22 = &3t ()] > 0, and 7 = x> o.

11See footnote 7.

12To aid in uhderstanding this expression consider two cases. -First, let
9*1=1 so that a pure change in the terms of trade is being examined. Here the
domestic price of first-period imports falls (c.f. (5.1)) and tends to reduce
current export consumption and improve the trade balance, as the first term shows.
The second term illustrates the reduction in export consumption caused by the fall
in welfare which also tends to improve the trade balance. The third term portrays
the increase in the real value of imports, p*lzl, brought about by the rise in the

terms of trade and operates to worsen the trade balance. The first and second terms are

dominated by the third. Next consider the case where 8% = 0. The third term disappear:
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here since p*lz1 remains constant; the increase in p*1 is exactly offset by

the fall in Z1 caused by the rise in Pil. Now the domestic relative price of
imports rises (c.f. (5.1)) and this stimulates export consumption and worsens
the trade balance, as shown by the first term. The second term operates in the
same manner as before and thus works to improve the trade balance. Here the
first and second terms have exactly offset one another and dtblldﬁkl =0, If
0< 9*1 <1 the change in the trade balance will be a weighted average of these
two cases and hence dt:b]'/dp*1 < 0.

13One might first ask whether it is feasible to use first-period exchange

controls to attain the target level for the trade balance, é%l. The answer is
yes. To see this note that (3.8), (4.2), and (4.5) imply a unique solution

) %o -~ % %
%2 which is given by the equation Vl(X2+p 272 ety b x2) /p7D) = p 2ul(xz).
This solution for X2 when used in cohjunction with (3.9) provides a unique value

~k1, %
for xl. Finally, a unique for Zl(=m 1/p 1) is then obtained from (6.1).
14Formally, the government's optimization problem is

max{uxl) + vl + 74 + olu®) + vz +Z9)1)

+ a®-xt-p 2t + /) @-B-p*%22)] + o[B-x-p*iz - Sl
with thé choice vériables being X;, Zl, X2 and 22. The variable O represents the
marginal utility of wealth, while © illustrates the welfare loss--measured in
utility terms--associated with a marginal increase in the trade balance tafget.

It will be assumed that the trade balance constraint (6.1) is binding.

15Since‘y(-) is strictly quasi-concave while the constraints (4.2), (6.1) are

convex the first-order conditions (4.2), (6.1), (6.2), (6.3) and (6.4) are bothnecessary
and sufficient for a maximum. Also, the implied solution generated for X;, Zl, X?

and 22 is unique. Again, as mentioned in footnote 14, it will be assumed that

(6.1) is binding.
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6In more general settings than the one adopted here such policies
can have an additional channel of impact on the economy via their impact
on the nominal interest rate. In the simple model adopted here the real
and monetary sides of the economy are separate and consequently this avenue
of effect is not operational. For an example where it is, see Adams and
Greenwood (1984). To see the equivalence of a trade balance target and capital
controls in the modelynote that under a flexible exchange rate system the
trade balance (actually the current account) is equal to the‘negative of the

capital account. Controlling one is therefore equivalent to controlling the

other.
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