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This Paper provides a complete analytical characterization of the positive and
normative effects of alternative exchange rate regimes in a simple two-country
sticky-price dynamic general equilibrium model with money, technology and
government spending shocks. A central question addressed is whether fixing
the exchange rate prevents macroeconomic adjustment in relative prices from
occurring, in face of shocks. In the model, the exchange rate regime has
implications for both the volatility and mean of macroeconomic aggregates.
But the effects of the exchange rate regime depend upon both the stance of
monetary policy and the way in which the exchange rate is pegged. With a
passive monetary policy, a cooperative pegged exchange rate regime has no
implications for macroeconomic volatility, relative to a floating regime, but
implies a higher mean level of employment, capital stock and real GDP. When
monetary policy is determined optimally however, a fixed exchange rate
regime leads to higher employment volatility and a lower mean level of
employment and real GDP. Therefore, whether fixing the exchange rate
involves a welfare cost depends critically upon the flexibility of monetary policy
in responding to macroeconomic shocks.
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NON-TECHNICAL SUMMARY

This Paper employs some recent developments in the analysis of exchange
rates in stochastic general equilibrium settings in order to re-address some
traditional questions in the debate on fixed versus floating exchange rates,
and the macroeconomic benefits of exchange rate adjustment. First, under
what circumstances is exchange rate flexibility useful in offsetting country-
specific macroeconomic disturbances such as productivity or demand shocks?
Does fixing the exchange rate entail a sacrifice in terms of efficient adjustment
to shocks? Second, what are the possible long run dynamic effects of the
single currency area? Finally, in a welfare sense, what is the most desirable
exchange rate regime?

The Paper utilizes a fairly standard dynamic general equilibrium two-country
model. Prices are sticky, set one period in advance. We make specific
functional form assumptions to allow for a complete closed form solution, so
that the influence of all stochastic shocks on both the mean and variance of
endogenous variables can be analysed explicitly. We follow recent literature in
exploring the link between the stochastic characteristics of the economy and
the average level of prices that are pre-set by firms. This gives a mechanism
by which the exchange rate regime affects not just the variance of
international macroeconomic variables, but also their mean levels. The Paper
introduces a dynamic structure to the economy in an essential way, by
allowing for endogenous capital accumulation in an infinite horizon
environment. Furthermore, the analysis tilts the case in favour of exchange
rate flexibility by focusing only on economies in which the ‘law of one price’
holds continually. Since the main arguments about the adjustment benefits of
exchange rate flexibility focus on the role of the exchange rate in altering
relative prices, it important to conduct the evaluation in a model in which the
exchange rate has a direct affect on relative prices.

Our results are rather surprising and in some ways differ sharply from the
traditional theory. First, with respect to the role of the exchange rate as a
macroeconomic adjustment device, we find that in this model, the exchange
rate does not help the economy to adjust to country-specific productivity or
demand shocks. In the absence of price stickiness, country-specific
productivity and demand shocks would require terms of trade adjustment.
Intuitively, one would expect that in order to achieve terms of trade adjustment
in an environment of sticky prices, the exchange rate must be allowed to
fluctuate. But the intuition for the effects of country-specific productivity or
demand shocks in a flexible price world economy does not necessarily carry
over to the sticky price world, even when the exchange rate is flexible. When
prices are pre-set, productivity shocks will have no affect on output, which is
demand determined. The exchange rate does not respond to a country-



specific productivity shock, even under floating exchange rates. Furthermore,
although demand shocks (government spending shocks in our example) do
affect GDP, they do not affect the exchange rate either. Therefore, the
exchange rate plays no part in the response of the economy to productivity or
demand shocks. Consequently, fixing the exchange rate does not remove the
economy'’s ability to adjust to these shocks.

The exchange rate regime will in general have effects on the economy
nevertheless, because it does have implications for the cross-country
correlation of money shocks. In a floating exchange rate regime, independent
money shocks generate exchange rate volatility. Under a fixed exchange rate,
money shocks must be identical across countries. We find that the effects of a
fixed exchange rate regime depend sensitively upon the type of monetary
policy coordination that is used to fix the exchange rate. When exchange rates
are fixed in a one sided peg, which entails one country following the monetary
policy of the other, output volatility tends to be higher with a fixed exchange
rate regime, but the mean level of output is unchanged from a floating regime.
When a cooperative peg is used however, output volatility is unaffected by the
move to a fixed regime, while mean output is higher. In fact, we can show that
in the basic model, a cooperative peg unambiguously welfare-dominates a
floating exchange rate regime.

These results suggest that a fixed exchange rate regime, in particular a
cooperative peg, have no negative implications for macroeconomic
performance at all and in fact may be more desirable than a floating exchange
rate regime.

While these results are somewhat sensitive to the particular model
specification, they do point to the fact that the standard intuition regarding the
adjustment benefits of floating exchange rates has to be heavily qualified. A
more serious problem with the above intuition however is that it takes
monetary policy as being exogenous. One of the key aspects of defending a
pegged exchange rate regime is that it eliminates the possibility for using
independent monetary policy as a macroeconomic tool. In a later section, we
amend the basic model to allow for an optimal monetary policy rule. We show
that when monetary policy is used to respond to demand or supply shocks in
an optimal way, the economy will behave in a manner that imitates the flexible
price equilibrium. But this critically requires country-specific cyclical behaviour
in monetary policy. Exchange rate adjustment now becomes a central
mechanism for the use of optimal monetary policy. If exchange rates were
fixed, then a second best monetary policy rule can be devised, but it requires
giving up on exchange rate adjustment. That is costly and so we may
conclude that if we are interested not just in passive monetary policy regimes,
but activist monetary policy that responds to macroeconomic shocks, then
inevitably a fixed exchange rate regime has welfare costs. Moreover, in the



case of optimal monetary policy-setting, fixed exchange rates must lead to a
lower mean level of output.



Section 1. Introduction

Much of the debate surrounding the single currency in Europe concerned the costs of
sacrificing the nominal exchange rate as a macroeconomic adjustment device. Based on the
older literature on the size of the optimal currency area’ writers such as Eichengreen (1992)
stressed the importance of exchange rate flexibility in dealing with country specific disturbances.
Indeed Feldstein (1997) regards the sacrifice of exchange rate adjustment as the most critical
drawback of the single currency in Europe”.

Despite the theory of optimal currency areas, there seems little clear evidence that
European exchange rate movements have been instrumental in adjustment to macroeconomic
shocks (see for instance, Gordon 1999), and indeed it has been conjectured that the very criteria
for the existence of an optimal currency area themselves might be endogenous, adjusting in
response to a single currency so as to remove the necessity for exchange rate adjustment (Frankel
and Rose (1998)). Furthermore, it has been suggested that the elimination of national currencies
may give rise to longer run dynamic efficiencies, which may increase national income across
Europe, or possibly increase average growth rates (EMU 1990).

