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Abstract 

This paper studies the transmission oE monetary and fiscal 
disturbances under capital controls that are implemented via dual 
exchange rates. The results are contrasted with those under fixed 
exchange rate.s and perfect capital mobility. While under perfect capital 
mobility, permanent policy disturbances have no real effects abroad and 
the adjustment is instantaneous, under dual exchange rates, these 
disturbances are transmitted abroad and adjustment is gradual. The 
co-movement of both domestic and foreign consumption and domestic and 
foreign real interest rates is negative during the transition period, 
independently of the type of disturbance. 

* 
An earlier version of this paper was presented at the annual meetings of 

the Eastern Economic Association, held in Boston in March 1988. The 
authors are grateEu1 to Jagdeep Bhandari, Bernard Delbecque, Robert 
Flood, Mohsin Khan. Saul Lizondo, Robert Murphy, Carmen Reinhart, and 
Erich Spitaller for helpful c0mment.s and suggestions. The authors retain 
responsibility, however, for any remaining errors. 
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I. Introduction 

The international transmission of monetary and fiscal policies has 
rr::ei.:ed considerable attention in the literature. L/ Furthermore, the 
interest in how policy actions of national governments generate effects 
in the rest of the world has grown with the increasing interdependence 
r'f I.he world economy. Earlier work focused on the effectiveness of 
aoletacy and fiscal policies under fixed and flexible exchange rates. 
i)llri.ng the 1970's the attention shifted to the international 
transmission of monetary policy in view of the high rates of inflation 
experienced by major industrial countries (for example, Da-by et. al. 
(19:(1]). The 1980's, on the other hand, have witnessed a renewed 
intri.est in the transmission of fiscal imbalances due to growing concern 
nvel' the impact oE large and unsynchronised changes in the fiscal stance 
of major industrial economies (see Persson (1985), Frenkel and Razin 
(1987a), and Frenkel (1988), among others). 

A common feature of the literature on the transmission of 
macrneconomic policies has been the assumption of perfect capital 
motility. However, as pointed out by Greenwood and Kimbrough (1985). 
capitdl controls (i.e., quantitative restrictions on the international 
flow of capital) have been a prevalent feature of several major 
indllstrial economies. As shown in Table 1. which updates evidence 
p1:esrnted by Greenwood and Kimbrough (1985j, France and Italy have had 
capital controls during most of the period 1966.86, while Japan and the 
UniLrd Kingdom had capital controls up to 1978. Even though financial 
markets have become more integrated in recent years, the discussion over 
the I-ale and desirability of capital controls remains a central issue, 
especially in light of the discussion concerning the projected 
elimination of all such controls in the context of the European Monetary 
System (EMS). Both Wyplosz (1987) and Basevi (1987), for instance, 
argue in favor of retaining some sort of capital controls within the 
EMS. Wvplosc (1987) points out that. if monetary policies do not fully 
converge the elimination of all capital controls would lead to the 
breakdown of the EMS, since devaluing countries usually rely on capital 
corttl-01s to preserve the reserves necessary to back the post-devaluation 
pai-ity. 

l ~ 1.’ See, for instance, Dornbusch (t980), Frenkel and Mussa (1985), 
Fl-unkel and Razin (1987a). Marston (1985). and Mussa (1979). 



TABLE 1. Capital Controls in Seven Industrial Countries: 1966-1986 

country Years Capital Controls in Place 
(as of December 31) 

Canada none 
France 1968-86 
Germany none 
Italy 1966-82, 1986 
Japan 1966-78 
United Kingdom 1966-78 
United States none 

SOURCE: International Monetary Fund. Annual Report on Exchange 

Arrangements and Exchange Restrictions, 1967-87 issues. 

Given the actual and potential role of capital controls in major 
industrial countries, it seems relevant to incorporate them into the 
analysis of the transmission of macroeconomic policies. The purpose of 
this paper is thus to study the international transmission of monetary 
and fiscal policies, as well as the nature of the co-movement of domestic 
and foreign variables, under capital controls. A first attempt in this 
direction is presented in Greenwood and Kimbrough (1985) who study the 
transmission of fiscal policies in a two-country real model of capital 
controls. The fact that theirs is a real model of capital controls is a 
key feature; the absence of money implies that if the capital account is 
regulated so is the current account, since there is no money account. 
Hence, it is only if the change in fiscal policy involves an effective 
relaxation of capital controls (for instance, a" increase in government 
spending financed by borrowing in world financial markets), that the 
disturbance will be transmitted to the rest of the world. On the other 
hand, in a monetary model of capital controls, the presence of the money 
account implies that the current account is not a regulated variable. As 
a result. a tax-financed increase in government spending, for instance, 
which would have no effect abroad in a real model of capital controls, is 
transmitted to the rest of the world. Capital controls are also likely to 
have important implications for the transmission of monetary policy, 
since instantaneous portfolio adjustments that would take place under 
perfect capital mobility cannot occur. 

Capital controls may take different forms. This paper examines the 
case in which capital controls are implemented via a regime of dual 
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exchange rates. 1/ This choice is based on the following reasons. First, 
as pointed out by Gardner (1985), a dual exchange rate regime, whereby 
there is a fixed exchange rate for current account transactions and a 
floating exchange rate for financial transactions, is equivalent to a 
fixed exchange rate regime where private capital transactions between 
residents and non-residents are totally prohibited. In this context, 
assuming that there is no leakage between the two markets. the 
financial exchange rate is simply reinterpreted as the price of foreign 
assets traded between residents. 2J While this case represents an extreme 
form of capital controls, the idea is to concentrate on fundamentals and 
isolate the essential Eeatures introduced by the presence of capital 
controls as regards the transmission of monetary and fiscal policies. 
Henceforth, therefore, the terms dual exchange rates and capital controls 
will be used interchangeably. Second, dual exchange rate regimes have 
been receiving increasing attention in the literature. However, all 
analysis have been cast in the contest of small open economies. Given 
that the presence of dual exchange rates has certainly not been confined 
to small open economies (for instance, United Kingdom (1947-1979), France 
(1971.1974), and Italy (1973-1974)) and that the introduction of dual 
exchange rates has been suggested as a viable alternative for the EMS 
(Basevi (1987)), it is important to extend the analysis of dual exchange 
rates to a two-country setting where general equilibrium effects are 
taken into account. The analysis of dual exchange rates in this paper is 
of particular interest a.s regards the following questions: first, how 
does a large economy with dual exchange rates respond to domestic 
disturbances, such as a devaluation of the commercial rate and changes in 
monetary and fiscal policies? Second, what are the insulation properties 
of dual exchange rates compared to alternative exchange rate regimes? 3/ 

