Does Exchange-Rate Stability Increase Trade and Welfare?
By PHILIPPE BACCHETTA AND ERIC VAN WINCOOP*

This paper develops a simple general-equilibrium framework to study the effect of
the exchange-rate system on trade and welfare. An important feature of the model
is deviations from purchasing-power parity, caused by rigid price setting in buyers’
currency. In a benchmark model with separable preferences and only monetary
shocks, trade is unaffected by the exchange-rate system, consistent with most
evidence. In general, both trade and welfare can be higher under either exchange-
rate system, depending on preferences and on the monetary-policy rules followed
under each system. There is no one-to-one relationship between the levels of trade
and welfare across exchange-rate systefdgL F31, F33, F41)

Exchange-rate stability is often viewed as fa- open-economy macroeconomics to examine the
vorable to trade and therefore welfare enhancingmain mechanisms through which exchange-rate
The well-known 1990 European Community re- stability affects both trade and welfare. The
port “One Market, One Money” describes in- model is based on microeconomic foundations,
creased trade as one of the main benefits ofvhich has the advantage of an explicit welfare
adopting a single currency in Europe. Despite thismetric, the utility of the agents.Gross trade
widespread view, the substantial empirical litera- flows are modeled in the form of intra-industry
ture examining the link between exchange-ratetrade. Another important feature is deviations
uncertainty and trade has not found a consistenfrom purchasing-power parity (PPP), caused by
relationship' Moreover, the debate on the impli- predetermined price setting in the buyers’ cur-
cations of the choice of the exchange-rate systenmency. While our goal is to present a model rich
basically lacks a sound analytical foundation.  enough to examine the role of the exchange-rate

To shed some light on this issue, we developsystem, the model is kept simple in order to
a stochastic two-country general-equilibrium obtain results that are highly transparent and can
model incorporating recent developments inbe analytically derived. We consider only a

one-period version of the model, do not allow
for capital accumulation, and introduce money
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first author was visiting the National Bureau of Economic of |iterature shows that at horizons of at least
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the Federal Reserve System. 2Most of the debate on the optimal choice of an exchange-
1 See Agathe Q& (1994) for a survey. In papers that find  rate regime is based on nonoptimizing frameworks, such as the

a negative relationship, it is generally weak. Although there optimum currency area literature originating from Robert A.

is evidence that trade is larger within countries than acrossMundell (1961).

countries [see, for example, John McCallum (1995)], Shang  ° For example, see Maurice Obstfeld and Kenneth Ro

Jin Wei (1996) finds that exchange-rate uncertainty does notgoff (1998), who also stress the need for “stochastic general-

play a significant role in the home-trade bias. equilibrium monetary models” thatlo not “rely on a
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one year there is a close relationship betweerdeterministic environment. Models that do take
exchange rates and easily observable fundaa general-equilibrium perspective to investigate
mentals The same fundamentals that drive the impact of the exchange-rate regime com-
exchange-rate fluctuations—such as monetarymonly adopt the PPP assumption, so that the
fiscal, and productivity shocks—affect overall real exchange rate is const&nt.
macroeconomic risks faced by firms and house- We base our modeling strategy on recent
holds. It is therefore more appropriate to com- progress made toward developing general-
pare different exchange-rate systems than tcequilibrium models capturing some of the key
study the effect of increased exchange-rate unstylized facts about exchange rates mentioned
certainty in isolatiorr. above. A popular approach now is to assume
The case for deviations from PPP should alsopricing-to-market (PTM) in conjunction with
be obvious given the large observed fluctuationsKeynesian price rigidity. This approach typi-
in real exchange rates. The model captures someally assumes that firms can charge different
well-known stylized facts about real exchange prices for the same good in domestic and for-
rates: they are more volatile in floating than fixed eign markets. They set prices before the ex-
systems and are highly correlated with the nomi-change rate is known. A change in the exchange
nal exchange rate; the law of one price is grosslyrate will then directly affect the price of a good
violated, even for traded goods; and deviationsin one country relative to that in another coun-
from the law of one price are closely related to try, resulting in a close relationship between
nominal exchange-rate volatilify. nominal and real exchange rates. However,
Our approach differs from most of the liter- these models have been used primarily to study
ature by considering PPP deviations in generathe dynamic response of the exchange rate and
equilibrium. While there is a literature investi- other macroeconomic variables after a mone-
gating the impact of exchange-rate uncertaintytary shock. Either a deterministic environment
on trade flows, it adopts a partial-equilibrium is assumed, or uncertainty does not affect deci-
approach. In those models, exchange-rate unsion variables because of linearizatidrMore-
certainty is usually exogenous in an otherwiseover, although intra-industry trade is present in
all these models, it is a dimension that has not
been exploited so far.

certainty equivalent assumption to approximate equilibrium
relationships.”

“See Richard Clarida and Jordi G41994), Ronald 8 This is the case, for example, of Helpman and Razin
MacDonald and Mark P. Taylor (1994), Martin Eichenbaum (1979, 1982), Helpman (1981), Robert E. Lucas, Jr. (1982),
and Charles L. Evans (1995), Nelson C. Mark (1995), Graham M. Voss (1998), Pablo Andres Neumeyer (1998),
Soyoung Kim and Nouriel Roubini (1997), Mark and Doo and Bacchetta and van Wincoop (2000).

Yull Choi (1997), and John H. Rogers (1999). At very short  ° Caroline Betts and Michael B. Devereux (1996, 1997,
horizons, exchange-rate movements often appear unrelate@000), Engel (1996), V. V. Chari et al. (1997), Robert
to current measured fundamentals. However, it is only whenKollmann (1997), and G#ic Tille (1998) have developed
exchange-rate fluctuations are thought to be totally exoge-such models. Obstfeld and Rogoff (1995) first developed a
nous that a general-equilibrium analysis is not needed.  model aimed at integrating Keynesian price rigidities into

S A similar view is found, for example, in Elhanan Help  an intertemporal general-equilibrium model with sound mi-
man and Assaf Razin (1979): “When discussing a floating cro foundations. While they do not assume PTM, the central
exchange-rate regime one should consider only exchangebuilding block of their model—monopolistic competition a
rate patterns which fulfill an appropriate market-clearing la Avinash Dixit and Joseph Stiglitz (1977)—has been
condition. This means that one should not assume ... a giveradopted in the subsequent literature as well. See also Gian-
distribution of exchange rates, because this distribution iscarlo Corsetti and Paolo Pesenti (2000), who solve a version
endogenous to the economy.” See also Reuven Glick andf the model in closed form.

