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During the last half-century there has been a tremendous increase in cross-border
economic transactions. In the Þrst decades after the Second World War, this process of
international economic integration mainly took the form of an increase in the volume
of international trade. Thus, while the western countries liberalized their international
trade regimes by reducing tariﬀs and eliminating quantitative restrictions on imports,
they maintained substantial restrictions on the private export and import of capital. One
motivation for this policy was that capital controls made it easier for governments to defend
the Þxed exchange rate parities under the so-called Bretton Woods system of Þxed exchange
rates established after World War II. Another motivation was that capital controls were
necessary to implement the regulations of borrowing and lending which were seen by most
governments as an essential part of their monetary policies.
However, during the 1970s the Bretton Woods system of Þxed exchange rates broke
down, and quantitative restrictions on international capital ßows and on domestic credit
came to be seen as increasingly ineﬀective and harmful to economic eﬃciency. In the
1980s and 1990s a large number of countries therefore abolished their capital controls. At
the same time the rapid improvements in communication and information technologies
signiÞcantly reduced the transactions costs associated with international investment. As a
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result, the last two decades of the twentieth century witnessed a truly dramatic increase
in international capital mobility, as you can see from Figures 24.1 and 24.2.

Figure 24.1: International trade and capital ßows
N ote: L on g te rm p o rtfolio investm ent in clud es intern atio n a l b on d issu es a n d sy n dica ted lon g term intern a tion a l b a n k c redits. T h e g ra p h fo r
fo reig n d irec t inve stm ent in d ica tes th e averag e of inb ou n d a n d o u tb o u n d inves tm e nt in th e O E C D a re a .
S ou rce: D an ish E co n o m ic C o u n cil, T h e D a n ish E c on om y, S p rin g 1 9 9 8 , p . 1 0 5 .

Figure 24.2: International trade in stocks and bonds
N o te: F ig u res fo r th e U n ited K in g d o m fo r 1 9 8 0 a n d 19 95 a re n o t ava ila b le.
S ou rce: D an ish E co n o m ic C o u n cil, T h e D a n ish E c on om y, S p rin g 1 9 9 8 , p . 1 0 7 .
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In this chapter we investigate the macroeconomic implications of international trade
in goods and capital. We shall see that our AS-AD framework can be used to study the
workings of the open economy, although the channels through which shocks are transmitted
to output and inßation are somewhat diﬀerent than in the closed economy.
Our analysis will be based on two key assumptions. The Þrst one is that the domestic
economy is so small that it cannot signiÞcantly aﬀect macroeconomic conditions in the rest
of the world. For example, if a purely domestic recession strikes our small open economy,
this will not aﬀect its export market since foreign economic activity will remain the same.
The reason is that if the domestic economy is small, its imports are only a very small
fraction of total foreign output, so even if imports fall due to the domestic recession, this
fall in demand will hardly be felt by the rest of the world.
Our second key assumption is that the small domestic economy is specialized in the
sense that the goods produced domestically are imperfect substitutes for the goods produced abroad. This means that the price of domestic goods can vary relative to the price of
foreign goods. Indeed, the endogenous adjustment of the relative price of domestic goods
is the basic mechanism through which the small specialized economy adjusts to a long run
macroeconomic equilibrium.
For most countries except the very large ones like the United States, the assumption
that the domestic economy is small relative to the world economy is a reasonable Þrst
approximation. Further, the manufactured goods which make up the bulk of exports in
most industrialized countries are typically somewhat diﬀerentiated from the manufactured
goods produced in other countries. Hence our assumption that countries specialize in the
production of diﬀerent goods also seems plausible.
In most of this chapter we will focus on a small specialized economy operating under
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a fixed exchange rate regime. We will start out by brießy characterizing the alternative
exchange rate regimes found in the world. We will then consider the implications of international capital mobility for the formation of interest rates in the open economy. Following
this, we explain how our AS-AD model can be modiÞed to allow for international trade
and capital mobility. The Þnal part of the chapter uses the modiÞed AS-AD model to
study the eﬀects of macroeconomic policy under Þxed exchange rates.

1

Exchange rate regimes, capital mobility and monetary policy

Alternative exchange rate regimes
In Figure 24.3 we have grouped the various exchange rate regimes found in the world
into three categories denoted ’hard peg’, ’intermediate’ regimes, and ’ßoat’1 . The exchange
rate arrangements described as hard pegs include situations where countries have no national currency, either because they are in a currency union like the European Monetary
Union, or because they have ’dollarized’ by formally adopting the currency of some other
country, typically the U.S. dollar. A hard peg can also take the form of a currency board
where the central bank is obliged by law to exchange domestic currency for a speciÞed
foreign currency at a completely Þxed exchange rate, and where domestic currency can
only be issued against foreign currency so that the domestic monetary base is fully backed
by foreign exchange reserves.

1

Figure 22.3 is updated from Stanley Fischer: Exchange Rate Regimes - Is the Bipolar View Correct?
Journal of Economic Perspectives, volume 15, Spring 2001, p. 4.
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Figure 24.3: Exchange rate regimes in IMF member countries, 1991 and 2001
N ote: Percent of a ll co u ntrie s; nu m b e r o f co u ntrie in b ra cke ts.
S o u rce: IM F A n nu al R e p ort 20 01

The ’ßoating’ group contains economies whose systems are described by the International Monetary Fund as either ’independently ßoating’ or as a ’managed ßoat’. Under
independent ßoating the exchange rate is market determined. To the extent that the central bank intervenes in the foreign exchange market by buying or selling domestic currency
against foreign currency, such interventions only aim to moderate undue ßuctuations in
the exchange rate, but the interventions do not seek to establish a particular level for the
exchange rate. Under a managed ßoat the central bank inßuences the movements of the exchange rate through active intervention in the foreign exchange market without specifying,
or precommitting to, a predetertimed path for the exchange rate.
The ’intermediate’ group consists of economies with a variety of exchange rate arrangements falling between the hard pegs and the ßoating group. For example, some countries
have set a central parity for the exchange rate against a particular foreign currency or
against a basket (a weighted average) of currencies, but the actual exchange rate is then
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allowed to ßuctuate within a Þxed band around the parity. Other countries operate a
’crawling band’ where the band for the exchange rate is allowed to move over time, or
a ’crawling peg’ where the exchange rate is temporarily Þxed, but where it is allowed to
shift gradually over time. Table 24.1 summarizes the exchange rate regimes prevailing in
the world’s developed market economies at the beginning of the 21st century.
Euro Area

Other

Exchange Arrangement

Austria
Belgium
Finland
France
Germany
Ireland
Italy
Netherlands
Portugal
Spain

No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender
No separate legal tender

Exchange Arrangement

Australia
Canada
Denmark
Hong Kong SAR
Japan
New Zealand
Norway
Singapore
Sweden
Switzerland
United Kingdom
United States

Independent float
Independent float
Pegged rate in horizontal band
Currency board
Independent float
Independent float
Managed float
Managed float
Independent float
Independent float
Independent float
Independent float

Table 24.1: Exchange rate regimes in developed market economies 2001
S o u rce: IM F A n nu al R e p ort 20 01

Going back to Figure 24.3, we observe a remarkable polarization of the choice of exchange rate regimes over the last decade. In 1991 almost two thirds of all countries had
some form of intermediate exchange rate arrangement. A decade later a lot of countries
had moved either towards a hard peg or towards ßoating. This is not coincidental, since
almost all of the serious foreign exchange crises occurring in the 1990s involved some form
of intermediate exchange rate regime. This was true of the crisis in the European Monetary
System in 1992-93 and of the crises in Mexico 1994, Thailand, Indonesia and South Korea
in 1997, Russia and Brazil in 1998, and Turkey in 20002 . The background for these crises
2

Argentina was also hit by a serious crisis in 2001 even though the country had a currency board.
However, the Argentinian currency board had a ’soft’ element since it allowed foreign exchange reserves
to fall below the level of the domestic monetary base in exceptional circumstances.
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was the huge increase in international capital mobility during the 1990s which greatly
increased the scope for speculative attacks against ’soft’ Þxed exchange rate regimes. The
weakness of a Þxed exchange rate regime where the exchange rate can be adjusted is that
speculation is virtually risk-free: if an investor moves out of a currency which is expected
to be devalued, he will obviously gain from this move if devaluation actually occurs, and
if the exchange rate is maintained he will lose nothing except a small transaction cost.
Impressed by the numerous foreign exchange crises during the 1990s, many countries with
a preference for stable exchange rates moved towards a hard peg, whereas countries with a
preference for monetary policy autonomy moved towards ßoating. Indeed, it is now widely
believed that intermediate exchange rate regimes tend to be unsustainable in the long run
in the modern world of high capital mobility.
Capital mobility and interest rate parity
Reßecting the deep international integration of capital markets prevailing today, our
analysis will assume that international capital mobility is perfect. Under perfect capital mobility domestic and foreign financial assets are perfect substitutes, and financial investors
can instantaneously and costlessly switch between domestic and foreign assets.
For simplicity we will also assume that investors are risk-neutral, arranging their portfolios so as to maximize the expected rates of return without worrying about the variance
of the rates of return.
From these assumptions it follows that foreign and domestic assets must yield the same
expected rate of return. For example, if domestic bonds had a lower expected return than
foreign bonds, investors would immediately sell domestic bonds in order to buy foreign
bonds, thus driving down domestic bond prices and pushing up foreign bond prices until the
expected rates of return are equalized. Given that this arbitrage can occur instantaneously
and costlessly, the expected returns must be equal at any point in time.
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Let us be more precise. Following common practice, we deÞne the nominal exchange rate
E as the number of domestic currency units needed to buy one unit of the foreign currency.
If i is the domestic nominal interest rate and if is the foreign nominal interest rate, perfect
capital mobility coupled with risk-neutral investors implies the arbitrage condition
# e $
" E+1
1+i= 1+i
E
!

f

(1)

e
is the
where E is the nominal exchange rate at the start of the current period, and E+1

nominal exchange rate expected to prevail at the beginning of the next period. The lefthand side of (1) measures the amount of wealth accruing to an investor at the end of
the current period if he invests one unit of the domestic currency in the domestic capital
market at the beginning of the period. As an alternative to such a domestic investment,
the investor could have bought 1/E units of the foreign currency at the start of the period
for the purpose of investment in the foreign capital market. At the end of the period he
!
"
would then have ended up with an amount of wealth (1/E) 1 + if in foreign currency.