This paper employs some recent devel opments in the analysis of exchange ratesin
stochastic general equilibrium settings in order to address the questions arising from the
discussion of the previous paragraphs. First, under what circumstances is exchange rate
flexibility useful in offsetting country specific macroeconomic disturbances such as productivity
or demand shocks? Does fixing the exchange rate entail a sacrifice in terms of efficient
adjustment to shocks? Second, what are the possible long run dynamic effects of the single
currency area? Can afixed exchange rate system give rise to long run benefitsin terms of a
higher average level of GDP, or even a higher rate of growth of GDP?

The paper is constructed around afairly standard dynamic general equilibrium two
country model. Prices are sticky, in the manner of Obstfeld and Rogoff (1995). We make
specific functional form assumptions to allow for a complete closed form solution, so that the
influence of all stochastic shocks on both the mean and variance of endogenous variables can be
analyzed explicitly. We follow recent literature such as Obstfeld and Rogoff (1998), Bachetta
and Van Wincoop (1999), and Devereux and Engel (1998) in exploring the link between the
stochastic characteristics of the economy and the average level of pricesthat are pre-set by firms.

This gives a mechanism by which the exchange rate regime affects not just the variance of

! Seg, for instance, Mundell (1961), and McKinnon (1963).
? See De Grauwe (1994) for a survey of the arguments for and against a common currency.



international macroeconomic variables, but also their mean levels. Unlike the aforementioned
papers, however, the present paper introduces a dynamic structure to the economy in an essential
way, by allowing for endogenous capital accumulation in an infinite horizon environment?.
Another important difference with the analysis of Bachetta and Van Wincoop (1998) and
Devereux and Engel (1998) is that the present paper does not assume deviations from the law of
one price due to “pricing-to-market’ or local-currency pricing. Since the main arguments about
the adjustment benefits of exchange rate flexibility focus on the role of the exchangeratein
atering relative prices, it important to conduct the evaluation in amodel in which the exchange
rate has a direct affect on relative prices.

Our results can be briefly summarized. First, with respect to role of the exchange rate as
amacroeconomic adjustment device, we find that in this model, the exchange rate does not help
the economy to adjust to country specific productivity or demand shocks. Thisis somewhat
surprising, as our model is an extension of afairly straightforward sticky price model of
exchange rates (such as Obstfeld and Rogoff (1995) or Corsetti and Pesenti (1998)) In the
absence of price stickiness, country specific productivity and demand shocks would require terms
of trade adjustment. Intuitively, one would expect that in order to achieve terms of trade
adjustment in an environment of sticky prices, the exchange rate must be allowed to fluctuate.
But the intuition for the effects of country specific productivity or demand shocksin aflexible
price world economy does not necessarily carry over to the sticky price world, even when the
exchangerateisflexible. When prices are pre-set, productivity shocks will have no affect on
output, which is demand determined. The exchange rate does not respond to a country specific
productivity shock, even under floating exchange rates. Furthermore, although demand shocks
(government spending shocksin our example) do affect GDP, they do not affect the exchange
rate either. Therefore, the exchange rate plays no role in the response of the economy to
productivity or demand shocks. Consequently, fixing the exchange rate does not remove the
economy's ability to adjust to these shocks.

The exchange rate regime will in general have effects on the economy nevertheless,
because it does have implications for the cross-country correlation of money shocks. Ina
floating exchange rate regime, independent money shocks generate exchange rate volatility.
Under afixed exchange rate, money shocks must be identical across countries. We find that the
effects of afixed exchange rate regime depend sensitively upon the type of monetary policy

coordination that is used to fix the exchange rate. When exchange rates are fixed in a one sided

° Animportant early study was the pioneering papers of Helpman (1981), and Helpman and Razin (1982).



peg, which entails one country following the monetary policy of the other, output volatility tends
to be higher with afixed exchange rate regime, but the mean level of output is unchanged from a
floating regime. When a cooperative peg is used however, output volatility is unaffected by the
move to afixed regimes, while mean output is higher. In fact, we can show that in the basic
model, a cooperative peg unambiguously welfare-dominates a floating exchange rate regime.

These results suggest that a fixed exchange rate regime, in particular a cooperative peg,
has no negative implications for macroeconomic performance at al, and in fact may be more
desirable than a floating exchange rate regime.

While these results are somewhat sensitive to the particular model specification, they do
point to the fact that the standard intuition regarding the adjustment benefits of floating exchange
rates has to be heavily qualified. A more serious problem with the above intuition however is
that it takes monetary policy as being exogenous. One of the key aspects of defending a pegged
exchange rate regimeisthat it eliminates the possibility for using independent monetary policy
as amacroeconomic tool. In alater section, we amend the basic model to allow for an optimal
monetary policy rule. We show that when monetary policy is used to respond to demand or
supply shocksin an optimal way, the economy will behave in a manner that imitates the flexible
price equilibrium. But this critically requires country-specific cyclical behavior in monetary
policy. Exchange rate adjustment now becomes a central mechanism for the use of optimal
monetary policy. If exchange rates were fixed, then a second best monetary policy rule can be
devised, but it requires giving up on exchange rate adjustment. That is costly, and so we may
conclude that if we are interested not just in passive monetary policy regimes, but activist
monetary policy that responds to macroeconomic shocks, then inevitably a fixed exchange rate
regime has welfare costs. Moreover, in the case of optimal monetary policy setting, fixed
exchange rates must |ead to alower mean level of output.

Therest of the paper is structured as follows. Section 2 presents the basic model with
money and technology shocks. Section 3 devel ops the results under flexible prices. Section 4
analyzes the case of floating exchange rates with sticky prices, while section 5 looks at the
pegged exchange rate case. Section 6 analyzes welfare across the different regimes. Section 7
derives the results under optimal monetary policy. Section 8 extends the model to allow for

fiscal policy shocks. Some conclusions follow.



Section 2. A two-country model

We develop amodel in which the properties of exchange rate regimes in dynamic
economy can be compared. The model has two countries, which we denote "home" and
"foreign". Asshown below, extension to more than two countriesis straightforward. Within
each country, there exist consumers, firms and a government. Government issues fiat money.
Initially we will abstract from government spending.

We assume that there is continuum of goods varieties in the world economy of measure
1, and that the relative size of the home and foreign economy'’s share of these goodsisnand 1-n
respectively. We choose units so that the population of the home and foreign country isalso n
and 1-n, respectively.

Let the state of the world at time t be defined as z; . In each period t, there is afinite set

of possible states of the world. Let Z' denotethe history of realized states between time 0 and t,

i.e z' ={zg,2,...z;} . The probability of any history, z , is denoted by 77(z").

We may just describe the details of the model for the home country economy. The

conditions for the foreign country are analogously defined in all cases, except where stated.

Consumers
Assume that preferences are identical across countries. In the home country, consumers

have preferences given by

O EU=3 Y, A E:(zt),%,(l—h(zt)ﬁ

N 1(A-1)
where ¢(z') =c,(z2")"c, (2')'™", ¢, (Z') = ﬁ]‘“ﬁ) c(i,zt)l‘l’*diﬁ ,and

t Y IS L
cf(z):ﬁl—n) J’nc(l,z) di .

