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Should Mexico replace pesos with U.S. dollars? Abandoning an independent currency is an
extreme form of currency reform. If Mexico adopts dollars, it very effectively rigidly and credibly
fixesits exchange rate to the dollar. What are the gains from permanently fixing the exchange rate?

The traditional approach to fixed versus floating exchange rate questions examines the short
run stabilizing properties of each regime. Friedman’s (1953) famous argument for floating exchange
rates stipulates that in the long run the exchange rate system does not have significant real
consequences. Hisreasoning isthat the exchange rate system is ultimately a choice of monetary
regimes. Inthe end, monetary policy does not matter for real quantities, he argues, but in the short run
it does. He comments:

If internal prices were as inflexible as exchange rates, it would make little

economic difference whether adjustments were brought about by changes in exchange

rates or by equivalent changesin internal prices. But this condition is clearly not

fulfilled. The exchange rate is potentialy flexible in the absence of administrative action

to freezeit. At least in the modern world, internal prices are highly inflexible.

Friedman, of course, makes the case for flexible exchange rates as a vehicle for achieving rapid
changesin international relative prices.

Buiter (1999) also contends that the choice of exchange-rate regime is also pertinent only to
short-run stabilization questions:

The theory of optimal currency areasis one of the low points of post-World War

I monetary economics. Its key failure is a chronic confusion between transitory nominal

rigidities and permanent real rigidities. The result is agreatly overblown account of the

power of monetary policy to affect real economic performance, for good or for bad.
While Buiter is overstating the irrelevance of monetary regimes for longer-run economic performance
(see, for example, the many important contributions of this conference), examination of the short-run

effects of monetary regimes s certainly more squarely in the tradition of modern macroeconomic

thinking.



This paper builds atwo-country (the U.S. and Mexico) economic model in which agents are
forward looking and optimize in an environment of uncertainty, but in which there are short-run
nominal pricerigidities. The models are extensions of the New Open-Economy M acroeconomic
models of Obstfeld and Rogoff (1998, 2000) and Devereux and Engel (1998), but specialized to
capture some of the key ingredients of the Mexican economy. Households maximize expected utility
over long horizons, and get utility from consumption, leisure and real balances. There arealarge
number of monopolistic firmsin each country. Each firm must set nominal prices for its goods one
period in advance. Following Obstfeld and Rogoff (1998), firms set prices optimally to maximize the
value of the firm.

One notable shortcoming of the old fixed but adjustable currency peg in Mexico was the risk of
occasional large devaluations. That risk may also exist under the current regime of controlled floating
exchangerates. The problem isthat there are not enough hedging instruments to allow agents to
insure fully against these abrupt changes in exchange rates. Their occurrence is infrequent, their
timing unpredictable, and the size of the devaluations has been large.

In aworld of perfectly flexible prices, anominal devaluation would not necessarily imply any
real changesin wealth. But in the short run with sticky nominal prices, nominal devaluations are
inevitably real devaluations. Holders of peso-denominated assets suffer uninsured losses. (Or, as
Calvo (1999) emphasizes, peso devaluations have significant impact on Mexicans with dollar
ligbilities.)

Therisk implied by nomina exchange rate fluctuationsin aworld of less-than-complete asset
markets may be much more significant than other types of real risk. Recent studies have found that
the gains from international asset trade to hedge against real shocks may be small. For example, Cole
and Obstfeld (1991) argue that the terms of trade changes that occur in response to productivity shocks

may effectively serve asinsurance. A country that experiences a national increase in productivity also



will suffer aworsening of itsterms of trade. Cole and Obstfeld calibrate an artificial economy and
conclude that the terms of trade effect might approximately cancel the initial improvement from the
productivity gain.

Cole and Obstfeld use this argument to explain why there is apparently so little international
diversification in practice. But it seems likely that individuals would want to diversify the risk of large
devauations. Inthat case, the problem isthe difficulty of constructing enough instruments to hedge
against these occasional large changes in exchange rates. It would seem that permanently fixing the
nominal exchange rate would eliminate this kind of risk and the problem of incompl eteness of
financial markets could be sidestepped.

The new open-economy macroeconomics literature has not addressed these issues. 1n some
models (Corsetti and Pesenti (1997), Obstfeld and Rogoff (1998)), the law of one price holds for all
goods. Devaluations do not impose any purchasing power risk. Indeed, in the set-up of Obstfeld and
Rogoff (1998), because exchange-rate changes immediately cause changes in prices consumers pay,
terms of trade fluctuations insure against all real shocks. Just asin the flexible-price model of Cole
and Obstfeld (1991), there is no need for formal insurance markets since terms of trade changes
effectively completely insure. In practice, however, the law of one price failsin the short run.
Nominal exchange rate fluctuations are associated with real exchange rate changes for consumers.
However, the model of Devereux and Engel (1998) assumes compl ete (nominally-denominated)
contingent claims. It cannot address the concerns of missing financial markets.

This paper is afirst step toward addressing the traditional concerns of macroeconomic stability
in fixed versus floating exchange rate regimes, but in amodel with limited capital mobility. The
model takes into account how fixed exchange rate regimes eliminate the need for insurance against
nominal exchange rate shocks that lead to deviations from the law of one price. Indeed, the simple

model of this paper constructs an example where, even when there is no trade in assets, markets are



essentially complete under fixed exchange rates. That is, under fixed exchange rates there is no need
to trade assets internationally to hedge risk. From the reasoning above it might seem obvious that
fixed exchange rates could eliminate risk, but the argument is dlightly subtler. It istrue that the real
risk associated with nominal exchange rate changesin a sticky-price world is eliminated with fixed
exchangerates. But there are also real productivity shocks and real demand shocks. In aworld with
sticky prices and fixed exchange rates, the insurance effect of terms of trade changesis absent. But it
will be shown that even the risk from those shocks is fully shared under a fixed exchange rate regime.

While fixed exchange rates work to complete financial markets, they are not necessarily
optimal. The approach taken here denies the efficacy of short-run adjustments of the nominal
exchange rate as ameans of changing international relative prices. That is, thereisno role for the
Friedman effect. AsEngel (2000) has argued, in practice nominal prices are sticky in consumers
currencies. Fluctuations of exchange rates do not in the short run change the relative prices that
consumers face. Thus, one of the major channels of adjustment that Friedman emphasi zes does not
work in practice. Section 1 presents some evidence that Mexican peso consumer prices do not
respond much in the short run to changes in the peso/dollar exchange rate.

But there is an important “insurance’ role for flexible exchange rates. While fixed exchange
rates eliminate idiosyncratic risk in the simple model of this paper, they might increase aggregate risk.
The problem is that fixed exchange rates lead to perfect correlation of monetary shocks between the
countries whose exchange rates aretied. Given that there are important short-run real effects of
monetary shocks, there might be an increase in world risk from monetary shocks when exchange rates
are permanently fixed. Floating rates might, in essence, alow for lower variance in the world money
supply. (Suppose that U.S. and Mexican money shocks have equal variance but are uncorrelated. The
variance of the world money supply is the twice the variance of one of the shocks. If the shocks are

perfectly correlated the variance of the sum isfour times the variance of one of the shocks.)



The advantage of floating exchange rates is that they might reduce aggregate risk. But they
may not. Mexican monetary shocks probably have a much higher variance than U.S. money shocks
under the fixed but adjustable peg, or under controlled floating. Even if fixed exchange rates lead to
perfectly correlated monetary shocksin Mexico and the U.S., they might reduce aggregate risk if there
is a sufficient reduction of Mexican monetary variance.

Dollarization might, therefore, eliminate most sources of idiosyncratic uninsured risk, and
conceivably could reduce aggregate risk. The basic model is outlined in Section 2, and the
implications of the model are teased out in section 3.

