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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.

! For recent work on flexible exchange rates that shares some of the present emphasis,
see Black (1973, 1975), Henderson (1975), Niehans (1975), Dornbusch (19764, 19765),
Frenkel (1976), Kouri (1976), and Mussa (1976). The classics remain Fleming (1962)
and Mundell (1964, 1968).
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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-
clating 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 IT 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 increasc of

the domestic currency price of foreign exchange:
r=r*+ x (D)

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 ¢ and ¢, respectively, we assume that

x = 0@ — 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 6 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 have?

—Ar + ¢y =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= —¢y+ ¥ + 200 — ¢). 4)

2 Equation (3) is obtained by taking the logarithm of the money market equilibrium
condition M/P = Y? exp (— 4r).
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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, p, will equal

h=m+ (1" — ¢). (3)

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

e =¢— (1/A0)(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, ¢ — p, interest rates, and real income. The demand func-
tion is assumed to have the form

InD =u+6(—p) +w— o (7

where D denotes the demand for domestic output and where u is a shift
parameter.* 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,
P, is described in (8) as proportional to an excess demand measure:

p=nln (DY) =alu+d—p) + @ —Dy—ol (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,” g, could be written
as ¢ = ap + (1 — a)e, where « and (1 — «) are the expenditure shares of domestic
goods and imports. With such a formulation (6) would be amended to the following
equation: ¢ = & — B(p — p), where B = «/[A0 + (1 — «)]. None of the qualitative
results described below would be affected by this extension.

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

é=p+ (18)[or* + (1 = y)y — ul, 9)

where p 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 — r*¥ = (¢ — ¢), to become®

b= —nl(6 + 00)[02 + 6](p — p) = —o(p — P), (10)

where
v = 7[(0 + a0)/04 + 6] (11)
The price adjustment equation in (10) can be solved to yield
p(t) = F + (po — p) exp (—0t), (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/A0)(po — p) exp (—ut)
¢+ (eg — €) exp (—uvt).

Il

(13)

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 @Q schedule in
figure 1. The positively sloped schedule p = 0 shows combinations of
price levels and exchange rates for which the goods market and money
market are in equilibrium.” Points above and to the left of that schedule

5 Equation (9) is obtained by setting p = 0 and 7 = r* as is appropriate for the long
run where markets clear and exchange rates are constant.

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

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

b = [64/(64 + a)]e + [0/(64 + a)lm + [A/(6A + o)][u + (1 — 7)y — day/1].
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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 § = 0 schedule is positively sloped and flatter than a 45°
line for the following reason.® 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 Q@
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 45° line in fig. 1 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 4 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 (13) we note that the rate
at which prices and the exchange rate converge to equilibrium is given
by ». From (11) it is apparent that the rate of convergence is a function
of the expectations coefficient, 6.

Clearly, for the expectations formation process in (2) to correctly
predict the actual path of exchange rates it must be true that § = .
Accordingly, the expectations coefficient, 8, that corresponds to perfect
foresight, or, equivalently, that is consistent with the model is given by the
solution to the equation

0 =v=n[d+ d0)/04 + o). (14)

The consistent expectations coefficient, §, obtained as the solution to (14),
is a function of the structural parameters of the economy®

0(4, 6,0, ) = n(c/A + 8)/2 + [n*(c/A + 8)*/4 + =b/A]"/2.

(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.!® 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 A4,
with a long-run price level p and a corresponding long-run exchange rate
¢ 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 Q@ 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.'! 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 A4 to the short-run equilibrium at point B.

11 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 d¢ = dm = dp, we obtain a formal expression
for the impact effect of a monetary expansion on the spot exchange rate:

deldm = 1 + 1/20. (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
1
(e + 61)/2 + [n*(c + S4)2/4 + néA]Y/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/ng. 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, §. That fact is particularly obvious for the case where the speed of
adjustment of prices, n, becomes infinite and where, accordingly, the
economy jumps instantaneously to the new long-run equilibrium at point
C.'? 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.!? 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-

defdm = 1 + 1/, = 1 +

_ 12 The slope of the Q@ schedule is dp/de = — 67, and the schedule becomes vertical as
6 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 Dornbusch [1976]).



EXPECTATIONS AND EXCHANGE RATE DYNAMICS 1171

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 @'@’ 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, §.

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.'*

V. Short-Run Adjustment in Output

So far we have assumed that output is fixed at the full-employment level,
j. 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=InD =u+ 6(c — p) + yy — or, (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):

p=n(y— 7). (19)

According to (19) the rate of inflation is proportional to the discrepancy
between actual and full employment, or “‘potential”” output, . 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 ¢.

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

1 — ¢8/(1 — y) < 0. (20)

The term 6/(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=uplu+6(e—p) —orlsp=1/1-7y) >0, (AT)
p=mnl—J) (A2)
where j 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, » — 7, and unemployment.!>
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+ gy = Ar* + 0A(e — e). (A3)

Noting that in long-run equilibrium we have y = 5 and r = r*, we obtain from
(Al) the long-run goods-market relationship

J = ulu+ 6 — p) — or*], (A4)

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

y—J=pd+ ab)e— &) + us(p — p), (A5)

where we have used the fact that 7* — 7 = (e — ¢).
Next we proceed in a similar manner for the money market and rewrite the
equilibrium condition as

¢y —J3) + (b — p) = A0(¢ — o). (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—=J= —w(p— h). (A7)
where
w = [u(d + o) + udbAl/A; A = ¢u(d + o) + 64,
and
e —¢= —[(1 — ¢us)/AJ(p — ). (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:

b= —mw(p — p). (A9)

Following the procedure in Part III, rational expectations require that the
expectations coefficient, 6, equal the rate at which exchange rates actually
adjust, mw:

6 = nw, (A10)

which can be solved for the rational expectations coefficient of adjustment, 6.
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 d¢ = dp = dm. Therefore, from (A8) we
obtain the impact effect of a monetary expansion on the exchange rate as

dejdm = 1 + (1 — ¢ud)/A > 0. (A11)

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

- ¢us 20, (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 dp/dm = nw.
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).
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