In addition, we assume the specific functional form given by
m m
U(c,—,1-h)=Inc+ InB—H+ In@-h).
(€5 L= =Inc+ xInCS0enIn@ )

The consumer derives utility from a composite consumption good ¢(z'), real home

m(z')

)’

country money balances and leisure, where h(z') represents hours worked. The



composite consumption good is broken up into two sub-composites, representing home and
foreign goods consumption, with a unit elasticity of substitution between the two. Within each
country-specific sub-composite, there is an elasticity of substitution of A between any two
consumption goods.

The priceindex is defined as
2 P@)=R @)(SE)P (2N,

where S(Z') isthe exchange rate, and the sub-price indices are defined as

1(1-2) 1(1-2)

[I]- n . t\1-A 4 ﬁ t |:| 1 . t\1-A g ﬂ

P (Z') = i,z di P, (Z') = i,z di
n ()= opn(i,2) " dig (@)= g P (.2) T dig
The consumer price index in the home economy depends on the composite price of home goods
P, (z"), and the exchange rate times the composite price of foreign goods, where P; (z') isthe

foreign goods price, expressed in foreign currency. Note that the foreign consumer price index

. P, (' ;
will be analogously defined as P (Z') = Sh((zt)) an (z')¥™", and therefore purchasing power
z

parity must hold at all timesin this economy.

The representative consumer in the home country receives income from wages and the
return on physical capital holdings, profits from the ownership of domestic firms, income from
international bond holdings and existing money balances, and receives transfers and/or pays
taxes to the domestic government. Households then consume, accumulate capital and money
balances and purchase new assets.

Therefore the home consumer’s budget constraint iswritten as
(3 P(z')c(z') +m(z') +q(z')B(z') + P(2')V(Z') =
W(Z)Oh(Z") + R(ZHk(Z'™) +N(Z") + m(z™) + B(2"™") +TR(Z') ,
where
@ k(z') =v(z).
The home consumer purchases home-currency denominated nominal bonds at price

q(z'). v(z') represents acomposite investment good, which requires the same basket of

goods as the consumer goods, and which forms next period’s capital holdings, given by k(z') .



The consumer also receives net transfers TR(z') from the government, and nominal domestic

currency profits M(z') . R(z') denotes the nominal rental return on aunit of capital.

The consumer’s optimal consumption, money holdings, investment, and labor supply may be

described by the following familiar conditions.

P(z")

5 a(z)e(z) ™ =B .mz™) Pz (277,
m(z') . 1+i(2)
(6) P(Zt)—m(Z) )
0 1= W)
1-h(z') P(z)c(z)
4 R(Z™

® o2)* = fY L2 ez ) o T

Equation (5) describes the choice of inter-temporal consumption smoothing, while (6)

gives theimplied demand for money of the consumer. Theterm i(z') represents the nominal

e =q(Z'). Equation (7) describes the labor supply choice, while (8)
+i(z

interest rate, where 1
results from the optimal choice of the investment good.

In a symmetric equilibrium, all households in the same country will have the same
consumption, money holdings, investment, and labor supply. To reflect this, in what follows we

will denote these variables by capital |etters.

Consumption insurance

Thereis akey feature of this class of models that has been pointed out by Corsetti and
Pesenti (1998). If we begin at an initial date with zero net foreign bonds outstanding, then, with
aunit elasticity of substitution between the consumption of home and foreign goods, and in the
presence of purchasing power parity, the current account will always be zero, and equilibrium
consumption is equalized across countries. The Appendix demonstrates this proposition for our

economy. Thus, in all states of the world, we have

(9 C(z')=C"(Z).



The intuitive reason for this pooling property is the same as that pointed out by Cole and
Obstfeld, (1991). When countries specialize in production, and there is a unit elasticity of
substitution between home and foreign goods, an increase in domestic production is exactly
offset by aterm of trade deterioration, generating aterms of trade improvement in the foreign

country. The end result is that income rises by identical amountsin both countries

Government

Governments in each country print money and levy taxes, and purchase goods to produce
a composite government consumption good. We assume the government does not issue bonds,
and so must always balance its within period budget. It is assumed that the government
composite good is produced using the same aggregator that private consumption and investment

goods use. The home country government budget constraint isthen
(10) M(Z")-M (2™ =P(z")G(Z") + TR(Z"),

where G(z') represents the government composite good. We initially set thisto zero. Section 7

below examines the effects of shocks to government spending on our main results.

Firms

Firmsin each country hire capital and labor to produce output. For each home and
foreign good, there is a separate, price-setting firm. The number of firmsis sufficiently large that
each firm ignores the impact of its pricing decision on the aggregate price index for that variety.
A home firm of variety i, has production function given by

y(i,z') = 8(z")k(i, 2) h(i, z' )",
where K(i, z") iscapital usageand h(i,z") islabor usage. 8(Z') isacountry-specific
technology shock.

All firmswill choose factor bundles to minimize costs. Thus, we must have

1) W(z) = me()a-a) X 2).
G, J,2)

0 = gty g Y0002
(120 R(z')=MC(z)a " j,zt) ,

“ Corsetti and Pesenti (1998) show that this property still appliesin a sticky price environment.



where MC(z") isnominal marginal cost, which must be equal for all firms within the home

economy.

Pricing
We assume that firms must set nominal prices one period in advance®. Prices are set to

maximize profits, where profits are evaluated using the marginal utility of money of the firm

owners. Thus, the homefirm at time t —1 chooses its price to maximize

P(Zt—l)c(zt—l)

el P XZ) =M. 2)

SAM(Z)p

where X(i, z") isthe demand for firm i’sgood. From the properties of the consumer

preferences, it is easy to seethat X(i, z') isgiven by

13 x(.7) :@p(i,z:)HA I:’(Zt)(C(zt)+nV(ztt)+(1—n)V*(z‘)).
R.(Z) P.(Z)

Expression (13) reflects the fact that consumption is equalized across countries, and that

PPP holds. In asymmetric equilibrium, the optimal price set by all firmsin the home country
will beidentical, and equal to P, (z'™)

C(Z)+nV(Z)+@-nV (')

S AT(Z ) " MC(z))
@ RED=T c(z +C\§Z)t +(1-nV' (2
zzt n.(zt)( (Z ) n (Z ) t( n) (Z ))
C(2)

In general the optimal price will not be set simply as a markup over expected marginal cost, but
will depend on the covariance between marginal cost and demand. The foreign firm setsits price

in an analogous fashion.

Market Clearing
Within a country, all firms use the same capital labor ratio. Therefore we may aggregate

across firms and sectors to define the aggregate output in the home economy as

® It would be possible to introduce more persistent price rigidity, along the lines of Calvo (1983) or Taylor
(1979). But the results would be qualitatively similar, and we would no longer obtain a compl ete analytical
solution to the model.



Y(2') =6()K () H(Z ) .
Output must equal aggregate demand for the home. Total demand comes from the demand for
consumption and investment of home and foreign consumers. Thus
P(z')

R (2 [C(z)+nV(Z)+A-nV (Z)].