Section 4 notes that there is an important source of risk for Mexico that is unlikely to be
eliminated by fixed exchange rates. The occasional large swingsin the price of Mexico’s oil exports
are as difficult to insure against as large nominal devaluations. But fixing exchange rates cannot
provide insurance against thisrisk. Indeed floating exchange rates, or an optimally managed float,
might provide important protection from this type of risk.

Throughout this study two costs of dollarization areignored. Oneisthe cost of converting to
dollarsfrom pesos. That isaone-time cost that is very difficult to quantify. The fact that conversionis
costly, of course, directly means dollarization is less desirable. Animportant assumption implicitin
our modelsisthat agents believe under dollarization that there is no chance for nominal devaluation.

A high cost of converting to dollars probably aso implies a high cost of reverting back to a peso
regime. So the credibility of the system is enhanced by high conversion costs. The second cost is the
loss of seignorage. The model assumes that Mexican authorities will share in any seignorage from

money creation. This assumption is made for analytical convenience.



1. Empirical Evidence of Local-Currency Pricing

This section follows Engel (1999) in producing measures of the importance of deviations of the
law of one pricein overall variation of the real exchange rate between Mexico and the United States.
The evidenceis not direct evidence on nominal price stickiness, but is suggestive of the role of local-
currency pricing. Taken in conjunction with Rogers (1999), the evidence is strongly consistent with
the hypothesis that prices are set in the short-run in consumers' currencies and real exchange rate
variation is due to fluctuating nominal exchange rates on top of sticky nominal prices.

Write the log of consumer prices in Mexico as a weighted average of traded goods and

nontraded goods prices:

p = (- b)p +bp, (1.1)

where p, equalsthe log of the consumer price level, ptT isthe log of traded goods prices, ptN isthe

log of nontraded goods prices, and b, isthe weight on nontraded goods.

Similarly inthe U.S.:

p=(1-b)p" +b p (12)

where starred (*) variables represent U.S. values.

Define the rea exchange rate as the relative price of Mexican goods:

% ° P-S- P (13)



From equations (1.1)-(1.3), the real exchange rate can be written as:

O =% + Vi, (1.4)

where
X°s+p - P (1.5)
Y= (p - p)- (P - p)- (16)

In the model of this paper, all goods are traded. Changes in the real exchange rate come only
from movementsin x, —i.e., from deviations from the law of one price. The model focuses on the
short-run properties of fixed versus floating exchange rate regimes. (The values of real variablesin the
long run are unaffected by the choice of exchange-rate regime.) In this section, the question is
answered: Are short-run Mexican/U.S. real exchange rate variations primarily coming from deviations
from the law of one price?

The alternative possibility isthat y, accounts for much of the short-run variation in real
exchangerates. That isthe channel implicit in almost all theoretical models of real exchange rate
behavior for Latin America, but that channel is missing from the model of this paper. Isit reasonable

to exclude short-run changesin y, in describing short-run real exchange rate behavior?

The statistic j ; measures the fraction of the variance of j-month real exchange rate changes

that is attributable to the variance of X, :



_Var (X - %)

= , 1.7
Var(qt+j - qt) ( )

Iy
There are other possible ways to decompose the variance of the real exchange rate into a part

attributable to x, and a part attributable to y, , depending on how the covariance of the two
componentsis treated. This measure tends to understate the importance of the x, aslong as the
covariance term is positive (which it is at most short horizons), but any aternative treatment of the
covariance has very little effect on the measured relative importance of the x, component.

Engel (1999) decomposes the mean-squared error of real exchange rate movements rather than
the variance. (The difference isthat the mean-squared error includes the squared mean change.) In
practice, that also makes practically no difference in the calculated share of movement assigned to X, .
Only the variance decomposition is reported here, for convenience.

If thelaw of one price holds, j ; should be zero at all horizons. Although one would not expect
the X, to be zero literally in all horizonsin the data, one expectsj ; to be small if the relative price of

nontraded goods is the chief mover of the real exchange rate.

Mexican official statistics report a (seasonally unadjusted) series for consumer prices of traded
goods. The data was obtained from Datastream, and is monthly from September 1991 — August 1999.
For the U.S., the consumer price of “commaodities’ is used as the price of traded goods. (Consumer
pricesin the U.S. are split into commodities and services.) The exchange rate is the monthly average
market rate. Measures of the overall consumer price indexes are taken from the same sources.

Figurelplotsj ; for j=12,..24. Given that there are only eight years of monthly data, one

must treat the estimated longer variances with some skepticism.



The striking thing about Figure 1 isthat at al horizons, j ; isquitelarge. At the 1-month

horizon it is greater than 0.99. Even at the six-month horizon, it exceeds 0.96. The smallest value
reported isjust slightly below 0.89. Thevaluesof | ; do decrease as the horizon increases, as one
might expect if the importance of deviations from the law of one price diminish over time. But clearly
at the horizons relevant for the analysis of this paper, it is deviations from the law of one price that
dominate real consumer exchange rates.

An dternative interpretation of these statisticsis that the measured price of “traded” consumer
goods is actually the price of a basket of goods and services. At the consumer level, prices reflect the
marketing and transportation services that bring the good to the consumer. So, the variationin X, it
might be argued, redlly reflects variation in the price of these nontraded services relative to the price of
the traded commaodity.

That is, x, can be further decomposed into two components in exactly the same way that g,

was.

x, =d, +u,. (1.8)

Here, d, represents the (unobserved) true deviation from the law of one price for the traded
commodity, and u, isthe relative price of nontraded marketing services to traded commodity pricein

Mexico relative to the U.S.
Some evidence suggests that this explanation is not the right one. We would like to be able to

calculate



:Var(dtﬂ- - dt)
Var(qt+j - qt)

e~

]

Assume the true deviations from the law of one price, d, , are uncorrelated with u, and y,. Then,

o (COV(Xt+j = Xp Yuj - Yt))z

=r VNar(u, - u,).
var (Y. - Vi) SRR

a;

q; measuresthe “explained” variancein aregression of X, ; - X on Yy, - y;. r; isthecorrelation
coefficient between u,; - U, and vy, - Y. (Themeasure of the y, component is derived from x,
and g Y =0 - X )

This statistic can be used in two ways to get a sense of how plausible the marketing story is.

First, assume r =1, so that the relative price of nontraded marketing services to commoditiesis

perfectly correlated with the general relative price of nontraded goods. Then,

i :\/ar(xt+j - X)- 0
b Var(g,, - a)

This statistic necessarily attributes less of the variance of the real exchange rate to deviations from the

law of one price, comparedto j ; plotted in Figure 1. But, it makesllittle difference. Figure 2 plots
j~j . In constructing Figure 2, at the first four horizons, q; is set equal to zero. That is because at
those horizons, Cov(X.,; - X, Yij - Yi) isnegative. This contradicts the underlying assumption of

this exercise (that d, isuncorrelated with u, and vy, ; and u, and y, are perfectly correlated.)
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The lesson from Figure 2 isthat if the relative price of nontraded marketing services behaves

just like the relative price of other nontraded goods, it cannot be a very large component of x, since
Cov(Xerj = X;» Yeaj - Ye) Isquitesmall at all horizons.

Perhaps afairer test of the marketing hypothesis would be to allow the correlation of u, and vy,

to be less than perfect. That correlation is not easily identified. But, note more generally

e~

]

:\/ar(xt+j - X)-@;/r 12)
Var(qt+j - qt)

Thevaueof r f that makes the share of the variance of true deviations from the law of one price as

small as one half can be backed out of this equation for each horizon j. Those are plotted in Figure 3.
They are all very small. The point issimply that if the explanation for Figure 1 isthat “traded” prices
measured in x, contain alarge nontraded component from marketing and distribution, that component
would have to be pretty much uncorrelated with measured nontraded goods prices. Real exchange rate
theories that rely on variation of nontraded marketing prices would need to rely on entirely different
sources of shocks than hit measured nontraded goods prices.

