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Real Exchange Rate Targeting 

Und er Capital Controls 

Can Money Provide a Nominal Anchor? 

PETER J. MONTIEL and JONATHAN D. OSTRY* 

The issue of whether the mo ney supply can serve as a nominal anchor for 
the domestic priee leve/ under real exchange rate targeting is examined. 
When capital contrais are perfect, so that there is complete separation 
between official and unofficial foreign exchange markets, the domestic 
inflation rate can be stabilized, but on/y at the expense of a widening 
gap between official and parallel market exchange rates. When cross­
transactions between the two markets are permitted, the dornes tic inflation 
rate cannat be stabilized either in the short run or the long run. [JEL E52, 
E61, F31, F41) 

ACTJVEEXCHANGE rate management has become increasingly preva­
lent among developing countries in recent years. With a view toward 

preserving competitiveness, these countries have frequently adopted 
rules under which the nominal exchange rate is depreciated continuously 
to offset differences between domestic and foreign inflation rates. 
Because such rules, which effectively target the real exchange rate, 
establish a feedback from domestic inflation to the nominal exchange 
rate, countries adopting them sacrifice the role of the exchange rate as 

* Peter J. Montiel was Deputy Division Chief of the Developing Country 
Studies Division of the Research Department when this paper was written and 
is currently Danforth /Lewis Professor of Economies at Oberlin Co liege. He is a 
graduate of Yale University and the Massachusetts Institute of Technology. 

Jonathan D. Ostry, an Economist in the Research Department, holds a doctor­
ate from the University of Chicago, as weil as degrees from the London School 
of Economies and Political Science, Oxford University, and Queen's University. 

The authors would like to thank Guillermo A. Calvo and Mohsin S. Khan for 
useful comments. 

58 



©International Monetary Fund. Not for Redistribution

EXCHANGE RATE TARGETING 59 

the nominal anchor for the priee leve!. Since priee leve! stability remains 
an important macroeconomie goal in such countries, the question natu­
rally arises as to whether the role of nominal anchor _ can instead be 
provided by a policy-controlled financial aggregate, such as the money 
supply. 

In an earlier paper (Montiel and Ostry (1991)), we investigated the 
effects of real shocks on priee leve! stability under real exchange rate 
targeting.1 We found that the stock of domestic credit could not replace 
the exchange rate in the role of nominal anchor under such a regime. 
While the money supply may represent a more obvious candidate for this 
role, our previous paper incorporated the assumption of perfect capital 
mobility, which prevented the authorities from treating the money supply 
as a policy variable. To examine the implications of money supply target­
ing under a real exchange rate rule, we now consider the case in which 
capital controls are imposed, thereby making sterilization feasible, and 
ask whether fixing the money supply can stabilize the priee leve! in 
response to shocks. The analysis Ieads naturally to a consideration of the 
case in which the effectiveness of capital controls is Jess than perfect, and 
we examine the implications of money supply targeting in this case as 
well. We find that using money as a nominal anchor is problematic in 
both cases. 

The paper is organized as follows: the next section presents an abbre­
viated description of our previous model, modified for the presence of 
effective capital controls, and demonstrates the inflationary conse­
quences of a real-specifically, a terms of trade-shock in the absence 
of money supply targeting. The money supply is then fixed through a 
policy of active sterilization in Section II, and the macroeconomie impli­
cations of the terms of trade shock are reexamined under these circum­
stances. Section III considers how the analysis is affected when capital 
controls are imperfect. Our findings regarding the role of money as a 
nominal anchor are summarized in a brief concluding section. 

1. The Basic Model Under Capital Controls and No Leakages 

We consider a small open economy in which competitive firms com­
bine labor (available in fixed supply) and a sector-specific factor to 
produce home goods and exportables, using a standard concave technol­
ogy. Ali priees are flexible, ensuring that full employment is continuously 
maintained. 

1 Other pa pers dealing with the issue of real exchange rate targeting include 
Dornbusch (1982), Adams and Gros (1986), and Lizondo (1991). 
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The income generated from production of the two goods is received by 
consumers who use it to buy home goods and importables. Consumees 
have Cobb-Douglas utility, which implies that they allocate a constant 
fraction of their total expenditures to each of the two goods in every ti me 
period. The real value of aggregate consumption expenditures is assumed 
to depend upon the real value of factor income net of taxes, the real 
interest rate, and real financial wealth. Real factor income, which we 
denote by y, is the value of output of exportables and home goods, 
deflated by the consumer priee index. As shown in Khan and Montiel 
(1987), under the assumption that the externat trade surplus is zero in the 
initial steady-state equilibrium, real factor income depends only on the 
terms of trade (the priee of exports relative to imports), denoted by p, 
with y '(p) > O. 

Real household financial wealth consists of real money balances 
(rn = M IP), plus the real value of foreign securities (vF,IP), Jess the 
real value of loans extended to households by the banking system 
(dp = Dp!P), where P is the domestic priee leve! . To permit it to control 
the domestic money supply, the central bank in this economy refrains 
from engaging in foreign exchange transactions for financial purposes. 
We assume that, as a result of this policy, a parallel foreign exchange 
market emerges in which priva te iodividuals trade foreign exchange at the 
market-determined exchange rate, v .  The central bank continues to 
opera te an official exchange market, however, for ali commercial trans­
actions. Since trade in the official market is limited to commercial 
transactions, interest earnings on foreign securities are converted into 
domestic currency at the parallel market exchange rate. 

To simplify the analysis, it is assumed that the foreign inflation rate is 
equal to the nominal interest rate on foreign securities and, therefore, 
that the foreign real interest rate is zero. This implies that inflows into 
the parallel market (in the form of interest earnings on the stock of 
foreign securities) are just sufficient to offset the rate at which the real 
value of the stock of foreign securities is eroded by foreign inflation, and 
therefore, that the real stock of foreign securities (in terms of traded 
goods), denoted JP, is constant when capital controls are perfect. 