At the start of the period when the investment is made, the investor expects that this
"!
"
! e
end-of-period wealth will be worth E+1
/E 1 + if units of the domestic currency. Thus

equation (1) says that domestic and foreign investment must generate the same expected
end-of-period wealth and hence must yield the same expected rate of return. If we take
natural logarithms on both sides of (1) and use the approximation ln (1 + x) ≈ x, we get
i = if + ee+1 − e,

e ≡ ln E,

e
ee+1 ≡ ln E+1

(2)

The magnitude ee+1 − e is the expected percentage rate of depreciation of the domestic
currency against the foreign currency. This is the expected capital gain on foreign bonds
relative to domestic bonds over the period considered. Thus equation (2) says that if the
domestic currency is expected to devalue by x percent, the domestic nominal interest rate
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must exceed the foreign nominal interest rate by x percentage points to make domestic
and foreign assets equally attractive.
Equation (2) (and its approximate equivalent (1)) is known as the condition for uncovered interest rate parity. The term ’uncovered’ refers to the fact that the investor has
not covered his risk: when he invests in the foreign capital market, he expects a capital
gain ee+1 − e, but this gain is uncertain, so he is exposed to risk. If he wants to cover
his risk at the time of investment, he can use the forward market for foreign exchange.
"
!
In this market he can sell an amount of foreign currency (1/E) 1 + if for delivery one

%+1 currently prevailing in the market. The
period from now at the forward exchange rate E

%+1 is the domestic-currency price of one unit of foreign
one-period forward exchange rate E
%+1 is known at the start of the current
currency delivered one period from now. Since E

period when the foreign investment is made, the investor knows for sure that he will end
&
'!
"
%+1 /E 1 + if units of the domestic currency at the end of the period if he
up with E
covers his foreign investment via the forward market. For domestic and foreign investment
to be equally attractive, we thus have the arbitrage condition
!

1+i = 1+i

"
f

(

%+1
E
E

)

(3)

Taking logs on both sides of (3), we get the approximate relationship

%+1
e%+1 ≡ ln E

i = if + %
e+1 − e,

(4)

Equations (3) and (4) are known as the condition for covered interest rate parity. Is it
possible for covered and uncovered interest rate parity to hold at one and the same time?
According to (2) and (4) the answer is ’yes’, provided

e%+1 − e = ee+1 − e

⇔

e+1 = ee+1
%

(5)
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The term on the left-hand side of the Þrst equation in (5) is the forward foreign-exchange
premium, deÞned as the percentage diﬀerence between the price of forward exchange (the
price of foreign exchange for delivery one period from now) and the current spot exchange
rate E (the price of foreign exchange for immediate delivery). Equation (5) says that if
the spot exchange rate is expected to increase by ee+1 − e percentage points over the next
period, then the forward foreign-exchange premium should also equal ee+1 − e percentage
points. When investors are risk neutral, this condition must hold. To see this, suppose
that e%+1 < ee+1 . In that case it would be possible to score an expected proÞt by buying

foreign exchange in the forward market today and then selling the foreign currency in the
spot market when it is delivered one period from now. Similarly, if e%+1 > ee+1 investors
will want to sell foreign exchange in the forward market today and buy foreign exchange

in the spot market one period ahead when the foreign currency is to be delivered, thus
scoring an expected proÞt of %
e+1 − ee+1 at the time of delivery. To rule out such arbitrage

opportunities for pure proÞt making, equation (5) will have to be satisÞed, so covered and
uncovered interest rate parity will hold simultaneously when investors are risk neutral.
Equations (2) and (4) suggest that when exchange rates can vary a lot, the interest rates
of diﬀerent countries can also deviate substantially from each other. However, when countries move towards a ’hard peg’, the expected exchange rate changes should tend towards
zero, forcing national interest rates into equality. Figure 24.4 conÞrms this hypothesis.
Around the mid-1990s the exchange rates within the European Monetary System could in
principle vary within an exchange rate band of +/-15 percent around the central parity,
and countries like Italy and Spain with a history of devaluations against the German mark
had relatively high nominal interest rates, reßecting the perceived probability of devaluation of the Italian and Spanish currencies. At the same time countries like Germany,
Netherlands and France whose currencies were perceived to be strong had nominal interest
rates below the average EU level. However, when Þnancial markets became convinced that
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political leaders in Europe were determined to establish a monetary union with completely
Þxed exchange rates (and ultimately a common currency), the nominal interest rates of the
diﬀerent EU countries quickly converged, as fears of substantial exchange rate movements
vanished.

Interest rate differentials
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Figure 24.4: Nominal interest rate diﬀerentials in Europe, 1994 to 2001
N o te: 1 0 -yea r g overn m en t b on d y ie ld
S ou rce: IM F Intern a tio n a l F in a n cia l S ta tistics

Figure 24.5 tells a similar story about Denmark. From the early 1970s to the early
1980s, the Danish krone was devalued against the German mark on numerous occasions,
and expectations of future devaluation kept the Danish nominal interest rate far above the
German interest rate. But as the policy of systematic Danish devaluations was abandoned
after 1982 and the krone became a much more stable currency, the Danish interest rate
gradually converged towards the German level.
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Figure 24.5: Interest rates and currency devaluation in Denmark, 1972 to
2000
S ou rce: M O N A d ata b a se, D a n m a rk s N a tio n a lb a n k

The impotence of monetary policy under Þxed exchange rates
Under a ’hard peg’ where the exchange rate is credibly Þxed, the expected exchange
rate change will be zero, that is, ee+1 − e = 0. It then follows from (2) that
i = if

(6)

