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0. Introduction

There is little consensus among economists that Europe is well suited for
a single currency. Frequently, commentators offer the opinion that the chief
benefits of currency union for Europe are political, but that more flexible
exchange rates are preferable if the choice of monetary system were based solely
on economic considerations. Feldstein (1992, 1997) perhaps most prominently
expresses those views.

The argument for more flexible rates in Europe is straightforward. Suppose
there is some shock to the economy that requires prices of German goods to rise
relative to the prices of French goods. For example, Eichengreen and Wyplosz
(1993) argue that the fiscal expansion that followed German unification necessi-
tated an increase in the price of German goods relative to other EMS countries.
Such a relative price change has an automatic stabilizing effect on output. It
leads to a trade balance deficit as Germans and other Europeans shift demand
away from German goods toward goods produced in other countries.

How is this increase in the price of German goods to be achieved? In the
traditional view of the macroeconomic adjustment process, the “law of one
price” holds. Let P be the price of a good produced in Germany and sold in
Germany. The price of that German-produced good sold in France is denoted
Il; = Pg/E, where E denotes the mark price of francs. According to the
traditional view, if an increase in Il relative to the price of the French good
(ITg) is required, there are two means by which that could be achieved: Pg could
increase (or ITy could fall); or, the exchange rate could decline.

Feldstein (1992) makes the case that flexible exchange rates facilitate
adjustment:

A currency union means, of course, that nominal exchange rates cannot
adjust to achieve a needed change in the real exchange rate. The local price
level must, therefore, adjust to bring about the change in the real exchange
rate. Thus a 10% fall in the real value of a currency can be achieved either
by a 10% fall in the nominal exchange rate or by a 10% fall in local wages
and prices.

Either form of adjustment can bring the real exchange rate to its
equilibrium value, but a decline in domestic prices is likely to require
a period of increased unemployment. It would certainly be better to have
a decline in the nominal exchange rate. The shift to a single currency in
Europe would preclude such nominal exchange-rate adjustments and
force real exchange-rate reductions to be achieved through lower local
wages and prices.

The argument echoes Friedman’s (1953) classic case for flexible exchange
rates. In a similar vein, Obstfeld (1997) argues that Europe is not an optimum
currency area, as defined by Mundell (1961). The Friedman-Feldstein analysis
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of the benefits of floating exchange rates is dependent on their view of how prices
are set. In particular, it pays insufficient attention to the recent evidence of
significant local-currency pricing.

Consider the simple law-of-one-price model that underlies the Friedman-
Feldstein analysis. In this formulation, the German producer sets its price in
deutschemarks. The price Pg is charged to German consumers and is unrespon-
sive to changes in demand. When the mark appreciates the French franc price of
the good sold to French consumers increases. The empirical evidence suggests
that a better model of reality, at least for a large number of goods, is that
German producers treat the German market for their goods separately from the
French market. They choose a mark price, Pg, for the good sold in the German
market, and a franc price, I1g, for the good sold in the French market. Both of
these prices are inflexible — neither responds when the exchange rate changes.
The automatic stabilizing property of exchange rates vanishes when there is no
“exchange-rate pass-through” to local prices. Likewise, the price of French
goods does not fall for the German consumer, because the French firm sets
a price in marks for selling its good to German consumers, at P (and a price in
francs for French consumers, ITy).

There are, of course, real effects of the nominal exchange rate changes. When
the mark appreciates, but I15, the French franc price of German-produced
goods, does not change, the revenue (in mark terms) for the German firm
declines. Conversely, the franc revenue for the French firm selling goods in
Germany increases. There can be a channel through which the changes in firms’
profits stabilize swings in aggregate demand. The decline in profits of German
firms, and increase in profits of French firms, will have the effect of lowering
demand in Germany and raising it in France.

But this channel for stabilization is likely to be much weaker than the one
posited by Friedman and Feldstein. The exchange rate change does not induce
consumers to switch demand away from German goods toward French goods.
Instead, there is an income effect. Lower profits for German firms reduce income
for German owners of those firms, and conversely in France. To the extent that
spending in each country is biased toward goods produced in that country,
there will be a relative increase in demand for French products resulting from
the mark appreciation. This effect is likely not to be strong unless profits are
a relatively large fraction of income, and there is a strong home-country bias in
spending.