For the composition of the household portfolio, we assume that 
uncovered interest rate parity holds continuously: 

i = i* + v' (1) 

where i is the domestic cost of borrowing, and i* is the return on foreign 
securities. The demand for money depends on the nominal interest rate 
and on real income: 

rn = L[i* + v ;y(p)]; L1 < 0, L2 > 0, (2) 
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where subscripts denote partial derivatives with respect to the corre­
sponding arguments. For the purposes of this section, we shall assume 
that monetary po licy takes the form of holding the real stock of credit to 
the private sector (dp) constant. 

Under real exchange rate targeting, the authorities continuously ad just 
the commercial exchange rate, denoted by s,  in order to keep the real 
exchange rate (the relative priee of importables to home goods) constant 
at a base period leve!. Therefore, the rate of devaluation of the commer­
cial exchange rate is adjusted according to the difference between the rate 
of inflation of home goods and the foreign currency rate of inflation of 
importables, which we denote as TI* •2 Because the domestic priee index 
is a weighted average of the domestic priee of importables and home 
goods, un der this rule the domestic rate of inflation, denoted by 'lT ,  will 
be equal to the rate of inflation of home goods. Thus, the real exchange 
rate targeting rule can be expressed as 

(3) 
We assume that the real exchange rate rule is implemented from an 
initial steady state characterized by a fixed nominal exchange rate (that 
is, § = 0) with no capital restrictions. The resulting equilibrium real 
exchange rate (see Khan and Montiel (1987)) represents the base period 
value for the application of the real exchange rate rule. From equa­
tion (3), therefore, domestic inflation will be equal to 'TT* in the initial 
equilibrium. The description of the financial sector is completed by using 
the Fisher equations, r = i - 'TT and r* = i* - 'TT* ,  together with equa­
tions (1) and (3), to write the following expression for the domestic real 
interest rate: 

r = i* - TI* + b = b ' (4) 
where b = v ls re presents (1 plus) the premium between the financial and 
commercial exchange rates, b is the proportion al change of b, and we 
have used the previous assumption that r* = O. 

An equilibrium for this economy requires, fust, that the supply of 
nontraded goods, denoted y,. , equal the sum of the demand for such 
goods from the private and public sectors, c, + g,. (internai balance). 
Denoting by e the share of total private expenditure devoted to home 
goods, the internai balance condition may be written as 

y,(p) = ec[y(p) - t , b ,m + bfp - dp] + g,. , (5) 

2 In the absence of terms of trade shocks, 'TT• is the foreign currency rate of 
inflation of traded goods, which will be referred to in what follows simply as the 
foreign inflation rate. 
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where t represents the real value of taxes and where units are chosen 
so that the value of the real exchange rate is unity in the base period.3 
In equation (5), p and fP are exogenous variables, while gn, t, and dP 
are po licy determined. The real mo ney supply, m ,  however, is an endoge­
nous variable. Its behavior over time can be derived from the house­
hold budget constraint. 4 This yields the following expression for the 
accumulation of real money balances: 

rh =  y(p) - t - c[y(p) - t,r* + b, m + bfP - dp'] 
+ r*(bfP - dp) - bdP - Tim - bjP + dP. (6) 

Since jP = 0 when r* = 0, and since monetary policy holds dP = 0 in this 
section, we can rewrite equation (6) more simply as 

rh =  y(p) - t - c[y(p) - t ,  b, m + bfP - dp] - bdP - Tim. (7) 

Using equation (3) and the definition of b, the mo ney market equilibrium 
condition (2) can be expressed as 

m = L[b + TI,y(p)). 
Solving this expression for the domestic inflation rate, 7r, yields 

TI =  7r(b , m ; p), 'ITt = -1 < 0; 1T2 = liL1 < 0; 

(8) 

'IT3 = -L2y' IL1 > O. (9) 

Finally, equation (9) can be substituted into equation (7), permitting us 
to express the madel as a system of two differentiai equations in b and 
m .  It can readily be shawn, however, that the equilibrium defined by 
rh = b = 0 is unstable (that is, both roots of the system are positive). 
Since m and b are both "jumping" variables, therefore, the system will 
move instantaneously to the steady-state position, rh = b = 0, which 
represents the unique perfect foresight solution.5 

3 We have suppressed the real exchange rate as an argument from the supply 
of nontradables function, since, under the real exchange rate rule, this relat1ve 
priee does not change. 

4 The private sector budget constraint assumes that inflation tax revenues that 
accrue in the first instance to the central bank are not handed back to the private 
sector. This assumption was necessary to ensure the existence of a unique steady 
state in our previous paper (Montiel and Ostry (1991)), and is also necessary 
under the assumftion of imperfect capital mobility. A related point is made by 
Woodford (1988 in his discussion of the macroeconomie effects of pegging the 
interest rate. , 

5 The instability of the system defined by m = b = 0 requires that the interest 
elasticity of money demand be less than unity in absolute value. This assumption 
was also required in signing results in our previous paper (Montiel and Ostry 
(1991)) and is maintained throughout the present paper. 
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Imposing the conditions rh = b = 0 in equations (5), (7), and (9) yields 
a system of three equations in m, b, and 'lT, which can be used to deter­
mine the effects of real shocks on the equilibrium values of these vari­
ables. Since our prirnary interest in this section is in the inflation rate, it 
is convenient to rewrite the system as a two-equation system in 'lT and b, 
which can be analyzed graphically. To do so, note from equation (3) that 
v = 'lT - 'lT* when b = 0 (since b = v - s). We can therefore rewrite the 
money market clearing condition (2) as 

m = L['lT,y(p)]. (10) 

Substituting this equation into equations (5) and (7) (with b = rh = 0) 
yields the following two-equation system in 'lT and b: 

Yn(P) = 6c{y(p) - t,O ,L['lT, y(p)] + bfp - dp} + 8n 
0 = y(p) - t - c{y(p) - t, 0, L['lT,y(p)] + bfp - dp} 

- '1TL['1T,y(p)]. 