Clas Wihlborg (1997). 19A recent exception is Devereux and Engel (1998),
8 Charles Engel (1993) has shown that real exchange-ratavho consider the welfare implications of different ex-
fluctuations are almost entirely associated with fluctuations inchange-rate systems in a model with perfect risk sharing.
the relative price of identical traded goods across countries. Obstfeld and Rogoff (1998), Neil Rankin (1998), and Lars

7"See Peter B. Clark (1973), Wilfred Ethier (1973), E. O. Svensson and Sweder van Wijnbergen (1989) also
David P. Baron (1976), Peter Hooper and Steven W. Kohl- develop open-economy monetary models with nominal ri-
hagen (1978), David O. Cushman (1983), Paul De Grauwegidities in truly stochastic environments (without lineariza-
(1988), Robert C. Feenstra and Jon D. Kendall (1991),tion). However, these papers assume purchasing-power
Jean-Marie Viaene and Casper G. de Vries (1992), andparity and do not compare the implications of different
Harris Dellas and Ben Z. Zilberfarb (1993). exchange-rate systems.
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Our main findings can be summarized ascomes only from monetary shocks. The model
follows. First, exchange-rate stability is not nec- is then used in the following two sections to
essarily associated with more trade. In a simplecompare gross trade flows and welfare under
benchmark model with only monetary shocks, fixed and floating exchange-rate regimes.
we find that the level of trade is the same under The world is composed of households, firms,
a float as under a fixed exchange-rate systenand a government in each country, Home and
when preferences are separable in consumptiofroreign. Households decide their optimal level
and leisure. In general, trade can be higherof consumption, labor supply, and money hold-
under either exchange-rate system, dependingngs. Money is held through cash-in-advance
on preferences and on the monetary-policy rulesconstraints. Firms sell differentiated products
followed under both systems. These results dodomestically and abroad and are monopol-
not depend on the asset-market structure. Sedstically competitive, as in Dixit and Stiglitz
ond, we find that a welfare comparison of the (1977). There is a continuum of goods and firms
two systems depends on individual preferencesn each country. We assume that firms in the
and the monetary-policy rules that are imple- Home country produce goods on the interval [0,
mented in each system. We show, for example 1], while those in the Foreign country produce
that whether a one-sided or cooperative peg iggoods on the interval [1, 2]. Firms need to set
adopted is an important distinction. We also their prices in both markets in advance, i.e.,
find that when introducing technology and fiscal before uncertainty about each country’s money
shocks, the welfare comparison across the twosupply is resolved. The prices are set in terms of
systems depends on the degree of flexibility inthe currency of the country where the goods are
monetary-policy response under a float. Finally, sold. A Home-country firm sets a pricg(i)
in general there is no one-to-one relationshipin Home currency in the Home market and
between the levels of trade and welfare acros7,(i) in Foreign currency in the Foreign mar
exchange-rate systems. We give several examket. A Foreign-country firm setsp®(i) in For-
ples where trade is higher under one systemgeign currency in the Foreign market apd(i)
while welfare is higher under the other. The key in Home currency in the Home market. Finally,
determinants of trade—the certainty equivalentthere is a government issuing money randomly
of firm revenues and costs in the home marketand dealing with taxes and transfers. We de-
relative to the foreign market—are different scribe each of these sectors in the Home coun-
from the key determinants of welfare—the vol- try; Foreign-country agents have a similar

atility of consumption and leisure. behavior.
The remainder of the paper is organized as
follows. Section | develops a one-period general- A. Money and the Government

equilibrium model with uncertainty only from
monetary shocks. Section Il compares the level The Home government provides a random
of trade under fixed and floating exchange-ratemoney transfeM to Home residents. Foreign
regimes. In Section 1l we consider what factors residents receive a randofh* from their gov-
affect the level of welfare under a float relative ernment* The unconditional distributions of
to a fixed exchange-rate system, and whethethe money supplies are assumed to be the same
there is a direct relationship between trade andunder a fixed exchange-rate system as under a
welfare across exchange-rate systems. Sectiofloat!? Under a flexible exchange rate, money
IV introduces fiscal and technology shocks andsupplies are generally different. We assume that
discusses the implications for trade and welfare
of different monetary-policy rules followed un-
der both systems. The final section concludes 11 ore generally one can think &l andM* as repre
and provides suggestions for future research. senting both money-supply and money-demand shocks.
While this distinction has no implications for the level of
I. A Benchmark Monetary Model trade, it is relevant when considering welfare implications.

We will return to this in the section on welfare, where we

. . introduce explicit money-demand shocks.
In this section, we present a two-country = 12This assumption is again important for welfare com

general-equilibrium model where uncertainty parisons, but not for trade.
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the distribution oM andM* is jointly symmet- The first-order conditions for consumption
ric, with a correlation less than one. Under a and leisure can be written as
fixed exchange-rate system, the correlation is

one, that isM = M*. Finally, we assume that w

the government imposes a tax\fat the end of ~ (4) Ue 5= U

the period, after all transactions are made. This

assumption, which is standard in finite-horizon 1 (pu()\ ™" Y

models with cash-in-advance constraints, is(5) c(i) = ( ) = (i=1).
needed to ensure that sellers of goods are will- 2\ P P

ing to accept money.
Here u. and u, are the marginal utilities of
B. Households consumption and leisure. Equation (4) repre-
sents the standard trade-off between consump-
There is a continuum of identical households tion and leisure. Equation (5) shows the demand
with population normalized to one. A represen- for domestic good as a function of the relative
tative household consumes all varieties of price and real income. Demand for the Foreign
goods on the interval [0, 2], supplies labor, and goodi is similar, with the pricep,(i) replaced
holds money through cash-in-advance con-by pg(i). P is the overall consumer price index,
straints. It also owns a proportion of domestic defined as
1
f pu (i) di
whereE is the expectation operatdris leisure, °
and c is a constant-elasticity-of-substitution

firms and receives its profits. A representative
! | 1 2 U(1-p)
(CES) consumption index: + 5 J pe (i)t * di) _
1

N -

1) EU(c, 1), (6) P = (

household maximizes expected utility
wl(p—1)

2
2 c= f c(i)w Yk di
0 We now turn to the description of monetary
flows. We assume that households need to carry
Here, c(i) is consumption of good, andw is  cash before they go to the goods market. More-
the elasticity of substitution between any two over, we assume that households need to use the
goods, which must be larger than one. seller’'s currency? Since Home households re-
With a wage rate ofv and a time endowment ceive Home moneW, while Foreign residents
of 1, labor income isw(1 — |). Firm profits  receive Foreign monell*, both domestic and
earned by the household are dendiedn each  foreign households need to go to the foreign
state of the world, the household budget con-exchange market before buying their goods.
straint is (we omit the state of the world index  Since the cash-in-advance constraints are

for convenience): binding, the nominal value of outpitt sold by
Home firms is equal to the total stock of Home
1 2 money M (which is held by both Home and
3 J pu(i)c(i) di + f pe(i)c(i) di Foreign households). Home money-market
0 1 equilibrium is therefore represented by

=w(l-hH+II=Y.

. - 13 ) ]
We refer to the right-hand side of (3) as total S msS o eiure of money demand. Far con
n,ommal Incon,]eY of the, hOl,Jse,hOId' In equ"lb' venience, we only examine the seller’s currency case. How-
rium, all firms’ income is distributed to house- ever, it can be shown that the two cases coincide when there
holds, so thalY also denotes nominal output.  are no internationally traded assets.
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(7) Y =M. market equilibrium conditiotM = Y = p,cy +
Spycty, wherecy, = c(i) andcy, = c*(i) for
C. Firms 0 < i < 1. After substituting the demand

functions for domestic goods, we can sdfve
Each good is produced with one unit of labor.