The paper proceeds as follows. Section I1 presents a two-country 
model with fixed exchange rates and perfect capital mobility and analyzes 
the response of the world economy to unanticipated and permanent changes 
in domestic fiscal and monetary policies. This model provides a useful 
benchmark case because it serves to highlight the key features that are 
introduced by dual rates. Three specific domestic disturbances are 
considered: an increase in domestic government spending, a devaluation, 
and a decrease in the stock of domestic credit. The essential 

1/ Bhandari (1988), in discussing the implications of trade reform in 
the presence of capital account restrictions, also uses a dual exchange 
markets framework. 

L?/ Adams and Greenwood (1985) show that, when the financial rate is 
managed, dual exchange rates and non-totally-prohibitive capital controls 
are equivalent. 

J/ Adams and Greenwood (1985), Aizenman (1983). Cumby (1984), 
Dornbusch (1978), Flood and Marion (1982), Gardner (1986), Guidotti 
(1987a, 198713). Kaminsky (1987). K:iguel (1986), Marion (1981). Obstfeld 
(l',Shj, and Tornell (1988). among othi,rs, deal with these issues in the 
context of small open economies. 
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characteristic of the model of this section is t-hat the adjustment to any 
of these disturbances is instantaneous and that real foreign variables 
are not affected by domestic disturbances. It is the presence of perfect 
capital mobility that allows for an instantaneous adjustment; the world 
money supply is redistributed between the two countries through the 
capital markets. 

Section III assumes that dual exchange rates are in place in the 
domestic economy. The presence of capital controls introduces substantial 
modifications in the international transmission of monetary and fiscal 
disturbances. Capital controls prevent capital markets from 
instantaneously redistributing the world money stock in response to a 
fiscal or monetary disturbance. This redistribution has to be effected 
through the current account. Domestic disturbances thus have an impact on 
the Foreign economy. Independently OF the type of disturbance, the 
co-movement OF domestic and foreign consumption, as well as that of 
domestic and foreign real interest rates, during the adjustment period is 
negative. 1/ Concerning the insulation properties of dual exchange rates. 
the analysis suggests that, as Far as permanent changes in policies are 
concerned, fixed exchange rates insulate the economy From Foreign 
disturbances while dual exchange rates do not. 2/ 

Section IV deals with the extension of the model to a crawling-peg 
regime: the exchange rate (or the commercial rate under dual rates). 
although fixed at any instant in time, is devalued at a constant rate. 
Section V contains some concluding remarks. 

lJ As discussed by Greenwood and Kimbrough (1985), empirical evidence 
presented by Morgenstern (1959) suggests that the presence of capital 
controls in industrial countries during the period 1919-1932 was related 
to negative co-movements between economic aggregates. 

2J Although the analysis concentrates on Fixed exchange rates, the 
same conclusion would apply to the case of flexible exchange rates; the 
adjusrment would be instantaneous and Foreign policy changes would not be 
transmitted to the domestic economy. 
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II. Fixed Exchange Rates 

This section considers a two-country world with perfect capital 
mobility and fixed exchange rates. There exists only one (tradable and 
nonstorable) good. The domestic (foreign) endowment of the good is 

denoted by y (y*). (Throughout, an asterisk refers to variables 
pertaining to the foreign country.) There exist three assets: domestic 

and foreign currency (M and M*) and an internationally traded bond, which 
is denominated in foreign currency (the Foreign country is taken to be 
the reserve currency country). Private real holdings of the bond are 

denoted by b and b*. Perfect capital mobility ensures that there exists 
a unique world real interest rate, r. Free movement of the good implies 

that the law of one price holds; namely, P-EP*, where E is the price of 

foreign currency in terms of domestic currency and P and P* denote the 
domestic and foreign price level. Both governments face an exogenously 

given path of spending. g and g*, assumed to be constant over time. The 

stocks of domestic credit are denoted by D and D*. Both economies are 

subjected to a cash-in-advance constraint; namely Mt>aPtct and M:?a 
*** 

Ptct. 

where c and c* denote consumption of the good. 1/ The parameters a and 
* 

a can be interpreted as the length of time that money must be held to 
finance consumption. 2J For simplicity, it will be assumed that 

* 
a-a 

The domestic representative consumer faces the following 
optimization problem: 

m 
Maximize JU(ct)exp(-6t)dt 

(ct,mtl%, * 

subject to: 

u Feenstra (1985) and Calve (1986, 1987) use cash-in-advance 
constraints in continuous-time models. Since this is a one-good model, 
the cash-in-advance constraint applies to the buyer's currency. 

