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Expectations and Exchange 
Rate Dynamics 

Rudiger Dornbusch 
Massachusetts Institute of Technology 

The paper develops a theory of exchange rate movements under perfect 
capital mobility, a slow adjustment of goods markets relative to asset 
markets, and consistent expectations. The perfect foresight path is 
derived and it is shown that along that path a monetary expansion causes 
the exchange rate to depreciate. An initial overshooting of exchange rates 
is shown to derive from the differential adjustment speed of markets. The 
magnitude and persistence of the overshooting is developed in terms of 
the structural parameters of the model. To the extent that output 
responds to a monetary expansion in the short run, this acts as a dampen- 
ing effect on exchange depreciation and may, in fact, lead to an increase 
in interest rates. 

I. Introduction 

The paper develops a simple macroeconomic framework for the study of 
exchange rate movements. The purpose is to develop a theory that is 
suggestive of the observed large fluctuations in exchange rates while at 
the same time establishing that such exchange rate movements are con- 
sistent with rational expectations formation. In developing a formal model 
we draw on the role of asset markets, capital mobility, and expectations 
that have been emphasized in recent literature.' We draw, too, on the fact 

I am indebted to Stanley Black, Franco Modigliani, and Edward Tower who provided 
the stimulus for this paper. In revising various drafts I have had the benefit of many 
comments. I wish, in particular, to acknowledge the helpful suggestions I have received 
from Wilfred Ethier, Stanley Fischer, Jacob Frenkel, and the thoughtful remarks of 
two anonymous referees. Financial support was provided by a grant from the Ford 
Foundation. 

1 For recent work on flexible exchange rates that shares some of the present emphasis, 
see Black (1973, 1975), Henderson (1975), Niehans (1975), Dornbusch (1976a, 1976b), 
Frenkel (1976), Kouri (1976), and Mussa (1976). The classics remain Fleming (1962) 
and Mundell (1964. 1968). 
[Journal of Political Economy, 1976, vol. 84, no. 61 
() 1976 by The University of Chicago. All rights reserved. 
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of differential adjustment speeds in goods and asset markets. In fact, the 
dynamic aspects of exchange rate determination in this model arise from 
the assumption that exchange rates and asset markets adjust fast relative 
to goods markets. 

The adjustment process to a monetary expansion in this framework 
serves to identify several features that are suggestive of recent currency 
experience. In the short run, a monetary expansion is shown to induce an 
immediate depreciation in the exchange rate and accounts therefore for 
fluctuations in the exchange rate and the terms of trade. Second, during 
the adjustment process, rising prices may be accompanied by an appre- 
ciating exchange rate so that the trend behavior of exchange rates stands 
potentially in strong contrast with the cyclical behavior of exchange rates 
and prices. The third aspect of the adjustment process is a direct effect of 
the exchange rate on domestic inflation. In this context the exchange rate 
is identified as a critical channel for the transmission of monetary policy 
to aggregate demand for domestic output. 

The effect of monetary policy on interest rates and exchange rates is 
significantly affected by the behavior of real output. If real output is 
fixed, a monetary expansion will, in the short run, lower interest rates and 
cause the exchange rate to overshoot its long-run depreciation. If output, 
on the contrary, responds to aggregrate demand, the exchange rate and 
interest rate changes will be dampened. While the exchange rate will still 
depreciate, it may no longer overshoot, and interest rates may actually rise. 

In Part II we develop a formal model in terms of explicit functional 
forms. That development allows us to derive an analytical solution for the 
time path of variables and, in Part III, for the expectations that generate 
the perfect foresight path. In Part IV, the model is used to investigate 
the effects of a monetary disturbance. While the major part of the analysis 
is developed for the case of fixed output, an extension to variable output is 
introduced in Part V. 

II. The Model 

We will assume a country that is small in the world capital market so 
that it faces a given interest rate. Capital mobility will ensure the equaliza- 
tion of expected net yields so that the domestic interest rate, less the 
expected rate of depreciation, will equal the world rate. In the goods 
market we will assume that the world price of imports is given. Domestic 
output is an imperfect substitute for imports, and aggregate demand for 
domestic goods, therefore, will determine their absolute and relative price. 

A. Capital Mobility and Expectations 

Assets denominated in terms of domestic and foreign currency are assumed 
to be perfect substitutes given a proper premium to offset anticipated 
exchange rate changes. Accordingly, if the domestic currency is expected 
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to depreciate, interest rates on assets denominated in terms of domestic 
currency will exceed those abroad by the expected rate of depreciation. 
That relationship is expressed in (1) where r is the domestic interest rate, 
r* is the given world rate of interest, and x is the expected rate of de- 
preciation of the domestic currency, or the expected rate of increase of 
the domestic currency price of foreign exchange: 

r = r* + x. (1) 

Equation (1) is a representation of perfect capital mobility, and it is 
assumed that incipient capital flows will ensure that (1) holds at all times. 