It appears more plausible to conclude that the simple interpretation of Figure 1 isthe correct
one: that most variation in real exchange rates in the short run comes from variation in traded goods
prices across locations.

Since Mexican and U.S. consumer price indexes do not weight goods equally, might not the

variance of X, be attributable to terms of trade changes? Evidence from subcategories of products

suggest not. Let a,, betheweight of product hin the traded goods price index for Mexico, and a;t be
the weight for the same product in the U.S. priceindex. Then

11



o k i .
Pl =a,pl +a, &P, ith

* *  * o k * xj .
ptT:ahpth+aizla1- P, ith

It follows that

X =V tW,

where X, isdefined asin equation (1.5), and

ho *h h
Vi St+pt - P

[e] * *j * o k i
wio & a(p - pM)-Aapl- p).

If the law of one price holds for all goods, then v{' =0 and

wie & (a - a)pi- ).

When the law of one price holds for all goods, changesin the real exchange rate only occur when the
relative price of individual traded goods change, and those traded goods have different weightsin the
U.S. and Mexican price indexes. For example, if food has a higher weight in the Mexican traded

12



consumer price index compared to the U.S,, then an increase in the price of food relative to other

traded goods will raise the Mexican traded consumer price index relative to that in the U.S.

If the law of one price holds, the statistic "], defined by

h h
an_ Var(Ve - v)

J Var(xtﬂ- - Xt)

should be zero at al horizons. Conversdly, if the law of one price does not hold, jA? should be large

for many goods.

~h

Figure4 plotsj

for j =1,2,..24. The plotsarefor three categories of goods that are
primarily traded: food, household furnishings, and apparel. The data sources and dates are the same as
those described above.

The evidence from Figure 4 supports the presumption that movement in X, in the short run
comes from deviations from the law of one price. At all horizons plotted, for all three categories of
goods, jA? islarge—not at al close to zero.

Of course, it is possible that at some finer level of disaggregation, there are significant changes
in relative traded goods prices within Mexico and the U.S. that are driving movementsin jA? . At some
level thisis tautologically true: goods sold to consumersin Mexico and in U.S. are different goods
because the location the good is sold is part of the characteristic of the good. But the statistics
presented in Figures 1-4 limit the types of models of real exchange rate behavior one might appeal to if
one rejects the interpretation that failures of the law of one price drive the real exchange rate.

Finaly, if the law of one pricefails, isit because of local-currency pricing? The model in this

paper assumes Mexican consumer prices are set in pesos, and American consumer pricesare set in
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dollars, and in the short run those prices are inflexible. Fluctuations in the peso/dollar nominal
exchange rate imply failures of the law of one price and real exchange rate fluctuations.

There are two pieces of evidence that appear to support the local-currency-pricing story. First
isRogers's (1999) study of consumer pricesin Mexico, the U.S. and Canada. In his study, dataon
aggregate consumer prices for cities in those three countriesis examined. He finds that distance
between cities explains much of the variation in relative price levels. That evidence supports the
notion that the law of one price fails because of transportation costs and other real factors that drive a
wedge between pricesin different locations. But, even taking into account distance, relative price
levels vary to a much greater degree for city pairs that lie across national borders than for city pairs
that lie within acountry.® This evidence is consistent with the local-currency pricing effect. Indeed,
the relative sizes of the U.S./Mexico, U.S./Canada, and Canada/Mexico border effects are nearly
identical to the relative sizes of the nominal exchange rate variance for those countries.

Some simple direct evidence comes from examining the correlation of the nominal exchange

ratewith x,. Figure5 plots values of the correlation of x,,; - X, with s, - 5. It showsthat at
horizons j =1,2,...24, the correlation is greater than 0.75. At shorter horizons, the correlation exceeds
0.90. So, an approximately accurate description of the dataisthat p; and p,’ are constant or very
slow moving, while s, varies much more over time.

That does not necessarily imply that nominal prices are sticky, in the sense that they are not
responding to forces of supply and demand. Perhapsit isthecasethat p; and p,’ arerelatively

constant over time because monetary policy does agood job in stabilizing nominal prices. Under this

theory, movement in X, really does represent changesin the real forces that segment Mexican and

! Rogers (1999) thus extends the analysis of Engel and Rogers (1996) to include Mexico, and finds similar results. Note
however that Rogers (1999) uses only aggregate consumer prices, while Engel and Rogers (1996) use somewhat
disaggregated price indexes.
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American markets. But this explanation has a curious implication. Since monetary policy is
stabilizing p; and p; ', the nominal exchange rate must do all of the adjustment in response to these

changes in market segmentation. In short, it is atheory under which nominal exchange rate changes
are entirely determined by transportation costs!
The data is consistent with the local-currency pricing model of this paper. Perhaps other

models can explain the consumer price data as well, but perforce they would be unusual theories.

2. TheMode

The model is atwo-country model where explicit account istaken of country size. The two
countriesin this case are Mexico and the United States. (Mexico’s population isindexed by n.
Normalize total population to unity, so that U.S. populationis 1- n.) Clearly the U.S. isamuch larger
country than Mexico, although Mexico is asignificant trading partner for the U.S. It is helpful to
develop the analysis in atwo-country setting to take into account explicitly how monetary policy
choicesin the U.S. affect the optimality of exchange-rate regimes for Mexico.

The model of this section assumes that all goods produced are final consumer goods. The
goods are produced in monopolistically competitive markets. In each country there are alarge number
of goods produced, each of which is an imperfect substitute for all other goods. Producers must set
prices one period in advance. As evidence from the previous section indicates, a reasonable
assumption is that producers set pricesin consumers currencies. That is, producers in both Mexico
and the U.S. set peso prices for Mexicans and dollar prices for Mexicans. After dollarization occurs,
producers can still set different prices for Mexican and American consumers, although the assumptions

on preferences will imply that optimally they choose the same prices.
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Asiswell known from the menu-cost literature, the monopolistic assumption has severa
advantages for motivating sticky-price models in which output is demand-determined in the short run.
In the first place, the notion that firms can set pricesin itself implies some market power for producers.
A producer in competitive markets must take market prices as given and cannot announce apricein
advance. But monopolistic producers are able to set prices for their products, and may not change
those preset pricesin response to supply or demand shocks if there are menu costs and the size of the
shocksis sufficiently small. Since producers are monopolists, they set prices above marginal costs. If
there is an increase in demand for the product, the producer is willing to increase output to satisfy
demand at preset prices aslong as the increase in demand does not push into aregion where marginal
costs exceed the price. So, the monopolistic setting offers arationale for demand-determined output.
This“New Keynesian” approach also offers arationale for macroeconomic policies that might
stimulate output. Because monopolistic producers choose inefficiently low output levels, policies that
can increase average output might be desirable.

The extreme assumption is made that there is no capital mobility and the current account is
continuously balanced. This assumption both simplifies matters, but also highlights the role of fixed

exchange rates in effectively completing financial markets.