(15) B(ZHK(ZHTH(Z)™ =

A similar market clearing equation holds for the foreign country;
P*(z)
P (27)

(16) 6 (Z)K(Z)** H(Z')*"* = [C(Z)+nV(Z)+@-nV (Z)].

Equilibrium

We may characterize the equilibrium of the two-country economy by collecting the
equations set out above. The equilibrium isthe sequence C(z'),C(z')",H(Z"),H(z")"
q(z'),q (2'),K(2'),K* ('), R, (2), Py (2'),5(z'),MC(2"),MC" (') W(z"), W' ('),

R(Z'),R (") that isasolution of the equations (5)-(8), and (11)-(14), and their counterparts
for the foreign economy, aswell as (9), (15) and (16). The model is sufficiently simple that we
can solveitin closed form. However, it is hecessary to give an explicit description of the
structure of the shock processes. We take

z. ={M,M,6,,6,}

Moreover, money supply in each country isarandom walk in logs, so that for the home country;
17 M, =exp(m) m =m_, +U,

where U, is amean zero, i.i.d. shock to the money supply with variance 05 . In section 4 we will
allow for money supply to be explicitly targeted on technology shock realizations.

We assume that the technology shocks follow the process

(18) 6, =exp(v;) Vi = PNy T &
where &, isamean zero i.i.d shock to technology with variance 052 :

To keep the model as symmetric as possible, we assume that the foreign country money
and technology shocks take on identical variances to the home country shocks.
The Exchange Rate Regime

Under floating exchange rates the shocks to the money supply in each country may be
independent of one another. But under fixed exchange rates, money supplies are adjusted by one

or both countries so as to keep the exchange rate constant. It is possible to fix an exchange rate



by fiscal policies or other instruments, but we will focus solely on a monetary rule for fixing the
exchangerate. In our symmetric setup, thisrequiresthat M, = EMt , Where & isaconstant

term. In practicewe set & =1.

Section 3. Solution of the model under Flexible Prices

We may solve the model in a series of steps. First, for comparison purposes, we describe
the equilibrium of the two country economy that would obtain were al prices completely
flexible. Thisisthen used as a benchmark to compare against the properties of the sticky price
economies, in the case of fixed or floating exchange rates.

With flexible prices, full monetary neutrality obtains, and the evolution of consumption

and investment is independent of monetary polices or the exchange rate regime. Then
P, (zt ) = /\Ll MC(zt) must hold; that is, price must equal ex-post marginal cost, adjusted for

the monopolistic competitive markup. With this, we may combine the factor pricing condition
(15), the optimal investment condition (8), and the two market clearing conditions (14) and (15)

R :
to obtain the following solutions for investment, the terms of trade HLH and consumption.

5 Pr

Because capital is constructed from the output of both countries, and because expected future
income is pooled as described above, the current cost of capital and the expected return to

investment isidentical in both countries, so their investment rates are equal. Thus, we have

K, = K, . The economy under flexible prices is then characterized by®:

(19) Ky =BaA66 "KIHE,

*

(20) & = H_t ,
SPy 6
ey ¢ =UPMy
Bal
2 Ho=H = (A -D-a)

C(A-D@-a) + An@- Bad)’

® In what follows, we omit the state contingent notation, since that configuration of shocks has now been
explicitly defined.

10



where A = (A _% . Investment is a constant fraction of real GDP (in the home country case

P _ P * -
thisis %Qth“Htl “ whichisequal to that of the foreign country; i.e. P—ffé’t KIHEY).
t

Given the assumption that home and foreign consumption goods have a unit elasticity of
substitution, the relative price of home goodsisinversely proportional to the relative size of
home country total factor productivity. Finaly, since consumption is a constant fraction of real
GDP, movements in the real wage are reflected proportionally in consumption. Therefore wealth
and substitution effects of wage increases on employment actually cancel out, and equilibrium
employment is actually constant.

We now contrast this to the case of the sticky price economy.

Section 4: Floating exchangerates

Under pre-set prices, the allocation described by (19)-(22) cannot in general be attained,
since each firm passively adjusts the production of its good to the amount demanded at the preset
price. Shocksto the money supply will affect aggregate demand, and there is no longer money
neutrality. One initial result that is very useful isthat the nominal interest rate is constant, in
equilibrium. Thus, when the money supply follows the process given by (16), neither money
shocks nor technology shocks have any affect on the nominal interest rate. This result holds
whether prices are sticky or not, and follow from the assumption of arandom walk process (in
logs) for the money supply, combined with the form of the money demand function (6). The
result is established rigorously in the Appendix’.  Thus, neither disturbance will alter the

nominal interest rate.  In equilibrium the nominal interest rate is constant, equal to

" Intuitively, we may note that the nominal interest rate satisfies

1 —_ ﬁE PtCt
(1+i) " P.Cu

An unanticipated permanent home country money shock will raise current consumption, increasing the
price level (through exchange rate depreciation) by less than in proportion to the shock. In the next period,
prices will rise by more and consumption by less (in the economy without capital, pricesin the next period
would rise by the full amount of the money shock, and consumption in the next period would be
unchanged), but overall, the proportional response of nominal consumption will be equal to the
proportional rise in the money supply. Alternatively, a technology shock has no impact on current
consumption or the price level, but will lead to arisein next periods consumption and afall in next periods

price level whichin net leaves P,,,C,,; unchanged.

11



1
(L+i)

(23) = Bu,

where 1 = E, exp(u,) .
The exchangerate
Using (23), it follows from the money market clearing condition (5) (and itsforeign
country counterpart) the risk sharing condition (9), and the PPP condition that
_ M@-py)
M (@-Bu)

The nominal exchange rate depends only on relative money supplies, not on technology shocks.

@4 S

Consumption and I nvestment
Using (24) and the money market clearing conditions, it follows in addition that
M tn M t*(l—n)

_ nep _ *\1-n
pIpET A-Bu)" (A= B ).

(25 C,

Given preset prices, consumption within any period depends only on money shocks.
Consumption is proportional to a country -weighted geometric average of home and foreign
money. Theintuition is quite clear from a glance at the money market equilibrium condition (5).
An increase in the money supply in the home country will generate an exchange rate
depreciation. The depreciation raises the home country price level, mitigating the consumption
effects of the money shock, but reduces the foreign country price level, therefore increasing
foreign consumption.

