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Abstract

According to conventional wisdom, fiscal policy is more effee under a fixed than under
a flexible exchange rate regime. In this paper we recondmetransmission of shocks to gov-
ernment spending across these regimes within a standardkigmesian model of a small open
economy. Because of the stronger emphasis on intertempuotiadization, the New Keynesian
framework requires a precise specification of fiscal and nagp@olicies, and their interaction, at
both short and long horizons. We derive an analytical chiaraation of the transmission mecha-
nism of expansionary spending policies under a peg, shothitghe long-term real interest rate
always rises in response to an increase in government spgifdnflation rises initially. This
response drives down private demand even though shortreszimates fall. As this need not be
the case under floating exchange rates, the conventiondbmisieeds to be qualified. Under
plausible medium-term fiscal policies, government spegpdimot necessarily less expansionary
under floating exchange rates.
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1 Introduction

One of the most popular pieces of wisdom in economic polidhésidea that fiscal policy is more
effective in a fixed exchange rate regime or a currency um@ative to a regime of flexible exchange
rates. In this paper, we revisit the theoretical foundatiofhthe conventional wisdom on the relative
effectiveness of fiscal policy under alternative excharge regimes, using a standard New Keyne-
sian model of a small open economy. We do so by focusing odysis@n the inherent link between
the macroeconomic effects of short-run stimulus and ieaipectations about medium-run mon-
etary and fiscal policy developments. We do not, howeveriatieyrom the assumption of perfect
credibility of the peg, and we do not consider the case ofgeotve deficit monetization, discussed
in an important contribution by Dornbusch (1980Rather, we look at plausible monetary and fiscal
policy regimes, assumed to remain in place over the medium ru

Specifically, the New Keynesian model calls attention tortfed long-term rate as a core indicator of
the overall stance of stabilization policy: for private demd to increase in response to a shock, this
rate must fall; see Woodford (2003). Then, as stressed byeftgrMeier, and Miller (2009), under
the expectation hypothesis, long-term rates reflect thieegpaith of (current and future anticipated)
monetary and fiscal decisions, via the effects of the lattestwort-term rates over time. Based on
this consideration, in this paper we are able to derive spigagictions regarding the macroeconomic
dynamics following any given fiscal expansion in a small opepnomy, as a function of the regimes
governing the evolution of fiscal policy and monetary/exaymrate policy.

The main conclusion of our analysis is that fiscal policy ismecessarily less effective under flexible
exchange rates. With the central bank’s behavior appraeidiay a Taylor rule, first, a high degree
of monetary accommodation can greatly amplify the exparasip effects of fiscal stimulus under
flexible rates, up to making fiscal stimulus approximatelypawerful as under a peg. Second, a
plausible regime of medium-run fiscal consolidation in vhiafter the initial stimulus, both spending
and taxes are adjusted so as to stabilize debt, can actumlrmine the ranking according to the
conventional wisdom. The transmission mechanism for tlse cd a float is analyzed in detail by
Corsetti et al. (2009), henceforth CMM, who show that, etling else equal, the long-term real
interest rate tends to fall if agents anticipate a contoadt government spending in the near future,
boosting private and thus aggregate demand. A specificibatitm of this paper is to show that a
fall in long real rates in response to a fiscal expansion ispossible under a peg, whether or not
agents anticipate spending cuts in the medium term.

*According to Dornbusch, the prediction that a fiscal exgamsauses the exchange rate to appreciate is an unappealing
feature of the Mundell-Fleming model, in apparent contraish the practical experience in policymaking. To address
this issue, Dornbusch encompasses medium-term monetagjodments in the model, focusing on the case in which
government expansions in the short run foreshadow defiaietization over the medium run. The anticipation of a future
monetary expansion already weakens the exchange rateshaiierun.



Indeed, we provide a simple analytical characterizatiothefeffect — in the initial period — of tem-
porary shocks (including fiscal ones) on the long-term nai iegime of limited exchange rate flex-
ibility. Namely, assuming complete financial markets anditacely separable utility for simplicity,
we show that, up to a first-order approximation, under a pedathg-term real rate moves one-to-one
with the initial (unexpected) change in the CPI. In otheragotthe initial bout of inflation in response
to a fiscal expansion approximates the rise in long-termregas on impact. In turn, this rise in long-
term real rates drives down consumption demand propotiétyraThe crowding out of consumption
thus reduces the multiplier. Different outcomes, instead possible under a float, depending on the
interaction of monetary and fiscal policy in the medium run.

A corollary of our analysis is that, under a peg, short-teeal rates and long-term real rates co-
move negatively in response to a fiscal shock: the lattergsaesy rise on impact, even if the former
fall one-to-one with the rate of inflation. This charactatian of the transmission mechanism casts
doubts on the argument underlying the so-called Waltetisjge® According to this critique, under
a fixed exchange rate regime, exogenous cyclical shocKsidiimg fiscal shocks) that cause inflation
are bound to be amplified by the implied endogenous pro-gaicinovements in the real interest
rate. A fixed exchange rate regime, so the argument goesrsftiie inherently destabilizing. It is
apparent that this argument relies on the maintained (lvatriact) assumption that real rates move
necessarily in the same direction over the whole matunityctire.

We carry out a robustness analysis by enriching the basHlie Keynesian small open economy
framework with features capturing financial imperfectiamsl frictions. After establishing that our
main conclusions hold under incomplete financial marketsels we study the case of economies
with limited asset market participation—a fraction of hehslds are excluded from financial markets,
possibly because of (hon-modeled) costs of access to thisoal Btabilization is typically motivated
by pointing out that a significant fraction of households rfeme financial constraints, making mon-
etary policy less potent. We show that our main results aarey to this environment as well, where
fiscal policy becomes overall more effective.

Overall, our results provide a fresh perspective on theivelanerits of fiscal policy as a stabilization
tool under fixed and floating exchange rates, and possiliyeaiationale for why fiscal policy is used
as an actual stabilization tool under both exchange ratenesgy While for analytical purposes we
focus on the transmission of exogenous innovations in gwrent spending, our results are informa-
tive as to how an endogenous policy response to shocks Iy tikaffect the economy under a peg
or float. Specifically, to the extent that variations in gewaent spending in response to shocks are

2The constant of proportionality depends on the curvaturthefutility function. While this condition does not hold
exactly if markets are incomplete, or preferences are nditiael separable, the main insight of a positive relatiotwaen
initial unexpected inflation and the movement in the longrteate remains valid in more general model specifications.
3See Walters (1992) and Buiter, Corsetti, and Pesenti (1998)



partly reversed in the future, they are likely to be a stabilon tool at least as effective under floating
as under fixed exchange rates.