Consumers
Consumersin Mexico are assumed to maximize expected utility over an infinite horizon. They
get utility from consumption, real money balances and leisure (or, rather, they get disutility from

work.) The consumers maximize
gabSt S*, 0<b<1
where
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u =ic§f r >0.
r

S 1_

C isaconsumption index that is a geometric average of home and foreign consumption:

c,chn
n"(1- n)*"’

There are nidentical individualsin Mexico, 0<n<1, and 1- n identical individualsinthe U.S. This
is also the measure of goods produced in each country. C,, and C, are indexes over consumption of

goods produced in Mexico and the U.S., respectively:

=

%yQC(N%E% -1

cuzgynf%équ%H%

Thereisaconstant elasticity of substitution between goods produced within a country, |
which is greater than 1. But, following Corsetti and Pesenti’s (1997) innovation to the Obstfeld and
Rogoff (1995) framework, this utility function does not impose that the elasticity of substitution
between goods produced within a country is the same as consumers’ elasticity of substitution for goods
produced in different countries. Indeed, it is convenient to assume a unit elasticity of substitution

between the home goods and foreign goods indexes.
% are peso real balances. It isassumed that before Mexico is dollarized, only pesos are

useful in transactions. So, only peso balances yield utility. L isthe labor supply of the representative
home agent. (These special assumptions on how money and labor enter the utility function may
be generalized in future versions.)

The price index, P, used to deflate nominal balancesis the exact price index associated with the

consumption part of the utility function. So, P isdefined by
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P=PIR;"
where
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The optimal within-period consumption choices can be summarized by:

-1 o
. _1éP, (i)u . 1 éR,(i)u
Cuyl)==g¥2; C i)=—a2L: C
M() néPM H M CU( 1- gpu 8 U
PuCy =nPC R,C, =(- n)PC
\n . . . \l ) i i
@Pu (NCy (D)dli =Ry Cy QR ()Cy ()di =R, Cy

Agents can neither borrow nor lend. The budget constraint for the typical Mexican is:

PtCt +Mt :VVtLt +pt +Mt-l+Tt'

Agents are endowed with equal ownership in each of their own country’sfirms. p, isthe

representative agent’s share of profits from Mexican firms. T, are monetary transfers from the

(2.1)

government. W, isthe wagerate. Notethat it is assumed the Mexican government makes monetary

transfersto its residents (even under dollarization.)

The money demand equation for Mexican residentsis given by:
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r
ﬂ = cCy (2.2)
t 1- dt
where d, istheinverse of the gross nominal interest rate, given by
d, = EE% Cub @ 23)
Ct Pt+l 1]
The consumption-leisure trade-off is captured by the first-order condition:
bk =h. (2.9
RC/

U.S. consumers have preferences similar to Mexicans'. They have identical preferences over
Mexican and American-produced goods. The functional form in which real balances and labor enter
the utility function are the same, but of course Americans have utility over real dollar balances and get

disutility from their own labor.

Firms

Firms produce output using labor. The production function for atypical Mexican firmis given

by:

Y =t (25)
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where E, represents a stochastic productivity shock at timet. (Note the somewhat nonstandard usage
here. E, isanegative productivity shock, or given the linearity of the production function, a cost
shock.) The cases of purely transitory productivity shocks ( E,_,E, = 0) and purely permanent
productivity shocks ( E;_,E; = E,_;) will be analyzed.

The objective of the Mexican firmsis to set prices to maximize the expected utility of the firm
owners. Mexican firms are owned by Mexican residents. Firms must set prices for period t before any
information on the stochastic variables — Mexican and American money supply and cost shocks —
known. No state-contingent pricing isallowed. As Obstfeld and Rogoff (1998) show, this problem
can be expressed as maximizing the expected discounted value of profits using the consumption
discount factor. Given the stationarity of the model, firm i in Mexico chooses P, (i) (the price
Mexicans pay for Mexican goods) and P,\’}It (i) (the dollar price that Americans pay for Mexican goods)

to maximize:

jabC, il

t1ISﬁ%PMt(l)xMt(l)+StPMt(I)XMt(I) WE( Mt(|)+xl\/|t(|))%'

In thisexpression, X, (i) ° nC,, (i) represents total sales of the Mexican good to Mexicans, and
X KM e @- n)CK,It (i) aretotal salesof the Mexican good to Americans. The cost function for this

firmis W,E, (X v () + X KM @i )) given the production function in equation (2.5). It isassumed that the

firm hiresworkersin a competitive labor market and takes nomina wages as given.

The optimal prices are given by*:

2 In deriving these expressions, it is useful to recall that Pt ispreset and thereforeinthe t - 1 information set.

20



L_ | ELWwECH)
PO =T e (o) (26)

s Et-letCt*Ct-‘r)
P|v|t(|)—| 1 Et-l(S(Ct*Ct-r) ' 27)

Analogous prices set by American firms are given by:

| E.WEC™)

1 Et_l(C:l'r ) (2.8)

mxn=|

1 ELWECCT)
RO=TE [sicc ) (29)

In these expressions, S isthe exchange rate expressed as pesos per dollar. Starred (*) variables

represent U.S. quantities.

If thiswere aworld of certainty, it is easy to see that in each case, the price charged would be a

- : | :
mark-up over costs. Domestic firms under certainty would charge ﬁV\/t E, to domestic consumers

and 1 WE,

1 . The law of one price would hold in the absence of uncertainty. Even though firms

could discriminate between U.S. and Mexican markets, they would charge the same price because

preferences are the same in the two countries.
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But, under uncertainty, prices are not ssmply a markup over expected costs. As Devereux and

Engel (1998) emphasize, firm managers optimally take into account the risk aversion of firm owners.

. . . . . . . bC,"P,
In setting prices, they take into account the covariance of profits with the discount factor Pt—r” :
t~t-1

Thereisarisk premium incorporated in the level of pricesto take into account that covariance.
Ex post, the law of one pricein general will fail. Producersin each country have set pricesin
consumers’ currencies. As monetary and productivity shocks hit the economy, the ex post exchange

rate will vary, leading to ex post deviations from the law of one price.

Equilibrium Relationships
Under the assumption of no capital mobility (with no initial debts), trade must be balanced each

period. Americans spend afraction n of their total spending on Mexican goods. So, the typical
American spends nP"C” dollars on Mexican goods. (Starred (*) variables represent U.S. quantities.)

The peso value of those revenuesis nSP"C”. (The exchangerate, S, is expressed as pesos per dollar.)

Sincethereare 1- n Americans, the total peso value of exportsto Americafrom Mexico is
(1- N)nSP'C". Similarly, atypical Mexican spends (1- n)PC on American imports, so the total peso
value of importsis (1- n)nPC . Balanced trade, then, requires:

RC,=SRC (2.10)

Equilibrium in the market for Mexican goods requires supply equals demand:

(2.11)



In the U.S,, the equilibrium in goods marketsis given by:

* * *

Li = nPt—Ct+(1- n)ﬁ. (2.12)
Et I:)Ut ut

Government

In each country, increases in money supply are transferred directly to residents. So, in Mexico,

A similar condition holds for the U.S.
We will assume that monetary policy in the U.S. is determined independently of any
considerations about its exchange rate with Mexico. We will assume that monetary policy might

respond to current supply shocks, but there is also a pure noise element:

*

m - m:-l :V: +be, +bzet*- (2.13)

Lower case letters represent the natural log of upper-case letter. (E.g., m, =In(M,) and e, =In(E;) .)

In Mexico, under floating exchange rates, monetary policy issimilar:

m - m_; =V, +ae +a.e, . (2.14)

Thei.i.d. shock, v, represents shocks to the money supply coming from disturbances, for

example, in the banking system that the central bank cannot control. The presence of thistype of
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shock is critical to the evaluation of dollarization versus more flexible exchange rate regimes. Inthis
framework, we can alow optimal monetary policy involving optimal choices of the feedback
parameters a, and a,.> But under our assumptions, monetary policy makers in Mexico cannot
eliminate the vf shocks. Only by dollarizing will those money shocks be eliminated.