2/ See Feenstra (1985) for the derivation of cash-in-advance 
constraints in continuous-time models. 
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(1) ~(ct+itmt+rt)expl-5rSds]dt - m. 
t 

+ bo+ ;ytcxp[-Irsds]dt 
Cl 0 0 Cl 

(2) q t> ac 
t 

t-0,1,.. 

where the utility function, lJ(.), is assumed to be increasing, twice 
continuously differentiable, and strictly concave; S denotes the positive 
and constant rate of time preference; m-M/P is the stock of domestic real 
money balances; i=r+x is the domestic nominal interest rate, where a is 
the expected (and actual, given the assumption of perfect foresight) 
domestic inflation rate; T stands for real lump-sum taxes; and m and b 

0 0 
denote initial holdings of real money balances and bonds, respectively. 
The foreign representative consumer faces an analogous problem where his 

initial holdings of real bonds are such that bE+bo-0. The endowment of 

the good is assumed to be constant over time, so that yt-y and y:-y*. The 

world's resource constraint, for any period, is thus ct+c:+g+g*-y+y*. 1/ 

The resource constraint of the domestic government is given by 
rt-g-rtRt, where Rt denotes the real stock of reserves. so that rt 

adjusts so as to balance the budget. u The sources of revenue are taxes 
and interest on reserves (i.e., there is no debt financing). Similarly, 

* * 
the foreign government has to satisfy rt -g +rtRt. U The domestic and 

foreign money supplies are given by M-PRtD and M*--P*R+D*. The world 

nominal supply of money (in domesric currency terms), M+EH*, equals D+ED* 

The necessary conditions for an interior solution include: &/ 

(3) q tact , 

(4) Uc(ct) -Po(l+aS), 

lJ It will also be assumed that: 6-S*. As is well known, this is a 
necessary assumption to ensure the existence of a steady state where both 

6 and 6* equal r. 

ZJ As in Obstfeld (1986). it is assumed that reserves earn interest 

3J Note that, in the absence of gold or other outside assets, R*+R=O 

4J As it is shown in the Appendix, the equilibrium real interest rate 
is constant over time (and equal to 6), given the assumed paths of the 
exogenous variables. 
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where a subscript to a dependent variable denotes partial differentiation 

=*d P, is the multiplier associated with constraint (1) and is 

interpreted as the shadow value of wealth. Equation (3) states that the 
cash-in-advance constrainx is binding. Given that, as shown below, the 
inflation rate is zero the nominal interest rate is always positive (and 
equal to 6). Equation (4) is the familiar condition equating the marginal 
utility of consumption to the product of the price of the good and the 
marginal utility of wealth. The "price" of the good is its direct cost 
(equal to unity) plus the opportunity cost of holding the LI units of 
money needed to purchase one unit of the good, ~6. Equations (3) and (4) 
imply that ct and m t remain constant over time. Noting that equations (3) 

and (4) deEine c 
t 

and m 
t 

as a function of p, and 6 and making use of (1) 

and the government budget constraint. the following obtains: 

(5) c(~,,6)/6 + g/6 - b. + R. + y/6 

which implicitly defines the equilibrium shadow value of wealth, Go: 

(6) ;,- i,,(bo+Ro, g, Y, 6) 

(-) (+)(-)!-I 

where a sign under an argument denotes the sign of the corresponding 
partial derivative. Analogous conditions to (3). (4), and (6), hold for 
the foreign country, namely: 

(7) U*,(+ +1+06). 
c 

(8) $-QC:, 

- j$bz-Ro. g*, y*, 6*) 

(-) (+) (-) (6) 

It follows from equations (7) and (8) that c: and rn: are also constant 

over time. 

The reduced form for the domestic price level can be easily derived: 

(10) Pt- 
D + ED* 

O(Y + y*- g g*) 

As is typical of cash-in-advance models, the price level follows from 
quantity-theory-of-money considerarions with velocity equal to (l/a). 
Constant world resources and constant world money supply ensure that the 



price level is constant o>rer time 50 that it will adjust instantaneously 
in response to any unanticipated shock. IJ 

It follows from the analysis that one important characteristic of 
the model is that there are no intrinsic dynamics (in the sense of 
Obstfeld and Stockman (1955)). Accordingly, if the exogenous variables 
remain constant over time and undergo only once-and-for-all unexpected 
changes, the world economy adjusts instantaneously to the new 
equilibrium. Intuitively, note that since the world endowment (net of 
public consumption) is constant over time. domestic and foreign 
consumption have to either remain constant or move in opposite 
directions. Given that capital is pecEectly mobile, however, domestic and 
foreign consumers face the same (and constantj real interest rate, which 
implies that both domestic and foreign consumption have to remain 
unchanged over time. This, through the cash-in-advance constraints, 
implies that real money balances are constant over time which, given that 
the price level remains unchanged over time as well. means that the 
nominal stocks of money also remain constant over time. In contrast, 
under dual exchange rates. as discussed later, the preceding argument 
breaks down because the domestic and foreign consumer face different real 
interest rates due to the existence of capital controls. 

1. An increase in domestic government spending 

Consider the effects of an unanticipated and permanent increase in 
domestic government spending. Differentiation of equation (10) yields: 

(11) P - 
8 

y + y*- g - g* 
g, 

where a aeAN over a variable denotes proportional change. An increase in 
domestic government spending causes the price level to rise. The foreign 

l/ In the general case in which a,*, expression (10) becomes 

D + ED* 
Pt= 

Q(Y + Y*- g - g*) +(o*-a)[y*-g*-6(btR)"l 

Since, as will become clear below, total domestic foreign assets, (btR) 
t' 

are invariant with I-rspect to permanent changes in policy and thus always 
equal their initial value, given by (btR)o, this last expression shows 

that the price level will also adjust instantaneously in response to an:, 
unanticipated disturbance. 



price level rises by the same proportion as domestic prices because. from 
.'* . 

the law of one price, P -P, given that the exchange rate is fixed. 
Equation (5) indicates that domestic consumption falls by the same amount 
that government spending increases, while (9) shows that foreign 
consumption is not affected. Taking into account that foreign consumption 
remains constant, it can be readily shown that 

L L 

P-- =* c 
C+C 

which shows that domestic consumption falls by more, in proportional 
terms, than the price level rises. This implies, by the cash-in-advance 
constraint, that there is a" incipient excess supply of money in the 
domestic country. In the foreign country, since the price level rises but 
consumption remains constant, there is a" incipient excess demand for 
money. As a consequence. capital flows from the foreign to the domestic 
country. '!$e fact that the world money supply remains unchanged implies 
that A(EM )--AM (where A denotes a discrete change). Free capital 
mobility allows an instantaneous redistribution of the world money 
supply: in the domestic country, a surplus in the capital account is 
matched by a deficit in the money account while the opposite is true in 
the foreign country. Conceptually, the instantaneous adjustment of the 
world economy to the increase in domestic government spending can thus be 
viewed as comprising two steps. The first is the rise in the price level: 
the second is the redistribution of the world money supply. The first 
step, being a goods-market phenomenon, will also be present when dual 
exchange rates are in place. However, the instantaneous redistribution of 
the world money supply cannot take place in the presence of capital 
controls. The redistribution of the world money supply will have to be 
effected through the current account, thus altering significantly the 
adjustment patterns of the world economy to a" increase in government 
spending. 