In other words, under fixed exchange rates and perfect capital mobility the domestic
nominal interest rate is tied to the foreign nominal interest rate.
As far as the market-determined interest rates are concerned, the equality in (6) is
enforced by the arbitrage between domestic and foreign assets described in the previous
section.
When it comes to the short-term domestic interest rate set by the central bank, equation
(6) is enforced by the need to protect the country’s foreign exchange reserves. If the central
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bank tries to keep the domestic short-term interest rate below the foreign short-term
interest rate, capital will ßow out of the domestic economy. As investors sell domestic
currency and buy foreign currency to invest in foreign assets, the central bank will have to
sell foreign currency and buy domestic currency to maintain the Þxed exchange rate. In this
way the country’s foreign exchange reserves may quickly be exhausted, if the central bank
insists on keeping the domestic short-term interest rate below the foreign level. Indeed,
the market will most likely interpret such an interest rate policy as a signal that the
central bank is not committed to defending the exchange rate. In that case expectations
of a future devaluation will arise, and a speculative attack on the domestic currency will
occur, leading to an even faster depletion of foreign exchange reserves. Once the reserves
are gone, the central bank can no longer intervene in the foreign exchange market to keep
the exchange rate Þxed, and the domestic currency will have to fall.
On the other hand, if for some reason the central bank keeps the domestic short-term
interest rate above the foreign short-term interest rate, a massive inßow of capital from
abroad will occur. This will swell the foreign exchange reserves and create a constant
upward pressure on the exchange rate. The huge capital inßow will also lead to a large
expansion of domestic bank credit and a sharp rise in domestic asset prices which will
generate strong inßationary pressures.
The upshot is that if the central bank wishes to maintain a Þxed exchange rate, it cannot
set a short-term interest rate which deviates from the short-term interest rate abroad. The
situation in Denmark illustrates this point very well. The Danish krone is pegged to the
euro, and whenever the European Central Bank decides to change its leading interest rate,
the Danish central bank interest rate is almost always changed by exactly the same amount
within one or two hours.
Monetary policy thus becomes impotent under Þxed exchange rates and perfect capital
mobility. When the exchange rate is Þxed, the central bank cannot pursue an independent
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interest rate policy aimed at managing aggregate demand. Instead, monetary policy is
fully bound by the commitment to defend the exchange rate. By contrast, if a country is
willing to accept exchange rate variability, it can set its interest rate independently of the
foreign interest rate, as indicated in equations (2) and (4).
The case for Þxed exchange rates
If the price of maintaining Þxed exchange rates is the loss of monetary policy autonomy,
why would a country nevertheless choose a Þxed exchange rate regime? Advocates of Þxed
exchange rates usually point to the disadvantages of exchange rate uncertainty and to the
beneÞts of using a Þxed exchange rate as a nominal anchor in the Þght against inßation.
Let us brießy summarize these arguments.
The Þrst argument is that the large exchange rate movements often observed under
ßoating exchange rates may hamper international trade and investment by creating exchange rate uncertainty. The impediment to trade may not be large, since short term and
medium term foreign exchange risk can be covered via the forward exchange market at
a modest transaction cost. But the opportunities for covering long term foreign exchange
risks are much more limited, and this might discourage long term investments if the exchange rate is highly unstable.
The second argument starts from the observation that exchange rates often seem to
’overshoot’ their long run equilibrium values under ßoating. The concern is that such
excessive exchange rate movements may cause an unintended redistribution of real income
across diﬀerent sectors in the economy. For example, a sharp appreciation of the domestic
currency will erode the international competitiveness of the domestic export industry and
of domestic industries which are competing against imports. As a consequence, proÞts and
employment in those sectors will be squeezed, whereas sectors relying on imported inputs
and selling their output in the domestic market without any competition from abroad will
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beneÞt from the appreciation. If the resulting redistribution of incomes is signiÞcant, it
may cause social tensions.
A third argument is that a Þxed exchange rate can provide a nominal anchor which
may help to bring down inßation. In the longer term a country can only maintain a Þxed
exchange rate against a foreign trading partner if the domestic inßation rate does not
systematically exceed inßation in the foreign country. Policy makers may therefore signal
a commitment to keep the domestic inßation rate low by announcing that they will peg
the domestic currency to the currency of a foreign country with a history of low inßation.
If this commitment is credible, it will keep domestic inßation expectations in check, and
this in turn will make it easier to keep the actual inßation rate low. Thus, by pegging to a
stable foreign currency, domestic policy makers may ’import’ some of the credibility and
discipline of foreign policy makers who have been successful in Þghting inßation. Such a
strategy is most likely to succeed if the political costs of giving up the peg to the foreign
currency are perceived to be considerable. Otherwise the public may not consider the Þxed
exchange regime to be credible.
The belief that pegging to a stable foreign currency can help to bring down domestic
inßation motivated many previous high-inßation countries in Europe to tie their currencies
closer to the German D-mark after the mid-1980s. After a set-back caused by the speculative attacks on the European Monetary System in 1992-93, this policy of pegging to the
D-mark gradually led to lower exchange rate variability which did in fact drive national
inßation rates in the EU closer to the low German level, as shown in Figures 24.6.a and
24.6.b.
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Figure 24.6a: Exchange rate variability in Europe, 1980 to 2000
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Figure 24.6b: Inßation rates in Europe, 1980 to 2000
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Economists have a long-standing debate on the costs and beneÞts of Þxed versus ßexible exchange rates. In this section we have brießy restated the main arguments in favour
of Þxed exchange rates. In the next chapter we shall consider the case for ßexible exchange
rates. At this stage we can already see one basic trade-oﬀ in the choice of exchange rate
regime: by Þxing the exchange rate, a country may eliminate nominal exchange rate uncertainty and provide a nominal anchor for domestic prices, but these beneÞts can only be
reaped by giving up monetary policy autonomy. In contrast, ßexible exchange rates oﬀer
monetary policy autonomy, but only if policy makers are willing to accept the possibility
of large ßuctuations in exchange rates. Given this diﬃcult trade-oﬀ, it is hardly surprising
that diﬀerent countries with diﬀerent economic histories and diﬀerent economic structures
have chosen diﬀerent exchange rate regimes.
In the rest of this chapter we will focus on the workings of an economy with Þxed
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exchange rates, postponing further discussion of ßexible exchange rates until the next
chapter.

2

The AS-AD model for the open economy with Þxed
exchange rates

To prepare the ground for an analysis of macroeconomic policy in the open economy,
the following sections will explain how our AS-AD framework can be extended to allow
for economic transactions with the rest of the world. We start by deriving the aggregate
demand curve for the open economy, and then we discuss how the openness of the economy
aﬀects the aggregate supply curve.
The trade balance and the real exchange rate
In the open economy, the condition for equilibrium in the goods market is

Y = D + G + NX

(7)

where we recall that Y is real GDP, D is total private demand for goods and services, G
is public demand for goods and services, and NX is the trade balance, deÞned as exports
minus imports (net exports). Thus net exports add to the total demand for domestically
produced goods. One important determinant of net exports is the real exchange rate E r ,
deÞned as

Er ≡

EP f
P

(8)

where P f is the price of foreign goods denominated in foreign currency, and EP f is the
price of foreign goods measured in domestic currency. We see that the real exchange rate
is simply the relative price of foreign goods, indicating the number of units of the domestic
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good which must be given up to acquire one unit of the foreign good. The inverse of the real
exchange rate (1/E r ) is referred to as the international terms of trade, since an increase in
the real exchange rate implies a deterioration in the terms on which domestic goods can
be traded for foreign goods. Notice also that the real exchange rate is a measure of the
international competitiveness of domestic producers: the higher the real exchange rate, the
cheaper are domestic goods relative to goods produced abroad.
All of the components of demand on the right-hand side of (7) - including the trade
balance - are measured in units of the domestic good. In other words, we are using the
domestic good as our numeraire good. If the quantity of imported foreign goods is M ,
the nominal value of imports measured in domestic currency units will be EP f M . Given
that one unit of the domestic good sells at the price P , the volume of imports measured
in units of the domestic good will then be EP f M/P ≡ E r M . If the quantity of domestic
goods which is exported abroad is denoted by X, we thus have

N X ≡ X − ErM

(9)

It is reasonable to assume that the volume of exports X depends positively on the
international competitiveness of domestic producers, measured by the real exchange rate
E r , and positively on total output Y f in the rest of the world, since higher economic
activity abroad leads to a larger export market for domestic producers. Hence we may
!
"
write X = X E r , Y f .
In Chapter 19 we saw that total private goods demand in the closed economy depends

on domestic output Y , the total tax bill T , the real interest rate r, and the state of
conÞdence (the expected future growth rate) ε. In the open economy all of these variables
are also likely to aﬀect imports, since part of the goods demanded by the private sector
are imported from abroad. In addition, the quantity of imported foreign goods will depend

Fixed Exchange Rates

Growth and Business Cycles

20

negatively on the real exchange rate, since a higher relative price of foreign goods will
reduce domestic consumer demand for foreign goods, partly because a rise in the price of
imported goods reduces the purchasing power of domestic nominal incomes (the income
eﬀect), and partly because a higher price of foreign goods induces consumers to substitute
towards domestic goods (the substitution eﬀect). We may therefore specify the import
function as M = M (E r , Y, T, r, ε).
With these speciÞcations of exports and imports, it follows from (9) that net exports
are given by
#

+
r

+ $
f

NX = X E , Y

r

−E M

#

−
r

$

+ − − +

E , Y , T , r, ε

(10)

where the signs above the variables indicate the signs of the partial derivatives. We see
that a rise in Y or ε will raise the level of imports, because an increase in these variables
will stimulate total private demand for goods and services. On the other hand a rise in T
or r will reduce imports by dampening total goods demand.
A crucial question is how a change in the real exchange rate will aﬀect the trade balance.
To investigate this, we calculate the partial derivative of the nex export function (10) with
respect to E r :
∂N X
∂X
r ∂M
=
−
E
·
−M
∂E r
∂E r
∂E r

(11)

Without loss of generality, we may choose our units of measurement such that the
initial value of the real exchange rate is unity, Eor = 1. Furthermore, as a benchmark case
we will assume that the trade balance is initially in equilibrium so that Xo = Eor Mo . Using
these relationships, we may rewrite equation (11) as
∂NX
= Mo
∂E r

#

$
∂X Eor
∂M Eor
−
−1
∂E r Xo ∂E r Mo

⇐⇒
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= Mo (η X + η M − 1) ,
∂E r

ηX ≡

∂X E r
> 0,
∂E r X
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ηM ≡ −

∂M E r
>0
∂E r M

(12)

where ηX is the elasticity of exports with respect to the real exchange rate, and η M is
the numerical elasticity of imports with respect to the real exchange rate. Equation (12)
shows that a real depreciation of the domestic currency - that is, a rise in the real exchange
rate E r - will improve the trade balance provided the sum of the relative price elasticities
of export and import demand is greater than one (η X + η M > 1). This important result
is called the Marshall-Lerner condition, named after its discoverers. Numerous empirical
studies for a large number of countries suggest that the Marshall-Lerner condition is almost
always satisÞed, at least when the time horizon is one year or longer. In the following, we
will assume that this condition is in fact met.
The aggregate demand curve in the open economy
We are now ready to derive the aggregate demand curve for the open economy. Recalling
the factors inßuencing the trade balance and private goods demand, and assuming that
total tax payments correspond to total public spending (T = G), we may restate the goods
market equilibrium condition (7) as