Since capital is subject to full depreciation, the trade-off between consumption and
investment is actually the same as (21) above. That is, investment is proportional to consumption

in each country

@) Kun=—L2_c,
1- BaA
Intuitively, even though consumption, employment and output are not at their flexible-
price optimal level, the consumer is till able to smooth consumption optimally over time using
bond markets and physical capital. The optimal ruleis therefore to divide income between

consumption and investment in a constant proportion.
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Employment
Given (25) and (26), itis clear that investment rates are equalized across countries, and

therefore so must be real GDP. Note from (25) that, for given prices B, and Py , consumption,

investment, and real GDP are independent of technology shocks. Output is determined residually
given the aggregate demand by consumers and investors and equation (15). Since capital is
fixed, endogenous movements in output correspond to movements in employment. We may
derive the solution for home employment by combining (25), (26), and the market clearing

equation (15), to obtain

I B _Ha-gm  m f{e
" HP.OKT@-Bal)H  Hi-Bad) REKTH

Employment is no longer constant, in an equilibrium with sticky prices. Moreover, while

consumption and investment depends upon both home and foreign money shocks, employment
depends only on domestic money shocks. Thisis due to the fact that home country output is
determined by both the scale of world demand, and the relative price of the home country good.
Thereis an expenditure ‘level’ effect, and an ‘ expenditure switching’ effect. A home country
money shock will raise consumption and investment demand for the home good according to (25)
and (26), in proportion to n times the percentage increase in home money. But it also leadsto an
exchange rate depreciation, and afall in the relative price of the home country good in proportion

to 1-n timesthe increase in the money supply. The full impact leads output to increase in direct
proportion to the money shock, so that employment must rise in proportion to % —q timesthe

increase in the money stock. On the other hand, for the foreign economy, the level and
expenditure switching effects of a domestic money shock cancel out, so that foreign output and
employment is unchanged.

Note also that according to (27), a current technology shock reduces employment. This
follows since output is demand determined, so arisein total factor productivity cannot increase
production. Therefore, firmswill reduce their labor demand, in response to a technology shock

expansion (this has been pointed out in the closed economy context by Gali 1998).
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Conditional Variances

Table 1 documents the conditional (on the current capital stock) variance of
consumption, investment, and employment, in the economy with floating exchange rates.
Consumption variance is less than employment variance. In addition, consumption varianceis

independent of the variance of technology shocks.

Tablel
Conditional variance of consumption, investment, and employment

under floating exchange rates

Consumption (investment) (n? +(1-n)?) 05

Variance (1og)

Employment variance (log)

o v

Price Deter mination
The solution for consumption, investment, and employment takes as given the pre-set

prices B, , P . But these prices must be determined optimally, ex ante, using condition (14).

Recognizing that consumption and investment are in proportion to one another allows this

condition to be significantly simplified. We get

_M@-pad) e HE@) L o
"-YE-a) TRa-HE)

Substituting for the definition of employment from (27) gives

H M., &xp(u,) g
An(L- ,Ba/\) 9(’1 exp(&, ) K{ P,

28 1=
=Dt - M., exp(u,) ga
% 82, exp(e, )K{ P,
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where ¢ = (- '8% sa /]) Examining (28), it is clear that the equilibrium pre-set price

M
P, will be proportional to %ﬁ—tla which is aready in the period t-1 information set. We

62.K{ H

may thus characterize the solution for B; as

M
(299 P, =0p—
6L K¢

where © satisfies the following condition

! fpo o

@ 1=MO-Bad) O e T
(A_l)(l_a) % (U _gt) 1aEH
D [0

d [0

If 02 =02 =0, then ©=(H)“™ would hold. Thus, (30) implicitly describes also the

determination of expected employment in the home country. In general however, the value of

© is going to depend on the distribution of exp(u, —&;). Figure 1 illustrates how equation

(30) determines Et_l(Ht (1-H )). Since thisis aconvex function of H,, anincreasein the
t

variance of H, must reduce E,_;(H,), in order to keep Et_l(Ht (1-H )) constant. The model
t

therefore implies that there is a negative relationship between the variance of employment, and
the mean employment level.

Theintuitive explanation of thisrelationship isthat arisein the variability of
employment, generated either by monetary shocks or technology shocks, will increase expected
marginal costsfacing firms. Thiswill lead them to set higher prices, conditional on the
predicted values of money, technology, and the capital stock. Thus, an increase in the variance

of exp(u, —&;) will raise ©. Anincrease in the mean price level will reduce the mean value

of employment implied by equation (27).



The value of employment and the pre-set price level for the foreign economy can
likewise be calculated, using identical procedures. We reach the same conclusions; foreign

money and technology uncertainty biases down the mean level of employment®,

Dynamics
Now using the solution for prices, we may describe the full dynamic path of
consumption, the capital stock, and output in each country. Substituting (29) into the equation

for investment, (26), we obtain
~ N | N a
@) Ko = ok el )exp(@-mu)E50 ™ BEK?

Investment is affected by technology shocks only with a one period delay. Within any period, a
technol ogical improvement has no impact on consumption, investment, or output. But prices are
adjusted after one period. A persistent technology shock, for instance in the home country, will
lead to afall in home country pricesin the next period, which allows for anincreasein
consumption and investment for both countries. Therise in foreign consumption is achieved
through aterms of trade deterioration for the home economy.

Since (31) depends upon O, it follows that the unconditional mean of the capital stock,
consumption, and output are also affected by the volatility of money and technology®. The
unconditional mean level of InK isgiven by:

k =1/(1-a)(In(Bad) - In(©)).

Thisisalso negatively related to the volatility of money and technology shocks. The same holds
true for consumption and outpui.

Also from (31), we may derive the unconditional variance of (the log of) consumption

and investment and real GDP in the home (and foreign) economy. It iswritten as
2 2 2
12(n2+(1—n)2)05+ - ot - T ,02 82
1-a (1-ap) A-a%) @-p7)

® The relationship between the volatility and mean of macroeconomic aggregates has been shownin a
different context by Devereux and Engel (1998).
° The absolute level of the capital stock isinfluenced by volatility in two ways. First, a higher volatility of

(for instance) domestic money raises the expectation of exp(nu, ) , which increases the capital stock. But

in addition, a higher volatility of money raised © , which reduces the capital stock. The net result of
monetary volatility on the level of K,,, isambiguous.
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Real GDP variance depends upon the variance of both money shocks and technology shocks.

Note that the smaller is the persistence in technology shocks (i.e. the smaller is o), the smaller is

the influence of technology shocks on output variance. If technology shocks were entirely
transitory ( 0 =0), output variance would be unaffected by technology shocks at all. This makes

sense, since if there is no persistence in the technology shock, there is no ex post readjustment of
prices to reflect the shock.

The unconditional variance of employment is in fact the same as the unconditional
variancein Table 1. Thisisbecause employment is unaffected by anticipated movements in the

capital stock and in technology.

Section 5: Fixed exchangerates

Since prices are pre-set, it would seem that the exchange rate regime would have a
significant effect on allocations and welfare in this economy. More generally, following the
discussion of the introduction, we will investigate whether the decision to fix exchange rates
involves a sacrifice due to the inability of relative prices to adjust in response to supply shocks.