2. Devaluation 

Consider now the effects of a" unanticipated and permanent 
devaluation (i.e., an increase in E). Equation (10) indicates that 

A 1* * 
P-(~-TIE, where 7-D/(D+ED*). Hence, P ==-7E. The lat-ger the domestic 
economy (as represented by a higher I), the lower the effect on the price 
level. Equations (6) and (9) indicate that there is no effect on the 
shadow values of wealth and thus no change in either consumption or real 
money balances. Immediately after the devaluation, there is a" incipient 
excess supply of money in the foreign country and an incipient excess 
demand for money in the domestic country. The resulting flow of capital 
from the domestic to the foreign country redistributes the increase in 
the world money supply (in domestic currency terms) caused by the 
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devaluation. lJ The devaluation is neutral due to the fact thar: reserves 
earn interest, so that national income does not depend on the division of 
external assets between private and public holdings. 2J 

3. A decrease in the stock of domestic credit 

Compared to the effects of a devaluation of the commercial rate. a 
decrease in the stock of domestic credit still produces an instantaneous 
redistribution of the world money supply from the foreign country to the 
domestic country but the domestic price level falls (see equation (10)) 
instead of rising, as is the case in the event of a devaluation. This is 
simply because a devaluation increases the world nominal stock of money 
(in terms of domestic currency) while a decrease in the stock of 
domestic credit decreases it. 

For further reference, let us highlight the most relevant features 
in the response of the world economy to the three domestic disturbances 
considered: an increase in government spending, a devaluation, and a 
decrease in the stock of domestic credit. First, the adjustment is always 
instantaneous. Second, foreign consumption is not affected by any of 
these disrurbances. Third, an increase in government spending translates 
itself inro a one-for-one reduction in domestic private consumption. 3J The 
introduction of dual exchange rates will change all these implications. 

III. Dual Exchange Rates 

We now modify the previous model by assuming that dual exchange 
rates are in place in the domestic economy. The dual system examined in 
this paper consists of a pegged commercial rate (E) and a freely floating 
financial rate (Q). Domestic residents are prohibited from transacting in 

L/ Clearly, from a conceptual point of view, the mechanism at work is 
the same emphasized by the monetary approach to the balance of payments: 
see. for instance. Frenkel and Johnson (1976) and International Monetary 
Fund (1977). However, in the present two-country formulation. the 
adjustment is instantaneous unlike previous two-country studies where the 
adjustment to a devaluation occurs gradually over time, even in the 
presence of perfect capital mobility (Frenkel (1976)). 

2J The point that a devaluation is neutral if reserves earn interest 
has been made by Obstfeld (1986) in the context of a small open economy. 

J/ It should be noted that. under flexible exchange rates. these three 
characteristics would remain unchangefl. 
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world capital markets and since the domestic Central Bank does not 
inter\vzne in the financial markets. domestic bond holdings are fixed and 

given by 6. 11 The non-intervention policy of the domestic Central Bank 

also implies that foreign bond holdings are fixed at 6*. The key feature 
introduced bv the presence of dual exchange rates is that nominal money 
supplies are now given at any moment in time and can only change over 
time through the clurrent account. Naturally. this has important 
implications for the adjustment patterns and for the transmission of 
fiscal and monetary disturbances. 

The optimization problem faced by the domestic consumer is given by: 

subject to: 

(12) a - :; + qtbt+lt ct - rt fitmt 

(13) mt> CIC 
t 

(14) a f mt + qtbt t 

where a dot o.:er a vax-iahls denotes its time drri:.ati:‘e: q=‘)jE is the 
ratio of the financial to the commercial exchange rate jand can be 
interpreted as the real pl-ice of bonds in the domestic economy): and 

ct-(r+q)jq is the domestic real interest rate. I/ The I-eturn on the bond 

now includes the capital gains due to the I-eal depreciation of the 
financial rate. The Eorticn cons~uner faces the same optimization problem 
as in the fi:ied-rate case: howe:,er. foreign bond holdings are now fixed 
in the aggregate. The Eel-eign real rate of interest is still denoted by 
r. 

Using standard optimal control techniques, taking into account the 
government constraints, nnd imposing the asset mark.ets equilibrium 

I,’ Bonds are assumed to be indexed. Theref~,re, the presence of dual 
exchange rates fi:xes their real, rather than nominal, x.alue. The main 
results would not change if bon+ wire not indexed. 

/ It has been assumed that interest payments. being a current account 
item, arc repatriated at th? commerci.iI exchange rate. 
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* . + 
conditions bt-b and bt-b the following charncterization of the perEect 

foresight equilibt-ium for the world economy obtains: 

(15a) x - 1(6-p) (15b) i*= ,*(A-1-j 

(Lbai Uc(c)=\!ltaF! (Lhhj U**i,c*)-\*(l+ac) 

c 

(17aj C,M/Pl = ;; - g - il/oji.M:P) + r[hti~:~j-(D;P)] 

(17bj &*,p*, = y* g* CL/o) iM*/P*j + r[b*- iM*iP”)+iD*/P*, 1 

where 1 is the multiplier associated with constraint (12) and 1 is its 
foreign counterpart. Equations (15) describe the evolution of the shadow 
values of wealth. The intuition behind equations (16) is the same that 
applies to equation (4). Equations (17) are the balance of pn)ments 
equations. For instance. the EirsE term in the righr-hand-side of il7a) 
rr~rcsents real income: the second and third terms stand for public and 
private consumption, respectively; and the fourth term shows interest 
earnings on the economy’s net foreign assets. 