This paper is organized as follows. Section 2 reviews the@ational wisdom based on the tradi-
tional Mundell-Fleming model. Section 3 presents our Newnésian (NK) model of a small open

economy. Section 4 provides a brief overview of the lineatizquilibrium conditions. Section 5

reconsiders the conventional wisdom in the NK frameworku&ing on the special case of an ex-
ogenous autoregressive fiscal disturbance. Section 6edeainalytical results regarding the fiscal
transmission mechanism. Section 7 carries out experinh@rasgeneral specification of fiscal policy

with endogenous correction of both taxes and spending.id®e8texplores the robustness of our
results in the presence of financial frictions. Section Sctafes.

2 The conventional wisdom

The conventional wisdom typically refers to the textbooksi@n of the Mundell-Fleming model as
illustrated graphically by Figure 1. Aggregate demakid,s measured against the horizontal axis,
and the nominal interest rate is measured against the alaatits. The downward sloping line is the IS
curve, derived from the equilibrium condition that investmequals savings, and expressing output
as a declining function of the interest rate. The positiotheflS curve depends on the level of the
exchange rate: with preset prices, a nominal (=real) dégties moves the IS to the right, through a
positive competitiveness effect on real export. In the gasknd of this curve, the exchange rate is
determined by the uncovered interest parity condition—habd fixed exchange rate requires equality
between the domestic and the foreign interest rate in ndri@mas. Under a floating rate, one needs
to make an assumption about agents’ expectations of fukereamge rates. Without loss of generality,
for our purpose it is analytically convenient to assume tiaexchange rate follows a random wélk.
Money demand is a positive function of output, and a negédtinetion of the nominal interest rate.

In a small open economy (foreign interest rate and pricegiges), a spending expansion has a large
multiplier effect on output under fixed exchange rates, avftijust crowds out net exports one-to-
one under flexible exchange rates. The reason for theseetiffal results is a different degree of
monetary accommodation across the two regimes. Under atlpegentral bank is committed to
stemming any change in the demand for money that may compedimé sustainability of the official
exchange rate parity. Hence there must be full monetaryracmmlation: if government interventions
drive up employment and income, households and firms ragedemand for cash, and the central
bank has to raise its money supply by the same amount. If maidthe interest rate would rise, and
a higher interest rate would tend to make the currency ajgieefvia the uncovered interest parity

4Many textbook models assume stationary expectationsaidstée exchange rate in the future is expected to revert to
some given value.
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Figure 1: Expansion of government spending in Mundell-Ffgmmodel (textbook version).

condition), contradicting its commitment to maintainitng tcurrency peg. This implies a multiplier
larger than one for the case of a peg.

Under a flexible rate regime, instead, the central bank iscaptmitted to any particular exchange
rate parity. If a spending expansion were successful inngusmployment, incomes and therefore
the demand for money, there would be an upward pressure eregttrates that would in turn make
the currency appreciate. But a stronger currency reduggs@ate demand and income, by crowding
out net exports, and therefore counteracts the effectsedhttial stimulus on interest rates. Since in
equilibrium there cannot be any upward pressure on thedstieate or the exchange rate, on impact
the latter must appreciate by enough to rule out any chantpeilevel of aggregate demand, output,
and money demand. So, a government expansion results etytin nominal and real appreciation,
and a different composition of final demand, with more putiémand and fewer exports.

Such sharp results are of course sensitive to the paramadteri of expectations. Assuming a station-
ary exchange rate, for instance, the impact appreciatidineoéxchange rate under a floating regime
would create expectations of depreciation in the future ednilibrium, the domestic interest rate
would rise above the foreign one, with crowding out effecisdomestic investment. The substance
of the analysis above would not be affected, but there woelddme response in equilibrium policy
rates, and the composition of final demand, whereby morergovent spending would imply both
lower net exports and lower investment. A further obseorais that, encompassing price dynam-
ics in the model, the inflationary consequences of a speraipgnsion should be more pronounced
under a fixed exchange rate.

The presumption that the degree of monetary accommodatiordessarily higher under a peg is
nonetheless controversial, even in the traditional lttee Implicit in the analysis by Dornbusch
(1980), for instance, is the notion that, in practice, maneaccommodation tends to be quite pro-

SNote that in this simple exercise monetary accommodatiorksvthrough changes in the money supply: the interest
rate actually remains constant in both regimes. The arsabfshe flexible exchange rate regime is indeed typicallyiedr
out under the assumption of a constant money supply.



nounced under a floating regime—a position motivated by thgikcal observation that the nominal
exchange rate tends to depreciate with fiscal expan$ions.

3 A small open economy model

In the following we outline a New Keynesian small open ecopanodel similar to Gali and Mona-
celli (2005) and Ghironi (2000). Our exposition follows CMcept that, for clarity of exposition,
in our baseline scenario we assume complete internatioreidial markets. In a later section, we
consider alternative assumptions regarding the set ofnatonally traded assets and the fraction
of households that participate in domestic asset markets. egposition focuses on the domestic
economy and its interaction with the rest of the world, ROW,short!

3.1 Final Good Firms

The final consumption good;;, is a composite of intermediate goods produced by a continoifu
monopolistically competitive firms both at home and abro&d.usej € [0, 1] to index intermediate
good firms as well as their products and prices. Final goodsfiperate under perfect competition
and purchase domestically produced intermediate gddgls(j), as well as imported intermediate
goods Yz (7). Final good firms minimize expenditures subject to the feiig aggregation technol-

ogy
<[ / YH,tu)de] ) +w:<[ / YF,tu)de] ) . (3.1
0 0

wherec measures the trade price elasticity, i.e., the extent oftubion between domestically pro-

Q=

Ct: (l—w)

duced goods and imports for a given change in the terms aof trBige parameter> 1 measures the
price elasticity across intermediate goods produced wite same country, while measures the
weight of imports in the production of final consumption geeea value lower than 1/2 corresponds
to home bias in consumption.

Expenditure minimization implies the following price irgis for domestically produced intermediate
goods and imported intermediate goods, respectively,

1

1 17; 1 1—e
Pras = ( / PH,Aj)l—Edz') P ( / PF,t<j>1—ﬁdz'> . (3.2)
0 0

By the same token, the consumption price index is

1

= (1 -w) P +wPi) " (3.3)

6See Corsetti, Meier, and Milller (2010b) for recent evigenc
"Our small open economy can be interpreted as the limiting esthin a two-country world of an economy that has a
relative size of zero; see De Paoli (2009).