(11) 

(12) 

The combinations of b and 'lT that satisfy equations (11) and (12) are 
portrayed in Figure 1 .  The schedule labeled NN is the locus of combina­
tians of b and 'lT that clear the market for home goods (equation (11)). 
The slope of the NN schedule is 

d'!T/dbiNN = -jp /LI > 0, (13) 

where a subscripted number denotes a partial derivative, so that L1 is the 
partial derivative of money demand with respect to its first argument 
(namely, the interest rate), which is negative. The intuition underlying 
equation (13) is that a rise in b raises the real value of the private sector's 
financial wealth and creates an incipient excess demand for home goods. 
To restore market clearing, a rise in the inflation rate, which reduces real 
wealth by lowering real money balances, is required. 

The schedule labeled SS is the locus of combinations of b and 'lT 
that maintain the rate of growth of real mooey balances equal to zero 
(equation (12)). Its slope is given by 

d'!T/dblss = -cl[p/[m(1 - e) + c3L.], (14) 

where e is the absolu te value of the interest elasticity of money demand, 
which is taken to be less than unity in the initial steady state. The 
numerator of equation (14) is negative, since a rise in b raises wealth, 
increasing consumption expenditures (c3 > 0) and reducing monetary 
accumulation. The denominator, however, may be positive or negative, 
since the first term, m(1 - e), is positive but the second term, c3 Lt. is 
negative. The sign of the denominator is ambiguous because an increase 
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Figure 1. Macroeconomie Equilibrium Under Capital Controls 
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Note: p0 is the initial terms of trade defined as the priee of exports relative to 
imports. 

in inflation bas an ambiguous effect on the accumulation of real money 
balances, m. On the one band, an increase in -rr raises the inflation tax 
on the assumption that E < 1 ,  thereby reducing rh; on the other band, 
higher inflation reduces real balances, and bence wealth, which causes 
consumption to decline and saving and rh to rise. For sufficiently inelastic 
money demand, however, the effect of inflation on consumption will be 
dominated by the effect on the inflation tax. This is the assumption 
underlying the negative slope of the SS schedule in Figure 1. 6 

Consider now the effect of an improvement in the terms of trade­
tbat is, a rise in p. An improvement in the terms of trade raises the value 

6 Our comparative statics results with respect to inflation do not, however, 
depend on the assumption that the SS schedule is negative! y sloped. If the slope 
of SS is positive, then the result requires on! y th at SS be steeper th an NN, which 
is assured by previous assumptions. 
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of the marginal product of labor in the exportables sector and causes 
employment to shift from home goods production to export production.7 
In addition, the rise in p raises real income and, bence, the demand for 
home goods. For both reasons, an incipient excess demand for non­
tradables develops, the elimination of which requires a reduction in real 
wealth and, bence, in private spending on ali goods, including non­
tradables. This is brought about by the adverse real balance effect of a 
rise in inflation. Thus, the NN schedule in Figure 1 shifts vertically 
upwards to N'N', with the magnitude of the dis placement given by 

(15) 

Thrning to the SS schedule, a rise in p raises real factor income, y, 
which by itself would tend to raise the rate of money accumulation. How­
ever, it also raises real consumption spending, both directly through the 
marginal propensity to consume, and indirectly by increasing real wealth 
(through a positive real balance effect). In addition, the positive effect 
of an improvement in the terms of trade on mo ney demand increases the 
inflation tax, 'ITL, thereby reducing m. Figure 1 is drawn on the as­
sumption that the marginal saving propensity, [1 - Ct - (c3 + '1T*)L2), is 
positive-that is, the increase in real in come associated with the improve­
ment in the terms of trade raises income net of the inflation tax by more 
than it raises consumption.8 In this case, the SS schedule shifts up to a 
position such as S'S' in Figure 1, by a magnitude that is given by 

d'IT /dplss = y  '[1 - Ct - (c3 + 1T*)L2] /[m(l - E) + c3 Lt] > O. (16) 

As can be seen, the shifts in both curves con tri bute to arise in the inflation 
rate, although they have opposite effects on the parallel market premium. 
Solving for the effects of the terms of trade shock on inflation gives 

d'ITidp = [-y� cJ[P + 6y'ct cJ[p(1 - 'IT*L2)) / [m(1 - E)fp 6c3]. (17) 

The denominator of this expression is positive under our maintained 
assumption that E < 1.  A sufficient condition for the numerator to be 
positive is that 'IT* L2 < 1-that is, that the increase in real income net of 
inflation tax associated with the improvement in the terms of trade is 
positive, a condition that is likely to be satisfied in practice.9 We conclude 

7Tbe fact that y:, < 0 can be rigorously shown by substituting into the output 
supply function the equilibrium real wage as a function of the terms of trade. See 
Khan and Montiel (1987). 

8 Again, our comparative statics results do not depend on this assumption. 
9 Notice th at this condition is equivalent to the requirement tbat the product 

of the share of seigniorage in real income and the income elasticity of mo ney de­
mand be less than unity, something that would be easily satisfied for any plausible 
values of the parameters. 
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that an improvement in the terms of trade rai ses the steady-state inflation 
rate under real exchange rate targeting and no capital mobility. 10 This is 
shown by the movement from point A to point B in Figure 1 .  The pre­
mium, b, will certainly decline for sufficiently inelastic money demand, 
but may increase otherwise. 

ll. Can a Money Supply Rule Stabilize Priees? 