In the steady state, equations (151 impl:: that /,=r=S. Given that, 
j.n the steady state. F=r/q. it follows that q=l or IQ=E: namel~i, the 
financial rate equals the pegged commercial rate. l/ This is an appealing 
feature of the model since it conforms with the intuitive notion that auy 
divergence between the commercial and the financial rate is not 
sustainable in the long run (see Frenkel and Enzin (lP86j). zi The reduced 
form for the price level is given by eqluation (10). The price level 

.I 
1./ Note that. unlike the fixed-rate case. the assumption S=S is no 

Longer necessary to ensure the existence of a steady state. If 6tS*. the 
* 

stead;,, state x~alue of q is !6*,/6). The assumption 6-J however, in 
addition to appear as the the natural one to make, would become necessary 
iE the model were used to study the issue of reuniEication of the dual 
markets. Otherwise, once a unified market is t-rstored, the s;;stem would 

nnr: converge to a new steady state if 6~5*. 

2/ This result also sluggests that the presence of incomplete mal-ket 
separation would have the effect of speeding the con~:ergence to the 
steady state without altering its nature. Anal::sis of dual exchange rates 
that incorporate incomplete market separation can be found in Ehandari 
and Decaluwe (15187). Guidotti (LRSiaj, Gras (1907~1. Lizondo (1’307a. 
1?87b), and Tornell CLW?8j. among others. 



behaves in exactly the same way as it does in the fixed-rate ca.se. 1.1 
Expressions Eor steady state money balances and consumption can be found 
in the Appendix. 

On the real side of the world economy. the key featul-es of the 
adjustment process toward the steady state under dual rates are the 
negative co-movement of domestic and foreign consumption on the one hand 
and of domestic and foreign real interest rates on the other. This 
negative co-movement is a characteristic of the saddle path of the 
dynamic system and is, therefore. independent of the type of disturbance 
under consideration. Since goods-market equilibrium implies that if there 
is any co-movement at all in consumption. it has to be negative. the 
question boils down to why the adjustment to some permanent disturbance 
is not instantaneous under dual rates. This is because dual rates prevent 
capital markets from brinping about an instantaneous redistribution of 
the world money supply. The redistribution of the world money stock has 
to take place thl-ough the current account. In other wet-ds. capital 
controls imply that the current account bears all the burden of the 
adjustment. Furthermore. by its very nature, the process of 
redistributing mane:; through the current account can only he accomplished 
over time, as opposed to instantaneously. Varying consumption over time 
implies, in turn, that real interest rates will also be changing over 
time to induce consumers to choose those consumption patterns that are 
consistent with available world resources. A declining I-eal interest rate 
induces rising consumption for two reasons. First, consumption becomes 
relatively cheaper as time goes by. Second, the real interest rats is 
also the opportunity cost of holding money for consumption FUIYFOS~S and 
is part of the cost of consuming (recall equations (16)): therefore, a 
declining real interest rate implies that consumption becomes cheaper due 
to the fact that the cons~ner suffers smaller losses from holding money 
balances. Similarlv. an increasing real interest rate induces declining 
consumption over time. Therefore, the co-movement between the domestic 

IJ This statement is true only if o=z. If w-c, the PI-ice level will 
be changing o‘.'er time. as can be inferred from ch? following expression: 

D + ED* 
* 4 

[l-f,n/o )JEM 
Pt= 

t 
* * 

a(y + v g, - g) 

will he changing over time. Pt will not l-rmnin constant dllring 

l the adjustment path. Different velocities imply. due to well-known 
transfer-problem criteria. a changing price Level in response to 
inflationary (deflationary) pressures on the goods mal-k;et. as monr:; flows 
from the low (high) velocity country to the high (low) velocity country: 
see, for example. Frtnkel and Razin (1937a). 
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and the foreign real interest rates is also negative. lJ Since the price 
level remains constant over the adjustment process, the cash-in-advance 
constraints imply that the nominal stocks of money move in the same 
direction that consumption does. 

Formally, as shown in the Appendix, the dynamic system characterizing 
the behavior of the world economy is block recursive and can be reduced 
to a system of two differential equations in M and r that exhibits 
saddle-path stability. 

M- P(y-g) - (l/a)M C r(GP+M-D) 

where time subscripts have been dropped for notational simplicity. Figure 
I illustrates the dynamics of the adjustment. 2/ It can be seen that M 
and r move in the same direction along the saddlepath. This comes as no 
surprise: if domestic consumption is, say, rising, the stock of domestic 
money will be increasing. On the other hand, increasing domestic 
consumption means falling foreign consumption and rising foreign real 
interest rate. Hence, the stock of domestic money and the foreign real 
interest rate have positive co-movements. Finally, as shown in the 
Appendix, M co-moves negatively with p along the saddle path while q 
co-moves negatively with the domestic real interest rate. Since q is the 
real price of bonds in the domestic market, this is to be expected. 

lJ Greenwood and Kimbrough (1985) make the point that capital controls 
may also cause negative co-movements in consumption and real interest 
rates in the context of a real model. However, the underlying rationale 
seems to differ from the one presented here. AS suggested earlier, since 
theirs is a real model, the current account is also a regulated variable. 
Therefore, it is only when the government borrows in the international 
markets that any co-movement can take place. When this occurs. the 
foreign real interest rises. On the domestic credit market, the newly 
available credit (it is as though the capital controls had been relaxed) 
puts downward pressure on the domestic real interest rate. On the other 
hand, if the economy is a net debtor (creditor), the wealth effect 
associated with a rising foreign real interest rate reinforces (offsets) 
the previous effect. Hence, a net-debtor status ensures negative 
co-movement of real interest rates. 