Profits of a Home firm are M
o ) ) (12) S= M* -
(8) M =py(ic(i) + Spi)c* (i)
—w(c(i) + c*(i)). The symmetric structure of the model implies

that the nominal exchange rate is equal to the
Home demand is given by (5), using (7). For- ratio of money supplies. This is clearly a very

eign demand is given analogously by simplistic exchange-rate equation. What mat-
ters, though, is that it captures in a simple way

i 1 /ph@)\ * M* the basic idea that the exchange rate is con-

(©) cr(i) = 2( p* ) P nected to underlying fundamentals, thus illus-

trating the importance of general-equilibrium
analysis. Uncertainty about the fundamentals
with the foreign price indeXP* defined simi-  (the money supplies) not only leads to uncer-
larly to (6). tainty about the exchange rate firms face, but
Firms’ decisions are made in two stages.also about the wages they pay and the demand
First, they announce pricgs, and p}, before  for their goods.
households receive their money transfer. They
do not change their price after knowing money II. Trade and the Exchange-Rate System
supplies because of (prohibitive) menu costs.
Second, they decide on labor input after know- We are now ready to analyze the impact of
ing the state of the world. The latter decision is the exchange-rate regime on prices and trade.
simply determined by the demand for goods. To examine trade, we consider the value of
In setting prices, firm maximizes the market exports plus imports, divided by GDP. Since
value of profits,E(u.IT), subject to domestic exports in the Home currency agg;,ct, and
and foreign demand for its goods, (5) and (9). imports arepcr, we can use the demand func

Optimal prices ar& tions and symmetry to find

10 . » EuwM 13 Trade— Exports+ Imports
( ) pH(I)_ﬁ EUCM ( ) raage= GDP

1 « o B EuwM* B 2

D P = T Eusm T (pulpR) T

Since all domestic firms charge the same priceHence, results about prices give direct results
in equilibrium, we refer to these prices ag about trade. Under a fixed exchange-rate re-
and p},. The optimal price equations for For gime, whereM = M*, it is easily verified from
eign firms are analogous. Due to symmetry,(10) and (11) thap, = p};. In that case, our
P = pt, andpE = py. measure of trade is equal to one. Because of

Finally, we need to solve for the equilibrium symmetry in the model, imports and exports are
exchange rate. This follows from the money- both half of GDP.

4 These price equations are similar to those in other
dynamic general-equilibrium models with PTM, such as  ®*To be preciseM = ¥2(py/P)* *M + ¥2(pl/
Betts and Devereux (1997), Chari et al. (1997), and Koll- P*)*~*SM*. Using (6) and the fact th&® = P* andp}, =
mann (1997). pe as a result of symmetry, (12) follows.



1098 THE AMERICAN ECONOMIC REVIEW DECEMBER 2000

If p}, > py under a float, trade is lower than selling in the domestic market face costs and
under a fixed exchange-rate regime, while therevenues proportional to, respectivelyM and
opposite is true whep}, < py. When firms M (with the same proportionality factor). Sim-
charge a higheex anteprice to foreign custom- ilarly, costs and revenues in the foreign market
ers (pT, > pyn), the level of trade is reduced are proportional tavM* and SM*. It then fol-
below one'® This happens when the foreign lows from (10) and (11) that prices in both
market is riskier than the domestic market undermarkets can be written as
a float or, more precisely, whenpg, = p}, the
certainty equivalent of profits from marginal
sales is lower in the foreign market than in the (1) price =
domestic market.

To determine prices fully, we need to substi-
tute for the endogenous variablesand S in  where¢ = u/(1 — w) is a constant markup and
(10) and (11). Using (4) and (12), equilibrium A = u/Eu.. A is a stochastic discount factor,

EAcosts
¢ EAsales

prices are with mean equal to one, used to compute the
certainty equivalent of marginal costs and rev-
n EuM enues. The price can therefore be written as a
(14) Pv= 1P EuM markup over the certainty equivalent of costs,
¢ divided by the certainty equivalent of sales.
" Eu M* First consider sales. Becaud¢ = SM*,

revenues are equal in the two markets (at equal
prices). So, from the point of view of sales, it
does not matter in which market the goods are
It is easily seen that trade is reduced under asold. While this obviously depends on the sim-
floating exchange-rate systemi(> py) when ple form of the exchange-rate equation, there is
EuM < EuM*. Based on this condition, in Ap a more general message: general-equilibrium
pendix A we prove the following proposition. analysis plays a key role. If the foreign currency
depreciates, it may be considered bad news for
PROPOSITION 1:Trade is not necessarily a home-country exporter when holding every-
higher under a fixed exchange-rate system tharthing else constant. But the foreign-currency
it is under a floating exchange-rate system. Indepreciation is the result of either a foreign
the benchmark monetary model, trade is themonetary expansion or a home monetary con-
same under the two exchange-rate regimedraction, which both affect the demand for
when utility is separable in consumption and goods. The increased demand caused by a for-
leisure. Trade is higher under a fixed exchange-eign monetary expansion offsets the loss from
rate system when consumption and leisurethe depreciation. A home monetary contraction
are substitutes, but it is lower when they are reduces both demand in the home market and

*

complements. the value of sales in the foreign market due to
currency depreciation.
The intuition behind this proposition be- In a partial-equilibrium analysis, the results

comes clear when considering the certaintywould have been very different. Sales at home

equivalent of costs and sales. Domestic firmswould be deterministic, while the domestic-

currency value of sales abroad would depend on

the volatile exchange rate. With risk-averse
. . firms, the certainty equivalent of sales would be

the expected log of the price, measured in one currency,I in the f : ket This lead

differs across markets. This happens when jpg(# E Qwer n t € foreign market. IS leads to a

log(Sp;,). SinceE log(S) = 0, this is the case whep), # higher price and lower trade.

pi,. Itis appropriate to do this in logs because in levels it is

possible that in the Home currenpy, < E(Sgy), while in

the Foreign currencE(py/S) > pi,. This happens, for 17In the partial-equilibrium literature, it is generally

example, whenp,, = p},. The reason is thaE(S) = assumed that firms maximize the expected value of a con-

E(1/S) > 1 due to symmetry and Jensen’'s inequality cave function of profits. Alberto Giovannini (1988), while

E(1/S) > 1/E(9). also adopting a partial-equilibrium framework, does not find

16 We say that there iex anteprice discrimination when
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Ug <0
(e=10)

12 ) I . L . ' ' L L L
0.00 0.04 0.08 0.12 0.16 0.20 0.24

Standard Deviation log Exchange Rate

FIGURE 1. PERCENTAGE INCREASE IN TRADE WHEN SWITCHING FROM FIXED TO FLOAT

Notes:The upper schedule represents the case where consumption and leisure are substitutes, while the middle and lower one:
represent respectively separability and substitutability of consumption and leisure. See text for the parameter description.

Now consider the numerator of (16), the well.X® When selling in the foreign market it is
certainty equivalent of labor costs. In a partial- possible that labor costs are high when sales are
equilibrium framework, this is irrelevant be- low, which happens when there is a domestic
cause labor costs are deterministic. In our generalmonetary contraction combined with a foreign
equilibrium model, the monetary shocks that monetary expansioff. This by itself makes it
drive exchange-rate fluctuations also lead tomore attractive to sell goods in the home market
uncertainty about wages and the quantity ofin a floating exchange-rate system. It would
goods sold. Both of these affect total labor lead to a higher price charged in the foreign
costs, which are proportional to, respectively, market and, therefore, lower trade under a float.
wM and wM* when selling in the home and When utility is separable in consumption and
foreign markets. Two factors play a role here. leisure, these two effects cancel out, and trade is
First, under separable preferences and a floathe same under floating and fixed exchange-rate
the wage rate is more correlated with domesticregimes. When consumption and leisure are
demand than with foreign deman®.This  complements, the wage rate is even more cor-
makes it unattractive to sell goods in the homerelated with domestic demand. In that case, the
market: exactly when firms need to hire a lot of first factor dominates, and trade is higher in a
labor, wages are high. By itself, it would lead to floating exchange-rate system. When consump-
a higher price charged in the domestic markettion and leisure are substitutes, the wage rate is
and, therefore, more trade under a floating ex-less correlated with domestic demand. In that
change-rate regime. However, labor costs in thecase, the second factor dominates, and trade is
domestic market are high exactly when firms lower under a float.
can well afford to pay them: sales are high as These results are illustrated in Figure 1. We

ex anteprice discrimination in a model where firms are risk 1°More formally, u, is lower (and therefore the weight

neutral. A) in high M states of the world. This lowers the certainty
18 Measured ap,, = p},, the derivative ofw = u,/u, equivalent of labor costs.