Suppose now that the authorities, anticipating the inflationary effects 
of a shock under real exchange rate targeting, attempt to stabilize the 
inflation rate (that is, set 1r = 1r*) by pursuing a monetary target. Under 
this regime, the nominal money supply continues to grow at the world 
rate of inflation, 1r*. This rule therefore implies 

rh = (1r* - 1r)m.  (18) 

Of course, holding the nominal money supply on this path requires 
abandoning the assumption that the real stock of credit, dP, is constant, 
since credit policy must now be geared to sterilizing the effects of the 
balance of payments on the money supply. Returning to the system 
consisting of equations (5), (6), and (9), the new monetary policy regime 
implies replacing rh by ( 1r* - 1r )m in equation ( 6), with dP now an endoge­
nous variable. Thus, equation (7) is replaced by 

dp = 1r*m - {y(p) - t - c(y(p) - t, b, m  + bfp - dp]} + bdp . (19) 
The new system consists of equations (5), (19), (9), and (18). To 

solve this system, it is convenient to define a variable, w = bfp - dP, 
which represents households' nonmonetary financial wealth. Since w = 
bfp - dP, we cao now rewrite (19) as 

w = y(p) - t - c[y(p) - t ,b ,m + w) + bw - 1r *m .  (20) 

Next, the equilibrium condition for the nontraded goods market 
(equation (5)) can be solved for b, yielding 

b = b(m + w, p), bt = -c3/Cz > 0, 
bz = (y� - ecl y') l(ecz) > o. (21) 

Substituting this expression into equations (9) and (20), and the resulting 
version of (9) into (18), produces a two-equation system in m and w 
given by 

10By contrast, under a fixed exchange rate re�me, this shock would lead to a 
real exchange rate appreciation in the mode!, w1th no change in the steady-state 
rate of inflation (see Khan and Montiel (1987)). 
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rh =  {'TT* - 'TT[b(m + w , p), m , p]}m 

w = y(p) - t - c[y(p) - t ,b (m + w,p),m + w] 

- "'T*m + b(m + w, p)w. 

67 

(22) 

(23) 

It can be readily shown that the roots of this system are positive. Since 
m and w are both jumping variables, this implies that the unique perfect 
foresight path is given by the solution of (22) and (23), with rh = w = O. 

The immediate implication of this result is that the money supply 
targeting rule considered in this section stabilizes the domestic inflation 
rate at the world rate, 'TT*, even in the face of a terms of trade shock. This 
follows from equation (22), with rh = 0, since 'TT = 'TT*, regardless of the 
value of p. Thus, when capital controls are perfect, a money supply rule 
can indeed stabilize the dom es tic inflation rate un der a real ex change rate 
target. Notice, however, that equations (22) and (23) also imply th at in 
response to a change in p, m and w will, in general, undergo discrete 
changes. Since the rate of growth of the nominal money supply is fixed 
by the rule (19), a discrete change in m can come about either through 
a jump in the domestic priee leve! or through a once-for-ali change in the 
stock of credit, dp, to accommoda te the impact of the terms of trade shock 
on the real demand for money. Thus, a jump in the priee leve! can also 
be avoided under this rule if credit policy is accommodative. 

To determine which way the stock of credit will have to move in order 
to stabilize the domestic priee leve! on impact, equations (22) and (23), 
with rh = w = 0, can be solved for the effects of the terms of trade 
improvement on the equilibrium values of m and w. In our case, it proves 
convenient to solve for m and m + w instead. The result is 

dm/dp = -mc3[y '(l - wL21L1) - y�/6]/(c2 �) > 0 (24a) 

d(m + w) !dp = -m[y'(l - L2"1T*) - y�/6 

+ (w - Lt "'T*)(y� - 6cty')/(6c2)]/(�Lt) < 0, (24b) 

where � = -mc3('TT* - w/L1)1c2 > 0 is the determinant of the system 
(equations (22) and (23) ). Th us, the favorable terms of trade shock results 
in an increase in the real demand for money, the accommodation of which 
requires a once-for-al! expansion of credit to prevent a discrete fall in the 
domestic priee leve!. At the same time, the free exchange rate must 
undergo a discrete appreciation. This follows from the result in equation 
(24b) that real wealth falls. Since m + w = m + bfp - dp, and since 
credit-financed changes in m leave m - dP unchanged, the exogeneity 
of fp under perfect capital controls implies that m + w cao fall only 
through a reduction in the premium, b. 

In addition to the finding that monetary targeting cao indeed stabilize 
the domestic inflation rate, the second key result of this section is that 
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this initial change in the premium is not the end of the story. In fact, the 
premium will continue to change over time, even white m and w remain 
at their stationary values. To see this, notice from equation (20) that the 
increase in p and decline in m + w will tend to move the rate of increase 
in the premjum-which effectively represents movements in the domestic 
real interest rate-in opposite directions. The favorable terms of trade 
shock tends to induce an excess demand for nontraded goods, requiring 
an increase in the domestic real interest rate (that is, in b) to restore 
equilibrium in that market, while the reduction in household wealth, 
m + w, induces an excess supply of nontraded goods, requiring a fall in 
b to restore equilibrium. The net effect can be derived by using equation 
(24b) in equation (21), which yields 

db/dp = [y'(l - L2'TT*) - y� /6]/(L1 'TT* - w) < O. (25) 

Thus, the exchange rate (or equivalently, the premium) in the parallel 
market undergoes a discrete initial drop and then appreciates continu­
ously at a constant rate. The permanent rate of appreciation represents 
a reduction in the domestic real interest rate required to maintain equi­
librium in the market for nontraded goods in the face of the reduction 
in the demand for such goods caused by the decline in real household 
wealth. 