In fact, there are several considerations that weaken this profit channel for
influencing aggregate demand. First, firms can hedge their foreign exchange
exposure. By selling francs forward for marks at a sufficient number of horizons
into the future, or making use of other derivative markets, the German firm can
insulate its profits from short-run fluctuations in the exchange rate. Second, the
firms may not need to protect their bottom line from foreign exchange fluctu-
ations because firm owners might do the diversification. Our assumption so far
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has been that German consumers own German firms and French consumers
own French firms. In fact, while there is a home bias in asset holdings, there has
been an increasing degree of internationalization of financial markets. Parti-
cularly within Europe, in which there are few barriers to capital flows, interna-
tional diversification of portfolios is on the rise. The income of a German who
owns shares of both German firms and French firms will not be affected much
by exchange rate changes.

Another consideration is the fact that many of the firm’s costs are incurred in
the foreign currency. In order to sell its product in France, the German firm
must pay for advertising, distribution and retailing in French francs. Parti-
cularly for consumer goods, these marketing and distribution costs can account
for a significant fraction of the cost of the good. So the amount of exposure the
German firm has to foreign exchange rate changes depends on the fraction of its
costs that are in marks versus francs. Finally, a practical consideration is one of
information. In the short run, the firm’s foreign exchange profits or losses are
not observed by shareholders who are not completely informed of the firm’s
foreign exchange exposure because the amount of hedging by the firm is not
continuously reported. Frequently, the markets are not aware of significant
gains or losses on foreign exchange markets until annual reports are compiled.
So, even if the firm has not fully protected itself against foreign exchange
fluctuations, the shareholders may not realize this and fail to adjust fully their
assessment of the value of the firm.

Recent empirical studies suggest that consumer prices are not very responsive
to exchange rate changes. For example, Engel (1993) finds that for differentiated
consumer products, there is virtually no response of consumer prices to ex-
change rate changes, while the law of one price appears to hold much better for
simple homogenous products such as fresh fruits and vegetables. Engel (1999)
finds that well over 95% of real exchange rate movements among major
industrialized countries are attributable to failures of the law of one price.
However, studies of consumer prices suffer from the problem that the data do
not distinguish the location of the producer of the products. Thus, the data do
not account for the differences in the mix of products by location of producer
in each buyer location. (That is, German consumer price indexes are
likely to reflect a preponderance of German-produced goods, as compared
to price indexes in other countries that give smaller weight to German-
produced goods.) Keeping in mind that caveat, the greater unresponsiveness of
consumer prices as compared to export prices suggests that the marketers and
distributors of goods in the consumers’ locale also must cushion the effect of
exchange rate changes on prices by allowing their profit margins to vary with
exchange rates.

To be clear, consideration of the implications of local-currency pricing do not
constitute an argument for fixed exchange rates or for a single currency in
Europe. It merely weakens the case for flexible exchange rates.
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In Section 1, I present some new evidence on the failure of the law of one price
in Europe. The evidence indicates there is local-currency pricing for consumer
goods, and that consumer goods prices do not respond to exchange rate
changes. Then, in Section 2, I formally review the argument for flexible exchange
rates in the traditional Mundell-Fleming model, and demonstrate how that
argument is refuted when there is little exchange-rate pass-through. The con-
cluding section summarizes some of the shortcomings of this analysis and points
to directions for future research.

1. Empirical evidence

How do consumer prices in Europe respond to exchange rate changes?
Consider the log of the price of a good, call it good i, p;; in one country relative
to the log of the price of the same good in another country, 7;,. Under the law of
one price assumption, changes in p;, — m;; should exactly match changes in the
log of the exchange rate, ¢,. Here, we examine that proposition taking two
different approaches. If exchange rate changes worked their way into prices
relatively rapidly, then annual changes in p;, — 7;, should be highly correlated
with annual changes in e;; or, equivalently, annual changes in e, should be nearly
uncorrelated with annual changes in e, + ©; — p;;. Alternatively, if there are
short-term deviations from the law of one price that are eliminated over time,
then p;, — m;; should adjust when there are deviations from the law of one price.

We present evidence on both of these concepts of the law of one price using
price index data for 22 categories of goods for nine European countries:
Belgium, Denmark, Germany, Spain, France, Italy, the Netherlands, Portugal
and the United Kingdom. The data are monthly. The length of the series varies.
The longest runs from January 1977 to December 1995, and the shortest runs
from April 1982 to July 1995. Many of the series are monthly from January 1981
to July 1995. The data were obtained from Eurostat’s consumer price data
base.’