Y

!
"
= D (Y, G, r, ε, E r ) + NX E r , Y f , Y, G, r, ε + G
!
"
% Y, G, r, ε, E r , Y f + G,
% ≡ D + NX
= D
D

(13)

% ≡ D + N X measures the total private demand for domestic goods
The magnitude D

emanating from the domestic as well as the foreign private sector. Notice from (13) that

the real exchange rate E r inßuences D due to the income eﬀect mentioned earlier: when the
price of imports increases relative to domestic prices, the purchasing power of domestic
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money incomes is eroded, and this will ceteris paribus reduce total private demand for
goods because domestic residents become poorer.
While an increase in domestic economic activity Y will stimulate total private goods
demand D, it will also increase imports and hence reduce the trade balance N X. Thus it
% Y ≡ ∂ D/∂Y
%
would seem that the sign of the partial derivative D
is ambiguous. However,

since only a fraction of total goods demand will be directed towards imports, the rise in
% Y ≡ ∂D/∂Y +
imports will be less than the rise in total goods demand. Hence we have D

∂NX/∂Y = ∂D/∂Y − E r (∂M/∂Y ) > 0. Maintaining our assumption from Chapter 19

that ∂D/∂Y < 1, it then follows that
% Y ≡ ∂D + ∂N X < 1
0<D
∂Y
∂Y

(14)

The fact that only a fraction of total demand is directed towards imports also implies
that
% r ≡ ∂D + ∂N X < 0
D
∂r
∂r
% ε ≡ ∂D + ∂N X > 0
D
∂ε
∂ε

(15)

(16)

Given our assumption of a balanced government budget, a rise in government spending
G will lead to a similar rise in taxation. Consumers react to this fall in disposable income
by reducing consumption, but the fall in consumption is not as great as the rise in taxation,
since private saving will also fall when the tax bill goes up. Hence we have −1 < ∂D/∂G.
Furthermore, only a part of the fall in consumption will manifest itself as a fall in imports;
the remaining part will show up as a fall in the demand for domestic goods. From this it
follows that
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% G ≡ ∂D + ∂N X < 0
−1 < D
∂G
∂G

(17)

% E ≡ ∂D + ∂N X > 0
D
∂E r
∂E r

(18)

Recall that ∂N X/∂E r > 0 when the Marshall-Lerner condition is met. However, because of the negative income eﬀect of a higher real exchange rate, we have ∂D/∂E r < 0.
% E > 0 thus requires that the Marshall-Lerner condition is
The assumption in (18) that D

satisÞed with a certain margin so that η X +ηM is suﬃciently greater than one. Empirically
this has turned out to be a reasonable assumption (except for the very short run where
the price elasticities in export and import demand are small, due to inertia in consumer
reactions to relative price changes).
It will be convenient to measure the real exchange rate in natural logarithms. We
therefore deÞne

er ≡ ln E r = e + pf − p,

pf ≡ ln P f ,

p ≡ ln P

(19)

Using the above deÞnitions and assumptions on partial derivatives, the appendix to
this chapter derives the following log-linear approximation to the goods market equilibrium
condition (13):

!
"
y − y = β 1 (er − er ) − β 2 (r − r) + β 3 (g − g) + β 4 y f − y f + β 5 (ln ε − ln ε)

(20)

The notation x indicates the initial long-run equilibrium value of variable x. The variables y, y f and g are measured in natural logarithms, and all the β-coeﬃcients are positive.
We will now show that (20) implies a negative relationship domestic output and the domestic inßation rate, just as we found in the closed economy.
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Our Þrst step is to note from (19) that

er−1 = e−1 + pf−1 − p−1

(21)

which may be subtracted from (19) to give

er = er−1 + ∆e + π f − π,

∆e ≡ e − e−1 ,

π f ≡ pf − pf−1 ,

(22)

π ≡ p − p−1

The variable π f is the foreign inßation rate, π is the domestic inßation rate, and ∆e
is the percentage devaluation of the domestic currency (the percentage rise in the price of
foreign currency).
Under a hard currency peg where the authorities abstain from devaluations, we have
∆e = 0. Equation (22) then simpliÞes to

er = er−1 + πf − π

(23)

which shows that the real exchange rate can only remain stable over time if the domestic inßation rate corresponds to the foreign inßation rate. Under a policy regime where exchange
rates are credibly Þxed, it therefore seems reasonable to assume that the foreign inßation
rate will serve as an ’anchor’ for domestic inßation expectations. For example, Þrms and
households will realize that domestic inßation cannot systematically exceed foreign inßation for a long period of time, since this would undermine the international competitiveness
of domestic producers and lead to an ever-increasing trade deÞcit. An ever-growing trade
deÞcit would ultimately force the domestic authorities to bring down domestic inßation
in order to protect the country’s foreign exchange reserves. Similarly, if domestic inßation
were systematically lower than foreign inßation, the persistent fall in the relative price of
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domestic goods would lead to ever-increasing demand for domestic output which would
ultimately force an increase in domestic inßation.
If Þrms and households understand these basic relationships and believe that the authorities are Þrmly committed to maintaining Þxed exchange rates, they will realize that
on average the domestic inßation rate will have to equal the foreign inßation rate. We wil
formalize this by assuming that the expected domestic inßation rate for the current and
for the next period (π e and π e+1 ) is simply equal to the foreign inßation rate π f which we
take to be constant:

π e = π e+1 = π f

(24)

Moreover, credibly Þxed exchange rates imply that the expected nominal exchange rate
for next period equals the actual current exchange rate (ee+1 = e), so with perfect capital
mobility we have i = if , as we explained earlier. Since the domestic real interest rate is
deÞned as r ≡ i − π e+1 , it then follows from (24) that
r = rf ,

rf ≡ if − π f

(25)

where rf is the exogenous foreign real interest rate (since if − π f+1 = if − πf when π f is
constant). In other words, under credibly Þxed exchange rates and perfect capital mobility,
the domestic real interest rate is tied to the foreign real interest rate, just as the domestic
nominal interest rate is given by the foreign nominal rate.
r

We may choose our units of measurement such that the real exchange rate E = 1 in
r

the initial long-run equilibrium, implying er ≡ ln E = 0. Assuming that the initial natural
output rate y equals trend output y o , and inserting (23) and (25) into (20), we then obtain
the following simple expression for the aggregate demand curve for the open economy with
fixed exchange rates:
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y − y o = β 1 er−1 + π f − π + z
!
"
z ≡ −β 2 (rf − rf ) + β 3 (g − g) + β 4 y f − y f + β 5 (ln ε − ln ε)
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(26)

(27)

The variable z captures so-called real shocks to aggregate demand. In the open economy,
these shocks include changes in foreign real output y f and in the foreign real interest rate
rf , as well as changes in domestic real government spending g and in domestic private
sector conÞdence ε. A change in any of these variables will cause a shift in the aggregate
demand curve. In addition, equation (26) shows that the domestic economy may be exposed
to a so-called nominal shock in the form of a change in the foreign inßation rate π f . Such
a shock will also shift the AD curve.
Remembering that β 1 > 0, we see from (26) that an increase in domestic inßation will
ceteris paribus reduce aggregate demand for domestic output. In the closed economy the
negative impact of inßation on demand stems from the fact that higher inßation induces
the central bank to raise the real interest rate. In the open economy with Þxed exchange
rates this mechanism is suppressed, because the domestic interest rate is tied to the foreign
interest rate via perfect capital mobility. Instead, the reason for the negative slope of the
AD curve (26) is that higher domestic inflation erodes the international competitiveness
of domestic producers by reducing the real exchange rate. Thus, a rise in π raises the
relative price of domestic goods, thereby reducing net exports. To see that this is indeed
!
"
the mechanism, note that the term er−1 + πf − π on the right-hand side of (26) is simply
the current real exchange rate, er .

In the closed economy, the slope of the aggregate demand curve is determined by the
central bank’s interest rate response to a rise in inßation. In the open economy the slope of
the AD curve depends on the price elasticities of export and import demand (η X and η M )
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which are incorporated in β 1 (see the appendix). The higher the value of these elasticities,
the stronger is the reaction of net exports to a change in the real exchange rate, and the
ßatter is the aggregate demand curve.
A Þnal important observation is that the AD curve deÞned by (26) will change position
from one period to the next whenever the domestic inßation rate deviates from the foreign
inßation rate. This follows from (23) which shows that the real exchange rate will change
over time whenever π '= π f . Hence the value of the lagged real exchange rate er−1 appearing
on the right-hand side of (26) will also change from one period to the next when domestic
inßation is out of line with foreign inßation. This will cause the AD curve to shift even if
the shock variable z remains constant.
The aggregate supply curve
To complete our AS-AD model for the open economy, we need to confront the aggregate
demand curve with the aggregate supply curve. In accordance with our theory of wage
and price formation in Chapters 18 and 19, we continue to assume that domestic inßation
depends on the state of excess demand, measured by the output gap, and on the expected
rate of inßation. Hence we still have

π = π e + γ (y − y o ) − γs

(28)

where s captures aggregate supply shocks. Inserting our assumption (24) on expectations
formation, we then obtain the short-run aggregate supply curve for the open economy with
credibly Þxed exchange rates:

π = πf + γ (y − y o ) − γs
Determining output and inßation under Þxed exchange rates

(29)
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We now have a complete dynamic model of the open economy with Þxed exchange
rates. The model consists of the three equations (23), (26) and (29) which determine the
three endogenous variables er , y and π, given the exogenous variables s, z, π f and y o , and
given the predermined value of last period’s real exchange rate, er−1 .
Before studying the dynamic adjustment of the endogenous variables over time, it is
useful to consider the long run macroeconomic equilibrium implied by the model. In a long
run equilibrium, the real exchange rate must be constant. According to (23) this implies
that the domestic inßation rate must equal the foreign inßation rate. Denoting long-run
equilibrium values by bars, we thus have

π = πf

(30)

Since π e = π f , a long run equilibrium also means that actual inßation corresponds to
expected inßation. Inserting (30) into (29), we Þnd that output must equal its natural rate
in long run equilibrium:

y = y = yo + s

(31)

These properties of the long run equilibrium are illustrated in Figure 24.7 where we
assume that the aggregate supply shock s in (31) is zero. Note that in long run equilibrium
the real exchange rate must assume a value er which ensures that the AD curve intersects
with the SRAS curve at a rate of inßation corresponding to foreign inßation rate.
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Figure 24.7: Long run macroeconomic equilibrium in the open economy with
Þxed exchange rates

To see how the economy adjusts to the long run equilibrium, let us rearrange the
aggregate demand curve (26) and restate the model as follows:

AD curve:

π=

SRAS curve:

er−1

f

+π −

#

1
β1

$

(y − y o − z)

π = π f + γ (y − y o ) − γs

Evolution of real exchange rate:

er = er−1 + π f − π

(32)

(29)

(23)

As the economy enters the current period, last period’s real exchange rate er−1 is a
predetermined constant. The current rates of output and inßation (y and π) are then
determined simultaneously by equations (32) and (29). The current level of inßation in
turn determines the current real exchange rate via (23). If π f '= π it follows that er '= er−1 ,
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and the economy will then enter the next period with a new predetermined real exchange
rate. According to (32) this means that the position of the AD curve will shift from the
current period to the next one. This will generate new short-run values of output and
inßation during the next period which in turn will change the level of the real exchange
rate, and so on.
Figure 24.8 illustrates this dynamic adjustment process. In period 1 the economy is
in recession, with low levels of output and inßation (y1 and π 1 ). But this is only a short
run equilibrium: since domestic inßation is lower than foreign inßation, the real exchange
rate increases during period 1 so that er1 > ero . Because of the resulting improvement in
the international competitiveness of domestic producers, the AD curve shifts upwards as
the economy moves from period 1 to period 2, and domestic output and inßation increase.
However, since domestic inßation is still lower than foreign inßation in period 2, there is
a further gain in domestic competitiveness (er2 > er1 ). Hence the AD curve shifts upwards
once more when the economy enters period 3, causing a further increase in output and
inßation. In this way the gradual improvements in domestic competitiveness will continue
to pull the economy up along the short run aggregate supply curve until domestic output
reaches its trend level y o . At that point domestic inßation catches up with foreign inßation
so that no further changes in the real exchange rate will take place, that is, the economy
will be in long run equilibrium.
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Figure 24.8: The adjustment to long run equilibrium under Þxed exchange
rates

Notice the diﬀerence between the dynamic adjustment mechanism in the closed and in
the open economy. In the closed economy, a recession will lead to falling inßation which
induces the central bank to cut the real interest rate so that aggregate demand recovers.
Thus economic policy is crucial for the dynamic adjustment of the closed economy. In the
open economy with Þxed exchange rates a recession drives domestic inßation below foreign
inßation, causing a gradual recovery of demand by lowering the relative price of domestic
goods. This endogenous adjustment of the real exchange rate will pull the open economy
towards long run equilibrium even if economic policy remains passive3 .
Stability and speed of adjustment in the open economy
What determines the speed of adjustment to long run equilibrium in the open economy
3

The diﬀerent adjustment mechanisms in the closed and in the open economy are also reßected by
the diﬀerences between Figure 19.9 in Chapter 19 and Figure 24.8 in the present chapter. In Figure 19.9,
which illustrates the closed economy, adjustment to long run equilibrium takes place via gradual shifts in
the SRAS curve, as the expected inßation rate changes over time. In Figure 24.8 the adjustment occurs
via shifts in the AD curve, whereas the SRAS curve stays put, given our assumption that the expected
domestic inßation rate is tied to the foreign inßation rate.
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with Þxed exchange rates? To investigate this, we will now solve the model analytically.
We start by deÞning the output gap y* and the inßation gap π
* as
π
*t ≡ π t − π f

y*t ≡ yt − y o ,

(33)

We may then rewrite the model consisting of (32), (29) and (23) as

π
*t =

ert−1

−

#

1
β1

$

(*
yt − zt )

(34)

π
*t = γ (*
yt − st )

(35)

ert = ert−1 − π
*t

(36)

Now insert (35) into (34) and solve for ert−1 to get

ert−1

=

#

1 + γβ 1
β1

$

y*t − γst −

#

1
β1

$

(37)

zt

Substituting (37) and the analogous expression for ert into (36) along with the expression
for π
*t given in (35), we get the following Þrst-order linear diﬀerence equation in the output

gap:

+#

er

1 + γβ 1
β1

$

,-t

y*t+1 − γst+1 −

#

1
β1

$

.

zt+1 =

+
#

1 + γβ 1
β1

$

ert−1

,-

y*t − γst −

y*t+1 = β*
yt + β (zt+1 − zt ) + γβ 1 βst+1 ,

#

β≡

1
β1

π
*t
$ . + ,.
zt − γ (*
yt − st ) ⇐⇒

1
1 + γβ 1

(38)

Equation (38) has exactly the same structure as the diﬀerence equation for the output
gap in the closed economy given in equation (16) in Chapter 20. Indeed, the only difference between the two equations is that the parameter α in the closed economy model
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is replaced by the parameter β 1 in the open economy model. This reßects the diﬀerence
in the macroeconomic adjustment mechanisms: in the closed economy, the parameter α
incorporates the central bank’s interest rate response to a change in the rate of inßation
as well as the interest elasticity of aggregate goods demand. In the open economy, the
parameter β 1 includes the price elasticities of export and import demand which determine
the eﬀect of a change in domestic inßation on the demand for domestic goods.
For constant values of z and s the solution to (38) is

y*t = s + (*
yo − s) β t ,

(39)

t = 0, 1, 2, ........

We see from (38) that the parameter β ≡ 1/ (1 + γβ 1 ) is positive but less than one.
According to (39) this ensures that the economy will indeed converge towards a long run
equilibrium, provided the shock variables z and s stay constant over time. In other words
the open economy with Þxed exchange rates is stable. The speed of convergence to long run
equilibrium will be higher, the smaller the value of β. Hence the adjustment to equilibrium
will be faster, the greater the value of β 1 , that is, the larger the price elasticities in foreign
trade. This is intuitive: if exports and imports are very sensitive to relative prices, a
negative shock which drives domestic inßation below foreign inßation will lead to a large
increase in net exports which will quickly pull the domestic economy out of recession. The
magnitude of the price elasticities in foreign trade will depend on the structure of product
markets. If competition in international markets is tough, the price elasticities will tend
to be large, and the economy’s adjustment to equilibrium will then be relatively fast.
Let us consider a numerical example to get a feel for the likely order of magnitude of
the open economy’s speed of adjustment. In the appendix to this chapter we show that
!

"
!
"
Mo /Y (η X + η M − 1) − D/Y ηD
β1 =
,
%Y
1−D

ηD ≡ −

∂D E r
∂E r D
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where ηD is the numerical elasticity of total private goods demand with respect to the real
exchange rate, Mo /Y is the ratio of imports to GDP, and D/Y is the ratio of total private
demand to GDP (which in turn equals one minus the ratio of government consumption
to GDP). Empirical studies indicate that if the length of the time period is one year, the
relative price elasticities in export and import demand are almost always greater than one.
For concreteness, suppose that

ηX = η M = 2

ηD = 0.3

Mo /Y = 0.3

D/Y = 0.8

% Y = 0.5
D

These parameter values are not implausible for a relatively open economy. The motivation for the choice of the value of ηD is that if about 30 percent of demand is directed
towards imports, then a 1 percent rise in the relative price of imported goods should erode
the real purchasing power of domestic consumers by about 0.3 percentage points and lead
to a similar percentage fall in demand. In Chapter 20 we assumed that the Phillips curve
parameter γ = 0.05 when the length of the time period is one quarter. We therefore assume
that γ = 0.2 on an annual basis. Using these parameter values, we Þnd that

β=

1
≈ 0.79
1 + γβ 1

From the analysis in Chapter 20 we know that the number of time periods th which
must elapse before half of the economy’s adjustment to long run equilibrium is completed
is given by

th = −

ln 2
0.693
=−
ln β
ln β

For β = 0.79 this implies that th ≈ 2.96. In other words, given the parameter values
assumed above, it will take slightly less than three years before the economy has moved
half way towards the long run equilibrium.
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Economic policy under Þxed exchange rates