Regarding the ROW, we assume an isomorphic aggregationdédy. Further, the law of one price
is assumed to hold at the level of intermediate goods suc¢h tha

Pr & = P/, (3.4)

whereé&, is the nominal exchange rate (the price of domestic curreantgrms of foreign currency)

andP;* denotes the price index of imports measured in foreign aegrdt corresponds to the foreign

price level, as imports account for a negligible fractiorR&®W consumption. For future reference

we define the terms of trade and the real exchange rate as

s= 2t g, = 2t
Fit ¢

respectively. Note that while the law of one price holds tigloout, deviations from purchasing power

(3.5)

parity (PPP) are possible in the short run, due to home biasrisumption. Below we will consider
the dynamics of the model around a symmetric steady stateteatPPP holds in the long run.

3.2 Intermediate Good Firms

Intermediate goods are produced on the basis of the folfpwioduction functionY;(j) = Hy(j),
whereH,(j) measures the amount of labor employed by fjrm

Intermediate good firms operate under imperfect compatitie assume that price setting is con-
strained exogenously by a discrete time version of the mestrasuggested by Calvo (1983). Each
firm has the opportunity to change its price with a given philitg 1 — £. Given this possibility, a
generic firmj will set Py ,(j) in order to solve

max E; Z & ptsk Yk () Prre (5) — Wi Hepn ()] (3.6)
k=0

wherep, ;1 denotes the stochastic discount factor afd, ,(j) denotes demand in periagd+ £,
given that prices have been set optimally in periodl; denotes the expectations operator.

3.3 Households

For our baseline scenario we assume that there is a repaéigeritousehold that ranks sequences of
consumption and labor efforif; = fol H,(j), according to the following criterion

o0 Cl—’y Hl"r@
E k| Dotk Mk | 3.7

We assume that the household trades a complete set of stategent securities with the rest of the
world. Letting=,,; denote the payoff in units of domestic currency in period 1 of the portfolio
held at the end of period the budget constraint of the household is given by

WiH; + Yy — Ty — P.Cy = Ey {pt4+1Z¢4+1} — Et, (3.8)

6



whereT; andY; denotes lump-sum taxes and profits of intermediate good fiespectively.

3.4 Monetary and fiscal policy

The specification of monetary policy depends on the excheatgeegimes. Under flexible exchange
rates, we assume that the central bank sets the nominaltehmrinterest rate following a Taylor-type
rule:

log(Ry) = log(R) + ¢x(Hps — 1), (3.9)

wherelly; = Py ./Pu 1 measures domestic inflation and (here as well as in the foltpwari-
ables without a time subscript refer to the steady-stateevaf a variable. In this case, the nominal
exchange rate is free to adjust in accordance with the éguith conditions implied by the model.
Note that under a float, several monetary regimes are pessiblthe specification of monetary policy
is key for our comparison of fiscal policy transmission ungegs and floats.

Under an exchange rate peg, the monetary authorities angeddo adjust the policy rate so that the
exchange rate remains constant at its steady-state leehsible policy that ensures this as well as
equilibrium determinacy is given by:

log(Ry) = log(Rf) + ¢¢log(&:/E), with ¢¢ > 0, (3.10)

see Ghironi (2000) and Benigno, Benigno, and Ghironi (2007)
As regards fiscal and budget policy, we assume that governspending falls on an aggregate of
domestic intermediate goods only:

1 P
Gt=< /0 YH,t(j)ildj> : (3.11)

We also posit that intermediate goods are assembled so asitoine costs. Thus the price index for

government spending is given B . Government spending is financed either through lump sum
taxes,T;, or through issuance of nominal one-period debt, The period budget constraint of the
government reads as follows:

R;'Diy1 = Dy + PGy — Ty (3:.12)

Defining D; = D,/P,_, as a measure for real, beginning-of-period, debt, Bhe= 7}/ P, as taxes
in real terms, we posit that fiscal policy is described by tie¥ving feedback rules from debt accu-
mulation to the level of spending and taxes:

Gy =(1—-p)G+ pGi—1 —YaDpi + ¢, Tre = Y1 Dpe, (3.13)

wheree; measures an exogenous iid shock to government spendingy-plaeameters capture the
responsiveness of spending and taxes to government sgesmtindebt. Note that standard analyses

7



of the fiscal transmission typically assume tiiat = 0. When taxes are lump-sum, Ricardian equiv-
alence obtains in this case, as the path of government speisdexogenously given, and the time
path of debt and taxes becomes irrelevant for the real @itocaCompared to this benchmark, allow-
ing for ¢ ¢ > 0 fundamentally alters the fiscal transmission mechanisenC3M. For once, strictly
speaking, Ricardian equivalence fails in this case, evaarmdxes are lump sum. A debt-financed cut
in taxes dynamically leads to an adjustment in real spendiffigcting the real allocation. Moreover,
the time profile of adjustment affects the intertemporatg@of consumption, with sharp implications
for macroeconomic dynamics. Below we analyze the fiscabtrassion mechanism in light of these
considerations, contrasting results under a floating exgphaate regime with those obtained under a
pegged exchange rate regime.

3.5 Equilibrium

Equilibrium requires that firms and households behave @ilynfor given initial conditions, exoge-
nously given developments in the ROW, and government galicMoreover, market clearing con-
ditions need to be satisfied. At the level of each intermedjaiod, supply must equal total demand
stemming from final good firms, the ROW, and the government:

Yi(j) = (%ﬁ”) B ((1 —w) (%t) - Cy +w <1;;?>—0 Cr + Gt> , (3.14)

where P;; , and Cy denote the price index of domestic goods expressed in foreigrency and

ROW consumption, respectively. It is convenient to definenalex for aggregate domestic output:

Y, = (fol Yt% (j)dj) - Substituting forY;(4) using (3.14) gives the aggregate relationship

P —o P* —0
Vi=(1-w(=2) CG+w(2) c+a,. (3.15)
P, Py
We also define the trade balance in terms of steady-statetoutp
1 P,
TB; = v <Yt - ﬁ,tCt - Gt> . (3.16)

In what follows, we will consider a first-order approximatiof the equilibrium conditions of the
model around a deterministic steady state with balanceeé tzero debt, zero inflation, and purchas-
ing power parity. Further, we consider only shocks thatin&tg in the domestic economy and thus
do not affect the ROW.

4 Linearized equilibrium conditions

In this section we present a set of equilibrium conditiorad ttan be used to approximate the equilib-
rium allocation in response to government spending shatksda neighborhood of the steady state.