Under real exchange rate targeting, then, the only way that a perma­
nent wedge between the domestic and foreign real interest rates can 
emerge is with an ever-widening gap between the commercial and finan­
cial exchange rates (that is, b =F 0).11 While this may be sustainable in the 
short run, it is unlikely to be so in the long run, when an ever-widening 
gap between the two exchange rates would create unbounded incentives 
to engage in cross transactions between official and unofficial markets. 
We now examine whether monetary targeting can effectively stabilize the 
priee leve! when capital contrais are less than perfect. 

III. The Model with Leakages 

The results of the previous section suggest that our madel should 
explicitly incorpora te the effects of incentives to engage in cross transac­
tions that arise when a substantial gap begins to emerge between the 

1 1  In this case, b must be negative, implying an appreciation of the financial 
exchange rate relative to the (fixed) commercial exchange rate., Notice also that, 
sin ce w = bfp - dp is constant and fp is exogenous, the fact th at b < 0 implies th at 
èi.P < O. This perpetuai credit contraction, resulting from the need to sterilize 
permanent! y the current account surplus induced by the favorable terms of trade 
shock, is in effect what causes the continuai pressure on the financial exchange 
rate to appreciate. 
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financial and commercial exchange rates. In this section, we incorporate 
such leakages between markets in the simplest way possible. We make 
the convention al assumption that when the financial exchange rate, v ,  is 
depreciated (appreciated) relative to the commercial rate, s-tbat is, 
b > 1 (b < 1)-arbitrage flows are created between tbese two markets. 12 
Thus, inflows into the parallel market will be an increasing function, 
k( . ), of the premium, b - 1: 

� = k(b - 1) + i* F,, k(O) = 0, k'(O) > 0, (26) 

where the second term in (26) represents interest earnings on holdings 
of foreign securities (which we bave aJready assumed to be exchanged 
tbrough the parallel market). Using the definition of the real value of 
foreign securities, [p, we can rewrite equation (26) as13 

ip = k(b - 1). (27) 
Thus, given the properties of the k ( . )  function, it is clear that when 
b = 1 ,  sa that there is no premium, inflows into the parallel market in 
the form of interest earnings are just sufficient to offset the erosion in the 
real value of foreign securities due to foreign inflation, as in the last 
section. When b > 1,  however, households are able to direct foreign 
exchange into the free market, implying that jP is positive. Increases i!l 
b further increase inflows into this market. Conversely, when b < 1 ,  [p 
is negative as individuals find it profitable to sell in the official market 
foreign exchange acquired in the unofficial market. Although inflows are 
negative in this case, they become Jess negative as b rises toward unity, 
so that k( . ) is still an increasing function as stated in equation (26). 

Consider now the regime of Section 1 in which the authorities keep the 
real stock of credit, dP, constant. The internai balance condition contin­
ues to be given by equation (5), which can be solved for b as a function 
of b,  fP, and m:  

b = ct>(b , fp.  m ), ct>. = -!P c3/c2 > 0; 
cf>2 = -c3/c2 > 0; cf>3 = -c3/c2 > O. (28) 

A rise in b, [p, or m raises real priva te holdings of financial wealth and 
creates an excess demand for home goods, the elimination of which 
requires a rise in the domestic real interest rate and, bence, in b .  

Substituting equation (28) and the definition of v into the money 
market equilibrium condition (equation (2)) and solving for 1T gives 

1T = w(b , [p, m), w1 = [pc3/c2 < 0; 

w2 = c3/c2 < 0; w3 = c3/c2 + liL. < O. 
12 See, for example, Guidotti (1988) and Bhandari and Yégh (1990). 13 Recall the assumption, i* = 1r•. 

(29) 
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A rise in b or fp raises the domestic interest rate, thereby lowering 
mo ney demand and crea ting ex cess supply in the mo ney market. Equally, 
a rise in m creates an excess supply of real balances. In ali three cases, 
therefore, a fall in the inflation rate, 1r, is required to resto re money 
market equilibrium. Substituting equations (26), (28), and (29) into the 
private sector's budget constraint and setting dp = 0 gives the following 
expression for rh: 

rh =  y(p) - t - c[y(p) - t, cf>(b , fp , m), m + bfp - dp] 

- w(b , fp, m)m - cf>(b , fp, m)dp - bk(b - 1) 
= 'l'(b , fp,m), \111 = -k' - Rjpc3/c2; 

'1'2 = -Rc3/c2; 

\113 = -Rc3/c2 - (1 - e.)m/L17 (30) 

where R = (m - dp) represents the central bank's holdings of foreign 
exchange reserves, which are assumed to be positive. 14 Under the as­
sumption that e. (the absolute value of the interest elasticity of money 
demand) is less than unity, '1'1 is ambiguous in sign (since k' > 0), but '1'2 
and '1'3 are both positive. 15 Equations (27), (28), and (30) form a three­
equation dynamic system in b ,  fp, and m.  The trace of the ma tri x asso­
ciated witb this dynamic system is equal to <1>1 + '1'3, which is positive, 
implying that not ali the roots of the system can be negative. The deter­
minant of the matrix associated with the dynamic system is equal to 
-m(l - e.)k'c3/(c2L1), which is negative, implying that the number of 
negative roots must be odd. From these two facts, it follows that the 
matrix associated with the dynamic system possesses exactly one negative 
and two positive roots. Recalling that the system possesses a single 
predetermined variable, (fp), it follows that the equilibrium defined by 
jP = b = rh = 0 is a saddlepoint. 

Rather than solve for the dynamics of the system, which are not of 
immediate interest, we proceed directly to analyze the effects of a terms 
of tracte shock on the long-run equilibrium, focusing particularly as 
before on the effects on the steady-state rate of inflation.  