We will now use the AS-AD model developed above to study the eﬀects of macroeconomic
policy under Þxed exchange rates. As we have already seen, when Þxed exchange rates are
coupled with high capital mobility, there is no role for an independent monetary policy.
This leaves Þscal policy and discretionary changes in the exchange rate parity as the two
major remaining instruments of macroeconomic policy. The following sections therefore
analyse the eﬀects of Þscal policy and exchange rate policy.
Fiscal policy
Figure 24.9 shows how the open economy with Þxed exchange rates will react to expansionary Þscal policy. In period 0 the economy is in long run equilibrium at Eo where
output is at its trend level and domestic inßation equals foreign inßation. In period 1 the
government increases its demand for goods and services. This is a positive demand shock
which increases z, so the AD curve shifts upwards from ADo to AD1 , causing output and
inßation to rise. But since domestic inßation is now higher than the foreign inßation rate,
the competitiveness of domestic producers will be gradually eroded, and the AD curve
will be pushed back towards its original position as the real exchange rate falls over time.
This process will continue until the economy is back at its original level of output and
inßation. When the economy returns to long run equilibrium, the rise in public goods
demand has crowded out an equivalent amount of private demand for domestic output.
This crowding out of private demand occurs via a fall in net exports, as the government
stimulus to aggregate demand drives up the relative price of domestic goods. By contrast,
in the closed economy the crowding-out eﬀect of expansionary Þscal policy takes place via
a rise in the real interest rate which depresses private investment and possibly also private
consumption.
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Figure 24.9: Eﬀects of expansionary Þscal policy under Þxed exchange rates

An important assumption underlying Figure 24.9 is that the Þscal expansion does not
undermine the credibility of the Þxed exchange rate regime. In that case the expected
domestic inßation rate remains tied to the foreign inßation rate even though the Þscal
expansion erodes the competitiveness of domestic producers and causes a deterioration of
the trade balance. If the Þscal expansion and the resulting trade deÞcit is so large that
the private sector begins to question the sustainability of the Þxed exchange rate, a fear of
devaluation may arise. As we shall see below, this may drive the domestic real interest rate
above the foreign real interest rate, thereby dampening the expansionary eﬀect of higher
public spending.
The short run eﬀects of exchange rate policy
In the previous part of the chapter we analyzed a ’hard’ currency peg where the government does not use changes in the nominal exchange rate as an instrument of economic
policy. We will now consider a ’softer’ type of Þxed exchange rate regime where the authorities may occasionally adjust the exchange rate. This is sometimes referred to as Þxed
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but adjustable exchange rates. In practice most countries with such a policy regime have
tended to devalue their currencies from time to time in order to compensate for the impact of high domestic inßation on international competitiveness or to stimulate domestic
economic activity by raising the relative price of foreign goods.
Analyzing the impact of devaluations on the domestic economy is a complex matter,
because recurrent devaluations are likely to aﬀect private sector expectations. If the authorities devalue the domestic currency from time to time, households and Þrms will start
to incorporate the risk of future devaluation in their forecasts of inßation and asset returns.
A realistic analysis of exchange rate policy must include such eﬀects on expectations.
To illustrate this point, we will consider an economy which is in equilibrium in period
0 and which undertakes a devaluation in period 2. Because this economy has previously
devalued on several occasions, we assume that fears of a future devaluation arise in the
private sector already in period 1. The actual percentage rate of devaluation implemented
in period 2 is ∆e2 . We introduce a parameter δ to indicate the ratio between the rate
of devaluation which is expected to occur in period 2 and the rate of devaluation which
actually occurs. In period 1, the percentage devaluation which is expected to take place in
period 2 (ee2 − e1 ) is therefore given by
ee2 − e1 = δ∆e2 ,

0≤δ≤1

(40)

where ee2 is the log of the nominal exchange rate expected to prevail in period 2. In
the borderline case where the parameter δ is equal to zero the devaluation is completely
unanticipated, whereas δ = 1 reßects another borderline case where the devaluation is fully
foreseen. In principle, it is of course possible that the private sector overestimates the rate
of devaluation so that δ > 1, but this case will not be considered here.
Since perfect capital mobility implies that the expected returns to domestic and foreign
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assets must be the same, it follows from (40) and the arbitrage condition (2) that the
domestic nominal interest rate in period 1 will be

i1 = if + ee2 − e1 = if + δ∆e2

(41)

Thus the domestic interest rate must equal the foreign interest rate if (assumed to be
constant throughout our analysis) plus the expected exchange rate gain δ∆e2 on foreign
assets.
A devaluation raises the price of imported goods, and we will assume that households
and Þrms expect this to lead to a temporary increase in the domestic inßation rate. As we
shall see, our analysis will in fact justify such an expectation. SpeciÞcally, we assume that
investors in period 1 expect the inßation rate for period 2 to be

eb
f
π eb
2 ≡ p2 − p1 = π + θ 2 δ∆e2 ,

0 ≤ θ2 ≤ 1

(42)

The superscript eb in (42) indicates that the expectation is formed before the magnitude
of the devaluation is known with certainty. The parameter θ 2 measures the extent to which
the anticipated devaluation in period 2 is expected to drive the domestic inßation rate for
period 2 above the foreign inßation rate. In general we assume that θ2 < 1 so that the
devaluation is not expected to be fully reßected in the domestic inßation rate in the short
run. Since the domestic real interest rate in period 1 depends on the expected rate of price
increase between periods 1 and 2, it follows from (41) and (42) that

f
r1 ≡ i1 − π eb
2 = r + δ (1 − θ 2 ) ∆e2 ,

rf ≡ if − πf

(43)

We see that when the anticipated devaluation is not expected to be fully and immediately passed through to the domestic inßation rate (that is, when θ2 < 1), the domestic real
interest rate will rise above the foreign real interest rate prior to the devaluation, provided
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the devaluation is at least partly anticipated so that δ > 0. To see how this will aﬀect the
macroeconomy, we go back to the goods market equilibrium condition (20). Since we are
focusing on exchange rate policy, we will neglect other shocks and set g = g, y f = y f and
ε = ε. We will also choose units such that the initial real exchange rate ero = 0, and we
will assume that in the initial period (before the fear of devaluation arises) the economy
is in a long run equilibrium with r = rf and s = 04 . According to equation (20) the goods
market equilibrium condition for period 1 may then be written as

y1 − y o = β 1 er1 − β 2 (r1 − rf )

(44)

From (23) we have er1 = ero + π f − π 1 = π f − π 1 , given ero = 0. Inserting this along with
(43) into (44) and rearranging, we get the following expression for the aggregate demand
curve for period 1:

AD curve for period 1:

π 1 = π f − (1/β 1 ) (y1 − y o ) − (β 2 δ/β 1 ) (1 − θ2 ) ∆e2

(45)

In period 0 when there is no expectation of a future devaluation and the economy is in
a long run equilibrium with er−1 = z = 0, it follows from (32) that the equation for the AD
curve is simply π o = π f − (1/β 1 ) (y1 − y o ). Comparing this expression to (45), we see that
the aggregate demand curve will shift downwards in period 1 when expectations of a future
devaluation emerge, because the fear of devaluation pushes the domestic real interest rate
above the foreign real interest rate. The downward shift in the AD curve between periods
0 and 1 is illustrated in Figure 24.10. Since the devaluation does not occur until period 2,
it does not aﬀect the short run aggregate supply curve for period 1, because the position
4

If the economy is initially in an equilibrium where output equals its natural rate, you may wonder why
the authorities would want to devalue the currency. One reason may be that the natural rate of output is
considered to be unsatisfactorily low, say, because of a high natural rate of unemployment. By devaluing,
the authorities may hope to push actual output and employment above their natural levels, at least for a
while.
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of this curve depends on the expected increase in prices from period 0 to period 1.5 Hence
we see from Figure 24.10 that the downward shift in the AD curve will cause output in
period 1 to fall to the level y1 , while inßation in period 1 will fall to π 1 . In other words,
when the private sector starts to expect a future devaluation, the fear of devaluation may
well push the economy into recession because it feeds into the domestic real interest rate.