8



In what follows, lower-case letters indicate percentageadiens from steady state, while a hat indi-
cates that such deviations are measured in percent of sstaiyoutput. Details of the derivation can
be found in the appendix. Observe that under a float and foxagemously given path of govern-
ment spending, three equations are sufficient to charaetdre equilibrium: a dynamic IS equation,
the New Keynesian Phillips curve and a characterization@fetary policy? A three-equation rep-
resentation of the equilibrium is not possible for a richeedfication of fiscal policy featuring an
endogenous feedback effect from debt to spending and/@sie af an exchange rate peg, however.
The dynamic IS equation is given by:

(1-xw

Y = By — (re — Byt g41) — EtAGiga, 4.1)

wherer; denotes domestic (producer price) inflation and, accortingur definition,g; denotes
the deviation of government spending from steady state nnedsn percent of steady-state output.
measures the government spending-to-output ratio in #aelgtstate antb = 1+ w(2—w)(oy —1).
The open-economy New Keynesian Phillips curve is given by

Tt = BETH 41 + K <80 + ﬁ) Yyt — fiﬁf]u (4.2)

wherex = (1 — BE)(1 — €)/¢.

Either monetary policy is characterized by an interest fe¢elback rule (in which case the nominal
exchange rate is free to adjust) or monetary authoritiassattje policy rate so as to peg the exchange
rate to its steady-state level. Formally, we have:

Ty = QrTHt, OF 1= Qgey. (4.3)

Note that variables pertaining to ROW are zero in terms ofat®ns from the steady state, as we
only consider shocks in the domestic economy.
The evolution of public debt, government spending and taéxgien by

5CZ¥+1 = CZ? + xwst + g — B, (4.4)
g = pgi-1— T/JGCZ; + &, (4.5)
t; = rd. (4.6)

In order to fully specify the equilibrium dynamics, we redlhe nominal exchange rate to the dynam-
ics of output and inflation as follows. The definition of thents of trades, = py+ — pr; and the

8This is often referred to as the canonical representatich@New Keynesian model (see, e.g., Gali and Monacelli
2005). As Gali and Monacelli (2005) abstract from governtrepending, our representation differs from theirs. Impor
tantly, we prefer to represent the canonical form using aiit@ather than the output gap, in view of the fact that change
in government spending also alter the natural level of dut@ali and Monacelli (2008) consider a very similar setuy,
focus on the special case where the intertemporal elgstitiubstitution and the trade price elasticity are equaiie.



law of one price imply
St = PHt T €t 4.7)

Using the good market clearing condition and the risk slgacondition, we can express the terms of
trade in terms of output net of government spending:

1—x N

——wsy = —(Yt — 9t)- (4.8)
~y

Given initial conditions and a sequence for innovationsdvegnment spendind:, }7°,,, equations

(4.1) to (4.8) pin down a sequence for nine variafl@sr:, 7r ¢, Dr ¢, G, €, St tr, diy1}52,, Where

THt=PHt — PHt-1-

5 Reuvisiting the conventional wisdom: exchange rate regimand mon-
etary accommodation

In theoretical studies of the macroeconomic effects of figolcy, government spending is typically
assumed to follow an exogenously given AR(1) process. Infraumework, this assumption corre-
sponds to the case of no feedback from debt accumulationetodépg,y¢ = 0, which, as already
mentioned, implies Ricardian equivalence. While resuégtthis conventional parameterization pro-
vides a useful starting point to our analysis. Specificallg,take up the issue of how and why the
exchange rate regime may alter the transmission of an auessive spending shock matched by
higher lump-sum taxes. Using model simulations, we showuhder standard assumptions on pa-
rameter values this basic exercise supports a particytercasf the conventional wisdom, namely,
that fiscal policy is more effective in stimulating econoragtivity under a regime of fixed exchange
rates than under floating exchange rates (and in which theat®ank follows a Taylor rule).

For our numerical experiments we adopt the following patemelues: a period in the model corre-
sponds to one quarter. The discount fagtas set t00.99. We assume that the coefficient of relative
risk aversion;y, and the inverse of the Frisch elasticity of labor supplytake the value of one. The
trade price elasticity is set equal to unity as well. Regarding openness, we assume.3. As price
rigidities are bound to play an important role in the trarssign of government spending shocks, we
assume a fairly flat Phillips curve. We do so by setting 0.9, a value that implies an average price
duration of 10 quarters. Note that such a parameterizationa facieis in conflict with evidence
from microeconomic studies such as Nakamura and Stein28@8). Nonetheless, the choice of a
relatively high degree of price rigidities seems apprdpria the context of our framework, as we
abstract from several model features that would imply agfta®hilips curve for any given value 6f
e.g., hon-constant returns to scale in the variable fadtpraduction or non-constant elasticities of

10



Government spending Output

15

0.5

Inflation

0.06

0.04
0.05f >~ o

0.02

-0.02 : ‘ -0.05 : ‘
0 10 20 30 0 10 20 30

Price level Exchange rate
0.8 ‘ ‘ 0.5 ‘ ‘

0.6

0.4 - - ofF—><

02 - ~ -

0 -0.5
0 10 20 30 0 10 20 30

Figure 2: Effect of government spending shock under peg aad. fNotes: dashed lines display re-
sponses under floating exchange rates assuming 1.5; solid lines display responses under pegged
exchange rates. Output and government spending are measupercent of steady-state output.
Other variables are measured in percentage deviationsdready state (quarterly frequency). Hor-
izontal axes indicate quarters. Inflation and price levelgme to the price of domestically produced
goods.

demand We also abstract from wage rigidities. We set 11, such that the steady-state markup is
equal to 10 percent. In specifying monetary policy, wegset 1.5. As discussed below, this param-

eter plays a central role in the transmission of fiscal shdekelly, the average share of government
spending in GDP is set to 20 percent, and we assume that thisteaece of government spending is
p=0.9.

Figure 2 displays the impulse response to an exogenousseie government spending by 1 percent
of GDP, for two economies that are identical in all respegtept for the exchange rate (and thus
the monetary) regime. The responses of output and govetrspending are measured in percent of
steady-state output. The responses of the other variatdeseasured in percentage deviations from
steady state. The horizontal axes indicate quarters. Tietlse refers to the exchange rate peg,

9See Gali, Gertler, and Lopez-Salido (2001) or EichenbandFisher (2007) for further discussion of how real rigédit
interact with nominal price rigidities in the context of tNew Keynesian model. Note that the latter study also consiae
non-constant price elasticity of demand, which furtheréases the degree of real rigidities.
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while a dashed line marks the floating regime. The AR(1) ms@# government spending, identical
across exchange rate regimes, is shown in the upper left.pane

Afirst notable result is that, in both regimes, the respofiseitput (upper right panel) is positive, but
smaller than unity throughout. This is quite different froine predictions of the Mundell-Fleming
model for a small open economy with perfect capital mobilitg already discussed above, according
to this model, government spending multipliers on outpousth be larger than one under a peg, zero
under a float. Nonetheless, our results do agree with theetional theory in relative terms: in
response to a positive (autoregressive) fiscal shock, GRruhe peg exceeds that under the float
by approximately 25 percent on impact and the response of BBRins stronger under the peg for
the first couple of quarters after the initial impulse.