Under fixed exchange rates, monetary policy must be aimed at keeping the exchange rate
steady. In the next section, after solving for the equilibrium exchange rate, the implications for

Mexican monetary policy are revealed.

3. Equilibrium under Fixed and Floating Exchange Rates

Fixed Exchange Rates
With the exchange rate fixed at one, producers are essentially setting pricesin the same

currency for Americans and Mexicans. Given identical preferences, prices charged to each nation will
bethesame. Thatis, Py, (i) = Py, (i), and P, (i) = R}, (i) . If thelaw of one price holds for all goods,
with identical preferences, purchasing power parity holds: P, = P,. With purchasing power parity,

the trade-balance condition (2.10) reduces to:

C, =C,. (3.1)

Now note that under the assumptions made here, idiosyncratic risk is completely eliminated
with fixed exchange rates! That is, even though no assets are traded, Mexican and American

consumption are perfectly. Why does that occur?

3 This policy function eliminates by assumption time-inconsistent policy actions.
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There are two types of shocksin thismodel. Neither requires asset markets to provide

insurance under fixed exchange rates.
1. Monetary shocks. Inthis model, giventhat P, = P, under fixed exchange rates, and C, =C;

from the trade-balance equation. Then from equation (2.3), nominal interest rates must be the same in
Mexico and the U.S. It follows from the monetary equilibrium equation (2.2), and the corresponding
one for the U.S,, that the money supplies must be equal in Mexico and the U.S. That is, fixing

exchange rates requires Mexico to perfectly correlate its money supply to the U.S. money supply:

M, =M;. (3.2)

(Wetakethe U.S. to be the “leader” — it setsits monetary policy independently of exchange-rate
considerations — and Mexico isthe “follower”.) There are no idiosyncratic monetary shocks, hence no
need for capital markets to provide insurance against idiosyncratic shocks.

2. Productivity shocks. There can be transitory or permanent idiosyncratic productivity shocks
(thisdraft only considerstransitory shocks), but nonetheless the current account is always balanced
and thereisno trade in assets. It is helpful to break down the explanation into long-run and short-run
effects.

If the shock in period t is transitory, and has no effect in period t on relative consumption (as
we will argue it does not), then it has no further effectsin period t +1. A permanent productivity
shock, say in the U.S,, has no effect on relative consumption in period t +1 onward for reasons
discussed in Cole and Obstfeld (1991). Suppose there is a positive productivity shock inthe U.S,,
which tendsto increase U.S. wealth. It also lowersthe relative price of U.S. goods, because it lowers
the cost of producing those goods. This terms of trade worsening for the U.S. partially offsets the

positive wealth effect of the shock for the U.S. It also serves as a positive wealth shock for Mexico.
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When utility is Cobb-Douglas, the net effect is that wealth increases equally in the U.S. and Mexico.
So the terms of trade change effectively provides insurance even in the absence of asset trade.

How do productivity shocks affect the short run? In the short run, output is demand
determined. A positive idiosyncratic productivity shock is accompanied by a decline in hours worked.
Thereis no effect on period t's GDP.

In the case of transitory productivity shocks, lifetime income is therefore unaffected by the
productivity shock. Short-run GDP is unchanged, and there is no effect on productivity after period t.
Since there is no change in income in any period, there is no change in consumption in any period.

If the positive productivity shock is permanent, there is an increase in wealth that is expected to
increase consumption in al periods startingin t +1. (Consumption in both countries increases equally
for the reasons discussed above.) But period t consumption is not affected. The reason isthat the
future increase in consumption, holding money constant, is expected to cause pricesto fall. This
deflation raises the real interest rate in period t. With the given utility function, the increase in the real
interest rate just offsets the wealth effect and the net impact on current consumption is zero.

To examine welfare under fixed exchange rates, first take up the case of temporary productivity
shocks. From equations (2.13) and (3.2), the logs of both American and Mexican money supplies

follow random walks. Assuming normally distributed shocks:

O m (3.3)

where m isrelated to the variance of the monetary shocks. In this case, equation (2.2) simplifiesto
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G = (T) —- (34)

The implication of this equation — that nominal interest rates are constant in equilibrium —isawell-
known consequence of the assumption of real balances entering utility logarithmically.* Expected
inflation and the real interest rate are not constant in this model, but they always move in opposite
directions to render the nominal interest rate constant.

Animplication of equations (2.13) and (3.4) is that

(2 +bisZ+blis?). (3.5)

In this equation, s 2 ° Var,_,(c,), and like notation applies to the other variance terms. Also

Sce* -

D N

l:—s 2 (3.6)

ce e

where s . © Cov_(c,,e) ands - © Covy(C;.€).

Taking into account purchasing power parity, and equation (3.1), and using the leisure-

consumption relationship given by equation (2.4), optimal prices set by Mexican firms (from equations

(2.6) and (2.7)) become:

. 1h _EL[EC
A ()= Fn () =777 R Et-lictl.rtil
t- 1\t

(3.7)
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Similarly, optimal prices set by U.S. firms are given by:

Ih  EfEC)

PUt(i):Pth(i)zl 1 E (Cl-r)'
t-1\"t

(3.8)

Equation (3.7) shows that all Mexican firms set the same price (for Americans and Mexicans),

so By (i) =By - Likewise, R, (i) = R,;,. Equations(3.7) and (3.8), together with the definition of the

priceindex B, givenin equation (2.1) imply

el )= L EaEC) BB )

The Appendix shows how we can use the above relationships to derive

gd+r(l -1)delh C%l eXp(WtFIX)

u eh o
HETa- 1) 2 -1

where

.. ;
106 2 + (b2 +nr +2nby)s 2 + (b2 + (L- n)r - 2(1- m)b,)s 2)4

2 \Y
1] u

V\/t:IX o eXp? -

(3.9)

(3.10)

(3.11)

* For example, see discussions in Obstfeld and Rogoff (1996, 1998) and Devereux and Engel (1998).
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With the symmetry of the model, utility inthe U.S. isaso given by equation (3.10). If the U.S.

monetary decision makers maximize expected U.S. welfare, the optimal choicesof b, and b, are given
by

b=-n b, =-(-n) (312

When Mexico isasmall country, n=0, the optimal U.S. monetary policy isto make the U.S. money
supply perfectly negatively correlated with U.S. output shocks. This minimizes the price of U.S. goods
(see equation (3.8)), thus minimizing the monopoly distortion. Asn becomes larger, the optimal
monetary policy isto offset aweighted average of U.S. and Mexican productivity shocks, so as to keep

aweighted average of prices of U.S. goods and Mexican goods |ow.

Floating Exchange Rates

Under floating exchange rates, equation (2.10) does not imply that consumption in Mexico will
equal consumption in the United States. When shocks to money or productivity cause fluctuations in
the exchange rate, there are deviations from the law of one price for goods sold in Mexico and the U.S.
Thisimplies that purchasing power parity does not hold. Inthe model of Obstfeld and Rogoff (1998),
which has a structure similar to this model, it is assumed the law of one price holds for al goods at al
times. That implies purchasing power parity holds continuously, and then home and foreign
consumption levels are always equal.

Instead, in this model, the exchange rate is given by:

S=—= (3.13)
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Using equation (3.13) and (2.4), equations (2.6) — (2.9) become

h o Ea(EC)

=R o (314)
o e
W._Ih*EHEQ)

Ut(') - |- 1Pt t l(Ct*l-r) (3.16)
R, (i) = IPEHEQ) 3.17
Ut(l) [ -1 tEt l(Ct*l-r)' (3.17)

Since R, (i) = By, and R, (i) = R, for all firms, and using the definition of the price index,

equation (2.1), we can derive from (3.19) and (3.21):

Ealer Ve )= EaEc) EalEe) (319

Similarly,
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Ealer Tl ) = e EaEe ) (319

The Appendix shows the derivation of the following expression for welfare:

r-1

ad+r(l -Déelh o Lex
YHET L) & -1, exp(nit ) (3.20)

where

(r-9°A-nm_.