with respect tdM is higher than the derivative with respect 29 More formally, it is possible that, is high whenM*

to M* because consumption is proportional kb, while is high. This happens whev is low (sou, is high). It raises

dlloM = alloM*. the certainty equivalent of labor costs.
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assume thatl(c, 1) = V(c, N* /(1 — v), Under this definition, Proposition 1 still holds
where V(c, 1) is a CES index withe the  without trade in assets. Both with and without
elasticity of substitution between consump- trade in assets, the certainty equivalent measure
tion and leisure. Consumption and leisure areof trade is equal to the function pf,/p?, on the
complements, separable, or substitutes, deright-hand side of (13). Using this trade mea-
pendent on whetherv is respectively smaller sure, the following proposition is proven in Ap-
than, equal to, or larger than 1. We set 5,  pendix B%3
w = 5 (see David Hummels, 1999), and con-
sider three different values @f(0.1, 0.2, and PROPOSITION 2:Proposition 1 still holds
10). We assume thal andM* can take on 11  once international trade in assets is introduced,
equidistant values, with mean 0.5 and stan-for any asset-market structure.
dard deviation 0.075! Figure 1 shows the
percentage increase in trade from a fixed to a This implies that in general the exchange-rate
floating exchange-rate system as a function ofregime matters even when financial markets are
the standard deviation of the exchange ratecomplete. While Helpman (1981) and Lucas
under a float, whereby we have varied the (1982) find that fixed and floating exchange-rate
correlation betweet and M* from O to 1.  regimes lead to identical Pareto-efficient out-
For comparison, the standard deviation of thecomes when financial markets are complete and
effective dollar exchange rate is 0.127 over prices are flexible, Helpman and Razin (1982)
the 1973:1 to 1999:2 period. Consistent with already conjectured that this may not be the case
Proposition 1, trade is higher under a float once price rigidities are introduced. As is well
when consumption and leisure are substitutesknown?* under complete markets the ratio of
(Ug > 0), lower when they are complements the marginal utilities of consumption of two
(U < 0), and equal when they are separa countries is proportional to the real exchange
ble. The numbers in the pictures should not berate. When prices are rigid, the real exchange
taken too literally. The model is obviously rate moves together with the nominal exchange
very simple and trade results are very sensi-rate; in our modelU_/U.. = 1/S. Therefore,
tive to the parametern. The percentage while consumption levels in the two countries
change in trade from fixed to a float approx- are equal under a fixed exchange-rate system,
imately doubles whem is raised to 10. they are not under a float, and neither are leisure
In our model there is no international trade in and wage rates. Although all of these variables
assets and, therefore, also no forward market t@are quantitatively affected by trade in assets,
hedge exchange-rate uncertainty. In the contexjualitatively international trade in assets does
of partial-equilibrium models, it has been ar- not change the results for trade in goods.
gued that trade is unaffected by exchange-rate To summarize, we found that in the context
risk when firms have access to a forward mar-of a simple monetary general-equilibrium
ket2? This is not the case in our context. Actu- model, the level of international trade is not
ally, the key results of this section hold under necessarily higher under a fixed exchange-rate
any type of international asset-market structure.system than it is under a floating exchange-rate
With international trade in assets, our previ- system. Under separable preferences the level
ous measure of trade in goods—exports plusof trade is not affected by the exchange-rate
imports divided by GDP—becomes stochastic.system at all, while under nonseparable prefer-
We therefore modify the definition of trade as
the certainty equivalent of exports plus imports,

i ; ; 23 Although the countries can freely trade assets, we
divided by the certainty equalent of GDP. assume that firm ownership is domestic, so that the marginal

utility of domestic residents is used to compute the certainty
equivalent of profits. As discussed in Bacchetta and van
21 A final assumption is that the weight of the CES index Wincoop (1998), allowing foreign residents to be part own-
is set such that = 0.5 in the deterministic equilibrium, ers does not affect the results when asset markets are com-
assuming that time (other than sleep and household choresplete but can change results under incomplete markets.
is equally divided between work and leisure. 24See, for example, David K. Backus and Gregor W.
22 gee, for example, Ethier (1973), Baron (1976), Feen Smith (1993), Kollmann (1995), Prakash Apte et al. (1997),
stra and Kendall (1991), and Viaene and de Vries (1992). and Betts and Devereux (1998).
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ences trade may be higher under eitherwhich are the variance of revenues and labor

exchange-rate system. costs in the home relative to the foreign market.
Another factor affecting welfare, but not trade,
Ill. Welfare and the Exchange-Rate System is the difference of the overall consumer price

index across exchange-rate regimes.

A fundamental issue in international macro- In illustrating the two propositions, we will
economics is the optimal choice of the first consider the role of preferences. We show
exchange-rate regime. The framework devel-that a flexible exchange rate leads to higher
oped in this paper naturally lends itself to a welfare when preferences are separable, but a
welfare comparison across policy regimes sincefixed exchange rate may be preferred when con-
consumers’ utility gives an explicit welfare sumption and leisure are substitutes. We then
metric. Several other authors have looked at theconsider the role of the precise implementation
optimality of the exchange-rate regime in of the exchange-rate systems (the monetary
general-equilibrium optimizing models. How- rules followed). We show that a fixed exchange
ever, they typically assume flexible pricgs. rate is more desirable if it is operated as a
Moreover, our model enables us to examine thecooperative peg, while the opposite is true if it

relationship between trade and welfare. is operated as a one-sided peg. For space limi-
The following two propositions summarize tations, we only discuss the intuition behind the
our key findings with regard to welfare. results of this section. Formal proofs are in a

technical Appendix that is available on request.
PROPOSITION 3:Welfare is not necessarily
higher under a fixed exchange-rate system than A. The Role of Preferences
it is under a floating exchange-rate system. The
exchange-rate system under which welfare is First, consider the case where preferences are
highest depends on (i) preferences and (ii) theseparable in consumption and leisure and where
precise monetary-policy rules followed under the unconditional distribution df1 is the same
each exchange-rate system. under both exchange-rate regimes. It can be
shown that welfare is higher under a float when
PROPOSITION 4:In general there is no one- agents are risk averse with respect to leistre.
to-one relationship between the relative level of In order to understand this result, it is useful
trade and the welfare ordering of exchange-rate to write down the equations for aggregate Home

regimes. consumption and leisure in equilibrium:
Together with Proposition 1, these results M
suggest that the view that exchange-rate stabil{17) c=45

ity leads to more trade and therefore higher
welfare may be incorrect. .
The key factors determining welfare are the (18) I i1M+M
variance of consumption and leisure under both
regimes, as well as their covariance under non-
separable preferences. These factors are differAt a given price level, the variance of consump-
ent from those determining the trade level, tion is the same under both systems, but the
variance of leisure is smaller under a float. The
disadvantage of a fixed exchange-rate system is
25When markets are complete and pri(:esareﬂexible,thethat the perfect correlation of domestic and
exchange-rate regime does not matter (Helpman, 1981;
Lucas, 1982). Helpman and Razin (1982) and Neumeyer
(1998) examine welfare under incomplete markets and flex- 26 Devereux and Engel (1998) discuss in detail the dis
ible prices, and state conditions under which a flexible tinction between the effect of the exchange-rate regime on
exchange rate is superior to a fixed exchange rate. As in thisexpected levels of consumption and leisure (through the
paper, Devereux and Engel (1998) have considered thisprice) and the variance of consumption and leisure.