Further notable results shown in Figure 2 concern the respohinflation and the price level. On
impact, the response of domestic inflation (middle left prisgpositive irrespective of the exchange
rate regime. Yet, over time, inflation follows divergenthmat Under a peg, inflation falls below its
steady-state value after about 2 years. Under a float, itirenpesitive throughout. This has direct
implications for the policy rate. Under a float, the Taylderimplies that the policy rate rises sharply
on impact, and only gradually reverts to its steady-statelleIln nominal terms, the policy rate
under a float thus remains above the constant nominal ratatel by the need to maintain the peg.
Moreover, as the Taylor principle is satisfied under a flazd| short-term interest rates (not shown)
rise above steady-state levels throughout the expansidisaal stance such that the long-term real
interest rate rises as well.

The differential behavior of inflation also maps into an appalong run divergence in the price level
for domestically produced goods ), and thus in the nominal exchange rate. With the central
bank following a Taylor rule under a float, monetary authesiadjust the policy rate in response to
the rate of growth in prices, and nominal prices drift to anpemently higher level. Since purchasing
power parity (henceforth PPP) must be satisfied in the laimgthe nominal exchange rate depreciates
proportionally over time. So, under a float, both the levalaestic prices and the nominal exchange
rate display a unit root behavior.

When the exchange rate remains (credibly) pegged to italifetel, instead, long-run PPP requires
domestic prices to revert to their initial steady-stat@ledfter an initial positive bout, inflation must
therefore fall below its steady-state rate. Intuitivetythe short run firms respond to the additional
demand from the government by raising prices. This makeas thes competitive in the world mar-
ket. As government spending progressively reverts to itmlrievel, domestic firms need to re-gain
competitiveness: when re-optimizing prices, they do sodiiirgy lower prices along with a falling
government demand.

Since in Figure 2 government spending is exogenously da@techand identical across exchange rate
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regimes, larger output effects under a peg reflect a relgtmere accommodative monetary policy—
as maintained by conventional wisdom. Given the role thatetery accommodation plays in the
transmission mechanism, our results are somewhat sentgtihe parameterization of the monetary
policy rule under a float, a point illustrated by Figure 3. histfigure, we contrast results for a
high and a low value of the coefficient.. With a coefficient as high as, = 3, implying that the
central bank targets near price stability, the impact mplidti is about 0.6 (dashed-dotted line)—a
result more in line with the traditional Mundell-Flemingew of relatively weak output effects of
government spending under a float. Conversely, with a lowefficient¢, = 1.01, indexing a mild
reactivity of the central bank to current inflation, the impmultiplier under a float is very close to
that under a peg (cumulative multipliers, obtained by sungmip the output effects over time, are
actually larger).

In light of the above results, we can rephrase the key legsomthe conventional wisdom: since the
effectiveness of fiscal policy depends on the degree of nmop@iccommodation, comparing fiscal
transmission across exchange rate regimes requires a@sgacification of how monetary policy is
and will be conducted. In this respect, the New Keynesianehprbvides a clear and transparent
framework for doing so.

6 Inspecting the role of long-term real interest rates

To analyze more closely how the transmission of fiscal shizckeund to depend on the interaction
of fiscal and monetary policy over different time horizong, mow turn to a simple analytical charac-
terization of fiscal transmission under a float (cum Tayldeyand under a peg. The main insight is
that fiscal policy cannot be modeled without specifying a imedand long-term policy framework.
Relative to the Mundell-Fleming world, New Keynesian as&yrovides a more suitable framework
for this purpose, as it assigns a much greater role to opimedtemporal allocation by households
in response to changes in relative prices, and most notalthetpath of real interest rates.

In the baseline NK model, the optimal path of consumptiomeracterized by the consumption Euler
equation. Using a linearized version of the model (see afigeand solving forward, this equation
yields

1 o0
cr = —;Et Z (Tt4s — T414s), (6.1)
s=0

=T
where we have used the fact that the economy is stationagythars always reverts to the steady
state (i.e.]ims_ o 45 = 0). Equation (6.1) shows that, in terms of deviations fromdteady state,
current consumption is determined by expectations oveeitiee path of future ex-ante real interest
rates. Since the expectation hypothesis holds in the mtdelatter can be interpreted as a measure
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of the real return on a bond of infinite duration, i.e., as asneaof the long-term real interest rafe.

It is easy to see how the long-term real rate synthesized ischmonetary interactions across all
time horizons, in response to fiscal (as well as to any othprayf) shocks (see CMM). As already
mentioned, under a float, monetary policy is not constrabetthe need to bring the price level back
to its initial steady-state level in the long run. With a Tayfule in place, the monetary stance in
response to a fiscal expansion is contractionary in bothhbé snd the long run, to a degree that
depends on the parameterization of the coeffictgntSince the increase in spending causes inflation
to remain persistently positive, short-term rates are etgueto remain above or at their steady-state
value over time, implying a rise in long rates on impact. Irp&pdix C we show formally that under
a float, long-term rates always increase for plausible patanvalues, as long as; = 0.

Consider now the case of a peg. As shown in Figure 2, underanmy peg, monetary policy appears
to be more accommodative in the short run, since in real tehod-term interest rates fall one-to-one
with the rise in inflation. By the same token, however, sheat rates rise in the medium and the long
run, when, for an unchanged nominal exchange rate, purghasiwer parity drives inflation into
negative territory (in deviations from the steady stateie@ the dynamics of inflation displayed in
Figure 2, for instance, real short-term rates initially felow steady state, but become positive after
about 8 quarters.