B
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Figure 24.10: Short run eﬀects of a devaluation which is partly anticipated

Suppose now that the domestic currency is actually devalued by the amount ∆e2 at the
beginning of period 2, right before wages and prices for that period have to be set, and just
before the investment decisions for period 2 are made. Since workers and Þrms are thus
able to form their expectations for period 2 after the magnitude of the devaluation has
become known, the setting of wages and prices for period 2 will be based on an expected
inßation rate equal to
5

Wages are assumed to be renegotiated each period. Hence wage setters do not have to worry about
the expected inßationary impact of the devaluation already in period 1, since this eﬀect can be accounted
for when wages are renegotiated at the start of period 2.
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πe2 ≡ pe2 − p1 = π f + θ2 ∆e2

(46)

In the absence of supply shocks (s = 0) the domestic inßation rate is given by the
Phillips curve π 2 = π e2 + γ (y2 − y o ). Inserting (46) into this expression, we get the
SRAS curve for period 2:

π 2 = π f + θ 2 ∆e2 + γ (y2 − y o )

(47)

Compared to the SRAS curve for period 1, equation (47) contains the additional term
θ2 ∆e2 . This shows that the short run aggregate supply curve will shift upwards in the period
when the devaluation occurs, as illustrated in Figure 24.10.
But what happens to the aggregate demand curve? By analogy to (44), the AD curve
for period 2 is given by the general expression

y2 − y o = β 1 er2 − β 2 (r2 − rf )

(48)

Accounting for the eﬀect of the devaluation, the real exchange rate for period 2 is

er2 = er1 + ∆e2 + π f − π 2

(49)

We assume that the implementation of the devaluation in period 2 eliminates any fears
of a further devaluation in the near future. When the exchange rate is expected to stay
constant between periods 2 and 3, perfect capital mobility ensures that i2 = if . If investors
expect that the devaluation which occurred in period 2 will continue to have an impact
on domestic inßation in period 3 so that π e3 = πf + θ3 ∆e2 , the domestic real interest rate
for period 2 will then be

r2 ≡ i2 − π e3 = if − π f − θ3 ∆e2 = rf − θ3 ∆e2 ,
Substituting (49) and (50) into (48), we obtain the

0 ≤ θ3 ≤ 1

(50)
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π 2 = π f + er1 + ∆e2 − (1/β 1 ) (y2 − y o ) + (β 2 θ3 /β 1 ) ∆e2 (51)

Comparing (51) to the AD curve for period 1 given in (45), recalling that the AD curve
for period 0 is π o = π f − (1/β 1 ) (y1 − y o ), and noting that er1 = ero + π f − π 1 = π f − π 1 > 0
(since domestic inßation fell below π f in period 1), we see that the devaluation will cause
the AD curve in period 2 to shift upwards to a position above the AD curves for periods 0
and 1, as shown in Figure 24.10. There are two reasons for this. First of all, the devaluation
as well as the temporary drop in domestic inßation in period 1 improve the international
competitiveness of domestic producers, thereby inducing domestic and foreign consumers
to substitute domestic for foreign goods. This expansionary eﬀect is captured by the term
er1 + ∆e2 in (51). Second, the expected inßationary eﬀect of the devaluation causes the
domestic real interest rate to fall, as there is no longer any fear of a future devaluation to
drive up the domestic interest rate. This eﬀect is reßected in the term (β 2 θ3 /β 1 ) ∆e2 in
(51).
Although the SRAS curve also shifts upwards in period 2, the eﬀect of the devaluation
on the AD curve is suﬃciently strong to ensure that output increases above the trend level
in period 2, given the assumptions we have made. To prove this, you may solve (47) for
π f − π 2 and insert the resulting expression into (51) to get
y2 − y o =

#

β1
1 + γβ 1

$

er1

+

#

β 1 (1 − θ2 ) + β 2 θ3
1 + γβ 1

$

∆e2

(52)

Since er1 and ∆e2 are both positive, and since 0 ≤ θ2 ≤ 1 by assumption, it follows
from (52) that y2 − y o > 0, as illustrated in Figure 24.10.
The basic insight from this complex analysis is that anticipated devaluations may generate a ’bust-boom’ movement in the domestic economy. Prior to the adjustment of the
exchange rate, when fears of a future devaluation build up, the impact on the economy is
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likely to be contractionary, as the perceived risk of devaluation and the associated capital
outßow drives up the domestic real interest rate. But when the devaluation has occurred,
the economy will expand, as domestic competitiveness improves and the domestic real interest rate falls (assuming that the exchange rate adjustment does not foster expectations
of further imminent devaluations).
Although plausible, the devaluation scenario described above is not the only possible
one. The exact short run eﬀects of a devaluation will depend on the speciÞc way in which
private sector expectations are aﬀected, and this in turn may depend very much on the speciÞc historical and political context. In Exercise 24.2 you are invited to consider two other
possible devaluation scenarios involving diﬀerent eﬀects on our expectations parameters δ
and θ.
The long run neutrality of a devaluation
The analysis in the previous section focused on the short run eﬀects of a devaluation.
Let us now consider how the exchange rate adjustment will aﬀect the economy in the
longer run.
In the long run a devaluation will be neutral, having no eﬀect on any real variables. This
important result follows from the conditions for long run equilibrium given in equations
(30) and (31). In particular, equation (31) says that a long run equilibrium requires y = y o
for s = 0. Since we have seen that the economy will actually converge towards the long run
equilibrium, it follows that it must eventually return to the original output level y o after a
devaluation. Moreover, equation (30) implies that the devaluation can have no permanent
eﬀect on inßation.
The fact that output returns to its natural rate also means that a devaluation cannot
aﬀect the real exchange rate in the long run. The real exchange rate must return to its
original level in order to generate a level of aggregate demand equal to the natural rate
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of output. Otherwise the long run equilibrium in the domestic goods market cannot be
restored. The point is that although the devaluation implies a change in the nominal
exchange rate e, the real exchange rate er is endogenously determined by market forces
and cannot be permanently aﬀected by a nominal exchange rate adjustment. However, the
adjustment to long run equilibrium may take considerable time, and in the meantime a
devaluation will in fact inßuence the real exchange rate.
As illustrated in Figure 24.10, a devaluation is likely to be expansionary in the period
in which it occurs. Its eﬀects in the subsequent periods depend on the exact way in which
the AD curve and the SRAS curve will shift over time. After the devaluation (in period 2),
we see from Figure 24.10 that the domestic inßation rate is higher than the foreign inßation rate. This will gradually erode the domestic economy’s initial competitive gain from
the devaluation. Hence the AD curve will gradually shift downward due to a falling real
exchange rate er . Ceteris paribus, this will tend to push domestic output and inßation back
towards their original levels y o and π f . As domestic inßation falls due to falling aggregate
demand, and as the devaluation becomes an event of the past, Þrms and households will
most likely reduce their estimate of the eﬀect of the devaluation on next period’s domestic
inßation rate. This fall in expected inßation will cause the SRAS curve to shift downwards,
back towards its original position. At the same time the lower expected rate of inßation
and the associated rise in the domestic real interest rate will push the AD curve further
down. As a result of these shifts in the two curves, the domestic inßation rate will continue
to fall back towards the foreign inßation rate, and the downward-shifting AD curve will
help to pull output back towards the natural rate.
Thus, although the devaluation does indeed raise the real exchange rate er in the short
run, it will be followed by periods in which the domestic inßation rate exceeds the foreign
inßation rate, and this situation will continue until the real exchange rate is back at its
original level. Depending on the speciÞc dynamics of expected domestic inßation, one can
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even imagine that output and inßation may fall below their original levels for a while
before the economy ends up in the original long run equilibrium.
An empirical illustration: the Nordic devaluation cycles
The fact that devaluations cannot permanently improve a country’s competitiveness
is well illustrated by the experience of Sweden and Finland in recent decades. On several
occasions, those two countries have undertaken major devaluations which initially led to
a signiÞcant expansion of economic activity, but which were followed by a rise in domestic
inßation that subsequently forced a contraction of output and employment.
Figure 24.11 illustrates two such devaluation cycles for Sweden. The horizontal axis
measures the percentage deviation of real manufacturing output from trend, and the vertical axis indicates the change in the real unit labour costs of Swedish Þrms relative to the
trade-weighted average real unit labour costs of their foreign competitors. A movement
down the vertical axis thus implies an improvement of the international competitiveness
of Swedish producers.

Fixed Exchange Rates

Growth and Business Cycles

46

20

92

91

Change in relative unit labor costs - pct

90
10
89
99
96

88

0

86

85

84
83
-10
95
93
94
-20
-15

-10

-5

0

5

10

Change in manufacturing production - pct

Figure 24.11: The Swedish devaluation cycle, 1983-1999
N o te: T h e ch a n g e in m anu fa ctu rin g ou tp u t is m e asu red as th e p erce nta g e ch a n g e rela tive to a lo n g term tren d es tim a te d by th e H P Þ lter.
U n it la b ou r cos ts are m ea s u re d relative to a tra d e -w eig th ed avera g e o f th e u n it la b o u r c o sts o f S w ed en ’s tra d in g p a rtn e rs.