guestion within the context of a model with nominal rigid- 27 This is true subject to the condition that the third-order
ities. derivativeu,, is not too negative.
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foreign demand shocks leads to a larger vola-equilibrium levels are different under the two
tility of leisure, which reduces welfare. systems. In order to obtain an analytical re-

Welfare also depends on the price lewel sult, we therefore consider the welfare effect
under the two systems. Because of monopo-of a marginal drop in the correlation between
listic competition, prices set by firms are in- the money supplies when starting from a fixed
efficiently high. It can be shown that the price exchange-rate system, whegg = p7;, hold
level is lower under a float, further contribut- ing the variance of money supplies constant.
ing to higher welfare. Under a float, the wage Differentiating expected utility (19) with
rate is less correlated with the demand forrespect to the correlation between money sup-
goods in both markets, so that the volatility of plies and using the equilibrium-price equa-
total labor costs is lower and firms charge ations (14) and (15), we find that welfare is
lower price?® higher under a float when consumption and

An implication of this result is that there is no leisure are complements and higher under a
direct relationship between the level of trade fixed exchange-rate system when consump-
and welfare under the two exchange-rate systion and leisure are substitutes. The intuition
tems (Proposition 4). We saw in Section Il that for this is that consumption and leisure are
the level of trade is the same in both exchange-more negatively correlated under a fixed ex-
rate systems when utility is separable in con-change-rate system, which is attractive when
sumption and leisure. consumption and leisure are substitutes, but

The impact of nonseparabilities between con-unattractive when they are complements.
sumption and leisure is best understood by ex- In this particular example, the welfare rank-
amining a specific case where agents are riskng of the exchange-rate systems happens to be
neutral with respect to leisure. In that case,the same as the trade ranking. But as we saw
welfare is the same under both systems undembove, this does not hold generally since leisure
separable preferences, allowing us to focus orhas a lower volatility under a float. Therefore,
the role of nonseparabilities. Consider the fol- when agents are significantly risk averse with
lowing preferences: respect to leisure, while consumption and lei-
sure are weak substitutes, welfare is higher un-
der a float but trade is higher under a fixed
exchange rate.

These findings are further illustrated in Fig-
where the parameter measures the degree of ure 2. It shows the welfare gain from a fixed
nonseparability. exchange rate to a float for the same utility

In general, it is difficult to compare the function and parameterization on which Fig-
welfare levels under the two exchange-rateure 1 is based. In this case there is positive
systems with nonseparable preferences berisk aversion with respect to leisure. The wel-
causepy and pj, are not equal and their fare gain is defined as the equal percentage

change in consumption and leisure under a

fixed exchange rate that leads to the same
ighe e 5 ot S ke ol s s e, Welfare as under a float. Figure 2 llusirates
igher un . :
segparable preferences. They compare Welfaregunder dif‘fer-that welfare can be higher ”.”d‘?r either ex-
ent assumptions about price setting. While their model is Change-rate system. Welfare is higher under a
somewhat different—they consider an infinite-horizon, two- float when consumption and leisure are com-
country gene_ral-equilit_)_rium mot_jel with perfect risk_ sharing plements, separable, or weak substitutes.
and money in the utility function—their conclusion that \nelfare is lower under a float when consump-
welfare is higher under a float when there is pricing-to- . . .. .
market, and when preferences are separable in consumptioﬁ|On and Ielsu_re are sufflc!ently strong substi-
and leisure, is the same as ours. In their framework, thetutes. The figure also illustrates that the
third-order derivative plays no role because they assumewelfare and trade ordering of exchange-rate
that utility is quadratic in leisure. More generally, the third- systems can differ. This is the case for=

order derivative matters because the certainty equivalent of, . . .
the wage rate is proportional fu,, which is lower under a 0.3 (weak substitutes), in which case welfare

float whenu,, > 0, in which case it further contributes to IS larger _Under a float, while trade is larger
a lower price. under a fixed exchange rate.

(29) U(c, 1) = u(c) + | + «cl,
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FIGURE 2. WELFARE GAIN WHEN SWITCHING FROM FIXED TO FLOAT

Notes: The welfare gain is the percentage increase in consumption and leisure under a fixed exchange-rate regime needed to
maintain the same utility as under a float. The results are based on the same utility function and parameterization as Figure 1.

B. The Role of Monetary Rules velocity V of money demand, the money-
market equilibrium condition becomedV =

Apart from preferences, a welfare compari- MS, whereMS is the money supply® All we
son across exchange-rate regimes depends ameed to do is reinterprédl as M®V. Similarly,
how a particular exchange-rate system is manM* = M>V*. Under a pure float, we assume
aged. Neither exchange-rate system ties dowrthat money supplies are constant because the
the monetary-policy rules followed. Under a central bank cannot instantaneously respond to
float, the exchange-rate system does not impos¢he unobservable shocks Yoand V*. Assum-
any restrictions on monetary policy at &l. ing money supplies equal to one, we then have
Under a fixed exchange-rate system, there iV = V andM* = V* under a float, so the® =
also a degree of freedom with respect to mon-V/V*.
etary-policy rules, which can be determined Under a fixed exchange-rate system, how-
symmetrically in a cooperative peg or asym- ever, by targeting the exchange rate the money
metrically, for example in a unilateral peg. As supplies automatically respond % and V*,
an illustration, we examine a situation where even though they are not immediately observ-
centralbanksarefacedwithunobservable moneyable. First consider a one-sided peg, where the
demand shocks, and we compare a cooperativ&oreign central bank pegs to the Home cur-
peg with a one-sided peg. We show that therency. The Home country’s monetary policy is
welfare ordering between fixed and flexible ex- the same as it is under a flod!t = 1), while
change rates is different in the two cases. M3* adjusts endogenously to sBt= 1. In that

As discussed above, in general one can thinkcaseM = M* = V. Assuming thalv andV*
of M as a combination of money demand andhave the same unconditional distribution, it
supply shocks. When we introduce a stochastidfollows that the unconditional distributions of

M and M* are the same as under a float. As

2% Neumeyer (1998) argues that welfare may be higher or
lower under a float depending on whether the central bank ° See, for example, Henning Bohn (1990) for an explicit
is independent from political influence, which affects the model of velocity shocks in the presence of cash in advance
volatility of money supplies. constraints.
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discussed above, in this case welfare will berole. The benchmark monetary model can easily
higher under a float when utility is separable in be extended to include other sources of shocks,
consumption and leisure. such as government spending and productivity
A cooperative peg can be implemented in shocks. Comparisons across exchange-rate sys-
different ways. Here we consider it as the limit tems, with regard to both trade and welfare, turn
of k — o of the following symmetric exchange- out to depend crucially on the correlations be-

rate targeting rules: tween money supplies and the other shocks and
on how these correlations change across re-
1 gimes. To illustrate this point, we consider the
MS 1+k(S-1) case of productivity shocks with specific mon-
etary rules. We assume that the technology
1 1 shocks are observable, which enables central
M = 1+ k(s - 1). banks to respond to these shocks through their

monetary policy. Under a float, central banks

have typically more flexibility in responding to

A pure float is represented by= 0. Interme-  idiosyncratic shocks, which affects the correla-

diate values ofk represent a managed float, tion between the money supply and the other

which we will not consider here. Substituting shocks.