Wi = (T-D*@A-nm)+r-1 5
' 2r ? Y 2r ? v
L@l +2an)((r - D*A-n)+r -1 (B +2bn)(r - D*A-n) nr(r -0 ,
g. 2r 2 or 2 or 2 g e
€ag +28,(1- N)((r - D*@A-n)+r - (b5 +2b,(1- )(r - D*@A-n) (@-mr(r - DU ,
té 2 ) 2 + 2 Be
é 2r 2r 2r )

The optimal monetary policy function for Mexico isindependent of policy choices by the U.S.
It requires &, =-n and a, =-(1- n). Theintuition for those policy rules is the same as described
above for the U.S. under fixed exchange rates. Under floating rates, the optimal choice of monetary

policy is the same as under fixed rates, and indeed is unaffected by Mexican monetary policy: b, =-n

and b, =-(1- n).

Fixed vs. Floating: Interpretation
It is helpful to begin with anirrelevanceresult: If s 2 =s 2 andif a, =b, and a, =b,, then

fixed and flexible exchange rates yield the same utility for Mexico. (This can be seen by comparing
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equation (3.10) to (3.20).) Furthermore, if &, =b, and a, =b, -- asit would if both countries were

setting monetary policy optimally in response to supply shocks, or if both countries were ignoring

supply shocks in setting monetary policy — then fixed exchange rates are best for Mexico if and only if
si<s?.

The basic point isthat if the money supply process for Mexico is the same under fixed and
floating exchange rates, there is no benefit to one regime compared to the other. Intuitively, welfare
only depends on the variance of the money supply, and its covariance with supply shocks.

To seewhy thisistrue, it ishelpful to note, first, that welfare in this model is negatively related
to E(Cl'r ) assuming the empirically plausible restriction of r >1. That welfare reducesto this
simple form can be seen from equation (A.5), which shows that expected employment is positively

proportional to E(Cl'r ) Since welfare (ignoring the real balances term in the utility function) is given
1 1-r . - H 1-r

by 1—E(C ) hE(L), it follows that the key is understanding E(C )
-r

It is helpful to note that under log-normality,

Y s
)sfg.

o (r
$ 2

E(Cl' r ) =(EC)" " »exp
Utility increases as expected consumption increases, but falls as the variance of consumption increases.
From equation (3.4), given that prices are completely predetermined in the short run and their
distribution is independent of the exchange rate regime in the long run, the variance of Mexican
consumption depends only on the variance of the Mexican money supply. So, aslong as the variance
of the money supply is the same under fixed and floating exchange rates, the variance of consumption

will be the same.
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Monetary policy can also affect the expected level of consumption. From equation (3.4), itis
clear that if monetary policy affects the expected real money supply it can change expected
consumption. Holding the level of the money supply constant across regimes, the question is how are
levels of nominal prices affected by the exchange-rate regime? Intuitively, when expected price levels
are higher, there are larger monopoly distortions which implies lower levels of expected consumption.

An examination of equations (3.14) and (3.17) reveal that prices paid by Mexicans are affected
by the covariance of productivity shocks with Mexican consumption, and by E(Cl' ' ) and E(C*l' ' )
If a, =b, and a, =b,, the covariance of the Mexican consumption with productivity shocksis the

same under fixed and floating exchange rates (since the only source of covariation between supply
shocks and money comes from monetary policy-makers' response to supply shocks.) Since American

prices are affected by the same factors, if there are identical monetary policiesin the U.S. and Mexico,
E(Cl' ' )= E(C”‘r ) So, as long as monetary policesin the U.S. and Mexico are identical, the

numerators and denominators of the expressions for Mexican pricesin (3.14) and (3.17) will be
identical. So, the price levels, and thus the expected consumption levels, are identical under fixed and
floating exchange rates if monetary policies are identical.

There are two factors that are conspicuous by their absence in thisanalysis. First, the
traditional role for flexible exchange rates in allowing relative price adjustments that Friedman (1953)
stressed does not appear. That is because consumer prices are set in consumers’ currencies, and are
not affected in the short run by exchange rate changes. In the long run, when prices adjust, the choice
of exchange-rate regimeisirrelevant.

Second, even though fixed exchange rates eliminate all idiosyncratic risk, they are not
necessarily better. Indeed, the variance of consumption in Mexico depends only on the variance of
Mexican money supply. The point is rather simple -—fixed exchange rates eliminate all idiosyncratic

monetary risk (in this model, where exchange rates are determined only by relative money supplies),
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but they can increase aggregate monetary risk. Fixed exchange ratesimply perfect correlation of
Mexican and U.S. money supplies. Under floating exchange rates the independence of the money
supplies reduces the variance of world money.

As Frankel (1999) notes, aside from the Friedman-style argument for floating rates, the most
common justification is that they allow for independent monetary policy. Although the symmetry of
this model eliminates any conflict in monetary goals for the two countries, it is still possible to analyze
the potential benefits of independent monetary policy in alimited way. Suppose, for example, that
monetary policy in the U.S. isnot optimal. For simplicity, take the casein which b, =b, =0, so U.S.
monetary policy-makers do not respond at al to supply shocks in determining the money supply. Then

Mexico faces a tradeoff in deciding between fixed versus floating exchange rates. With fixed
exchange rates, they inherit some of the stability of the U.S. money supply (if s \f <s 3), but they

would also inherit the U.S.” s non-optimal response to productivity shocks.

If Mexico responds to productivity shocks optimally under floating exchange rates, while the
U.S. makes no response, floating rates are better than fixed rates (comparing (3.14) to (3.17)) if and
only if:

si-sZ<n’sZ+(1-n)’?’. (3.21)

The interpretation of this condition is obvious. The remarkable thing about thisinequality isits
simplicity, and that it does not depend on any of the parameters of the utility function or the production
function.

How does capital mobility affect the fixed versus floating exchange rate decision? One might

expect that floating exchange rates are more likely to be preferred under perfect capital mobility. The



argument would be that, first, welfare under fixed exchange rates does not depend on the degree of
capital mobility. We have seen that (in this model) fixing exchange rates |eads to complete risk-
sharing, even in the absence of asset trade. Then, since one expects freer asset trade to improve
welfare, one might conclude that welfare is higher under floating exchange rates with capital mobility
than without. So, one might conclude that the conditions for preferring floating exchange rates under
capital mobility are weaker than under no capital mobility.

We shall seethat thisisnot true. As Betts and Devereux (2000) demonstrate, if agents can

trade a complete set of nominal contingent claims, then:

-r *or
Ct =t
R

@)

* "

R

mn

This relationship has the interpretation that the marginal value of a peso on consumption in Mexico,

-r *or
CE, equals the marginal value of a peso on consumption inthe U.S,, CS::P* . The contingent
t t

contracts are written in nominal terms, so that Mexicans must still pay Mexican prices for all goods
(and Americans must pay U.S. prices.) That is, the contracts do not allow agentsto avoid the goods-
market segmentation that leads to deviations from the law of one price.

This relationship does not insure perfect correlation of consumption in the U.S. and Mexico.
Intuitively, when prices are relatively cheap in Mexico compared to the U.S., optimal contracts would
have Americans transferring wealth to Mexicans (ceteris paribus.) So, consumption isrelatively
higher in Mexico when prices there are low.