The categories of consumer goods involve different levels of aggregation.
Some of the series are highly aggregated: food, clothing and footwear, household

! There were quite a few data entry errors in the data set obtained from Eurostat. In cases where
there were more than a few errors in one series, the series was dropped. Hence, there is not data for
all nine countries for all of the goods. In cases where data entry errors were near the beginning or end
of the series, the series were truncated. In some cases, the data was corrected from other sources. In
some cases the entry error involved a transposition of digits which was corrected. In the remaining
cases, the data points were replaced using interpolation from adjacent data points. The total number
of data points used in the tables that are corrected data is 99 (out of a total of approximately 40,000
data points.) A list of corrections is available on request from the author. The original data is sold by
Eurostat.
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equipment. Other categories are substantially more disaggregated: fruit, books,
hotels. Clearly, none of the data is so disaggregated that it actually compares
prices of identical products across countries.

Another shortcoming of the data, for our purposes, is that the data are indexes
rather than price level data. Hence, we cannot examine directly the degree of
failure of the law of one price. Instead, we can only infer failures by examining
changes in p;, — m;; and e,.

First, consider the behavior of nominal exchange rates and relative prices. If
the law of one price holds, there should be no correlation of the nominal
exchange rate and the relative price, ¢, + m;; — p;- No economist would expect
instantaneous changes in nominal prices in response to market changes. We
interpret the short-run law of one price as saying that annual changes in the
exchange rate are uncorrelated with annual changes in e, + 7;; — p;;. The upper
triangle of the matrices in Table 1 report these correlations. In fact, these
correlations are generally very high. For all but a few goods, the vast majority of
correlation coefficients are over 0.70. Approximately half are over 0.90 for most
goods. So the pattern of correlations is much closer to what one would expect in
the extreme case of no exchange-rate pass-through than to the zero correlation
predicted by the law of one price.

For some simple goods sold in relatively competitive markets (fruit and fuel
and energy being notable examples), the correlations are lower - in the neigh-
borhood of 0.30-0.40 for many country pairs. But for the categories of goods
that include differentiated products sold by monopolistically competitive firms
- for example, domestic appliances, sound and photographic equipment, furni-
ture, books - the correlations are extremely high. One exception to these
generally high correlations is for relative prices between Germany and the
Netherlands. Here, the correlations are much lower than for other country pairs,
suggesting that the German-Dutch market is much more unified than other
markets.

A different approach to the law of one price is that price differentials may crop
up between locations, but they are eliminated over time through price adjust-
ment. This approach can be expressed in the error-correction equation:

k
Alpiy — i) = o — B(pi — Ty — €) + leetfj
j=0

J

k
+ X PiAPpi-j — i), (1)

j=1

where A refers to the monthly change. This equation states that when the
relative price, e, + m;; — p; is above its mean or long-run value, p;, — 7;, adjusts
to eliminate those deviations from the law of one price. The parameter f§ is
a measure of how much of the deviation is eliminated after one month.
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Eq. (1) is estimated for each relative price series — for each good and each
country pair. The lag length k was chosen by an iterative procedure. Initially, the
equation is estimated with eight lags of Ae,_; and A(p;—; — m;—;). If the sixteen
estimated lag parameters (4; and y;, j = 1,2, ..., 8) are not jointly significant, the
eighth lag is dropped and the equation is reestimated with seven lags. This
procedure is repeated until the k lags are jointly significant.?

The values of the estimated parameter f§ are reported in the bottom triangle of
the matrices in Table 1. If adjustment to the law of one price were rapid, the
estimated f coefficient would be close to unity. For a few goods - again, fruit and
fuel and energy stand out — the estimated values of f§ are near to unity. In fact,
many of the estimated coefficients in the fruit regression exceed one. But for
most goods, the f coefficients are much smaller, frequently between 0.10 and
0.25. Again, exceptions to this general rule are the coefficients for the
Germany-Netherlands regressions, which tend to be much closer to unity.