Consider next expectations formation. Here we distinguish between 
the long-run exchange rate, to which the economy will ultimately con- 
verge, and the current exchange rate. Denoting the logarithms of the 
current and long-run rate by e and j, respectively, we assume that 

x = O(i - e). (2) 

Equation (2) states that the expected rate of depreciation of the spot rate 
is proportional to the discrepancy between the long-run rate and the 
current spot rate. The coefficient of adjustment 0 is for the present taken 
as a parameter. The long-run exchange rate is assumed known, and an 
expression for it will be developed below. We note further that, while 
expectations formation according to (2) may appear ad hoc, it will 
actually be consistent with perfect foresight, as shown in Part III. 

B. The Money Market 

The domestic interest rate is determined by the condition of equilibrium 
in the domestic money market. The demand for real money balances is 
assumed to depend on the domestic interest rate and real income and will, 
in equilibrium, equal the real money supply. Assuming a conventional 
demand for money, the log of which is linear in the log of real income and 
in interest rates, we have2 

-)r + by = m-p, (3) 

where m, p, and y denote the logs of the nominal quantity of money, the 
price level, and real income. For the remainder of this part we will take 
the nominal quantity of money and the level of real income as given. 

Combining (1), (2), and (3) will give us a relationship between the 
spot exchange rate, the price level, and the long-run exchange rate, given 
that the money market clears and net asset yields are equalized: 

p - m = - Oy + A.re + 0(j - e)- (4) 

2 Equation (3) is obtained by taking the logarithm of the money market equilibrium 
condition M/P = YP exp (-Ar). 
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Equation (4) can be simplified by noting that with a stationary money 
supply long-run equilibrium will imply equality between interest rates, 
because current and expected exchange rates are equal. This implies that 
the long-run equilibrium price level, fi, will equal 

p = m + (Ar* - 0rfiy). (5) 

Substituting (5) in (4) gives us a relationship between the exchange rate 
and the price level:3 

e = e - (l /O) (p -P ) (6) 

Equation (6) is one of the key equations of the model. For given long-run 
values of exchange rates and prices, it serves to determine the current 
spot price of foreign exchange as a function of the current level of prices. 
Given the level of prices, we have a domestic interest rate and an interest 
differential. Given the long-run exchange rate, there is a unique level of 
the spot rate such that the expected appreciation, or depreciation, 
matches the interest differential. An increase in the price level, because it 
raises interest rates, gives rise to an incipient capital inflow that will 
appreciate the spot rate to the point where the anticipated depreciation 
exactly offsets the increase in domestic interest rates. 

C. The Goods Market 

The demand for domestic output depends on the relative price of 
domestic goods, e - p, interest rates, and real income. The demand func- 
tion is assumed to have the form 

in D = u + 6(e - p) + Ty - ar, (7) 

where D denotes the demand for domestic output and where u is a shift 
parameter.4 From (7) we note that a decrease in the relative price of 
domestic goods raises demand, as does an increase in income or a reduc- 
tion in interest rates. The rate of increase in the price of domestic goods, 
f, is described in (8) as proportional to an excess demand measure: 

p = In (D/Y) = M[u + 3(e -p) + (y - l)y - ar]. (8) 

3In (3) we assumed that the appropriate deflator for money balance is the price of 
domestic output. An alternative is provided by a deflator that is a weighted average of 
domestic and import prices. In such a formulation the "price level," q, could be written 
as q = ap + (1 - a)e, where a and (1 - ax) are the expenditure shares of domestic 
goods and imports. With such a formulation (6) would be amended to the following 
equation: e = e- f(p - f), where # =_ Lc/[AO + (1 - ox)]. None of the qualitative 
results described below would be affected by this extension. 

4 The complete relative price argument in (7) is (e + p* - p) where p* is the log- 
arithm of the foreign price level. Setting the foreign price level equal to unity implies 
thatp* = 0. 
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We note that the long-run equilibrium exchange rate implied by (8) is5 

e= - + (l/8)[Crr* + (1 - 7)y - u], (9) 

where f is defined in (5). From (9) it is apparent that the long-run 
exchange rate depends with the conventional homogeneity properties on 
monetary variables, but obviously on real variables, too. 