This observation raises the issue of determining in whicédtion the long-term rate moves on im-
pact. Under our simplifying assumptions (a small open engnaonstant foreign variables), it is
possible to provide a simple analytical insight on this dgioas Recall that under complete financial
markets, the economy is stationary and always reverts tstéaely state after a temporary increase in
domestic government spending. As PPP holds in the longliun,.., P, = P* under an exchange
rate peg: in the long run, the domestic price level is pinmaardby the foreign price level. It follows
that) ,°, m = 0. At the same time, the domestic interest rate is pegged tatieéh one, the latter
being constant by assumption. Therefore,

o0
To = —E T4+1 | — ™o +mo = 7o-

t=0

=0
Hence, on impact the response of the real long-term intesgsis equal to the initial, unanticipated
change in CPI inflation (the future evolution of inflation istmelevant). As the initial effect of an
increase in government spending on inflation is positive Jdimg-term rate increases, and consump-
tion cannot but decline. Moreover, a positive differenbatween domestic and foreign long-term

°The long-term real interest rate is also —via risk sharinightly linked to the real exchange raterc, = ¢; = 7; (see
appendix). Hence, movements in the long-term interestmeatg simultaneously rationalize changes in consumption and
the real exchange rate. Specifically, CMM discuss how the@bepl path of future government spending alters the behavio
of long-term real interest rates and thus the short-runsaidient to an exogenous innovation in government spending.
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real rates causes the exchange rate to appreciate in neal ter

It is worth stressing that the above result has a number dfdatfwns for the literature on macroeco-
nomic adjustment and stabilization policy under a fixed exgle rate regime. A point in case con-
cerns the so-called Walters critique. This starts from theeovation that, holding the nominal interest
rate constant, the inflationary effects of a positive densmatk translate into a fall in the short-term
real interest rate. The endogenous movement in the reaésiteate, the argument goes, is expan-
sionary: it boosts demand further, rather than stabilizingn its extreme (perhaps caricature-like)
form, the Walters critique states that a small open econamyying a currency peg or participating
in a currency union becomes unstable, since shocks arefatfly procyclical movements in the
monetary stance.

The traditional counterargument points out that, with frsidomestic inflation, rising prices would
eventually crowd out exports, naturally stabilizing demh&nrough the real exchange rate channel.
The modern paradigm clarifies a deeper issue. As shown abogler a peg, the long-run real rates,
which drive private demand, actually rise one-to-one withihitial bout of inflation. While the short-
run inflationary consequences of a positive demand shoadkisimeously reduce short-term rates in
real terms, these are not directly relevant for private dpandecisions.

Note that a reference to the effects of rising prices on caitiymness is still appropriate in the
modern framework: competitiveness is the economic fordenoePPP. What the New Keynesian
model emphasizes is that one cannot contrast the real eyelrate channel and the interest rate
channel, treating them as independent of each other. Ifileguin, they both shape the intertemporal
price relevant for private consumption/saving decisions.

7 Overturning the conventional wisdom: the medium-term fisal
framework

The role of intertemporal prices in the transmission of fipadicy stressed above naturally points to
the importance of broadening the analysis so as to encorgpassal specifications of the medium-
term framework—beyond the cased = 0. To explore this new direction of the analysis, in what
follows we refer to CMM and contrast results fog, = 0 andy¢ = 0.02, while settingyr = 0.02;
compare equation (3.13). Note that with a positiyg an expansion of government spending leads to
an endogenous adjustment of spending over time. From aitptavet point of view, our assumptions
imply that government spending is cut, and taxes are inetkasy 0.02 basis points for every 1
percent increase in government debt (all measured in uhiteady-state output).

For economies with floating exchange rates, the relevandelsfstabilization for the effectiveness of
fiscal stimulus cannot be overstated. CMM analyze in détailmnplications of endogenous dynamic
cuts in spending, dubbed “spending reversals,” and shavitthapending multiplier on consumption
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Figure 4. Effect of government spending shock with spendewgrsals: peg vs float. Notes: solid
(dashed) lines display responses for peg (float); outputswmption and government spending are
measured in percent of steady-state output. Other vasiable measured in percentage deviations
from steady state. Horizontal axes indicate quarters. tioflaand price level pertain to the price of
domestically produced goods.

may be positive on impact: consumption demand is actuatiwded in; the response of output is
therefore larger. The transmission mechanism is analogotise one discussed under the peg in
the previous section. Following the same logic as beforefogas on the response of inflation.
The rate of inflation, positive in the short run, turns negativer time (relative to the steady state)
in anticipation of spending cuts, and thus even before thateare actually implemented. This is
because, with sticky prices, forward-looking firms optilpadjust prices downward ahead of the
fall in demand. Since lower inflation means lower policy sateelative to the case af; = 0, a
spending expansion in the short run may actually be accoiegény a fall (not a rise) in the long-
term interest rate, crowding in private demand and boostiigut more than one-for-one on impact.
As an implication, the exchange rate depreciates, insteagpreciating. This is consistent with a
recent body of evidence for economies that have adoptedhifpaxchange rates (see the discussion
in Corsetti et al. 2010b).

For our purposes, the CMM case of a spending reversal is iedgeelevant because their transmis-
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sion mechanism sharply differs across exchange rate regifigure 4 reports impulse responses for
the float (dashed lines) and the peg (solid lines), for gawemt spending shocks characterized by
reversals (the endogenous behavior of spending over tisteoisn in the upper left panel of the fig-
ure). The results contrast sharply with those shown in [Ei@icomputed in the absence of spending
reversals. In particular, the output response, shown inpiper right panel, is apparently at odds with
the conventional wisdom: for the first two years the outpepamse is now larger under a float than
under a peg.

While the regime of debt consolidation (with reversals)u#ie€consequential for the short-run output
effects under a float, it plays no quantitatively importaslerunder a peg. This is consistent with
our analytical characterization of the transmission uradeeg, according to which—on impact—
the long-term real rate always rises with impact inflationrespective of the exact path of future
short-term real rates, and thus irrespective of the typdrardsity of debt consolidation.

These results add an important dimension to the convertigadom on fiscal transmission across
exchange rate regimes. Not only does the relative effentise of fiscal policy vary with the relative
degree of monetary accommodation across regimes, bunigdlié degree of monetary accommoda-
tion constant, the ranking is also sensitive to the spetificaf the medium-term fiscal outlook.

8 Robustness and extensions: the case of incomplete finardaizarkets

So far, we have developed our analysis under the assumgtioongplete financial markets. We
now explore to what extent our results are sensitive to filgfrictions. In this section, we explore
this issue under two alternative assumptions regardingttiueture of financial markets. First, we
relax the assumption that financial markets are completeedhternational level and allow for trade
in nominally non-contingent bonds only. Second, we assurat tn addition, access to domestic
financial markets is restricted. Specifically, we assumedhly a subset of the population has access
to asset markets. Households without access consume ifgirsdble income in each period. That
setup is similar to the closed-economy variants of Galp&Z-Salido, and Vallés (2007) and Bilbiie,
Meier, and Muller (2008).