Since in the steady state, the real stock of foreign securities must be 
constant (that is, jP = 0), it is clear from equation (27) that the premium 
must also reach a constant value-that is, b = 1. Having established that 
bis constant ( that is, b = 0), the internai balance condition (equation (5)) 

14 If the central bank ex tends credit to the government, m - dp is reserves plus 
credit to the government; in either case, m - dp is positive. 

15 As mentioned previously, ali results are evaluated around an initial steady 
state with b = 1 .  
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now determines the leve! of priva te wealth, m + bfp - dP. With b and JP 
reaching constant values (equation (27)), and with monetary policy hold­
ing dP constant, it is clear that internai balance requires m to be constant. 
Therefore, the private sector budget constraint (equation (6)) may be 
written as in Section 1 above with rh = b = jP = d.P = O. It follows that 
the steady state of the system is formally identical to the one analyzed 
in Section I (given specifically by equations (11) and (12) above). Because 
b and fP enter the steady-state mode) only multiplicatively, the solutions 
for bfP and TI will be identical in this section with those in Section I. The 
only difference between the models is that, rather than determining TI and 
b as in Section 1, the system now determines the steady-state values of 
TI and /p. In particular, under the domestic credit rule, d.P = 0, the 
steady-state response of the rate of inflation to a terms of trade shock is 
the same in the model witb leakages as in the model without. 

The analysis of this section th us indicates, first, that the incorporation 
of leakages into the basic model of capital controls implies that, rather 
than adjusting instantaneously to terms of trade or other shocks, the 
economy moves gradually toward a steady-state equilibrium, with its 
position at any instant being driven by the value of the system's only 
predetermined variable, fp· In the steady state, the only differences 
between the models with and without leakages concern the values of b 
andfp·  In the mode! of Section I,fp is exogenous while b is endogenous, 
and vice versa in the model with leakages. Since b and fp only enter the 
system as a product, it is clear that the value of bfP must be the same in 
both cases. Equally, it is clear that the values of ali other endogenous 
variables, and specifically the inflation rate, to which the economy ulti­
mately converges in the steady state, are the same in both models. 
Therefore, as in Section I, an improvement in the terms of trade is 
inflationary under real excbange rate targeting in the model with leak­
ages, with the long-run effect on TI being given by the expression in 
equation (17). With this result in band, we now proceed to address the 
issue of wbether a monetary policy rule can contain this inflationary 
impact once the possibility of leakages is taken into account. 

IV. Effect of a Monetary Rule in the Model with Leakages 

To analyze the consequences of monetary targeting in the presence of 
leakages, we again assume that the authorities adopt the money supply 
rule (18). To derive the required rate of credit expansion, substitute (18) 
in (6) as before, and solve for d.P without, however, setting jP = 0 in this 
case. The resulting credit policy is given by 
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d.P = 1r*m - {y(p) - t - c[y(p) - t, b, rn + bfp - dP]} 

+ bdp + bjp, (31) 

which differs from equation (19) only by the inclusion of the term, 
bjP, representing the credit expansion required to offset the monetary 
consequences of leakages into the unofficial foreign exchange market. 

The resulting mode! consists of the nontraded goods market clearing 
condition (5), the money market equilibrium equation (9), equation (18) 
describing the evolution of the real money supply, the leakage function 
(27), and the credit rule (31). Proceeding as in Section II by making use 
of the variable, w = bfp - dP, and noting th at now w = bbfP + b jP - d.P, 
we can again substitute into the credit rule-in this case, equation (31). 
It is immediately clear, however, that the resulting version of (31) is 
identical to equation (23). Thus, the system that emerges in this sec­
tion is identical to that of Section II, with the addition of the leakage 
function (27). 

The introduction of leakages, however, turns out to have radical impli­
cations for the mode! of Section II. The interpretation of the system is 
exact! y as before, except that corresponding to the new leakage function 
(27), the variablefP now becomes predetermined, rather than exogenous. 
Since the system is forward looking, the solution implies working back­
ward from a steady-state configuration. Consider, then, the steady-state 
version of the mode!. For the system to reach a steady state, the prede­
termined variable, fp, must satisfy jP = O. From (27), this requires that 
b = 1-that is, the premium must disappear in the steady state-and fp 
becomes an endogenous variable. Recall, however, from Section II that 
in the steady state the mode! determines values for both w and b. By 
examining equations (22) and (23), moreover, it is easy to verify that fp 
does not appear in the model's steady-state equations. The condition, 
jP = 0, withfP made endogenous, therefo.t;,e in effect introduces an addi­
tional restriction on the mode! (b = 1 ,  so b = 0), without introducing an 
additional endogenous variable (since fP does not appear in the mode!). 
It is not surprising, therefore, that this mode! does not possess a steady­
state solution. There is no perfect foresight pa th consistent with monetary 
targeting in the mode! with leakages. 

The economies underlying this result are straightforward. In brief, the 
presence of leakages implies that in the long run the economy effectively 
exhibits perfect capital mobility. Changes in the stock of credit will not, 
therefore, affect the real money supply. Instead, since the system deter­
mines an equilibrium value of the stock of real nonmonetary assets, w ,  
changes in dP will simply be offset by corresponding changes in fP, just 
as in our previous mode!, and monetary policy will be powerless to alter 
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the economy's steady-state inflation rate. The only steady-state solution 
of the system, therefore, is that of the previous section, with 1r > 1r* in 
response to a permanent improvement in the terms of trade. Money 
supply targeting cannot provide an alternative nominal anchor in this 
case, simply because monetary policy cannot control the money supply 
in the long run in the presence of leakages. 