The price equation in (8) can be simplified by using the definition of 
the long-run rate in (9) and the fact that interest differences equal 
expected depreciation, r - 0(e - e), to become 6 

A = - 3 [(6 + UO)/0) + 3] (p - f) = (p - f-), (10) 
where 

v -[(b + CO)/OJ + ]. (11) 

The price adjustment equation in (10) can be solved to yield 

p(t) = fi + (po - fi) exp (-vt), (12) 

which shows that the price of domestic output will converge to its long-run 
level at a rate determined by (11). Substitution of (12) in (6) gives the 
time path of the exchange rate 

e(t) - - (1/),O)(po - J) exp (-vt) (13) 
= j + (eO - j) exp (-vt). 

From (13) the exchange rate will likewise converge to its long-run level. 
The rate will appreciate if prices are initially below their long-run level 
and, conversely, if prices initially exceed their long-run level. 

D. Equilibrium Exchange Rates 

The adjustment process of the economy can be described with the help 
of figure 1. At every point in time the money market clears and expected 
yields are arbitraged. This implies a relationship between prices and the 
spot exchange rate shown in (6) and reflected in the QQ schedule in 
figure 1. The positively sloped schedule f = 0 shows combinations of 
price levels and exchange rates for which the goods market and money 
market are in equilibrium.7 Points above and to the left of that schedule 

5Equation (9) is obtained by setting p = 0 and r = r* as is appropriate for the long 
run where markets clear and exchange rates are constant. 

6 In (8) aggregate demand depends on the nominal interest rate. An alternative 
formulation allows aggregate demand to depend on the real interest rate, r - i. Such 
a formulation requires that we substitute p= 7r/(1 - c7r) > 0 in place of a in (11) and 
the equations below. The restriction that p > 0 is required for stability. 

7 The j = 0 schedule represents combined goods- and money-market equilibrium. 
Setting fi = 0 in (8) and substituting for the domestic interest rate from (3) yields the 
equation of the goods-market equilibrium schedule: 

p = [c1/(c) + u)]e + [a/()AR + c)]m + [A/(bA + a)][u + (1 - - OcylA/]. 
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correspond to an excess supply of goods and falling prices. Conversely, 
points to the right and below the schedule correspond to an excess 
demand. The fi = 0 schedule is positively sloped and flatter than a 450 

line for the following reason.8 An increase in the exchange rate creates 
an excess demand for domestic goods by lowering their relative price. 
To restore equilibrium, domestic prices will have to increase, though 
proportionately less, since an increase in domestic prices affects aggregate 
demand, both via the relative price effect and via higher interest rates. 

For any given price level the exchange rate adjusts instantaneously to 
clear the asset market. Accordingly, we are continuously on the QQ 
schedule with money-market equilibrium and international arbitrage of 
net expected yields. Goods-market equilibrium, to the contrary, is only 
achieved in the long run. Conditions in the goods market, however, are 
critical in moving the economy to the long-run equilibrium by inducing 
rising or falling prices. Specifically, an initial position such as point B, 
with a price level below the long-run level and, correspondingly, an 
exchange rate in excess of the long-run equilibrium, implies an excess 
demand for goods because domestic output commands a low relative price 
and because the interest rate is low. Accordingly, prices will be rising, 
thereby inducing over time a reduction in excess demand. The path of 
rising prices is accompanied by an appreciation of the exchange rate. 
As interest rates rise, as a consequence of declining real balances, the spot 

8 The 450 line in fig. I is drawn through the origin on the assumption that, by appro- 
priate choice of units, the prices of both goods are initially equal. 
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rate will approach the long-run rate. Once the long-run equilibrium at 
point A is attained, interest rates are equal internationally, the goods 
market clear, prices are constant, and expected exchange rate changes 
are zero. 

III. Consistent Expectations 

So far we have placed no restrictions on the formation of expectations 
other than the assumption that the expected rate of depreciation, as 
shown in (2) is proportional to the discrepancy between the long-run 
and the current exchange rate. From (12) and (1 3) we note that the rate 
at which prices and the exchange rate converge to equilibrium is given 
by v. From ( 11) it is apparent that the rate of convergence is a function 
of the expectations coefficient, 0. 

Clearly, for the expectations formation process in (2) to correctly 
predict the actual path of exchange rates it must be true that 0 = v. 
Accordingly, the expectations coefficient, 0, that corresponds to perfect 
foresight, or, equivalently, that is consistent with the model is given by the 
solution to the equation 

0 = V _ [( + U0)/0R + 3]. (14) 

The consistent expectations coefficient, 0, obtained as the solution to (14), 
is a function of the structural parameters of the economy9 

0 ( , ,a, 7r) = 7r(a/)A + 6)/2 + [7r2(a/l + )2/4 + 7/)j112 

(15) 

Equation (15) gives the rate at which the economy will converge to long- 
run equilibrium along the perfect foresight path. If expectations are 
formed according to (2) and (15), exchange rate predictions will actually 
be borne out.10 The characteristics of the perfect foresight path are that 
the economy will converge faster the lower the interest response of money 
demand and the higher the interest response of goods demand and the 
price elasticity of demand for domestic output. The reason is simply that 
with a low interest response a given change in real balances will give rise 
to a large change in interest rates which, in combination with a high 
interest response of goods demand, will give rise to a large excess demand 
and therefore inflationary impact. Similarly, a large price elasticity serves 
to translate an exchange rate change into a large excess demand and, 
therefore, serves to speed up the adjustment process. 