The table reports tests of the null hypothesis that § = 0. Under this null, there
is no adjustment in prices toward the long-run law of one price. The relative
price in this case has a unit root. The test of f =0 is a test of cointegration
between p;, — m; and e,. Zivot (1995) develops this single-equation cointegration
test (when the cointegration vector is known to be (1, — 1).) Critical values are
derived in Hansen (1995).

The null that p;, — n; and e, are not cointegrated should not be taken
literally. Failure to reject the null should be interpreted as meaning that the test
does not have sufficient power to reject the null in our samples. Still, Zivot (1995)
shows his test has quite good power in general. So the surprising result is that
convergence to the law of one price is so slow that we cannot reject the null of no
cointegration for most relative prices even with 15-18 years of monthly data.
For most relative price series, we fail to reject the null for a majority of country
pairs. The exceptions to this are bread and cereal products, dairy products, fruit,
fuel and energy, rent and public transportation.?

So for most categories of goods, there is not even evidence that deviations
from the law of one price tend to be eliminated. The evidence from both types of
tests for the law of one price demonstrate that, especially for categories of
differentiated consumer products, price differentials do not respond much to
exchange rate changes.

2. The model

We will demonstrate how local-currency pricing reduces the desirability of
floating exchange rates in a simple Mundell-Fleming model. The fixed versus

2 This is the procedure advocated by Ng and Perron (1995).
3 Public transportation refers to transport that is shared, such as rail and air travel. It is generally
a traded good.
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floating debate for Europe has largely been carried out (sometimes implicitly) in
the context of the Mundell-Fleming model, so this model is the appropriate
venue to consider the implications of local-currency pricing. However, in this
model, behavior is not based explicitly on optimization. Problems that arise
with assessing the value of a floating exchange rate system in such a model are
discussed in the concluding section. Recent models (for example, Obstfeld and
Rogoft, 1995, 1998; Corsetti and Pesenti, 1998) replicate many of the features of
the Mundell-Fleming model in optimizing frameworks. Betts and Devereux
(1996, 2000) and Devereux and Engel (1998) examine some of the implications of
pricing to market and sticky nominal prices in models of dynamic utility
maximization.

We compare the short-run volatility of output in response to aggregate
demand shocks in two models: the standard Mundell-Fleming model and the
Mundell-Fleming model local-currency pricing. Feldstein and Friedman cast
their argument in terms of short-run volatility; in the long run, nominal prices
adjust so the choice of nominal exchange rate regime is immaterial.

The standard Mundell-Fleming model (under the law of one price) assumes
that demand for domestic output, y, comes from consumption less imports
(¢ — m), exports (x), investment and an exogenous shift factor (g):

y=cy) —gm(y,q) + () + x(v*,q) + g ()

with 0 < ¢’ < 1. The real exchange rate is defined as the relative price of foreign
goods, so import demand falls as ¢ rises (and import demand increases with
income): m, <0; 0 <m, <’ < 1.

Investment demand depends inversely on the interest rate it f* < 0.* Foreign
demand for exports from the home country depends directly on foreign income
and the real exchange rate: x, > 0;x, > 0.

The IS curve in the foreign country is analogous:

I :
yE=ct(y*) — (—JX(y*, q) + m(y,q) +[*(*) + g*. 3)
In financial markets, there is perfect capital mobility so uncovered interest
parity holds:
i =i* 4 Ae‘le, (4)

where e is the nominal exchange rate, so that Ae®/e is the expected percentage
change in the exchange rate.

“Investment depends on the nominal interest rate for simplicity. In the examples we will look at,
in which there are changes in relative demand, nominal prices turn out not to change in equilibrium.
So, there is no difference between the real and nominal interest rates.
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In each country, real money demand falls as the interest rate rises, and rises
with increases in income. So, in the home country

hipy =¢G,y), /; <0 and 7/, >0, (5)

where h is the home money supply, and p;, is the home currency price of home
goods. In the foreign country is an analogous money demand equation:

hejn, = £50%, %), (F <0 and /% >0, 6)

where 7, is the foreign-currency price of foreign-produced goods.
The real exchange rate is defined as

q = emny/ph- (7)

There are two periods in the model. The second period represents the long run
in which nominal prices are completely flexible and output is produced at the
full-employment levels, which are exogenously given as y and y*. We will not
consider changes in the money supply, so there is no permanent inflation or
depreciation. There is no expected change in the exchange rate in the long run,
soi = i* Egs. (2) and (3) determine the long-run real exchange rate level and the
long-run interest rate. Note, then, that money is neutral in the long run. From
Eq. (5), ps is proportional to h, and from Eq. (6), 7, is proportional to h*. We will
consider effects of shocks that affect the composition of aggregate demand
between the home and foreign country, but not the level of aggregate demand.
That is, we will assume

dg + ¢qdg* =0, ()

where dx(x = g, g*) refers to the differential of x.