Suppose, however, that, in full awareness of this result, the authorities 
nevertheless respond to a terms of trade shock by temporarily supple­
menting their real exchange rate target with capital controls and a money 
supply target, intending to abandon such controls at sorne future date. 
Could such a po licy, while it is in place, succeed in stabilizing the domestic 
inflation rate at the world rate 1r*? 

This question is addressed in Figure 2. Setting rh = 0 in equation (22) 
and w = 0 in (23) yields the dotted loci labeled with the corresponding 
conditions in Figure 2. Along the rh = 0 locus, the domestic rate of 
inflation, 1T, equals the world rate, 1r*, so th at with the target growth rate 
of the domestic money supply set equal to 1r*, the real money supply is 
unchanged. Along the w = 0 locus, real household nonmonetary finan­
cial wealth is unchanged.16 The relative slopes of these loci follow from 

dmldw l .v = o = (-wc3/c2)/(1T* + wc3/c2) 

< dmldwlm = O = (-c3/c2) /(c3/c2 + 1 /Lt) < O. (32) 

A favorable terms of trade shock in a context of real exchange rate and 
monetary targeting causes the w = 0 locus to shift to the left. 17 The rh = 0 
locus may shift in either direction, but in any case will intersect the new 
w = 0 locus (labeled w' = 0) to the northwest of point B, so that the 
intersection of the two loci corresponds to a lower value of w and higher 
value of m ,  say at point C. This follows from equations (24a) and (24b) 
in Section II, and corresponds to the perfect foresight equilibrium in the 
absence of leakages between markets. 

In the presence of leakages, however, point C no longer represents an 
equilibrium. To study the economy's dynamics in this case, consider the 
family of loci in Figure 2 corresponding to constant values of real private 

16 We assume that the w = 0 locus is negatively sloped, which will be the case 
if the world rate of inflation is small. Our results do not depend on this assump­
tion, however. 

17The magnitude of the shift is given by 

dw/dpl . = [y'(l - wc,/c2) - y�/9(1 - w/c2)] /(wc3/c2) < O. w - 0  
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wealth,m + w, whichforconveniencewewillcall a (that is,a = m + w). 
Each member of this family has a slope of -1,  and one such member, 
denoted DE, is indicated in Figure 2. Another such locus, corresponding 
to a higher value of a ,  passes through the initial equilibrium at A,  while 
yet a third, with the lowest value of a ,  passes through C. The relationship 
between the value of a at C and its initial value at A is derived in equation 
(24b). lt is also possible to show that, once capital contrais are aban­
doned, the long-run equilibrium value of a,  which we refer to as a* , will 
settle somewhere between its value at C and at A-that is, the long-run 
free capital mobility equilibrium must be along a locus such as DE.18 

To see how the economy gets from A to its long-run position along DE 
in the presence of leakages, notice that, along a perfect foresight path, 
neither the premium, b, nor the aggregate priee leve! can be expected to 
rn ove discontinuously, since this would crea te arbitrage opportunities 
among assets or across time. The implication of th�s is that household 
wealth cannat jump at the instant that capital controls are abandoned­
that is, the perfect foresight path must move the economy on to the locus 
DE at that instant.19 On impact, then, the economy must move into a 
region in the m-w plane, from which it can reach DE at the appropriate 
instant. Notice that both m and w can jump to the perfect foresight pa th, 
as in Section II. Because the nominal values of the stocks of money, 
foreign assets, and credit are ali predetermined, these jumps must come 
about through changes in the premium, b, and in the aggregate priee 
level. From such an initial point, the dynamics of the system must obey 
the directional arrows indicated in Figure 2, which are derived with 
reference to the rh, = 0 and w' = 0 loci, sin ce these govern the system 's 
dynamics until capital controls are abandoned. 

To see where the economy moves on impact, consider, first, the locus 
of ail points that can be reached from A by a jump in the priee leve!, with 
b unchanged at its initial value of unity. This locus is Iabeled b = 1 in 
Figure 2. It has a negative slope (because an increase in the priee leve! 
reduces both m and dP, and the latter increases w), which is greater than 
unity in absolute value. To reach points to the left of this locus, b has to 

18This can be shown as follows. Totally differentiating equation (5) uncjer the 
assumption of perfect capital mobility, so that b = 1 (and therefore b = 0), 
we have d(m + w) ldp = (y� - acly')lac3 < O. Comparing this ta the result in 
(24b) shows that the reduction in m + w is smaller under perfect capital mobility 
than under perfect capital contrais. 

19 Since m + w cannot jump at the moment th at contrais are abandaned, equa­
tion (5) implies that b also cannot ebange dîscantinuously. 
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Figure 2. Dynamics Under Temporary Capital Controls 
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faU, while to reach points to the right, b has to rise. Points that are 
simultaneously below the b = 1 and DE loci, such as J,  cannot be on a 
perfect foresight path, because such points are characterized by b < 1 
and m + w < a*. The latter implies, from equation (21), that b < 0, so 
b is unable to reach its final value of unity when controls are abandoned 
without undergoing a discrete upward jump, an event that we have 
previously ruled out. Similarly, points simultaneously above both loci, 
su ch as K, have b > 1 and m + w > a*, so b > 0, and the sa me problem 
arises (except that a discrete drop is required in this case). Finally, it can 
be shown that the locus DE cannot be reached from points above DE and 
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rh' = 0, but below b = 1,  such as L.20 It follows that on impact the 
economy must jump to a position below rh' = 0, and between the loci 
b = 1 and DE, to a point such as M in Figure 2. From M, the economy 
must follow a pa th such as the one indicated in the figure, reaching a point 
such as Non the locus DE at the instant capital contrais are abandoned. 