9 In (16) we have taken the positive and therefore stable root of the quadratic equation 
implied by (14). 

10 Perhaps a remark about the perfect foresight path is in order here. Why should that 
path command our interest rather than being a mere curiosum? The reason is that it is 
the only expectational assumption that is not arbitrary (given the model) and that does 
not involve persistent prediction errors. The perfect foresight path is, obviously, the 
deterministic equivalent of rational expectations. 
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IV. The Effects of a Monetary Expansion 

In this part we will study the adjustment process to a monetary expansion. 
The analysis serves to derive substantive results but also to highlight the 
manner in which expectations about the future path of the economy 
affect the current level of the exchange rate. This link is embodied in 
consistent expectations and makes the impact effect of a monetary 
disturbance depend on the entire structure of the economy. 

In figure 2 we show the economy in initial full equilibrium at point A, 
with a long-run price level f and a corresponding long-run exchange rate 
e where the level of prices is determined, according to (5), by the nominal 
quantity of money, real income, and the interest rate. The long-run 
exchange rate by (9) will depend on the level of domestic prices and 
characteristics of the demand for domestic goods. The asset-market 
equilibrium schedule QQ that combines monetary equilibrium and 
arbitrage of net expected yields is drawn for the initial nominal quantity 
of money. 

An increase in the nominal quantity of money that is expected to 
persist will cause a goods and asset market disequilibrium at the initial 
exchange rate and price. To maintain asset-market equilibrium, the in- 
creased quantity of money would have to be matched by higher prices 
and/or a depreciation in the exchange rate. The asset-market equilibrium 
schedule will shift out to Q'Q', a shift that is (proportionately) equal to 
the increase in the nominal quantity of money. 

It is immediately obvious that the new long-run equilibrium is at point 
C, where both goods and asset markets clear and exchange rate and 
price changes exactly reflect the increase in money.11 This long-run 
homogeneity result is not surprising, since there is no source of money 
illusion or long-run price rigidity in the system. 

Consider next the adjustment process. At the initial level of prices, the 
monetary expansion reduces interest rates and leads to the anticipation 
of a depreciation in the long run and, therefore, at the current exchange 
rate, to the expectation of a depreciating exchange rate. Both factors serve 
to reduce the attractiveness of domestic assets, lead to an incipient capital 
outflow, and thus cause the spot rate to depreciate. The extent of that 
depreciation has to be sufficient to give rise to the anticipation of appre- 
ciation at just sufficient a rate to offset the reduced domestic interest rate. 
The impact effect of a monetary expansion is, therefore, to induce an 
immediate depreciation in the spot rate and one that exceeds the long-run 
depreciation, since only under these circumstances will the public an- 
ticipate an appreciating exchange rate and thus be compensated for the 
reduced interest on domestic assets. This is shown in figure 2 by the move 
from point A to the short-run equilibrium at point B. 

W We have not drawn in fig. 2, the p = 0 schedule. It is apparent, however, from the 
homogeneity properties of the model that the p = 0 schedule will pass through point C. 
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From (4), noting that di = dm = dp, we obtain a formal expression 
for the impact effect of a monetary expansion on the spot exchange rate: 

de/dm = 1 + 1 /,W. (16) 

Equation (16) confirms that in the short run the exchange rate will over- 
shoot. The extent of the overshooting will depend on the interest response 
of money demand and the expectations coefficient. 

A high interest response of money demand will serve to dampen the 
overshooting because it implies that a given expansion in the (real) 
quantity of money will only induce a small reduction in the interest rate. 
A small reduction in the interest rate in turn requires only a small ex- 
pectation of appreciation to offset it and therefore, given the coefficient 
of expectations and the long-run rate, only a small depreciation of the 
spot rate (in excess of the long-run rate) to generate that expectation. 
A similar interpretation applies to the coefficient of expectations in (16). 