S = MSV/(M**V*), whenk — ©, M = M* = Throughout the section, we assume that

(V + V*)/2. The results are now opposite to preferences are separable in consumption and

those under a one-sided peg. For a given pricdeisure, so that trade is the same under the two

level, leisure is equally volatile as under a float, exchange-rate regimes when there are only

while consumption is less volatile. Assuming monetary shocks. The only difference with

preferences that are separable in consumptiothe benchmark model is that the production of

and leisure and quadratic (so that third-ordergoods requires B units of labor at home and

derivatives do not matter), it can then be shownl/a* abroad. These productivity parameters

that welfare is higher under a cooperative pegare stochastic, and we assume thzd =

than it is under a float. The reason is that underEa* = 1. Profits of domestic firms ard =

a cooperative peg the idiosyncratic componentsp,(i)c(i) + Spi(i)c*(i) — w(c(i) +

of velocity shocks are automatically stabilized c*(i))/a. Firms maximize the certainty equiv-

through exchange-rate targeting. alent of profits, subject to the demand equa-
While the precise implementation of the fixed tions c(i) = ¥Y2(py(i)/P)”*(M/P), and

exchange-rate system has significant welfarec*(i) = ¥z (p}(i)/P*) ~*(M*/P*). Optimal

implications in this example, it does not affect prices are

the level of trade. Our trade results do not

depend on the relative volatility & in the two _ n  Eu(w/a)M

systems, only on the higher correlation between(20) pu(i) = —— 1 EuM

M andM* under a fixed exchange-rate system. ® te

To summarize, we can say that in general there / .

is no direct relationship between the level of 57y ¢ (i) = p Eu(waM

trade and welfare under different exchange-rate w—1 EuSM*

systems, while a welfare comparison between

fixed and floating exchange-rate systems de-The nominal exchange rate is still given by (12).

pends both on preferences and on how the We consider a monetary rule where the

exchange-rate systems are managed. We returmoney supply can potentially be used to stabi-

to these issues in the next section, where wdize domestic employment under a floating

introduce other shocks. exchange-rate system. Assume the following

monetary rules:

IV. Other Sources of Uncertainty
(22) M=m+ y(a—1)
In the traditional analyses of exchange-rate
regimes, the source of shocks plays a significan{23) M* = m* + y(a* — 1).
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The first components of the rules,andm*, equations above. When utility is quadratic, it
are similar to money supplies in the previous can be shown that the welfare effect depends on
sections. We assume that and m* are inde- a weighted average of the effects on the vari-
pendent of anda* and that their unconditional ance of consumption and leisuteThe weights
distributions are the same under each exchangedepend on the degree of risk aversion with
rate system. Then there are two parameters ofespect to consumption and leisure. While the
the monetary rules that can differ across thestabilizing role of monetary policy under a float
exchange-rate systemgandp = corr(m, m*). leads to a lower volatility of leisure, which is
Under a fixed exchange-rate systegns 1 and  welfare enhancing, it increases the volatility of
v = 0. Only under a float caw be different consumption. Depending on which of these ef-
from zero. It is often considered an advantage offects dominates, it can go either wég.

a float that monetary policy can respond to Government spending shocks can also easily
idiosyncratic shocks in order to stabilize the be introduced in the model. The details are in
business cycle. Whes > 0, monetary policy the technical Appendix that is available on re-
reduces the volatility of employment. quest® The analysis and the conclusions are

First consider the case whete= 0 under broadly similar to the case with technology
both systems, so that the only difference is thatshocks. Monetary policy under a float that
p < 1 under a float. This case is similar to that stabilizes employment again leads to less
considered in Section Il and at the beginning of trade than under a fixed exchange-rate system,
Section Ill, subsection A. It is still the case that while the welfare effect is ambiguous. These
trade is the same under the two systems, whileresults illustrate that comparisons across
welfare is higher under a float. exchange-rate regimes should take into account

The results are different when monetary pol- a possible difference across systems in the
icy reduces the volatility of employment under monetary-policy response to demand and sup-
a float ¢y > 0), whilep = 1 under both systems. ply shocks. The examples also illustrate that the
Using a proof similar to that for Proposition 1 in ordering of trade levels across exchange-rate
Appendix A, it can be shown that trade is higher systems can be opposite to the welfare ordering.
under a fixed exchange-rate system. The cer-
tainty equivalent of revenue under a float re- V. Conclusion
mains equal in both markets, but the certainty
equivalent of labor costs is lower when selling  Our analysis has potentially interesting im-
goods in the domestic market. The monetaryplications for the policy debate on exchange-
policy under a float stabilizes domestic labor rate volatility and the optimal exchange-rate
demand, making it more attractive to sell goodsregime. First, we find that adopting a fixed
in the domestic market, which reduces trade.exchange-rate system does not necessarily lead
This contrasts with the case whevk and M* to more trade. In a simple benchmark model
are independent af anda*, where trade is the with separable preferences and only monetary
same under both exchange-rate systems. Thushocks, trade is unaffected by the exchange-rate
the impact of exchange-rate uncertainty on trade
crucially depends on the specific monetary
rules. s1p . .

Wheny > 0 under a float, welfare may be  nical Appendi that s availabie on request.
higher under either exchange-rate system, de- 32The ordering of trade and welfare across the
pending on the degree of risk aversion with exchange-rate systems changes if we assumeythat0
respect to Consumption and leisure. As was th nder a_float. In _that case trade is higher under_ a“ floq‘t.

. elfare is unambiguously lower under a float as this “bad
case fOI_’ no_nse_para_ble prefgrences, analyzmgolicyincreases the volatility of both leisure and consump-
welfare implications is complicated by the fact tion.
that the pricep, andp?, are not equal under a 33We consider the following monetary-policy rules:
float. We deal with this by considering a mar- ??3*2 m1;L \fvlh e—reé)and; *1r)eapgsi\é|;t ;nrg’; m+ (Olv e—m%)em
ginal deVIatIQn from a fixed eXChange_',rate gys- consumpt’ion, which enters Etility separable gfrom private
tem. We differentiate expected utility with consumption and leisure and which is financed by lump-
respect toy, measured ay = 0, using the price  sum taxes.
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system, consistent with most evidence. Second(M — M*) < (>)(=)0 whendf/oM < (>)

for both trade and welfare a comparison acrosq=)df/oM* YM, M*.

exchange-rate systems depends crucially on

precisely how each system is implemented. FOrPROOF OF LEMMA 1:

example, it can make a big difference whether a

one-sided or cooperative peg is adopted, and Without loss of generality, assume a state space

how the degree of policy flexibility under a float [0, 2Z] with =(-) the probability density function.

is used to respond to idiosyncratic demand andSinceM andM* have a symmetric distribution we

supply shocks. Finally, we find that more trade may assume, again without loss of generality, that

does not always correspond to higher welfare.for any z = Z, M(2) = M*(z + 2), M*(2 =

We have given many examples where trade isM(z + Z), andw(z) = w(z + Z). Therefore

higher under one exchange-rate system, whileEf(M, M*)(M — M*) = [22 7(z) f(M(2),

welfare is higher under the other. The determi-M*(2))(M(2) — M*(2)) dzis equal tof%_,

nants of trade are different from the determi- w(2)(M(2) — M(z + 2))[f(M(2), M(z +

nants of welfare. 7)) — f(M(z + 2), M(2)] dz. Assume
The model can be extended in many wayswithout loss of generality tha¥l(z) > M(z +

since we have purposefully kept it as simple Z). Thenf(M(z), M(z + 2)) — f(M(z + 2),

as possible. In Bacchetta and van WincoopM(z)) = [M@-MET2)  [5/5M -

(1998) we examine the impact of the d/oM*] f(M(z + Z2) + X, M(2) — x)dx

exchange-rate regime on net capital flows in aLemma 1 follows immediately.