One important issue to confront isjust how the exchange rate isfixed. Any set of
monetary policies that keeps the exchange rate constant is consistent with a fixed exchange rate.
In the floating exchange rate environment described above, we assumed that the home and
foreign country had independent randomnessin their money supplies, so that exchange rates
would in genera fluctuate. We have assumed that in order to fix exchange rates the monetary
authorities sets money supplies the same across countries. But there are many different ways to
do this. One assumption isthat the money supply process in each country follows a country
weighted average of the money supply processes in afloating exchange rate regime. That is
(32) M, = Mt* =M, exp(nu; +(1- n)u:) :

This keeps the exchange rate constant and always equal to unity. Moreover, it maintains the
variance of the world money supply equal to the variance of a country weighted average of
money supplies in the floating exchange rate regime. But the variance of the (log) money supply
within each country is actually smaller than under floating. This represents what might be called
a‘cooperative peg’ exchange rate regime.

An aternative assumption is that the one country adjusts its money supply to follow the
policy of the other country, so asto maintain the pegged rate. If we took the foreign country as
the follower, then this would entail that it set its money supply equal to that of the home country,
so that

17



(33 Mt* =M =M exp(u,).

This might be called a‘one-sided peg’ exchange rate regime. It impliesthat the variance of the
money supply in each country is the same as under floating (since the monetary shocks had been
assumed to have equal variance to begin with). But the variance of world money supply exceeds
that of the country weighted average of money supplies under floating exchange rates.

The implications of afixed exchange rate regime are obtained by simply imposing either
the monetary rule (32) or (33) on to the solutions for consumption, investment and employment
from (25)-(27). Table 2illustrates the implications for the conditional variance of consumption,
investment and employment, for the cooperative peg regime. Table 3 shows the same variables
in the case of the one-sided peg.

A number of conclusions can be drawn from the Tables. First, in the cooperative peg,
the conditional variance of consumption and investment is unaffected by the fixed exchange rate.
It is easy to see why from (25). Whether the exchange rate is fixed or floats, consumption is
determined by a geometric average of national money stocks. But in the cooperative peg, each
countries money stock is a geometric average of the money stocks under floating exchange rates.
Thus consumption (and investment) volatility isidentical under the two regimes. On the other
hand, since each individual country’s money supply variance falls, the conditional variance of
employment also falls. Therefore, while consumption and investment volatility remains
unchanged, employment volatility falls'™.

For the one-sided peg regime, the situation is exactly the reverse. Because the variance
of the world money supply is higher, consumption and investment volatility is higher in afixed
exchange rate regime. But employment volatility is unchanged, since the volatility of each
individual national money supply is not changed by the move to fixed exchange rates (given our

assumption of identical money variances).

' Employment is determined by total demand (consumption and investment) and relative prices (the terms
of trade). A fixed exchange rate leaves demand volatility unchanged, but reduces terms of trade volatility,
and so reduces employment volatility.
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Table2
Conditional variance, consumption, investment and employment under

fixed exchange rates (cooperative peg)

Consumption (investment) (n? +(1-n)?) 05
Variance (10g)
Employment variance (10g) 1 ((n2 +(1-n)?)o? + 02)
(1-a)? v
Table 3

Conditional variance, consumption, investment and employment under

fixed exchange rates (one-sided peg)

Consumption (investment) o2
u

Variance (1og)

Employment variance (log)

o v

The exchange rate regime will also make a difference for the average level of prices. In

the cooperative peg regime, the coefficient © isdetermined by the condition:

E prp(nutﬂl—n)u:— )EVH E
_ M@-pa) o o

(/\ hid-a) i % E’exp(nuﬁ(l nu, - &,) Ey %

Given that money and supply shocks are independent, it is clear that the value of

(34)

© implied by (34) islower than that under floating exchange rates. Therefore, average prices are
lower in both countries in a cooperative peg. By implication, average employment is higher. For
the one-sided peg, the condition determining average pricesis the same as (30). Sincethe

variance of money for each country is unchanged, it follows that the value of © is unchanged.

19



Therefore, the fixed exchange rate under a one-sided peg has no implications for prices, and
average employment isthe same as under afloating regime.

In the cooperative peg, the dynamic process for the capital stock isidentical to (31),
except for the fact that the © termislower. Inthe one-sided peg, the capital stock processis

~ (1= 1 a
(35) K, = Bl exp(u,)66.% ’%Qﬂ -

where O isthe same as under floating exchange rates.

Using (35), following the logic of the previous section, it can be seen that the
unconditional mean of (log) consumption, the capital stock, and real GDP are higher in a
cooperative peg than under an floating regime. Therefore, moving from afloating exchange rate
to afixed exchange rate under a cooperative peg actually increases average GDP.

An important implication of these resultsis that the response of the economy to
technology shocks is independent of the exchange rate regime. The conditional volatility of
consumption and investment does not depend on technology variance. While the conditional
variance of employment does depend on technology variance, the component of employment
volatility that is explained by technology variance is independent of the exchange rate regime.
Intuitively, with pre-set prices, consumption, investment and output are determined solely by
aggregate demand shocks. Within the period within which prices are set, technology shocks only
impact on employment. This means that the exchange rate regime cannot help in any way to
improve the economy’s adjustment to technology shocks. Even in the face of country specific
technology shocks that in the flexible price environment would require terms of trade adjustment
(according to (20)), floating exchange rates do not function to provide this adjustment potential.
In the absence of monetary shocks, thereisin fact no difference at al between the economy with
floating exchange rates and fixed exchange rates.

More generally, it can be seen from (35) that the role of technology shocksin the
unconditional volatility of real GDP isindependent of whether the exchange rateis fixed or
floating. Technology shocks affect output, consumption and investment only with a one period

lag. But this property holds across all different exchange rate regimes.
Section 6. Welfare and exchangerate regimes

We may conduct awelfare comparison of the floating exchange rate regime with the two

types of fixed exchangerate regimes. Welfare may be defined as the expected utility of the
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representative individua (in either country). Define the value function for an individual as as

function of initial capital and the technology shocks from one period ago™;

V =V(K,,6,_6,,)

Given the structure of the model, it is not surprising that we can solve for the exact form of the
value function. It is given by

(36) V =A+BInK, +D,In(@_,)+D,In@,,),

where A, B, D, and D, are constants, given by

1+
A=Q, +nE_ Inl-H,) —ﬁme,
5o dra
1-Ba
@+ x)pen

7= pa)a- Bp)’

__(t+0pd-n)
* " (1 Ba)- Bp)

Given the structure of the economy, the exchange rate regime affects only the constant term Ain

1
the value function. Recall by (27) and (29), H, = WE{H.
O O

An important feature of (36) isthat it does not involve the markup term A. The markup
pricing rule (14) involves a distortion which biases down average employment. A social planner
would choose © so that equilibrium employment would be given by
q._ @+pa-a)

1+ x)A-a) +nQ- Ba)

This aways exceeds H , the flexible price equilibrium employment level. The planner would

like too eliminate the effects of the markup on employment. In addition, the planner would take

into account the affect of employment on equilibrium real money balances 2

™ In the presence of the constraint on ex ante price setting, it is natural to define welfare as a function of
state variablesin the date t-1 information set. In addition, the value function does not depend on the money
stock since the anticipated value of the money stock has no effect on welfare.