It is quite obvious from the preceding explanation that the short-term 
effects of a monetary expansion, in this model, are entirely dominated by 
asset markets and, more specifically, by capital mobility and expectations. 
This feature places in sharp relief the assumption that asset markets and 
exchange rates adjust fast relative to the goods market and the price of 
domestic output. It is under these circumstances that a change in the 
nominal quantity of money is, in fact, a change in the real quantity of 
money, and the spot rate adjustment serves to achieve equilibrium in the 
asset markets by creating the expectation of appreciation of just sufficient 
an extent to balance the reduced interest rate on domestic assets. 

The interpretation of (16) has not so far used the restriction that 
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expectations be rational. That restriction is introduced by substituting 
(15) in (16) to obtain 

de/dm = 1 + l/fl = 1 1+ 
Th(a + R)/2 + [7r2(a + 6)2/4 + 71A]I/2 

(17) 

Equation (17) has two implications that cannot be derived from (16). 
The first is that with an interest response of money demand that 
approaches zero the initial depreciation remains finite and, in fact, ap- 
proaches de/dm = 1 + 1/7ra. This result reflects the fact that, for the large 
interest rate changes that would result in these circumstances, the subse- 
quent path of prices and the exchange rate is governed by the effect of 
interest rates on aggregate demand. 

A second implication of (17) is the fact that the short-run overshooting 
of the exchange rate is inversely related to the speed of adjustment of the 
system, 0. That fact is particularly obvious for the case where the speed of 
adjustment of prices, m, becomes infinite and where, accordingly, the 
economy jumps instantaneously to the new long-run equilibrium at point 
C.12 More generally, those factors that serve to speed up the adjustment 
process, in particular high interest rate responsiveness of money demand, 
or aggregate spending, or high price elasticities, will therefore serve to 
dampen the impact effect of a monetary expansion on the exchange rate. 
This effect relies entirely on expectations about the subsequent path of 
the economy, rather than on current interaction between goods and asset 
markets. 

Consider next the adjustment process from the short-run market 
equilibrium at point B to long-run equilibrium at point C. We note from 
figure 2 that at point B there is an excess demand for goods. That excess 
demand arises both from the decline in domestic interest rates and from 
the depreciation in the exchange rate that lowers the relative price of 
domestic goods. Each factor by itself is sufficient to account for this 
excess demand and, in fact, they constitute independent channels through 
which monetary changes affect demand for domestic output. 

The exchange rate channel has been identified by Fleming and 
Mundell as an important avenue for monetary policy to act on aggregate 
demand. 13 In the present context the depreciation of the spot rate that is 
induced by the conditions of asset-market equilibrium serves to reduce 
the relative price of domestic goods and thereby to raise aggregate de- 

12 The slope of the QQ schedule is dp/de = - O)R, and the schedule becomes vertical as 
0 approaches infinity. 

13 In the Mundell-Fleming model with prices and interest rates fixed, the depreciation 
by worsening the terms of trade creates the necessary increase in aggregate demand to 
support the higher level of income required by monetary equilibrium (for a further 
discussion see Niehans [1975] and Dornbuscb [1976]). 
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mand and give rise to inflationary pressure as opposed to an increase in 
output. The importance of this channel is larger, the higher the price 
elasticity of demand relative to the interest response of aggregate spending. 

The lower interest rates and a lower relative price of domestic goods, 
that are characteristics of the impact effect, will cause domestic prices to 
rise and therefore be reflected in falling real money balances, rising interest 
rates, and an appreciating exchange rate. The adjustment process of rising 
prices over time restores the economy to the initial real equilibrium. An 
important feature of that adjustment process is the fact that rising prices 
are accompanied by an appreciating exchange rate. In terms of figure 2, 
this is described by the move along Q'Q' from B to C. This result is due 
to the fact that rising prices cause the real money supply to be falling and 
interest rates to be rising. The rising interest rate, in turn, gives rise to an 
incipient capital inflow that appreciates the exchange rate at the same 
rate as interest rates are rising and thus maintains expected net yields in 
line. The model therefore confirms the link between interest rates and 
exchange rates that is emphasized in popular interpretations of foreign 
exchange events. The observation is correct, in the present circumstances, 
because rising interest rates are accompanied by the expectation of an 
appreciating exchange rate. 

In summarizing this part we note that the ultimate effect of a monetary 
expansion is an equiproportionate increase in prices and the exchange 
rate. In the short run, however, the monetary expansion does exert real 
effects on interest rates, the terms of trade, and aggregate demand. The 
details of the adjustment process will depend on the economic structure. 
In particular, terms of trade changes will be both larger and more 
persistent the lower the speed of adjustment, 0. 