The relevant observation about this pa th for our purposes is that along 
MN, the real mo ney supply is continuously falling. Since, from equation 
(22), this implies that 1r > 1r"' along MN, it follows that targeting the 
growth rate of the money supply at its preshock level succeeds neither in 
stabilizing the priee level-which jumps on impact-nor the rate of 
inflation, which remains above the world rate even as the domestic money 
supply is targeted to grow at the world inflation rate, 1r*, by continuous 
sterilization with capital contrais. Moreover, it can also be shawn (see 
Montiel and Ostry (1991)), that the steady-state domestic inflation rate 
remains above the world rate when capital contrais are eventually aban­
doned. It follows, then, that in the presence of leakages, targeting the 
money supply fails to stabilize the rate of inflation over aH time horizons. 

The intuition behind these results is as follows: the favorable terms of 
trade shock creates an incipient excess demand in the market for non­
traded goods, bath because production shifts to the exportables sector 
(away from nontraded goods) and because the positive incarne effect of 
the favorable terms of trade shock increases the demand for nontraded 
goods. Since the real exchange rate rule prevents the relative priee of 
domestic goods from rising (that is, through a real exchange rate appre­
ciation), the burden of adjustment on impact is borne by an increase in 
the domestic priee level that reduces the real value of private wealth, 
rn +  w. 

The combination of increased real incarne due to the terms of tracte 
improvement and reduced real spending on the part of households gives 
rise to a tracte surplus on impact. This makes necessary the adoption of 

20 Above the m' = 0 locus, the directional arrows in Figure 2 imply that m is 
increasing, which from equation (22) implies that 'TT < 7r*. As shown in Montiel 
and Ostry (1991), we know that when capital controls are ultimately abandoned, 
say at time T, the rate of inflation 7r(T) will be above the world rate, 7r*, which 
implies that above m' = 0, 'TT < 7r(T). Summing equations (22) and (23) gives an 
expression for a, which is decreasing in 1r (un der our maintained assumption th at 
money demand is interest inelastic). Since real wealth is constant in the absence 
of capital controls, it follows that â:(7r) = 0 for 1r = 7r(T), and, sioce â:(7r) is a 
decreasing function, it follows tbat for values of 'TT < 7r(T) (such as at point L in 
Figure 2), â > O. To sum up the argument th us far, â: must be positive for ali points 
in the indicated region-that is, above m' = 0 and DE, but below b = 1. How­
ever, in order to reach DE from a position in the indicated region, a has to be fall­
ing, so â < O. We conclude, therefore, that it is not possible to reach the locus 
DE, along which the equilibrium at time T must lie, from a position in the 
indicated region. 
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a contractionary credit policy in order to keep the growth of the money 
supply at its targeted leve! . Because domestic credit and foreign currency 
assets are taken to be close substitutes, continuous credit contraction will 
result in a continuous appreciation of the parallel exchange rate while 
capital controls remain in place. 

However, sin ce at the moment th at capital controls are abandoned 
foreign currency assets must sell at par, holders of su ch assets would 
expect to reap a windfall. This causes arbitrageurs to bid up the priee of 
foreign currency assets (that is, to increase b) at the instant that the shock 
hits, to the point where potential windfall gains are eliminated. Notice 
that the reduction in the real value of private wealth must be such that 
rn + w falls in spite of the fact that, due to the increase in b and the 
reduction in the real stock of credit, real priva te nonmonetary wealth, w ,  
actually rises. The decrease in real wealth th us cornes about through a 
reduction in the real money stock, m. The combination of lower real 
money stock, higher real income, and lower domestic real interest rate 
results in an incipient excess demand for money. Money market equi­
librium th us requires that the domestic nominal interest rate increase. 
This cao happen along the perfect foresight pa th only if the domestic rate 
of inflation ri ses on impact and remains higher th an the world rate during 
the transition from M to N. 

V. Conclusion 

This paper has examined whether the money supply cao serve as a nom­
inal anchor for the priee level under real exchange rate targeting when 
the nominal exchange rate cannot serve this purpose. It was argued that, 
when capital controls are perfect, so that the government can perma­
nently segment official and unofficial markets for foreign exchange, the 
inflation rate can indeed be stabilized in the face of exogenous shocks 
when the authorities follow an appropriately chosen money supply rule. 
However, we also showed that the stabilization of the inflation rate 
carried with it the implication that in the long-mn equilibrium, an ever­
widening gap between the official and unofficial exchange rates would 
emerge. Since this growing gap between the two exchange rates would 
ultimately create unbounded incentives to engage in cross transactions 
between official and unofficial markets, we argued that the effectiveness 
of capital controls could not ultimately be sustained. 

The paper theo examined whether monetary targeting could effec­
tively stabilize the inflation rate when these incentives for cross transac­
tions create leakages between official and unofficial markets for foreign 
exchange. Our finding once again was that using money as a nominal 
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anchor for the priee level is problematic. Although the mode! with cross 
transactions did not have the problem of a continuously growing gap 
between official and unofficial exchange rates in the steady state, and 
bence avoided sorne of the difficulties that were inherent in the madel 
with perfect capital controls, our conclusion was nonetheless that a 
mo ney supply rule could not prevent the emergence of inflation when the 
economy was subjected to a permanent terms oftrade shock. The reason 
was simply that, in the presence of Ieakages, the long-run behavior of the 
economy must be identical to that of an economy without any capital 
controls-that is, with perfect capital mobility. Since, under perfect 
capital mobility, changes in the stock of credit cannat affect the real 
money supply, so too in the mode! with leakages, the. money supply 
becomes endogenous and, bence, cannat be used as a nominal anchor for 
the domestic priee level. In addition, however, the paper showed that if 
capital contrais are used temporarily to target the rate of growth of the 
money supply, a monetary rule would still fail to stabilize the rate of 
inflation, even in the short run. To conclude, then, this paper finds little 
support for the view that a money supply rule can stabilize the inflation 
rate when the authorities target the real exchange rate. 
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