First, we derive the change in the long-run exchange rate. In the long run
there is no expected change in the exchange rate, so from Eq. (4), we have i = i*.°
(An overbar represents long-run values.) In the long run, output in both
countries is at its full-employment levels. So, in taking the total differentials of
Egs. (2) and (3), dy = 0, dy* = 0, and di = di*. Initially g = 1.

0= —m-dg —m,dq +f; di + x,dg + dg, 9)
0=x-dg — x,dg + m,dq + f*%di + dg*. (10)

Assume that trade is balanced initially, so that x = m. Using dg + dg* = 0, we
have, adding Eq. (10) to Eq. (9):

0=(fi +/9)di,

> We assume money supplies are constant. Our interest is in real demand shocks, rather than
monetary shocks.
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which implies di = 0 in the long run. Then, using (9) we have that the long-run
change in the real exchange rate for the switch in demand from the foreign good
toward the domestic good is given by

dg _ —1

FPRRETTR .

where Q = ¢, + ¢, — 1, and &, = x,/x is the elasticity of demand for exports,
and ¢, = — m,/mis the elasticity of import demand. We assume € > 0 which is
the Marshall-Lerner condition.

Since y and i do not change in the long run, and the money supply, h, of the
domestic country is constant, then from Eq. (5), p, does not change in the long
run when there is a change in aggregate demand. Likewise, from Eq. (6), 7, does
not change. So the real exchange rate adjustment is achieved completely
through an adjustment of the nominal exchange rate. The change in the
long-run nominal exchange rate is given by

de  —1

= . 12
dg xQ <0 12

Now consider the short run in the standard Mundell-Fleming model. Nom-
inal prices do not adjust immediately in response to changes in aggregate
demand. But the key assumption in this type of model is that prices are fixed in
the seller’s currencies. That is, p, and n, are fixed. The law of one price holds for
each good, so that the foreign currency price of domestic goods is p,/e and the
domestic currency price of foreign goods is en,. With p and =, fixed, the real
exchange rate ¢ moves one-for-one with changes in the nominal exchange rate, e.

We assume that expectations are rational, so that investors expect the ex-
change rate to equal its long-run value next period:

Ae® e—e

= . (13)
e e

Under this set of assumptions, we arrive at a standard result in the
Mundell-Fleming model: the short-run change in the exchange rate is exactly
the same as the long run (as given in Eq. (12)). When there are real demand
shocks (subject to restriction (8)), there is no need for nominal prices to adjust.
Nominal exchange rates by themselves achieve all of the needed price adjust-
ment, and even in the short run we reach full equilibrium. So,

dy _dy*
dg dg

Next, consider the alternative view of short-run pricing behavior by firms. We
take the opposite extreme from the Mundell model (which assumes 100%
exchange rate pass through) and assume no exchange rate pass through. Prices
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are sticky in the buyer’s currencies. So, import demand is a function of income, z,
and the relative price of foreign goods:

m = m(z,py/py), (14)

where p, is the domestic currency price of the foreign good paid by home
residents, and p,, is the domestic currency price of the home good paid by home
residents. (Note that income, z, is not necessarily equal to the value of output, y.
That will be discussed in more detail momentarily.) Since in the short run p, and
pi, are fixed, changes in the nominal exchange rate have no direct influence on
import demand.® The real value of imports, expressed in terms of units of the
home good, is given by p,m/p,, which also is not directly influenced by the
nominal exchange rate.

Similarly, demand for exports from the home country are influenced by
foreign income and the prices faced by foreigners:

X = x(z%, 7 /my), (15)

where z* is foreign income, 7, is the foreign currency price of the foreign good
paid by foreigners, and 7, is the foreign currency price of the home good paid by
foreigners. Since 7, and 7, are fixed, there is no direct influence of changes in the
exchange rate on foreigner’s demand for exports.