two-period version of the model. We show

that net capital flows tend to be smaller un- PROOF OF PROPOSITION 1:

der a flexible exchange-rate regime. An-

other obvious extension is to consider an From (10) and (15), trade is lower when

infinite-horizon framework. Although this Eu(M — M*) < 0. We can apply Lemma 1, using

extension is technically challenging when f(M, M*) = u,c= M/P,| =1 — %2 (p,/P)" "M/

financial markets are incomplete, it is likely P — %2 (pf,/P)”*M*/P. It follows that

to be important, as the exchange rate will

be affected by expectations associated with

future fundamentals. Our model has also (A1) ot ot

abstracted from the location choice of firms. oM aM*

As a result of exchange-rate uncertainty L 11

firms may decide to locate production in the % _ -
foreign market. Entry and exit decisions could pUstop Ui [(Pu/P)™* = (pu/P)7#].

be built into the model and foreign direct

investment could be analyzed. We have as-

sumed that trade is a result of monopolistic When utility is separable in consumption and lei-
competition in differentiated goods. One may sure,py = py; follows by contradiction. Ifp}, >
also want to consider trade as a result ofpy, df/oM — 9f/oM* > O because, < 0. Lemma
different factor endowments. We can, of 1 then tells us thaEu(M — M*) > 0. From (14)
course, add many more possible extensions t@nd (15) it follows thap, > p},;, establishing a
this list, all of which are likely to provide contradiction. We find a contradiction in a

further insight. similar way when assuming?y, > py. The
two prices must therefore be equal.
AprpPENDIX A: ProPOSITION1 When consumption and leisure are comple-

ments (i, > 0), we prove thap, > p}, by
To prove Proposition 1, we apply a useful contradiction. Whenp,, = p},, 9f/oM —
result stated in Lemma 1: afloM* > 0 from (Al). From Lemma 1, (14),
and (15) it follows thatp,, > p7,, establishing
LEMMA 1. Let f(M, M*) be a continuous a contradiction. When consumption and leisure
differentiable function, and assume a symmetricare substitutesu, < 0), py < p7i; follows
distribution for M and M. Then, E{M, M*) similarly by contradiction.
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APPENDIX B: PROOF OF PROPOSITION 2
Let the total net payoff of assets Byn home
currency for Home residents aréd in foreign
currency for Foreign resident® (+ S6* = 0).
The following first-order condition applies:
(B1) Eub = 0.

DefineY = M + 6 andY* = M* + 6*. The
new money-market equilibrium condition is

(B2) M =Y = pycy + Sp;ch

1/pa\*"*s 1 _/(P% 17“~*
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from the price equations that, = p},. Substi
tuting this in (B2), we haves = M/M*. Then
Y = Y* implies 6 = [M(M* — M)/(M +
M*)] and 6* = [M*(M — M*)/(M + M*)].
The foreign counterpart to (B1) Bu.6* = 0.
Sincec = c*, it follows thatu, = u.. and therefore
Eu(6 + 6*) = 0. ButEuy(6 + 6*) = —Euf(M —
M*)%(M + M*)] < 0. This establishes a contra
diction, which proves Proposition 2.

REFERENCES

Apte, Prakash; Sercu, Piet and Uppall, Raman.

“The Exchange Rate and Purchasing Power
Parity in Arbitrage-Free Models of Asset
Pricing.” Mimeo, University of British Co-
lumbia, 1997.

Bacchetta, Philippe and van Wincoop, Eric.

Trade is measured as the certainty equivalent “Does Exchange Rate Stability Increase
of exports plus imports, divided by the certainty Trade and Capital Flows?” National Bureau

equivalent of GDP. Usingr = p},, the value
of exports is equal td®.5(p%/P)*~ *Y, while

the value of imports in the Home currency is

equal t00.5(p},/P)*~ “SY-. From (B1) it fol-
lows thatEu,M = Eu.Y. Multiplying (B2) by
u., taking expectatlons usirgu.M = Eu.Y, it
follows that Eu.Y = EuSY. Therefore the
measure of tradeEuc(Exports + Importg/

EucM, is equal to p%,/P)*~*, the same as the

expression on the right- hand side of (13).
Optimal prices are now

B3 _ Kk pEwY
l.L EU|?*
L
(B4) Ph - Eu.SY

SinceEu.Y = Eu.SY, the sign ofpy — pYy is
equal to the sign oEu (Y — Y*). This is the

of Economic Research (Cambridge, MA)
Working Paper No. 6704, August 1998.

__ . “Trade in Nominal Assets and Net

International Capital Flows.Journal of In-
ternational Money and FinangeFebruary
2000,19(1), pp. 55-72.

Backus, David K. and Smith, Gregor W. “Con-

sumption and Real Exchange Rates in Dy-
namic Economies with Non-traded Goods.”
Journal of International Economi¢®Novem-
ber 1993,353-4), pp. 297-316.

Baron, David P. “Flexible Exchange Rates, For-

ward Markets, and the Level of Trade.”
American Economic ReviewMarch 1976,
66(3), pp. 253-66.

Betts, Caroline and Devereux, Michael B.“The

Exchange Rate in a Model of Pricing-to-
Market.” European Economic Revigwpril
1996,40(3-5), pp. 1007-21.

. “The International Monetary Trans-

mission Mechanism: A Model of Real

same as we found in the absence of trade in Exchange Rate Adjustment under Pricing-

assets, wittM andM* replaced byY andY*.
and| depend orlY and Y* in the same way as
they previously were functions dfl and M*.

The conditions leading to Proposition 1 there-

fore still hold.

It remains to be shown that there is no asset-

market structure under a float whéfe= Y* for

all states of the world. The proof is by contra-

diction. Assume that = c*, and thereforey =

Y*, for all states of the world. It then follows

to-Market.” Mimeo, University of British
Columbia, 1997.

__ ."Exchange Rate Dynamics in a Model

of Pricing-to-Market.” Journal of Interna-
tional EconomicsFebruary 200050(1), pp.
215-44.

Bohn, Henning. “A Positive Theory of Foreign

Currency Debt.” Journal of International
Economics November 1990,29(3-4), pp.
273-92.



1108

Chari, V. V.; Kehoe, Patrick J. and McGrattan,
Ellen R. “Monetary Shocks and Real Ex-

change Rates in Sticky Price Models of

International Business Cycles.” National
Bureau of
bridge, MA) Working Paper No. 5876, Jan-
uary 1997.

Clarida, Richard and Gali, Jordi. “Sources of

Real Exchange-Rate Fluctuations: How Im-

portant Are Nominal Shocks?Carnegie-
Rochester
Policy, December 199441, pp. 1-56.

THE AMERICAN ECONOMIC REVIEW

DECEMBER 2000

__ . "“A Model of Foreign Exchange Rate

Determination.” National Bureau of Eco-
nomic Research (Cambridge, MA) Working
Paper No. 5766, September 1996.

Economic Research (Cam- Ethier, Wilfred. “International Trade and the For-

eign Exchange Market.American Economic
Review June 197363(3), pp. 494-503.