z/ This is only one of three possible configurations: M and r, 
however. always move in the same direction. 
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1. An increase in domestic government spending 

Consider the eEEects of an Iunanticipated and permanent rise in 
domestic government spending. The domestic price level jumps 
instantaneously accox-ding to expl-rssion (11) and remains constant 
thereafter. Naturally. the steady state values of both the domestic and 
the foreign real interest rate (which is 6) and that of g (which is 
unity) remain unaffected. The change in the steady state levels of 
consumption is given by: 

where a ‘I-” o.:er a variable denotes its steady state x,alue. Domestic 
consumption falls by more than government spending increases. This 
follows from the fact that, during the adjustment process. the domestic 
economy runs current account deficits. This is how the redistribution of 
the world mane:: supply comes about. The deficits are Einanced, in the 
last instance. bv lower steady state consumption. On the other hand, 
foreign consumption in the steady state increases. This is because the 
foreign economy runs currant account surpluses dut-ing the adjustment 
process. Figure II depicts the fall in domestic steady state consumption 
as a function oE the size of the domestic economy. 7. The larger the 
domestic economy. the smaller the fall in consumption. As 7 approaches 
unity, consumption tends to fall by the same amount that government 
spending increases. The fall in consumption on impact. on the other 
hand, is larger the smaller is the economy. L/ Foreign consumption 
increases in the steady state and falls on impact. The larger the 
domestic econom;?. the smaller the initial fall in foreign consumption. 
The counterpart of this is that the larger the domrstic economy. the 
lower the current account deficits during the adjustment process. The 
behavior of rhe real m~:~x:, stock mirrors that of consumption in each 
country due to the cash-in-advance constraints. Thus. the real stock of 
foreign mloney rises. Since the foreign price level also rises, it follows 
that stead:: state foreign nominal money balances have to increase. The 
constancy of the world nominal stock of money implies that the steady 
state stock of nominal domestic money falls. 

Consider- next the dynamic behavior of M and r. depicted in Figure 

1/ The Appendix discusses the small-open-economy version of this 
model. In this case. the impact effect on consumption of an increase in 
domestic go’:ernmrnt spending is zero. while the negative long-run effect 
reaches its hig,hrst lr~.,rL. 



11 I Both schedules mto..le Irftwnrd as a result of the inct-ease in 
go\~ernment spending. It is seen that the foreign re.iI interest r-ate jlwnps 
upwards on impact (from A to B) and then falls over time (toward C,l. The 
stock oE domestic money remains (unchanged on impact but also decreases 
o‘;er‘ time. This implies that the stock of fat-eign money rises ol:er time. 
Gi.,en that the domestic and the foreign real interest rates co-move 
negatively along the saddle path and return to the same initial level. it 
must be the case that the domestic real inter-rst rare jumps downwards on 
impact and rises over time. Domestic consumers try to buy bonds because 
they foresee a declining consumption path. thus bidding up the real price 
of domestic bonds, q. Foreifn consumers, anticipating an increasing 
c”“sw”~ti”” path, try to sell bonds. thus bidding up the foreign real 
interest rate. Since the price level jumps upwards on impact, thus 
decreasing real mane:: balances in the two countries, both domestic and 
foreign consumption decrease on impact. From the behnvior of the money 
stocks, it follows that domestic consumption t~alls o\‘er time whi.Le 
foreign consumption rises. 

On impact the current account deficit is gi..ren b:;: 

ilE) dc”) _ dg !l/o!dm 
P 

The impact effect of an increase in domestic government spending 
manifests itself in some combination of an increase in the price level 
and a currenc*account deficit. Noticing that. on impact, 
dm=-a[M/(MtEM )]dg. it follows from equation (18) that the smaller the 

economy, in the sense of a lower ratio [M/(M+EM*)]. the lower is the 
second term and hence the larger is the cuz-Tent account deficit. In the 
small open econom;,~ case, this second term is zero and the increase in 
government spendins translates itself one-to-one into a higher current 
account deficit. 

It is interesting to contrast these results with those obtained bv 
Greenwood and Kimbrough (1985) for the case of a tas-financed increase in 
domestic government spending. In Greenwood and Kimbrough’s !1?85! model. 
there is no crasmission at all to the foreign country of the domestic 
disturbance. This contrasts sharply with the results-of the present 
model. As suggested earlier. the key lies in the fact that Greenwood and 
Kimbrough’s model is a rrai model of capital controls. In char: conte:.:f. a 
regulated capital account implies a regulated current account due to the 
absence of a money account. Therefore. an increase in government spending 
financed from taxes has no effect abroad. Howr~;rr. in a monetarv model c,f 
capital controls, the prrscnce of the money account implies that. even if 
the capital account is reglulated. the current Account is not. In other- 
,words, the money account ior its mirror image. the current account) 1 inks 
the rest of the world to the domestic economy. In a I-eal model of capital 
~.““tr”ls, all Links to the Test of the world are se-:ered: the eEfects i,f 
fiscal shocks financed from domestic sources at-e. thel-efore, the same 
that would obtain in a closi!d economy. 
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The anal::six suggests. then. that the transmission of an increase in 
government spending c'n c~onsumption is positive or impact and negative in 
the steady state. 1,' D!uring the convergence toward the steady state the 
transmission is nrgati.:e. The transmission on the price level is 
positille. iThere are nc temporal distinctions in this case, since the 
price level adjlusts inztantaneous1y.i 

2. Devaluation 

Consider now the effects of a permanent and unanticipated 
devaluation of the commercial rate. The steady state changes in 
consumption are C.ix.en ty 