The quantity of goods produced domestically is given by y. If the law of one
price held, it would be simple to evaluate sales of goods in real terms. As in the
Mundell model, the real value of sales is simply the quantity of goods sold. But,
in our model, output sold to foreigners is sold at a different price than identical
output sold to domestic residents. The domestic currency value of exports is
equal to em, x, so the real value of exports, valued at domestic prices is (em;,/py)x.
But, for all of the reasons discussed in the introductory section, only a fraction
k of foreign exchange earnings are considered to be part of income in the short
run. Accordingly, real home income evaluated at domestic prices is

z=y— k<1 — e”">x, (16)
Dn
where 0 < k < 1. Foreign income is defined analogously:
=y k*(l - p—f>m. (17)
eny

The equilibrium condition in the domestic goods market is now given by

y=c(z) — pf'm<z,pf> + f(0) + x<z*,nf> +9g. (18)
P Pn T

h

% Though changes in the exchange rate directly influence income, z, as discussed below.
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Similarly, the equation for the foreign IS curve is given by

y*=ﬁ@ﬁ—ﬂaGﬂﬂ>+fwﬂ+n<;&>+g# (19)
Ty Th Dn
The appendix derives the expression for the change in the exchange rate in
this model in the case in which demand functions are symmetric. We find
de — (2 —Qx)
—=———<0, 20
0g xQ(2 — kx) 20
where X = (/{(1 —c, + m. + x;) + fi/.)/2/. <0 and Q is defined above. Note
that as long as Q > k there is short-run overshooting of the exchange rate:

de_&_ -k _,
dg 09 QZ —kx)

Short-run overshooting of the exchange rate is consistent with the extreme
volatility of modern floating exchange rate regimes. The exchange rate change
has very little effect on the goods market in the short run. Hence, in order to
achieve financial market equilibrium, large swings in the exchange rate are
required.

In contrast to the Mundell model, both income and output are affected by
demand shocks:

oz L(Q—K)

0z _ 21
g 20,05 —kx) @D

and

@zﬁ—kx%>%>o. (22)
dg 0y og ~ 0g
In this model, Mundell’s argument in favor of floating exchange rates is very
much mitigated. The insulating properties of flexible exchange rates are much
smaller when there is a substantial amount of local-currency pricing. In the
Mundell model, exchange rate changes effectively completely offset the relative
demand shock, so that there are no output effects. But, when there is local-
currency pricing, and very little exchange-rate pass-through, floating exchange
rates have only a small stabilizing effect. In this case, changes in the exchange
rate have little effect on goods markets in the short run, so they are not a channel
through which adjustment to shocks to the real sector can occur.

3. Conclusions

The Friedman-Feldstein case for flexible exchange rates must be reexamined
in light of the evidence for local-currency pricing. The stabilizing role of flexible
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exchange rates may not be so strong when producers set prices in the consumer’s
currency.

In practice, exchange-rate pass-through is not the same for all goods, nor for
producers in all countries. Even the limited evidence we have presented suggests
there is more pass-through for simple, homogeneous goods than for complex
goods produced by monopolists or monopolistic competitors. Evidence from
Goldberg and Knetter (1997) seems to indicate there is more pass-through
directly to export prices than there is to prices of finished goods sold to
consumers. A complete analysis requires consideration of the causes of these
varying pricing practices.

The Mundell-Fleming model assigns labor markets a secondary role. But
many authors have noted that labor market behavior is key to the understand-
ing of adjustment in European economies. It has been observed that Europe is
characterized by a high degree of real-wage rigidity, which leads to very slow
adjustment of Europe’s labor markets. Obstfeld (1997), for one, investigates the
implications of this real-wage rigidity for the choice of exchange-rate regime.

Our concern with the viability of floating exchange rates has been mainly with
the stability of output. A more comprehensive analysis would compare overall
economic welfare with varying degrees of pricing in local versus producer’s
currencies under fixed and floating exchange rates. Devereux and Engel (1998)
have recently compared fixed and floating exchange rate regimes in intertem-
poral optimizing models with uncertainty. Their concern is how welfare com-
parisons between the two exchange-rate regimes are affected by price-setting
behavior. They find that local-currency pricing strengthens the case for flexible
exchange rates. However, their concern is solely with transmission of monetary
shocks. They do not consider the goods-market shocks that Feldstein puts at the
center of his analysis. Indeed, it would seem that monetary transmission is not
so relevant an issue for the EMU, where it is generally presumed that overall
monetary stability will be enhanced under the European central bank.