' This second inefficiency is due to the fact that the presence of a positive nominal interest rate impliesa
deviation from the Friedman rule in monetary policy. Higher employment would increase consumption and
real balances, moving the economy closer to the Friedman rule. Under our specification, however, the
Friedman rule (or zero nominal interest rate) would imply an infinite level of real money balances.
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Using (36) we can draw two conclusions. First, in welfare terms, a one-sided peg and

a floating exchange rate are identical. This follows because the one-sided peg |eaves the term

© unchanged, and because it leaves the variance of H, unchanged, relative to the floating

exchangerate regime. Second, we may conclude that the cooperative peg delivers higher
welfare than under a floating exchange rate. This follows because a) a cooperative peg reduces
the volatility of employment, thereby increasing welfare directly through the second termin A,
and b) a cooperative peg reduces @ , thereby raising employment above itsinitial, inefficiently

low level under floating exchange rates.

Section 7. Optimal monetary policy

The previous section showed that exchange rate adjustment had no role to play in the
response of the economy to technology shocks. Since prices are pre-set, technology shocks can
only influence output with aone period lag. But clearly thisinvolves an efficiency loss for the
world economy. In aflexible price economy, a home country technology shock would reduce
home country prices, increase income both at home and in the foreign country, and raise
consumption and investment. In the fixed price economy, the technology shock is fully absorbed
by afall in domestic employment, with no affect on income, or consumption and investment.
Given the existence of pricerigidity, it is natural to ask whether thereisarole for monetary
policy. In principle, we would expect that a pro-cyclical monetary policy could be used to
expand aggregate demand in face of atechnology shock that raises potential aggregate supply.

To investigate this, we take the conjectured monetary rule given by

@) M =M_exple) .

Incorporating this rule would make it impossible to conduct our analysis. Therefore, we abstract away from
the Friedman rule. One way to think about it, following Obstfeld and Rogoff (1995, 1998), is to conduct

welfare analysis only for the special case where ¥ — O.
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The monetary authority in each country is assumed to set the money supply in proportion
to the current technology innovation™. Since the money supply is still arandom walk (in logs),
the solution procedure used above still applies. Substituting thisinto (25) and (26), we see that
this monetary rule will lead consumption and investment to replicate that of the flexible price
economy. Moreover, from (27), we see that this rule will exactly stabilize employment at the
level of the flexible price economy™,*. It follows that the rule will achieve two ends. First, it
ensures that the economy displays the same volatility asin the flexible price economy. But
because it leads to an increase in average employment, it will lead to afall in average prices,
leading to arise in expected employment, consumption, and investment in the economy also.

Thus, the optimal monetary policy rule not only stabilizes employment in face of
technology shocks, it also increases the average level of employment in the home and foreign
economy. Using the same analysis as section 4, it follows that mean GDP is also higher under
this monetary rule.

It is also apparent that not only does (37) replicate the flexible price economy, but it is
the optimal monetary rule within al class of feedback rules which depend on the technology
shocks. Thisfollows because any monetary rule other than (37) would fail to stabilize
employment. Thus, the volatility of employment would be higher, and the average level of
employment would be lower. By (36), thiswould imply lower welfare than the rule (37).

A critical aspect of (37) however isthat it must operate through exchange rate
movements. The exchange rate under the rule (36) will be given by
_ Mgexp(s,)

> Moexp(e‘:)'

Unless technology shocks are perfectly correlated across countries, the adjustment to technol ogy

shocks under the optimal monetary policy rule will require exchange rate adjustment. Intuitively,

* For simplicity omit the possibility that there are errors in the monetary rule caused by intrinsic monetary
volatility such asin section 4. It is easy to see how this would affect the conclusions given below.

** Note that employment is still at an inefficiently low value in this economy, due to the monopolistic
competition and markup pricing. But this could not be aleviated by use of monetary policy. Itisclear
from eguation (30) that the most that monetary policy can do is to eliminate the effects of uncertainty in
technology (and money) on average prices (and so average employment). Once the flexible price level of

employment has been attained, any further monetary rule could only reduce employment below H , by
introducing more uncertainty.

A further important factor is the time consistency of monetary policy. It iswell known that the
distortions from monopolistic competition give rise to an incentive for surprise inflation in this economy
(e.g. Betts and Devereux (1999)). We ignore these complications here by use of a fixed monetary rule given
by (36).
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atechnology shock in the home economy requires that the relative price of the home good should
fall. A compensating monetary expansion in the home economy leads to an exchange rate
depreciation, which achieves the required terms of trade deterioration. For the foreign economy,
their exchange rate appreciation leads to arise in real money balances and consumption. At the
same time, the terms of trade improvement leadsto arisein real income. The end result is that
consumption and investment in both the home and foreign economy rises.

Now let us ask what is the effect of fixing the exchange rate? It isimmediately clear that
the optimal rule (37) isinconsistent with afixed exchangerate. The optimal rule entails country
specific monetary accommodation of technology disturbances. But under afixed exchange rate
regime, all monetary policy movements have to be exactly coordinated in the home and foreign
economy. There can be no country specific monetary policy movements. Thus, loss of exchange
rate flexibility has real consequencesin an economy where optimal monetary policy can be
employed.

Is there alimited monetary policy rule within afixed exchange rate system that improves
upon the environment without activist monetary policy? The optimal rule requires that each
country’s monetary policy expand to raise aggregate demand in face of technology shocks. A
compromise rule, consistent with fixed exchange rates, is that the world money supply expands
in response to atechnology shock in either country. Take the rule, followed by each country,
given by
(38) M, =M, exp(ne,)exp((L-n)e; ).

Substituting this rule into (25) and (26), we see that this rule ensures that consumption and
investment respond to a technology shock in the same way as in the flexible price economy.
Thus, even under fixed exchange rates, an optimal monetary rule can ensure that output,
consumption and investment variance isidentical to that under floating exchange rates (with an
optimal monetary rule), and identical to that under flexible prices. But from (27), it isclear that
the rule given by (38) does not stabilize employment. Employment (in the home economy) is

now given by

(39)

1
b =04 AY) Moexp(@-n)(e &) ™
' Hi-Ba) P B KE H

'* A recent paper by Obstfeld and Rogoff (1999) makes a similar point regarding the optimality of the
flexible price equilibrium as atarget for a monetary rule.
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While the monetary rule can ensure that real GDP in each country responds efficiently to
technology shocks, the equilibrium response of employment requires terms of trade adjustment,
which cannot occur under afixed exchange rate. For instance, a technology shock in the home
economy requires that real GDP increase in both the home and foreign countries. This much can
be achieved with aworld monetary expansion. But in the floating exchange rate economy (with
the optimal monetary policy), theincreasein real GDP at homeis achieved by arisein
production in proportion to the technology shock, and afall in the terms of trade, whilein the
foreign economy it is achieved by no change in production, and an improvement in the terms of
trade.

With afixed exchange rate, the terms of trade cannot change. Therefore, production
must increase in both economies'®. This means that production rises by too little in the home
economy (as employment partially falls in response to a home technology shock, in place of the
terms of trade deterioration that would take place under the optimal rule (37)), and too much in
the foreign economy (as foreign employment increases in response to the technology shock, in
place of the terms of trade improvement that would take place under (37)).