A key role in this analysis is played by the sluggish adjustment of prices 
as compared with asset markets. There is no very persuasive theoretical 
support for the slow adjustment of goods markets, but the facts clearly 
point in this direction. While the differential adjustment speed lacks 
theoretical backing, it implies, nevertheless, a behavior of exchange rates 
that is suggestive of recent experience. ' 4 

V. Short-Run Adjustment in Output 

So far we have assumed that output is fixed at the full-employment level, 
y. In the present part, the analysis is extended to allow for short-run 
adjustments in output in response to changes in aggregate demand. 

14 An extension of this paper would draw in an explicit manner on stochastic elements 
to provide a rationale for the short-run stickiness of prices. At the same time, such an 
extension would have interesting implications for the manner in which expectations are 
formed. Exchange rate determination in a stochastic setting has been studied by Black 
(1973), Kouri (1975), and Mussa (1976). Fischer (1976) has used a stochastic framework 
to evaluate fixed versus flexible exchange rate systems. 
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Therefore, we replace equation (8) by an equilibrium condition in the 
domestic goods market, 

y = In D _ u + 6(e-p) + yy- ar, (18) 

where y is the log of the actual level of output that in the short run is 
demand determined. In addition to (18), we require a price adjustment 
equation which is shown in (19): 

fi = (Y-9). (19) 

According to (19) the rate of inflation is proportional to the discrepancy 
between actual and full employment, or '"potential" output, j. This price 
adjustment equation is a combination of a relationship between wage 
and price inflation, a relation between wage inflation and unemployment 
as in a Phillips curve, and a relation between unemployment and the 
departure from potential output, y - j, as described by Okun's law. 

It is shown in the Appendix below that the extension that incorporates 
(18) and (19) in place of (8) leaves most of the analysis of adjustments to a 
monetary increase unchanged. In particular, the price adjustment will 
continue to be exponential although the speed of adjustment will depend 
now also on the income elasticities of demand for domestic goods and real 
balances, y and 4. 

In the present framework it continues to be true that in the short run 
an increase in the nominal quantity of money is an increase in the real 
quantity of money. Accordingly, a monetary expansion has the conven- 
tional effect of increasing in the short run the level of output and inducing 
inflation. Since the inflation that is induced by the expansion in real 
output serves to raise over time the price level, real balances will decline 
back to their initial level until in the long run the expansion in money is 
fully matched by increased prices and output has returned to the full- 
employment level. 

The impact effect of a monetary expansion on exchange rates and 
interest rates may, however, differ significantly from the analysis in 
Part IV. The new possibility that arises from the expansion in output in 
the short run is that the exchange rate depreciation will fall short of the 
monetary expansion rather than exceed it as in (16). That possibility 
arises because, in the short run, the income expansion raises money 
demand and may do so sufficiently to actually increase interest rates. 
If the output expansion were sufficiently strong to raise interest rates, 
equalization of net yields internationally would require the expectation 
of a depreciation and therefore a spot rate that falls short of the long-run 
equilibrium rate. Since the long-run equilibrium rate increases in the 
same proportion as the nominal quantity of money, it follows that the 
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spot rate would increase less than the quantity of money. The condition 
that gives rise to this case is 

I - 06/(l - y) < 0. (20) 

The term 3/(1 - y) is the elasticity of equilibrium output with respect 
to the exchange rate. That term multiplied by the income elasticity of 
demand gives the increase in money demand due to a depreciation in the 
spot rate. Accordingly, (20) tells us whether at constant interest rates, 
and allowing the exchange rate to depreciate in the same proportion as 
the increase in money, we have an excess demand or supply of money and, 
accordingly, an increase or decrease in interest rates. The possibility of 
an excess demand and therefore an increase in interest rates is associated 
with a high income elasticity of money demand, high price elasticity, and 
a high income elasticity of demand for domestic goods. 

The time path of exchange rates and the interest rate therefore depends 
on income and price elasticities, and the short-run overshooting of 
exchange rates is no longer a necessary feature of the adjustment process. 
In fact, if in the short run the interest rate rises and the exchange rate 
therefore depreciates less than proportionately to the increase in money, 
the adjustment process will be one of rising prices and a depreciating 
exchange rate. In this event, therefore, terms of trade fluctuations will be 
dampened as compared with the case described earlier where the exchange 
rate overshooting introduces large terms of trade variations in the adjust- 
ment process. 

The analysis of a monetary expansion in this part confirms once more 
the Mundell-Fleming result that under conditions of capital mobility and 
flexible rates a small country can conduct, in the short run, an effective 
monetary policy. More important, the exchange rate proves a critical 
channel for the transmission of monetary changes to an increase in 
aggregate demand and output. That channel may, in fact, prove to be the 
only channel since, as was shown above, the interest rate may actually 
rise in the transition. Unlike in the Mundell-Fleming world, extension of 
the analysis to the long run shows that the effects of a monetary expansion 
are only transitory, since the inflation that is induced by the output 
expansion serves to reduce real balances and thereby return interest rates, 
relative prices, and real income to their initial level. 