Devereux and Engel (1998) assume a complete market of state-contingent
nominal bonds. When markets are complete in this way, the marginal utility of
consumption relative to prices across countries are equalized:

w(e) _u'(c*) 23)
p sp*

Here, u represents the instantaneous utility function, ¢ (¢*) is per capital con-
sumption in the home (foreign) country, and p (p*) is the price index for
consumption in the home (foreign) country. When the law of one price holds,
and under the assumption of identical preferences made by Devereux and Engel,
purchasing power parity holds as well. In that case p = sp*, and so Eq. (23)
indicates that there is complete consumption insurance: ¢ = ¢*. On the other
hand, when prices are set in consumers’ currencies, the law of one price and
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purchasing power parity fail. In that case, consumption is not equalized across
countries. This leads us to similar conclusions as we found in our ad hoc IS-LM
model. We can conclude that under floating rates and the law of one price,
consumption is stabilized across countries. In response to shocks, there is no
idiosyncratic fluctuations in consumption across countries, only fluctuations in
world consumption. This is exactly what we found in the IS-LM model, where
we examined offsetting demand shocks at home and abroad so there were no
fluctuations in world output. We found that local fluctuations in output (and
hence consumption) are completely eliminated when PPP holds. On the other
hand, if there is pricing in producers’ currencies and the law of one price holds,
Eq. (23) shows that there will be idiosyncratic differences in home and foreign
consumption, which corresponds to the results we found in the IS-LM model
with local-currency pricing.

There are some important differences in IS-LM models and the models based
on intertemporal optimization of Obstfeld and Rogoff (1995,1998) and
Devereux and Engel (1998). The IS-LM models are not genuinely forward-
looking and ignore budget constraints facing consumers, firms and govern-
ments. Both sets of models, however, retain the central feature explored here:
with local-currency pricing, nominal exchange rate changes do not affect relative
prices faced by consumers.
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Appendix

We modify the money demand equations so they are function of income:
h/ph = /(ls Z)a (Al)
h*mp = £%(i%, %) (A.2)

In this model, p;, py, n; and 7, are all fixed in the short run. For simplicity, we
set those prices equal to one.

We totally differentiate Eqgs. (4), (16)-(19), (A.1) and (A.2) evaluating the
derivativesate=e=p, =p, =m, =1, = 1, and x = m:

di = di* 4 de — de, (A.3)
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dz =dy + xkde,

dz* = dy* — xk* de,

dy=c,dz —m_,dz + f; di + x, dz* + dg,
dy* =c¥fdz — x,dz* + f¥di + m, dz + dg*,
0=¢;di+/.dy + /.xkde,

0 =/Fdi* + /Fdy* — (Fk*x de.

For simplicity, consider the symmetrical case in which ¢, = c¥, f; =f%,
(i =¥, ¢, =¥ and k = k*. Then, add Egs. (A.4) and (A.5) together to get

dz 4+ dz* =dy + dy*.

Then, recalling we are examining the case in which dg + dg* = 0, add to-
gether Egs. (A.6) and (A.7) to get

(1 —c)dy + dy*) = fi(di + di*). (A.10)
Add Eqgs. (A.8) and (A.9) to get
0 =/y(di +di*) + Z,(dy + dy*). (A.11)

Egs. (A.10) and (A.11) imply dy + dy* = 0, and di + di* = 0, which in turn
imply dz + dz* = 0. So the effects on the two countries are symmetric - the
change in output and interest rates in the home country are exactly the opposite
of the change in the foreign country. We can then reduce the system to one of
three equations that will solve for dz,de and di:

dz — kxde = (c. —m, — x.)dz + £, di + dg. (A.12)
2di = de — de. (A.13)
0=¢di+¢.dz (A.14)

From these equations we find
de  —(2—Qx) -
dg  xQZ —kx)

where X =[/;(1 — ¢, + m, + x.) + fi£.]/2/. <0 and Q is defined above. Note
that as long as Q > k there is short-run overshooting of the exchange rate:

e Oe Q—k
———=————<.
0g dg Q22 — kx)

In this case, income and output will increase:
oz t@—k
og  2/,Q(X — kx)
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and

dy 0z de 0z
2= —kx— >— >0.
dg dg x09>69>
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