Feenstra, Robert C. and Kendall, Jon D.“EXx-

change Rate Volatility and International
Prices.” National Bureau of Economic Re-

Conference Series on Public search (Cambridge, MA) Working Paper No.

3644, March 1991.

Clark, Peter B. “Uncertainty, Exchange Rate Giovannini, Alberto. “Exchange Rates and Traded

Risk and the Level of International Trade.”
Western Economic Journgbeptember 1973,
11(3), pp. 302-13.

Corsetti, Giancarlo and Pesenti, Paolo."Welfare
and Macroeconomic Interdependenc@uarterly
Journal of Economic2000 (forthcoming).

Coté, Agathe. “Exchange Rate Volatility and
Trade.” Bank of Canada Working Paper No.
94-5, 1994.

Cushman, David O. “The Effects of Real Ex-

change Rate Risk on International Trade.”

Journal of International Economi¢cAugust
1983,15(1-2), pp. 45-63.

De Grauwe, Paul. “Exchange Rate Variability
and the Slowdown in Growth of International
Trade.” International Monetary Fund Staff
Papers,March 1988,35(1), pp. 63—84.

Dellas, Harris and Zilberfarb, Ben Z. “Real Ex-

change Rate Volatility and International Trade:

A Reexamination of the TheorySouthern Eco-
nomic Journgl April 1993,594), pp. 641-47.
Devereux, Michael B. and Engel, Charles'Fixed

vs. Floating Exchange Rates: How Price

Setting Affects the Optimal Choice of
Exchange-Rate Regime.” Mimeo, University
of Washington, 1998.

Dixit, Avinash and Stiglitz, Joseph.“Monopolis-
tic Competition and Optimum Product Diver-
sity.” American Economic ReviewJune
1977,67(3), pp. 297-308.

Eichenbaum, Martin and Evans, Charles L.
“Some Empirical Evidence on the Effects of

Shocks to Monetary Policy on Exchange Kollmann,

Rates.”Quarterly Journal of Economi¢$No-
vember 19951104), pp. 975-1010.

Engel, Charles.“Real Exchange Rates and Rel-
ative Prices: An Empirical Investigation.”
Journal of Monetary EconomicsAugust
1993,32(1), pp. 35-50.

Goods Prices."Journal of International Eco-
nomics February 198824(1/2), pp. 45—68.

Glick, Reuven and Wihlborg, Clas. “Exchange

Rate Regimes and International Trade,” in
Benjamin J. Cohen, edinternational trade
and finance: New frontiers for research.
Cambridge: Cambridge University Press,
1997, pp. 125-56.

Helpman, Elhanan. “An Exploration in the The-

ory of Exchange Rate Regimeslburnal of
Political Economy October 19818%(5), pp.
865-90.

Helpman, Elhanan and Razin, Assaf.“Towards a

Consistent Comparison of Alternative Ex-
change Rate SystemsCanadian Journal of
EconomicsAugust 197912(3), pp. 394—409.

__ .“A Comparison of Exchange Rate Re-

gimes in the Presence of Imperfect Capital
Markets.” International Economic Review
June 198223(2), pp. 365—88.

Hooper, Peter and Kohlhagen, Steven W:The

Effect of Exchange Rate Uncertainty on the
Prices and Volume of International Trade.”
Journal of International Economi¢®Novem-
ber 1978,8(4), pp. 483-511.

Hummels, David. “Toward a Geography of

Trade Costs.” Mimeo, University of Chicago,
1999.

Kim, Soyoung and Roubini, Nouriel. “Liquidity

and Exchange Rates in the G-7 Countries:
Evidence from Identified VARS.” Mimeo,
New York University, 1997.

Robert. “Consumption, Real
Exchange Rates and the Structure of Inter-
national Asset Markets.Journal of Inter-
national Money and FinancgeApril 1995,
14(2), pp. 191-211.

. “The Exchange Rate in a Dynamic-
Optimizing Current Account Model with



VOL. 90 NO. 5

Nominal Rigidities: A Quantitative Investi-
gation.” International Monetary Fund Work-
ing Paper No. 97/7, 1997.

Lucas, Robert E., Jr. “Interest Rates and Cur-
rency Prices in a Two-Country WorldJour-
nal of Monetary Economi¢g®November 1982,
10(3), pp. 335-59.

MacDonald, Ronald and Taylor, Mark P. “The
Monetary Model of the Exchange Rate:
Long-Run Relationships, Short-Run Dynam-
ics and How to Beat a Random Walklbur-
nal of International Money and Finance
June 199413(3), pp. 276-90.

Mark, Nelson C. “Exchange Rates and Funda-
mentals: Evidence on Long-Horizon Predict-
ability.” American Economic Revigwlarch
1995,85(1), pp. 201-18.

Mark, Nelson C. and Choi, Doo Yull. “Real Ex-
change-Rate Predictions over Long Hori-
zons.” Journal of International Economic¢s
August 199743(1-2), pp. 29-60.

McCallum, John. “National Borders Matter.”
American Economic ReviewJune 1995,
85(3), pp. 615-23.

Mundell, Robert A. “A Theory of Optimum Cur-
rency Areas.”American Economic Review
September 196151(4), pp. 657-65.

Neumeyer, Pablo Andres.“Currencies and the
Allocation of Risk: The Welfare Effects of a
Monetary Union.” American Economic Re-
view, March 1998.388(1), pp. 246-59.

Obstfeld, Maurice and Rogoff, Kenneth. “EXx-
change Rate Dynamics ReduxJburnal of

BACCHETTA AND VAN WINCOOP: EXCHANGE-RATE STABILITY

1109

Political Economy June 1995,1033), pp.

624-60.

. “Risk and Exchange Rates.” National
Bureau of Economic Research (Cambridge,
MA) Working Paper No. 6694, August 1998.

Rankin, Neil. “Nominal Rigidity and Monetary
Uncertainty in a Small Open Economy.”
Journal of Economic Dynamics and Control
May 1998,22(5), pp. 679-702.

Rogers, John H.“Monetary Shocks and Real Ex-
change Rates.Journal of International Eco-
nomics,December 199%92), pp. 269-88.

Svensson, Lars E. O. and van Wijnbergen,
Sweder. “Excess Capacity, Monopolistic
Competition, and International Transmission
of Monetary DisturbancesEconomic Jour-
nal, September 19899397), pp. 785-805.

Tille, Cédric. “The International and Domestic
Welfare Effects of Monetary Policy under
Pricing-to-Market.” Mimeo, Federal Reserve
Bank of New York, 1998.

Viaene, Jean-Marie and de Vries, Casper G!In-
ternational Trade and Exchange Rate Vola-
tility.” European Economic Revievugust
1992,36(6), pp. 1311-21.

Voss, Graham M.“Monetary Integration, Uncer-
tainty and the Role of Money FinanceEto-
nomica May 1998,65(258), pp. 231-45.

Wei, Shang Jin. “Intra-National versus Interna-
tional Trade: How Stubborn Are Nations in
Global Integration?” National Bureau of Eco-
nomic Research (Cambridge, MA) Working
Paper No. 5531, April 1996.



	Does Exchange-Rate Stability Increase Trade and Welfare?
	I. A Benchmark Monetary Model
	A. Money and the Government
	B. Households
	C. Firms

	II. Trade and the Exchange-Rate System
	III. Welfare and the Exchange-Rate System
	A. The Role of Preferences
	B. The Role of Monetary Rules

	IV. Other Sources of Uncertainty
	V. Conclusion
	APPENDIX A: PROPOSITION 1
	APPENDIX B: PROOF OF PROPOSITION 2
	REFERENCES