AL_ 
* 

06 
(y+y*-g-g*) DD > 0 

3E 1-d D+ED* 

In the steady state. domestic consumption increases while foreign 
consumption decreases. The domestic price level adjusts upwards 
instantaneously, AS indicated by equation (10). Since domestic 
consumption is higher in the new steady state. real domestic balances 
also have to be higher. The rise in the price le-/rl implies that domestic 
nominal money balances are also higher in the new steady state. 
Therefore, the domestic economy runs current account surpluses during 
the adjustment path. The foreign price level falls. as in the fixed-rate 
case. The foreign economy runs current account deficits during the 
adjustment process, inducing a decrease in steady state foreign money 
balances. 21’ Figure Ill illustrates the path oE domestic money balances nnd _, 
the foreign real interest l-ate. Both schedules MOW r&htward when the 
dexraluation occurs. 011 impact. the real foreign interest rate falls tfrow 
A to Bj. and it rises n,rer time (toward CL As already; discussed. 
domestic money balances fall over time. The domestic real interest I-ates 
rises on impact and decreases over time. The real price of domestic 

I/ Positil:e (nepative) transmission refers to a positive (negative) 

l corl-elation between domestic and foreign variables. 

21 This monetary; adjustment is, naturally. tile same that takes place 
in traditional analysis <of a devaluation in a context of no capital 
mobility lsee Dal-nbusch i.l9::fIl)), 
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bonds, q. falls on impact and rises over time. Therefore, the financial 
rate depreciates proportionately less than the commercial rate on impact, 
and only in the long run catches up with the new level of the commercial 
rate. IJ Domestic consumption falls on impact and increases over time. The 
opposite is true of foreign consumption. 

3. A decrease in the stock of domestic credit 

An unanticipated and permanent decrease in the domestic stock of 
domestic credit has similar, though not identical, consequences as a 
devaluation. The difference lies in the response of the domestic price 
level. The domestic price level decreases, instead of increasing as it 
does in the case of a devaluation. The real effects are the same: 
domestic consumption falls on impact and rises over time and the opposite 
is true of foreign consumption. The behavior of the real interest rate 
and the ratio of the financial to the commercial rate is also the same. 
The different response of the domestic price level follows from the fact 
that while a devaluation increases the world supply of money in domestic 
currency terms, a decrease in the stock of domestic credit reduces it. 

Let us briefly summarize the results that have been obtained. In 
terms of its effects on consumption, the transmission of fiscal policy is 
positive on impact and negative in the steady state. The transmission of 
monetary policy (a devaluation or an decrease in the stock of domestic 
credit) is negative both on impact and in the steady state. Real interest 
rates always co-move negatively, both on impact and during the adjustment 
path; in the steady state they are always equal. The ratio of the 
financial to the commercial rate always co-moves positively with the 
foreign real interest rate and negatively with the domestic real interest 
rate. 

As suggested in the Introduction, the two-country model presented in 
this paper has interesting implications concerning the issue of whether 
dual exchange rates insulate the domestic economy better than alternative 
exchange rate regimes. The analysis suggests that, as far as permanent 
changes in policy are concerned, fixed exchange rates (or flexible 
exchange rates) provide better insulation of the domestic economy than 
dual rates. In the presence of capital controls, the current account has 

1/ Lizondo (1987a). in the context of a small open economy model where 
a different dual exchange rate regime from the one considered in this 
paper is in place (he assumes that some current account transaccinns take 
place at the financial rate), also obtains the result that the 
differential between the financial and the commercial exchange rate falls 
immediately following a devaluation and returns to its original level 
afterwards. 



to bear all the burden rlf the adjI.Istmcnt process, thus rransmitting 
disturbances acl-ass countries. ThereEore, under dual e:.:changi I-ates, 
foreign fiscal and monetary disturbances are transmitted co the domestic 
economy throlugh the creation of cu~~-cnt account imbalances. This is in 
contrast to what occurs under fixed rates where perfect capital mobilit;. 
enables an instantaneous adjustment, thus prr-:rnting any transmission to 
the domestic economy of foreign disturbances. 

It is also worth mentioning the effect of dual ~-ares cln the ability 
of policy-makers to insul.qtr the economy by reacting to foreign 
disturbances. Considiet- the effect of an increase in the foreign stock aof 
domestic credit. llnder fixed I-ates, the onlv effect on the domestic 
economy is a rise in the price level. RY appropiately reducing its stock 
of domestic credit. rhr domestic cnunt~-y can totally., i.nsulate the 
economy. If dual erchar~l,~e l-ate5 are in effect in the domtscic economy. an 
increase in the fol-eign stock of dem?stic credit prol.,okes. on impact, a 
Eall in domestic consumption and a rise in the domestic price le\.el. 
These repercrlssions cannot be n:roided h:< manipulating the stock of 
domestic credit. An increase in the stock of domestic credit would 
insulate domestic consumption but would reinforce the increase in the 
price level while R decrease would counteract the effect on the price 
level but would ixacerhncr the EalL in domestic consumption. A second 
policy instrument, Eiscal policy:. would he needed to inslulatr the 
domestic econ,:~n~. 

I’.. The Crawling Peg Case 



It is interesting to point out that, while the crawling-peg caze is 
a rather straightforward modification from a technical point of view. it 
has one important policy implication for exchange rate systems such as 
the EMS. Under perfect capital mobility and fixed exchange rates, it is 
implicitly required that both countries converge in terms of monetary 
policy; under crawling parities. however. the two countries may have 
different inflation rates without affecting in any substantial way the 
workings of the system. In particular, the choice of a given steady-stati 
inflation rate hy the domestic economy has no real effects on the foreign 
economy. lJ 

V. Conclusions 

This paper- has analyzed the international transmission of fiscal and 
monetary policies under dual exchange rates. In order to highlight the 
essential features introduced by the presence of dual rate.s. the I-rsponse 
of the world economy to permanent policy disturbances under both perfect 
capital mobility (fixed rates) and capital controls (dual rates) has been 
examined. The main implications of the analysis are: 

1. The presence of dual exchange rates. by putting all the burden of the 
adjustment on the current account. has the implication that any permanent 
domestic disturbance is transmitted to the rest of the world and vice 
versa. This is in contrast to what occurs under perfect capital mobility 
and fixed ox- flexible exchange ~-aces where there is no transmission at 
all, 

2. The adjustment process under dual rates is characterised by negative 
co-movements between domestic and foreign consumption and domestic and 
foreign real interest rates. 