Assuming the monetary supply functions given in equations (2.13) and (2.14), welfare in the

case of perfect capital mobility is given by:
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1-7, y
_ m r - 0 = - *
y _a 12 el n( Dgexp(H)- Wexp(H )H,
Thy &-r I g o

where

H_r-1{2+22 2 +(al+2(1 +(1 2}
and

H' =B 2 (o + 20+ )s 24 (65 + 201 b, +(1- myr)s 2

r

In general, welfare is not higher with perfect capital mobility than with no capital mobility.
Thisisaworld of the second best. Because there are existing distortions in the economy, adding new
markets does not necessarily increase welfare. This economy suffers from three distortions: monopoly
pricing, price-stickiness and segmented markets. It isthe combination of the latter two distortions that
lead to the result that welfare may be lower under perfect capital mobility. If there are no deviations
from the law of one price, in this model agents would have no desire to trade assets. Thisistrueif the
law of one price holds because prices are perfectly flexible, because in that case the model reducesto
the one of Cole and Obstfeld (1991) where no asset trade is needed to achieve complete risk sharing. It
isasotrueif prices are sticky, but set in the producer’s currency. Inthat case, given the identical

preferences, firms set the same price for Mexicans and Americans so the law of one price holds. The
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model then reduces to that of Obstfeld and Rogoff (1998) where again no asset trade is needed to
achieve perfect risk sharing.

The monopoly distortion, per se, is not the reason why perfect capital mobility may lower
welfare. As monopoly power disappears (I ® ¥ ), the difference between welfare under perfect
capital mobility and under no capital mobility does not go to zero.

Suppose, for example, that Mexicans set monetary policy optimally under perfect capital
mobility, and Americans do not respond at all to supply shocks (b, =b, =0) in setting the money
supply. Then welfare under no capital mobility is higher than welfare under perfect capital mobility
precisely when equation (3.21) is satisfied.

Thisimplies that the conditions for floating rates to be preferred to fixed rates are the same

under perfect capital mobility and no capital mobility. That is, if condition (3.21) is satisfied

U(FIX) <U(PKM) <U(NKM)

where PKM refers to “perfect capital mobility” and NKM means “no capital mobility.” 1If (3.21) is

reversed, then

U(NKM) <U(PKM) <U (FIX).
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Government Spending Shocks

In the analysis above, shocks emanated from monetary sources or the real supply side. Much
of the traditional discussion on fixed versus flexible exchange rates is centered on the ability of each
system to insulate a country from monetary shocks and real demand shocks. This section demonstrates
that the analysis undertaken above is not dependent on the absence of real demand shocks.

Assume that the Mexican government imposes lump-sum taxes, and purchases goods produced
in Mexico, while the U.S. government follows an analogous fiscal policy inthe U.S. This description
of fiscal policy is different from the typical fiscal policy in the new open-economy macroeconomics.”
The typical assumption isthat there is no bias in government spending — that government spends on
domestic and foreign goods in the same ratio as consumers. S0, it is usually assumed that the gross
amount of government spending is set exogenously, but that government must pay market prices for
goods (and has an insignificant influence on market prices) and it chooses the composition of goods
purchases to maximize a period utility function identical to consumers'.

Here, government also chooses total spending exogenously and must pay market prices, which
it takes as given. But, government only gets utility from goods produced in its own country. So, the

utility function for the Mexican government is

RN
G, :gn%@GM(i)' %dial g

where G,, (i) isthe quantity purchased of the ith good (per capita). Similarly, the utility function for

the U.S. government is

® See, for example, Obstfeld and Rogoff (1995, 1996). Fiscal policy hereis more like in Corsetti and Pesenti (1997).
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P _ _ N
G, :%(1- n) %éeu (i) %dia i

The exogenous total amount of government spending in each country is arandom variable.
The mean value of government spending is tied to the level of spending by private consumers. This
assumption isintroduced mainly as a matter of mathematical convenience, but issimilar to
assumptions made in growth models to insure that government spending converges to a constant

fraction of economic activity:
m = (G- DCyy
Gy = (Gt* - 1)CL*Jt'

G and G arei.i.d. random variables, with means G and G respectively. (Thisversion only

considerstransitory fiscal shocks.)
Total spending per capitain Mexico on Mexican goodsis G, +C,; = GC,, . To keep things
simple, in this section it is assumed there are no productivity shocks. The typical Mexican firm

chooses Py, (i) and Py, (i) to maximize:

jabC; il

Bl éﬁﬂm(n)xw(mSPMt(n)xMt(n) WE, (X Mt(n)+xw(n))%,

where
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Optimal prices are given by:

1 E.Wwager)
P|v|t(|)—| 1 E::]_(Ctl-rq)

.1 E.Wwccr)
WO seier)

Analogous prices set by American firms are given by:

.o 1 ELWgcr)
R, (i) = | -1 tEt_l(tC:l'r th*)
R (i) = | Eawcc )

-1E.,|S§'CC )
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The first-order conditions for consumers described in section 2 are unaffected by the lump-sum
tax imposed on them.
For simplicity, assume that under floating exchange rates, money suppliesin each country are

simple random walks:

Under that assumption, asin previous sections, consumption in each country can be written simply asa

function of real money supplies:

:1( - p)+i|n N 9
=M POT § c g
. 1 + .. 1 &-mbbo

=2 - p )+l 2
C " (m - py) " ng ¢

Since p, and p, areinthetime t- 1 information set, C (c, ) is perfectly contemporaneously

correlated with m, (mf ). Thisimplies consumption in each country is uncorrelated with the shocks to

government spending.
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The equation for trade balance in this model is still given by (2.10). That is because no
government spending in either country falls on imported goods. The total peso value of exports to
Americafrom Mexicois (1- n)nSP'C” and the total peso value of importsis (1- n)nPC.

The Appendix shows how the pricing equations with fiscal shocks reduce to equations that are
identical to ones without fiscal shocks (noting that eliminated productivity shocks have been

eliminated for simplification.) The derivation of expected utility from consumption is unaltered from

the model without fiscal shocks, so:

1 _
ﬁEt-lCtlr =
re1 L (32
@ 1 delh a b - 10 0
; =2 P (1 - D2A- )+ - Ds 2 (r - D2(A- n)s 2
- ) -1p gor?y G

Welfare from consumption is unaffected by government spending.

Expected leisure is reduced by an increase in government spending. The Appendix shows:
a - 14 .
Eo(L) =g ——4E4(CF")+nGl. (3.23)
lh 4

S0, the only welfare effect of government spending shocksis areduction in leisure (an increasein
work effort).
Thereis no effect of fiscal shocks on the welfare comparison of fixed versus floating exchange

rates. Welfare under fixed exchange rates with government spending is affected in precisely the same

way as under floating exchange rates: expected work effort isincreased by ?I—hl gnG. (When
a
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monetary policy responds optimally to fiscal shocks under floating rates, the condition for
favoring floating rates will be affected. That will bein the next revision.)

Transitory government spending shocks are met by an increase in output in the country where
the government spends. There are two offsetting effects on welfare. The increase in output pushes the
economy toward its efficient level of production. That increases welfare, and accords with the
traditional Keynesian view of the benefits of government spending. But agents are taxed to pay for the
spending (and receive no utility directly from the goods purchased by government.) Agentsincrease
their work effort in response to the taxes. With the preferences assumed here, work effort increases

exactly to offset the loss in wealth from taxes, so consumption levels are unchanged. But, since leisure

declines, there is a negative effect on welfare. The welfare effect, - (jaél—lQnG issmaller the larger
e @

the monopoly distortion, but it is always a net |oss.