The possibility of short-run output adjustment has been shown to 
dampen exchange rate movements and possibly reverse the interest rate 
effects of a monetary expansion. It is appropriate, therefore, to ask which 
of the assumption, fixed or variable output, is a more relevant character- 
istic of the adjustment process. The answer no doubt is that the fixed 
output adjustment is a suitable characterization of the very short run. 
In the very short run we would not expect output to adjust instantaneously 
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to meet an increase in aggregate demand and, accordingly, the adjust- 
ment will be primarily confined to the asset markets and will be character- 
ized by a decline in interest rates and overshooting of exchange rates. 
In the intermediate run, on the contrary, the present analysis gains 
relevance, since here we would expect an adjustment of both output and 
prices in response to increased aggregate demand. On balance, therefore, 
the fixed output case retains relevance, and particularly so if output 
adjusts sluggishly to changes in aggregate demand. 

Appendix 

This Appendix extends the model to include short-run supply responses. For that 
purpose we replace the price adjustment equation in (8) by a goods-market 
equilibrium condition (Al) and a price equation (A2): 

y = pl[u + 5(e - p) - ar]; p_ 1/(l - y) > 0, (Al) 

f = 7r(y - ), (A2) 

where 5 denotes the full-employment level of output and where the price adjust- 
ment equation can be thought of as arising from a Phillips-curve relation between 
wage inflation and unemployment combined with an Okun's-law relation between 
the deviation from potential output, y -.5, and unemployment.'5 

The specification of the money market and exchange rate expectations remains 
unchanged, and equation (4) that represents these relations is repeated here for 
convenience: 

p- m + oy= Ar* + OA(e-e). (A3) 

Noting that in long-run equilibrium we havey = and r = r*, we obtain from 
(Al) the long-run goods-market relationship 

. = gu[u + 5(e - f) -ar*], (A4) 

and subtracting (A4) from (Al) we obtain the goods-market equilibrium con- 
dition expressed in terms of deviations from long-run equilibrium, 

y- =p (5 + aO)(e-e) + pb3(p-P), (A5) 

where we have used the fact that r* - r - O(e -). 
Next we proceed in a similar manner for the money market and rewrite the 

equilibrium condition as 

0(y -.5) + (p-f) = AO(e - e). (A6) 

Equations (A5) and (A6) can be simultaneously solved to yield the spot exchange 
rate and the level of output as a function of the existing price level. These solutions 
are, respectively, 

y - =-w(p- ) (A7) 
where 

w _[,(5 + Oa) + 1150)]/A; A -- q(6 + Oa) + O)L 
and 

e -= -[(1 - qp35)/A](p - fi). (A8) 

15 To deal with steady-state inflation we would have to add in (A2) the long-run rate 
of inflation which is given by the rate of monetary growth, which in the present treatment 
is assumed equal to zero. 
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Substitution of (A7) in (A2) yields the equilibrium rate of inflation as a function 
of the price level: 

i= -7w(p-p (A9) 

Following the procedure in Part III, rational expectations require that the 
expectations coefficient, 0, equal the rate at which exchange rates actually 
adjust, 7xw: 

0 = 7rw, (A I0) 

which can be solved for the rational expectations coefficient of adjustment, 0. 
Consider next the impact effect of a monetary expansion. Remembering that 

in the long run an increase in money causes an equiproportionate increase in 
prices and the exchange rate, we have de = dp = dm. Therefore, from (A8) we 
obtain the impact effect of a monetary expansion on the exchange rate as 

de/dm = 1 + (1 - qpc5)/A > 0. (Al1) 

Whether the exchange rate increases more or less proportionately than the 
nominal quantity of money depends on the condition 

I - OPub ; 0, (A12) 

which determines, too, whether the interest rate declines or increases. 
By (A7) the impact effect on real output- is unambiguously positive and equal 

to dy/dm = w. The increase in the rate of inflation is given by df/dm = 7xw. 
Since from (A9) the inflation rate converges monotonically to the long-run 

level, we know that output declines monotonically back toward the level of full 
employment. The exchange rate, following the impact effect, will appreciate, or 
depreciate, depending on (A12). 

References 

Black, S. International Money Markets and Flexible Exchange Rates. Princeton Studies 
in International Finance, no. 32. Princeton, N.J.: Princeton Univ. Press, 1973. 

. "Exchange Rate Policies for Less Developed Countries in a World of 
Floating Rates." Mimeographed. Vanderbilt Univ., 1975. 