8.1 Model setup

Our model is amended by positing that, out of a continuum afskebolds in0, 1] residing in our
small open economy, a fractidn— \ are asset holders, indexed by a subscript ‘A'. These holggho
own the firms and may trade one-period bonds both domestiadl internationally. The remaining
households (a fractioh of the total) do not participate at all in asset markets, they are ‘non-asset
holders.” They are indexed by subscript ‘N’.
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A representative asset-holding household chooses cortguimg's ;, and supplies labotif 4 ¢, to
intermediate good firms in order to maximize

0 Ci}_t’yk HXHD
B k gk Ak 8.1
> (1_7 Ta .

subject to the period budget constraint
Rt_lAtH + RE};BHl/Et + PCay=Ay+ By /& + Wi Hy — Ty + 1y (8.2)

where A; and B; are one-period bonds denominated in domestic and foreigeray, respectively.

R, andRr,; denote the gross nominal interest rates on both bonds. Bohemes are ruled out by
assumption.

We assume that the interest rate paid or earned on foreigistiyrdomestic households is determined
by the exogenous world interest rat@;, plus a ‘spread’ that decreases in the real value of bond
holdings scaled by output, that is:

RF,t :R: —

(8.3)

This assumption ensures the stationarity of bond holdiegsr( for very small values @f) and thus
allows us to study the behavior of the economy in the neigitaal of a deterministic steady staie.
A representative non-asset holding household choosesieqti®n,Cy ¢, and supplies labot v,

to intermediate good firms in order to maximize its utilityWion a period-by-period basis. So the

objective is given by
Cne  HNY

max , 8.4
1—v 1+4¢ (8.4)

subject to the constraint that consumption expenditur@lsmet income
PCny = WiHy — T;. (8.5)

For non-asset holders, consumption equals disposablenm@o each period; hence they are also
referred to as ‘hand-to-mouth consumers’.
Aggregate consumption and labor supply are given by

Ct = /\CN,t + (1 — A)CA,t (86)
H, = XHn;+ (1-— /\)HA,t, (8.7)

whereH; = fol H,(j)dj is aggregate labor employed by domestic intermediate good fi

1our particular specification draws on Kollmann (2002), whalies a model similar to ours. Schmitt-Grohé and Uribe
(2003) consider a real model of a small open economy and stuggeabove mechanism of a debt-elastic interest rate as
one among several ways of ‘closing small open economy mo(let is, inducing stationarity) with incomplete markets
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Regarding asset markets, we assume that foreigners do ldaddmestic bonds. Market clearing for
domestic currency bonds therefore requires

(1-=XNA;—Dy=0. (8.8)
The market for foreign currency bonds clears by Walras’ law.

8.2 Transmission with imperfect risk sharing

This section presents model simulations under either iptet® markets, or both incomplete markets
and limited market participation, as specified above. Inéqujix A, we provide a detailed list of the
equilibrium conditions used in the simulations. We maimthie same parameter values as in Section
5, except for the trade price elasticity At a value of one for this elasticity (assumed above), nedat
prices move in such a way that they ensure complete riskrgh@sven under incomplete interna-
tional asset markets, see Cole and Obstfeld (1991). Sincrevimterested in the sensitivity of our
results to environments with imperfect risk sharing, wesset 2/3, a value in the (admittedly wide)
range considered in the recent macroeconomics literataeeCorsetti, Dedola, and Leduc (2008) for
further discussion. For the sake of brevity, we focus onhtl@case of exogenous autoregressive
spending shocks witfy¢ = 0 and do not examine the case of spending reversals here.

Figure 5 contrasts the results for the baseline scenarioEie financial markets) with those ob-
tained under the assumption that international financiaketa are incomplete. As before, we posit
an exogenous increase in government spending by 1 percsteanfy-state output (not shown). The
left column shows the results for the float, while the rightioan shows the results for the peg.

The solid lines display the results obtained under the aggamthat at the international level there
is trade in nominally non-contingent bonds only. The dadimex$ display responses obtained under
the baseline scenario of complete financial markets. Obgbat the response of consumption (top
row) is somewhat higher with incomplete markets in both exge rate regimes, corresponding to
the different dynamics of long-term real interest ratesweheer, from a quantitative point of view,
differences in the response of consumption and output ackestts

8.3 Limited asset-market participation

Figure 6 contrasts results for the baseline scenario (caetfihancial markets, dashed lines) with
the case of limited participation (solid lines). In this easve assume both that the set of assets
traded across countries is restricted to trade in non4egetit bonds, and that—within a country—
access to trade in bonds is restricted, so that only a fradtie A has access to trade in bonds.

12Thjs finding is in line with earlier research, which foundtttize allocation under incomplete financial markets is quite
close to the allocation under complete markets, unlesgdke price elasticity is substantially different from omeeaither
side, and, for the case of a high elasticity, shocks aregiergtior follow a diffusion process; see Corsetti et al. 00

20



Float Peg

Private
Consumption

08 1
0.6
S
£ 04 0.5}
o}
0.2
0 : : 0 : :
0 10 20 30 0 10 20 30
0.4 0.2

©
w

0.15}

0.1}

Real
exchange rate
o
N

o
i

0.05

0 0
0 10 20 30 0 10 20 30

Figure 5: Effect of government spending shock under cora@at incomplete international financial
markets. Notes: solid (dashed) lines display responsagriisg incomplete (complete) financial
markets; output and consumption are measured in percetdgaufysstate output, real exchnage rate is
measured in percentage deviations from steady state. dthbaizaxes indicate quarters.

21



Float Peg

Private
Consumption

0.6 02
£
£, i
58 0.15
g7 0.1}
=
§= 0.05f

-0.2 0

0 10 20 30 0 10 20 30

Figure 6: Effect of government spending shock under uricéstl and restricted financial markets.
Notes: solid and dashed lines display responses assunstrigted (at the international level only
bonds are traded and= 1/3) and unrestricted (complete financial markets), respelgtioutput and
consumption are measured in percent of steady-state olipgtterm interest rates are measured in
percentage deviations from steady state. Horizontal axdedte quarters.

Specifically, we assume that= 1/3. Results for this case are displayed by the solid lines (fsde
dashed lines pertain to the baseline scenario of completedial markets). We report the responses
of consumption, long-term real interest rates and outpwrieexogenous increase in government
spending by 1 percent of GDP.