3. The monetary nature of the model is crucial. In real models of capital 
c0ntr01s. fiscal disturbances ha-:e no efEect abroad (unless they 
effectively relax the horrowing constraint). 7n a monetary model of 
capital controls. the same fiscal shock is transmitted to the rest of the 
world through the current account. 

4. An increase in domestic goT;ernment spending or a devaluation hai,e nc 
real effects ahroad under fixed rates. Under dual rates. the 
transmission, on impact. of an increase in government spending is 
positive while that of a devaluation is negative. In the steady state. 
hoth a fiscal expansion and a devaluation are negatiwl;; transmitted. 

l/ This conclusion does not depend on the assumption of fi:.:ed velocit;; 
and would also hold in, say. a Sidrausky-type model. 



While the assumption oE cash-in-advance constraints implies that 
effects derived from a variable velocity are not taken into account, it 
allows for a simple and tractable framework in which it is possible to 
undertake a rigorous treatment of the effects of capital controls in a 
two-country model where savings-consumption decisions are based on 
intertemporal and utility-maximizing considerations. The simplicity of 
the model lea-yes room for useful extensions. First. by introducing home 
goods, the behavior of the real exchange rate could be analyzed. The 
relationship between fiscal disturbances and the real exchange rate and 
the co-movements of real exchange rates seem particularly interesting 
issues at the present time. Second, the consequences of reunifying the 
exchange markets deserves attention. A comparison with other analysis of 
reunification in small open economies [for instance, Lizondo (1987b)l 
would seem relevant. 

l 
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APPENDIX 

1. Fixed exchange rates 

In this section, it is show" that, in equilibrium, the world real 
interest rate is constant and equal to the common rate of time 
preference. 

Equilibrium in the world goods-market implies that c--c*. From the 
q aximization problem of the domestic consumer and that of the foreign 
consumer. it follows that 

(A.l) Ucc ; - Uc(6-r) + par 

(A.2) Uzc ,* -U&r) + ~*a; 

‘X 
whence it follows that sign(c)-sign(c*). Therefore, c-c -0. 
Differentiating the optimality condition UC-p(l+ar) and taking into 

account that c-0, it can be show" that 

(A.3) ;-(l+ar/a)(6-r). 

The positive root of this differential equation in r, 6, is unstable. 
Hence, under rational expectations, r is constant and equal to 6. 

2. Dual exchange rates 

The dynamic hehavior of the two-country world economy under perfect 
foresight is completely characterized by equations (A.4), for the 
domestic economy, (A.5), for the foreign economy, and the goods-market 
equilibrium condition, (A.6): 

(A.4) ,i - X(6-p) 

U 
c 

- X(lwzp) 

i- P4 - r 

M - UPC 



APPENDIX -_---- 

il - P(y-g) + r(M-D+PG) - PC 

(A.5) x* - X*(6-r) 

uz* - A*(l+ar) 

M* ** - aP c 

.* 
M - P*(y*- g*) + r(M*-D*-P*G) - P*c* 

(A.6) Y + y*= c + c*+ g + g* 

Equations (A.3)-(A.6) can be reduced to a system of four differential 
equations in M, r, q and p. Furthermore. this system. linearized around 
its steady state equilibrium, is block recursive. which allows to 
characterize independently the following subsystem in H and r: 

ti II ! -(l/a)+r PL+PR M-M 
(A.7) - 

i II 1 (U8/X*a)-(U8c/X*a2P)(P6+PR) r-r 

where i? - [P/(1/a)-S][(l-6la)(y-g) - c+(y*-g*) + 661 and : - (l/a)(f?/P). 
Assuming that (l/a)>r, the system (A.7) has a negative and a positive 
characteristic root. thus exhibiting saddlepath stability. Furthermore, M 
and r move in opposite directions along the perfect foresight path. 
Defining 6 to be the only negative characteristic root of the system and 
w~b11!~21) an eigenvector associated with 19, the solution to (A.7) is 

given by: 



(A.8) M - fi - wttkefft 

(A.9) r - 6 - wzlkeot 

where k is a constant 

Given (A.8) and (A.9). M and I- can now be considered as 
predetermined variables for the ret of the system. Therefore, a 
second subsystem in p and M obtains: 

P 
(A.lO) z. 

ii i4 
/ 

(up) (Uccf&P) p-6 

0 6 
11 I 

M-h 

From the subsystem (A 113) it follows that 0 and M move in opposite 
directions along the perfect foresight path. The solution for ~7 is given 
by: 

(A.ll) p - 6 - w3,keot 

Given (A.9) and (A.ll). the last subsystem that characterizes the 
behavior of q obtains: 

From (A.l2), where (w~~/w~~)<O. it is easily .seen chat q and c move in 

opposite directions along the perfect foresight path 
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APPENDIX 

3. The small open economy 

The characterization of the dynamic behavior of a small open economy 
under dual exchange rat&s is straightforward, given the two country model 
provided in section 2 of this appendix. A small open economy faces a 

given foreign price level P* as well as a given foreign interest rate, r. 
Using equations (A.4). the economy is described by a system of three 
differential equations in M, q and p, which, linearized around the steady 
state equilibrium, is block recursive. The balance of payments equation: 

(A.13) ti - - [(l/a)-r](M - I?) 

can be solved independently. Assuming (l/a)>=, (A.13) provides the only 
negative root of the system. Proceeding as in the previous section, it 
is easy to show that p and M, as well as p and q, move in opposite 
directions along the unique perfect foresight path. 
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