Dornbusch, R. "Exchange Rate Expectations and Monetary Policy." J. Internat. 
Econ. (1976), forthcoming. (a) 

. "The Theory of Flexible Exchange Rate Regimes and Macroeconomic 
Policy." Scandinavian J. Econ. 2 (May 1976): 255-75. (b) 

Fischer, S. "Stability and Exchange Rate Systems in a Monetarist Model of the 
Balance of Payments." In The Political Economy of Monetary Reform, edited by 
R. Aliber. London: Macmillan, 1976. 

Fleming, M. "Domestic Financial Policies under Fixed and Floating Exchange 
Rates." LM.F. Staff Papers 9 (November 1962): 369-79. 

Frenkel, J. A. "A Monetary Approach to the Exchange Rate." Scandinavian J. 
Econ. 2 (May 1976): 200-221. 

Henderson, D. "Monetary, Fiscal and Exchange Rate Policy in a Two-Country, 
Short-Run Macroeconomic Model." Mimeographed. Board of Governors, 
Federal Res., 1975. 

Kouri, P. Essays on the Theory of Flexible Exchange Rates. Ph.D. dissertation, 
Massachusetts Inst. Tech., 1975. 

. "The Exchange Rate and the Balance of Payments in the Short Run and 
in the Long Run." Scandinavian J. Econ. 2 (May 1976): 280-304. 



JOURNAL OF POLITICAL ECONOMY 

Mundell, R. A. "Exchange Rate Margins and Economic Policy." In Money in the 
International Order, edited by C. Murphy. Dallas: Southern Methodist Univ. 
Press, 1964. 

. International Economics. New York: Macmillan, 1968. 
Mussa, M. "The Exchange Rate, the Balance of Payments and Monetary and 

Fiscal Policy under a Regime of Controlled Floating." Scandinavian J. Econ. 
2 (May 1976): 229-48. 

Niehans, J. "Some Doubts about the Efficacy of Monetary Policy under Flexible 
Exchange Rates." J. Internat. Econ. 5 (August 1975): 275-81. 


	Article Contents
	p. 1161
	p. 1162
	p. 1163
	p. 1164
	p. 1165
	p. 1166
	p. 1167
	p. 1168
	p. 1169
	p. 1170
	p. 1171
	p. 1172
	p. 1173
	p. 1174
	p. 1175
	p. 1176

	Issue Table of Contents
	The Journal of Political Economy, Vol. 84, No. 6 (Dec., 1976), pp. 1145-1379
	Volume Information
	Front Matter
	A New and Superior Process for Making Social Choices [pp.  1145 - 1159]
	Expectations and Exchange Rate Dynamics [pp.  1161 - 1176]
	An Alternative Approach to the Analysis of Taxation [pp.  1177 - 1197]
	The Successes and Failures of Professor Smith [pp.  1199 - 1213]
	Futures Trading and Market Information [pp.  1215 - 1237]
	Consequences and Causes of Public Ownership of Urban Transit Facilities [pp.  1239 - 1259]
	The Incidence and Efficiency Effects of Taxes on Income from Capital [pp.  1261 - 1283]
	Communications
	The Incidence and Efficiency Effects of Taxes on Income from Capital: A Reply [pp.  1285 - 1292]
	Optimum Replacement of Capital Goods with Labor-Saving Technical Progress: A Comparison of the Early New England and British Textile Firm [pp.  1293 - 1303]
	Some More Problems with Income-contingent Loans: The Case of Medical Education [pp.  1305 - 1311]
	Policy Implication of Full-Loss-Offset Capital Gains Tax on Forward Contracts: A Note on Leland's "Optimal Forward Exchange Positions" [pp.  1313 - 1318]
	The Social Costs of Monopoly and Regulation: Some Comments [pp.  1319 - 1323]
	Distribution, the Aggregate Consumption Function, and the Level of Economic Development: Some Cross-Country Results [pp.  1325 - 1334]
	Firm Demand for Information about Price and Technology [pp.  1335 - 1341]
	The Desirability of Cheating Incentives and Randomnness in the Optimal Income Tax [pp.  1343 - 1352]
	On the Specification of the Demand for Money: The Real Rate of Return versus the Rate of Inflation [pp.  1353 - 1359]
	Vindication of a "Common Mistake" in Welfare Economics [pp.  1361 - 1363]
	Vindication of a "Common Mistake" in Welfare Economics: Rejoinder [pp.  1365 - 1366]

	Book Reviews
	untitled [pp.  1367 - 1368]
	untitled [pp.  1368 - 1370]
	untitled [pp.  1370 - 1372]
	untitled [pp.  1372 - 1374]
	untitled [pp.  1374 - 1377]
	untitled [pp.  1378 - 1379]

	Back Matter