Asacorollary, we see that the fixed exchange rate economy will have higher prices than
the floating exchange rate economy. Using the monetary rule (38) in the condition (29), itis
clear that the value of © under fixed exchange rates exceeds that under floating exchange rates.

It follows that average employment, real GDP, and welfare islower under afixed exchange rate.

Section 8. Introducing Fiscal Policy Shocks

In this section we very briefly sketch out the way in which government spending shocks
can be introduced into the model. The central question is whether the presence of shocks to
government spending alter the main features of the trade-off between fixed and floating
exchange rates outlined in previous sections. The answer isno. Even with government spending
shocks as separate demand side disturbances, we reach the same conclusions.

Assume that each government choosesiits spending in asimilar to that of the private
sector. Thus, home country firms face the demand from governments of both countries given by

pn (i, 2')

(39) g(i,z')= P (2)

E (G (2)+ G, (2),

18 Note the real GDP of the home economy is equal to production Y; timesthe terms of trade P / F“t .
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w oizy=pP02)F

HP(z) H

Here G, (z') isgovernment spending of the home government on home country goods, G, (z')

(G, (2)+G(2)).

is home country government spending on foreign goods, etc.

Government spending shocks are country specific'’. We assume that

G\(2') =G (Z) =9,¥(2),
G (z2)=G, (z)=9y (Z).
where 0< g, <10< g, <1,and g, =1-exp(t,) ¢ =1-exp(v)).

Government spending on home goods is arandom linear function of home output, and similarly
for government spending on foreign output. To maintain analytical simplicity, we assume
government spending shocks arei.i.d. across time and countries. Qualitatively, these
assumptions have no impact on the results.

The analysis of government spending shocks is derived in the Appendix. Inwhat follows
we briefly present the main results, confirming that the arguments established in the previous

section also apply in the case of fiscal policy shocks.

The Flexible Price Economy
Under flexible prices, the economy with government shocks

(41) Kt+1 = ﬁaj’(l_ gt )ya[n a[* (-n) Kta H tn(l—a) H :(l_n)(l_a) ,

(42) Pht - 9’[* (1_ g:)
Stpft Ht (1_ gt)
wy o =LPEN
t Baly t+1 1
@ H = (A -D(-a)

(A-D@-a) +An@-g,)1- Bady)

7 with common government spending shocks, there would be no need for terms of trade/exchange rate
adjustment at all.
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1
where y = E, %Ez E, (exp(v,,,)), which is a constant.
— 0

In the flexible price economy, country specific government spending shocks require
terms of trade adjustment, according to (42). While consumption and investment are il
eguated across countries, employment is now time varying, and not equal across countries. A

transitory domestic government spending shock will entail an increase in domestic employment.

Sticky Prices

With preset nominal prices, consumption will again be determined asin equation (25).
Therefore, government spending does not directly affect consumption during the period of the
spending increase. As aresult, government spending does not affect the exchange rate. The
consumption investment ratio is now

C, _(@-Bady)a-g,)

K, BaA '

Employment (in the home country) is determined by the condition

1
Ht — EEXp(Ut —& +Ut) H_a .
0 © 0

Employment is increasing in shocks to the money supply, decreasing in productivity shocks, and
increasing in shocks to government spending. Theterm O, as before, isincreasing in the
volatility of monetary, technology, and government spending shocks.

When monetary policy is passive, amove from floating to fixed exchange rates |ooks
very much the same as before. Under a cooperative peg regime, the volatility of consumption,
investment and real GDP is unaffected, but the volatility of production and employment is
reduced. Asaresult, the mean level of employment is higher under the cooperative peg. Under
aone-sided peg, the volatility of consumption, investment, and real GDP is magnified, relative to
afloating exchange rate, but the volatility and mean level of employment isunchanged. More
importantly, the exchange rate regime has no relevance for the response of the economy to
government spending shocks.

By contrast, with active monetary policy, thereis an optima monetary rule, given by

~(1-a)

UanUﬂ—&ﬂWE
Al-a) ’

(45) Mt = Mt—l exp(et _Ut)E+
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which will replicate the flexible price economy. The rule (45) is more complicated than that for
technology shocks alone, because in face of government spending shocks, a monetary policy
rule designed to replicate the flexible price economy should not stabilize employment. The first
term in the rule (45) implies a negatively relationship between money and government spending
shocks, while the second term implies a positive relationship between money and government
spending shocks. The first term arises because consumption would fall in face of a government
spending increase in the flexible price economy, so thisfall in consumption is achieved by
monetary contraction. But if the monetary contraction were as much as indicated by the first
term, consumption would fall so much that domestic production and employment would be
unaffected by the shock. The second term indicates that this monetary contraction is mitigated
somewhat by the need for overall aggregate demand to increase, so as to increase employment
towards the desired, flexible price level. Overall, however, since consumption must be reduced
in response to a government spending shock, relative to the sticky price economy (where it does
not move at al), it must the case that the optimal monetary rule is negatively related to
government spending shocks.

Clearly, the rule given by (45) requires that the nominal exchange rate be free to movein
response to the country specific optimal monetary rules. Under any type of pegged exchange rate
arrangement, this monetary rule cannot be implemented. Therefore, the central message of the

previous sections is upheld in the presence of fiscal policy shocks.

Section 9. Conclusions

This paper has examined the trade-off between fixed and floating exchange ratesin a
sticky-price dynamic, stochastic general equilibrium model with capital accumulation. The
results suggest that the trade-off is quite at variance with much of the discussion in the policy
literature. In our model, allowing the exchange rate to float does not help at al in the response to
country- specific supply or demand policy shocks. In fact, fixed exchange rates may do better,
by increasing employment and long run GDP, aswell aswelfare. But if the benchmark
comparison is one where monetary policy can be “activist’, adjusting efficiently in response to
macroeconomic shocks, then giving up exchange rate flexibility will have real costs, both in
terms of macroeconomic volatility and average long run GDP.

A number of qualifications should be made about the analysis. Very specia functional
forms are used in order to facilitate an analytical solution. In amore general model, it is not

clear that the sharp conclusions of our analysis would remain in complete. For instance, with a
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more general money demand schedule, interest rates would be variable, and non-monetary shocks
would influence the exchange rate. But it isworthwhile to note that the functional forms used
are very close to those employed in the quantitative International Real Business Cycle literature,
soitisnot clear how limiting the present model is. In general however, the special assumptions
of the model make it difficult to assess the full quantitative effects of alternative exchange rate
regimes. In particular, to properly assess the impact of monetary shocks on the economy, one
would presumably need to allow for a more persistent degree of price rigidity, along the lines of
Calvo (1983) or Taylor (1979). Extending our model to alow for this would make it necessary
to employ numerical solution methods. Thisisleft for future research.

Nonetheless, our analysis may throw some light on the debate about the costs and
benefits of exchange rate flexibility. In thisvein, we might interpret the results as providing a

cautionary note about the adjustment properties of floating exchange rates.
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