The traditional Friedman-style case for floating exchange rates has no merit in this model,
because prices are set in consumers’ currencies. The evidence presented in section 1 supports this
presumption for Mexico. Friedman argues that changesin relative demand will lead to quick changes
in relative prices when the nominal exchange rate changes. But under local-currency pricing, the

prices consumers face are unaffected by exchange rate changes.

4. Conclusions
The very stylized models presented here are not able to produce definitive answers on the
dollarization question. But they do throw some light on some old presumptions in the fixed vs.

flexible exchange rate debate. There are three points worth reemphasizing:
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1) When there islocal-currency pricing, floating exchange rates do not play arole in speeding
adjustment of relative prices in response to aggregate demand or productivity shocks. Pricesthat
consumers face are not affected by exchange rate fluctuations in the short run. In the long run, when

prices can adjust, the choice of exchange-rate regimeisirrelevant.

2) If capital markets are not complete, there can be incomplete insurance against idiosyncratic
monetary shocks. In one sense, fixed exchange rates might eliminate that problem, because they may
eliminate idiosyncratic monetary shocks. (In the example models of this paper, exchange rates are
determined purely by money suppiesin the short run.) But fixed exchange rates do not eliminate risk
in the same way that complete financial markets do. Fixing exchange rates also alters the nature of the
underlying risk. Fixed exchange rates may increase global monetary risk by increasing the correlation

of money supplies internationally.

3) A natural presumption might be that opening capital marketsincreases welfare. So, welfare
with floating exchange rates and perfect capital mobility might be greater than welfare under floating
exchange rates and no capital mobility. Since fixed exchange rates effectively complete markets, one
might have further presumed that the conditions favoring floating exchange rates are stronger under
perfect mobility than under no capital mobility. But the smple model presented here shows that
opening capital markets may not increase overall welfare. It may magnify existing distortions —
particularly distortions arising from deviations from the law of one price. In fact in the model of this
paper, the condition for preferring floating to fixed rates is not affected by perfect vs. no capital

mobility.
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Appendix
First, this appendix derives expressionsfor s 2, s 02 'S cerS 1S gerads .

Taking longs of equation (3.4) and combining with equation (2.14):

1 a a » 1
Ci- Ciq :r_Vt +r_let +r—2€t - r_(pt - pt-l) (A-l)

Recalling that prices are predetermined, it is easy to use (A.1) to derive the following conditional

variances and covariances:

o_ 1 o> & 2, 8 2
sZ="s52+2Ls2+2g
_q 2
Sce = Se
r
a 2
S T Se

Likewise, for the U.S. variables:

1 5 b3
2 —S 2 +is§+—zs 2

(2}
I
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Fixed Exchange Rates

Using the log-normality assumption and exploiting equations (3.5) and (3.6), we have:

1 = 20 r-2 nr-2n 0
”(Ct)_r_lngm §2r TS ? )bl 5
o o (A2)
LG - 2)b2 - (- n)r - 2(1- )b, 8
g 2 2 _—Se
r @
We can use the fact that
1 | 1-r
B = el DB+ ’s2g (a3
' @
and equations (3.5) and (A.2) to derive:
ril
1 1 1 gelh or IX
—E.(C)=—-10C—= W A4
B =80 enlnt) (A%

where



u
WX o exp%er2 219(53 + (b +nr +2nby)s 2 + (0 +(L- n)r - 2(1- n)by)s 2 ).
g a

Taking expectations of equation (2.11),

PEL(GE) , (1. oy RE(GE).

Mt Mt

E..(L)=n

But using equation (2.6),

oL =§  alCH), (A9

In evaluating welfare, the direct effects of real balances on welfare are ignored asistypical in this
literature (see, for example, Obstfeld and Rogoff (1995).) That is, it isassumed that ¢ isvery small.

Given the stationarity of the equilibrium, utility is proportional to (from equations (A.4) and (A.5)):

r-1
1 - g+r(l -Daelh 61 N
L Bl hE ) =E TIPSO eplw). (A.6)

When U.S. monetary policy is set optimally, the expression for utility simplifiesto:

r-l

@i+ (- Dgelh 6 éar - PPN
TG) B 1g PG s n( -0 Wi (AT
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If monetary policy does not respond at all to supply shocks, so b, =b, =0, utility isgiven by:

r-1 1

g+r _1)088”' 0 exp%Er 2 Z+mrsZ+(1-n)rs? )u (A.8)
I(@-r1) B -1g or 0

Floating Exchange Rates
Using the fact that all variables are log-normally distributed, with afair amount of tedious

algebrain the case of purely transitory productivity shocks, equations (3.18) and (3.19) can be solved:

1 aé 10 &d+n(dl-r)o » 85(1- n)(l'r)QSZ_LSZ_(l' n)52

SeaG = |hg8 2 5° & 2 g® 2r ¢ 2r "¢
+aafl((l n)(1- r)- 1)0 +ae(1 n)((1- n)@-r)- 1)95 * (A.9)
an(l- n)(1- r)(:)S &(1 n)?(1- r)9S
g r 5 r 5 ¢

Using the values of these variances and covariances as solved from the Appendix, and using equations

(A.3) and (A.9):

1 Ethlr_ 1&Ih

9
1-r 1-1 & - 14
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where

WHLEX = (r-D°@-n)+r - 1S 2 (r- )*(- n)s 2

2r 2 Y 2r 2 v
L&af+2an)((r - D*@A-n)+r - 1) (bf+2bn)(r - D*@A-n) nr(r - DU,
g. 2r 2 or 2 or 2 g e
e(a2 +2a,(1- n))((r - 1) d- n)+r - 1) (b2 +2b,(1- n))(r - 1) 1-n) (1 n)r (r - 1)u 2
& 2r 2 2r 2 2r2 g ¢

Equation (A.5) holds in the flexible-exchange rate solution of this model aso, so we can express

welfare as;

r-1 1

1 I _a@+r(l -Déelh o LEX
Bl hEL ) =E RO el ) (A10

If policy is set optimally in both countries, a, =b, =-n and a, =b, =- (1- n), and utility is given by:

A+r(l -1)gelh orrl,
I(@-r1) -1g
A1l
S - 10 (- n)+Ds 2- (r - (- n)s 2 (A1)
eXp"

OCNC C C*

%mu-npe+a-mu-a-mp§)

If policy does not react at all to supply shocks, utility is given by:
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r-1
gd+r( -Ddelh §r .

I (L-1) £ -1g

(A.12)

’ _ Iy l‘J
exp%a 21%((“ - D@-n)+Ds2- (r - D@A- n)s 2 +nrs2+(1- n)rs 2)g
=X 2r ] a

Fiscal Shocks
Using the trade balance relationship, the leisure-consumption tradeoff and the money demand

eguations, prices for each good can be written as:

h P Et- J,(Ct ) N
t -r |
-1 Et- l(Ct )

PMt(i):l'

Following steps similar to those above derives the expression for expected utility from consumption in
the text, equation (3.22).

Since Y, =L, , expected leisureis given by:
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RE.L(CA) | (g oy HE(CD)

Mt Mt

E..(L)=n

Using the equations for equilibrium prices, and using the independence of government

spending shocks and the levels of consumption, equation (3.23) can be derived.

53



Variance Share of LOOP Deviations

0.98

0.96

0.94

0.92

0.9

0.88

Figure 1

Variance Decomposition of Mexican-U.S. Real Exchange Rate Changes
(September 1991 - August 1999)
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Variance Share of LOOP Deviations

Variance Decomposition Allowing for Marketing Effect
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Squared Correlation Coefficient

Figure 3

Implied Squared Correlation Coefficients
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Figure 5
Correlation of Nominal Peso/Dollar Exchange Rate
and Relative Traded Goods Prices
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