S ou rce: O E C D E co n om ic O u tlo ok a n d M a in E co n om ic In d ica to rs

In October 1982 Sweden devalued by 16 percent vis á vis the basket of currencies
to which the Swedish krone had been pegged. In the short run this led to a signiÞcant
fall in the relative production costs of Swedish Þrms, so between 1983 and 1989 Swedish
manufacturing output increased by roughly 7 percent relative to trend. However, this
expansion gradually pulled up Swedish wage inßation which in turn gradually drove up
relative wage costs in Sweden. As a result, output fell back relative to trend in the period
1989-1992. Because of Sweden’s weak competitive position, the Swedish krone was exposed
to a heavy speculative attack during the European exchange rate crisis in 1992-93. The
Swedish central bank (Riksbanken) initially responded by raising the short term interest
rate to exorbitant heights in order to stem the outßow of capital, but this only worsened
the serious recession caused by the lack of competitiveness. As the speculative attacks
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persisted, the Riksbank ultimately had to give up defending the currency, and between
November 1992 and March 1993 the Swedish krone depreciated by about 30 percent. As
shown in Figure 22.11, this lead to a strong recovery of output after 1993, but from the
mid 1990s this expansion once again started to push up Swedish relative labour costs.
Figure 24.12 tells a similar story about Finland. The Finnish mark was devalued by
12 percent in September 1982, and this contributed to a strong boom in output in the
following years. But towards the end of the 1980s the Finnish economy was overheating,
causing a sharp rise in Finnish relative labour costs. As a consequence, output was already
falling relative to trend when the collapse of the Soviet Union deprived Finland of an
important export market in the early 1990s. The vulnerable state of the Finnish economy
lead to a violent attack on the mark during the European exchange rate crisis of 1992-93,
and the Bank of Finland had to give up its policy of pegging the mark to a basket of foreign
currencies. Hence the Finnish currency declined by about 30 percent from September 1992
to March 1993. In the subsequent years Finland experienced a strong boom in output, but
again this was followed by a gradual rise in Finnish relative labour costs.
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Figure 24.12: The Finnish devaluation cycle, 1983-1999
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Appendix: Deriving the aggregate demand curve
for the open economy

This appendix shows how to derive the log-linear approximation to the goods market
equilibrium condition given in equation (20) of the main text. Our procedure will be
similar to the one which was used to derive the aggregate demand curve for the closed
economy in the appendix to Chapter 19.
We start by restating equation (13):
"
!
% Y, G, r, ε, E r , Y f + G
Y =D

(A.1)

Assuming that we start out in a long run equilibrium, and using the notation for partial
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derivatives introduced in equations (15) through (18), we calculate the total diﬀerential of
(A.1) to get the linear approximation
"
!
!
"
%Y Y − Y + D
% r (r − r) + D
%E Er − Er
Y −Y =D

&
' &
'!
"
% ε (ε − ε) + D
%Y f Y f − Y f + 1 + D
%G G − G
+D
Y −Y =

+

(

%ε
D
%Y
1−D

)

(

%E
D
%Y
1−D

(ε − ε) +

(

)

! r
r"
E −E +

%Y f
D
%Y
1−D

)

&

Yf −Y

(

'
f

%r
D
%Y
1−D

+

(

)

⇐⇒

(r − r)

%G
1+D
%Y
1−D

)

"
!
G−G

(A.2)

where long run equilibrium values are indicated by a bar above the variables. It is natural
to assume that, other things equal, an increase in world economic activity will increase the
domestic economy’s export market in proportion to the domestic economy’s initial weight
in the world economy. In that case we have
% Y f ≡ ∂NX = Y
D
(A.3)
f
∂Y f
Y
When a relationship like (A.3) holds for all countries, it simply means that an increase
in world output Y f does not in itself change the individual country’s share of the world
market.
Our next step is to rewrite (A.2) in terms of relative changes of the various variables
(except the real interest rate which is already expressed in percentage terms). Doing this,
and using (A.3), we get


(
) (
)
r
r
%
%
E DE
Y −Y
E −E
Dr
'
= &
+
(r − r)
r
%Y
Y
%Y
E
1−D
Y 1−D
r
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&

'
#
$
%
G 1 + DG
G−G


'
&
+
G
%Y
Y 1−D
(A.4)


Using the deÞnitions

y ≡ ln Y,

y f ≡ ln Y f ,

er ≡ ln E r ,

g ≡ ln G

and remembering that the relative change in some variable x is approximately equal to
the change in the natural logarithm of x, we may write (A.4) as

!
"
y − y = β 1 (er − er ) − β 2 (r − r) + β 3 (g − g) + β 4 y f − y f + β 5 (ln ε − ln ε)

(A.5)

where
r

β1 ≡

%E
E D
&
',
%
Y 1 − DY
β4 ≡

β2 ≡

1

%Y
1−D

,

%r
−D
,
%Y
1−D
β5 ≡

&
'
%
G 1 + DG
'
β3 ≡ &
%
Y 1 − DY

%ε
εD
'
&
%Y
Y 1−D

We see that (A.5) is identical to equation (20) in the main text.
As we saw in Part 2 of this chapter, the magnitude of the parameter β 1 is crucial for
the speed with which the economy adjusts to long run equilibrium. It is therefore useful
to rewrite the expression for β 1 to get an idea of its likely magnitude. According to (12),
(13) and (18) we have
% E ≡ ∂D + ∂N X
D
∂E r
∂E r
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∂N X
= Mo (η X + η M − 1)
∂E r
Furthermore, let us specify the numerical elasticity of total private demand with respect
to the real exchange rate as
r

∂D E
ηD ≡ − r
∂E D

Using these relationships, and choosing units such that the intial real exchange rate
r

E = 1, you may verify that the expression for β 1 may be rewritten as
"
!
"
!
Mo /Y (η X + η M − 1) − D/Y η D
β1 =
%Y
1−D

which is the speciÞcation of β 1 used in the main text.

(A.6)
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Exercises

Exercise 22.1. The eﬀects of a global recession
This exercise asks you to use the AS-AD model of the small open economy with Þxed
exchange rates to analyse the eﬀects of a recession in the world economy.
Question 1: Suppose that the foreign economy is hit by a negative demand shock. Use
the AS-AD diagram for the small open economy to illustrate how this is likely to aﬀect
the domestic economy under Þxed exchange rates (hints: which of the exogenous variables
of the model are likely to be aﬀected by the foreign recession, and how will the AS and
AD curves of the domestic economy be aﬀected? How is foreign monetary policy likely to
react to the recession, and how will this impact on the domestic economy? How will the
domestic economy adjust over time if the foreign recession lasts for several periods?)
Question 2: Suppose instead that the foreign recession is initiated by a negative foreign
supply shock. Use the AS-AD diagram for the small open economy to illustrate how this
is likely to aﬀect the domestic economy under Þxed exchange rates. Discuss how foreign
monetary policy is likely to react in this scenario. Explain the similarities and diﬀerences
between the eﬀects of the two types of world recession on the domestic economy.
Exercise 22.2. The eﬀects of devaluation: two benchmark scenarios
In this exercise you are invited to study the eﬀects of a devaluation in two alternative
borderline cases. In Scenario 1 the devaluation is assumed to be completely unanticipated
and without any impact whatsoever on the expected rate of domestic inßation. In Scenario
2 the devaluation which occurs in period 2 is fully and corectly anticipated already from
period 1, and the private sector expects that the rate of domestic inßation in period 2 will
rise by the same amount as the percentage rate of devaluation (and that domestic inßation
will fall back to the initial level π f from period 3 and onwards).
Question 1: Use the AS-AD diagram for the open economy to illustrate the short run
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and long run eﬀects of the devaluation in Scenario 1 (hint: what are the values of the
parameters δ and θ (deÞned in the main text) in Scenario 1?). Explain how the economy
adjusts over time to the change in the exchange rate. Discuss whether the assumptions
underlying Scenario 1 are realistic. Can you think of a more realistic scenario? Explain.
Question 2: Use the AS-AD diagram for the open economy to illustrate the eﬀects of a
devaluation in Scenario 2 (hint: what are the values of the parameters δ and θ in Scenario
2?). Will the devaluation have any eﬀects on real economic variables? Will there be any
diﬀerence between the short run and the long run eﬀects of the devaluation? Discuss the
realism of the assumptions underlying Scenario 2.
Exercise 22.3. Active Þscal policy under Þxed exchange rates
Suppose that the government wishes to minimize the deviation of domestic inßation
from foreign inßation as well as the deviation of output from trend and that Þscal policy
therefore follows the policy rule
"
!
g − g = α1 πf − π − α2 (y − y o ) ,

α1 ≥ 0,

α2 ≥ 0

(1)

Assuming that initial output equals trend output (y = y o ), and remembering that
r = rf under perfect capital mobility and credibly Þxed exchange rates, we may write the
goods market equilibrium condition (20) in the main text as

y − y o = β 1 (er − er ) + β 3 (g − g) + z%

(2)

where the exogenous demand shock variable is given as

!
"
z% ≡ −β 2 (rf − rf ) + β 4 y f − y f + β 5 (ln ε − ln ε)

Because the exchange rate is Þxed, the real exchange rate evolves according to

(3)
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er = er−1 + πf − π

(4)

Finally, we have the short run aggregate supply curve

π = πf + γ (y − y o ) − γs

(5)

Question 1: Use (1), (2) and (4) to derive the economy’s aggregate demand curve (hint:
you may simplify by setting er = 0). How is the slope of the AD curve aﬀected by the
policy parameters α1 and α2 ? Give an economic explanation.
Question 2: Solve the model for the current values of output and inßation (y and π)
in terms of the exogenous and predetermined variables z%, s and er−1 . Derive expressions
for the short run eﬀects on y and π of an aggregate demand shock. How do the eﬀects
depend on the policy parameters α1 and α2 ? Give an intuitive explanation. Is it desirable
to choose high values of α1 and α2 when the shocks originate from the demand side?
Question 3: Suppose that the shocks to the economy mainly come from the economy’s
supply side. Discuss whether the government should choose high values of α1 as well as
α2 in such circumstances (hint: use an AS-AD diagram to illustrate the implications of a
high value of α1 respectively α2 for output variability and inßation variability when the
shocks originate from the supply side).
Question 4: Discuss whether the policy rule (1) is realistic?