With limited asset market participation, the dynamic atipent of consumption is quite different
compared to our results in Section 5. On impact, consumitam increases, both under the float
and under the peg. Importantly, this is so despite the fattttie response of long-term real rates is
actually positive throughout. The reason is straightfadvian our specification, a considerable frac-
tion of households do not have access to asset markets. ddreumption is a function of current
income and not directly linked to changes in long-term ie¢¢rates. Because of the strong consump-
tion response, we also find a considerably stronger effegpbeérnment spending on output. Absent
a reversal of spending (witliz = 0) also with these features the model thus lends support to the
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conventional wisdom: the macroeconomic transmission oéfishocks is somewhat stronger under
the peg, with an impact multiplier above one.

9 Conclusions

Does a fixed exchange rate regime enhance the ability of fisdigies to determine economic activ-
ity? Can small countries in the euro area expect more froralf&abilization than countries outside
the area? Decades of practice in economic policy have alrgaaified the affirmative answers that
textbook treatments of the Mundell-Fleming model providéiese questions. In this paper we have
explored theoretical reasons for reframing the conveatiafisdom in a still richer way.

Building on Corsetti et al. (2009), our analysis brings amaninsight to bear on the role of the
exchange rate regime for fiscal policy transmission: thecatiffeness of fiscal stimulus depends on
the medium-term policy framework, that is, on both monetang fiscal policies over the medium
term. In particular, the short-run effect of fiscal measui@ss not only depend on the exchange rate
regime and the monetary strategy more generally, but hialgeson the future fiscal mix. The main
message of the conventional wisdom was that one cannotsafgsed stimulus independently of the
exchange rate regime. We have shown in this paper that trisage needs to be extended to include
not only the monetary regime but also the medium-term fisegihne.

As a result of fiscal and monetary interactions, the textb@wilition of the conventional wisdom
can therefore not be taken at face value. For example, as weeshawn, if budget adjustments are
implemented through spending cuts in addition to tax hildes émpirical relevance of which was
highlighted in Corsetti et al. 2009), the anticipation ofufte retrenchment of government spending
tends to magnify the output effects of fiscal expansions uftebdble exchange rates. However, such
anticipation has limited or no effects under a peg, as we shoke current paper. These results raise
a number of analytical, empirical and policy issues, whprhperly addressed, should help define the
preconditions for successful fiscal stabilization.

Our analysis in this paper has abstracted from the poggithiat monetary policy is constrained by
the zero lower bound (ZLB) on policy rates. Recent reseaydbhristiano, Eichenbaum, and Rebelo
(2010) and others within a closed economy context hasiidlted that government spending can be
a much more effective stabilization tool when monetary @ols constrained. In that context, we
have shown in related work of ours that spending reversalseokind analyzed in Section 7 of this
paper are likely to enhance the short-run effects of fisaadtis when the ZLB is binding, provided
that they are not phased in too early along the recovery fgathsétti, Kuester, Meier, and Muller
2010a). A detailed analysis of the interaction of fiscal amhatary policy in a small open economy
that takes the ZLB constraint into account is certainly apanant direction of research. In light of
our earlier work we conjecture that such an analysis willifer strengthen the case for fiscal policy
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as a stabilization tool, especially under floating exchaaggs.
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A Equilibrium conditions of the linearized model

In the following we outline the linearization of the modeldastate the equilibrium conditions used
in the simulations. Lower-case letters denote percentagiatibns from steady-state values, ‘hats’
denote deviations from steady-state values scaled byysttate output. Throughout we assume that
variables in the rest of the world are constant. We consitiemntodel that allows for a fraction of
households without access to asset markets (see SectjpnvBigh nests the model with full asset
market participation foA = 0.

A.1 Definitions and derivations

Price indices The law of one price, the terms of trade, the consumptiorepridex, and, hence CPI
inflation can be written as

PRt = P; — € (A1)
St = DPHt — DFt (A-2)
pt = (1 —w)pus+wpri=pHs— wst (A.3)
T = THp — wASs; (A.4)
@ = (1—w)sy, (A.5)

whereq; measures the real exchange rate.

Intermediate good firms The production function of intermediate goods is given¥yj) =
H,(j). Using (3.15) in (3.14) gives the demand function for a gergwod;;

Yi(j) = <PHﬁt(j)>_ Y, (A.6)
So that )
‘Anuwzgm (A7)

where(; = fol (PI@;FK))_E dj measures price dispersion. Aggregating gives

1
gﬁzﬁHmmzm. (A8)

A first-order approximation is given by = h;.
The first-order condition to the price-setting problem igegi by

€

e—1

E; kapt,wrk [Yt,t+k(j)PH,t(j) - WiskHipk| =0 (A.9)

k=0
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In the steady state, we have a symmetric equilibrium:

e WH €
Py = = MC™ A.10
= e—1 Y e—1 ’ ( )

where the second equation defines nominal marginal costs.
Linearizing (A.9) and using the definition of price indicesg obtains a variant of the New Keynesian
Phillips curve (see, e.g., Gali and Monacelli 2005):

mTH = BETH 11 + kmcy, (A.11)

wherex = (1 —&)(1— p¢)/¢ and marginal costs are defined in real terms, deflated witdaheestic
price index

me; = Wy — PHt = W — WSt (A.12)

Herew] = w; — p; is the real wage (deflated with the CPI).
Profits per capita are defined as follows

T = Py,Y; — Wi H, (A.13)
Linearized we have (deflate with the CPI)

. —1
TPP = wse 4y — —— (] + ). (A.14)
€
Households The first-order conditions in deviations from the steadyestaie familiar:

wy —pr = vcar + phay (A.15)
1
CAt = EtCA,t+1 - ;(""t - EHTt+1) (A-16)

Or in terms of output units (defining= G/Y):

(1—=x)w; = ~véar+ (1 —x)phay (A.17)
(1-x)

Cap = Eieaip — (re — Eymigr) (A.18)

The first-order conditions for non-asset holders are

PCny = WiHn;—T; (A.19)
W,
Ony = ?tHN,t ~TF (A.20)
t
First-order approximation:
. WH, o
Yene = —p—(wp + hyg) = Y (A.21)
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Or after rearranging
P

A 1 T r
eNt = (wy + hny) — . (A.22)

The first-order condition for labor supply is given by
(I=x)w; = yéne+ (1 —x)phny (A.23)

Regarding international financial markets, we considethasbiaseline scenario a complete set of
assets.
In this case, consumption is tightly linked to the real exaderate (see, e.g., Gali and Monacelli
2005)

YCAt = —(qt. (A.24)
Alternatively, we assume that there is trade in nomina#iiklgss bonds only. In this case, we have to
keep track of the net foreign asset position, using the floglglticonstraint of asset holders

R At+1 + RFtBt—l—l/Et + PtOA,t - At + Bt*/Et + WtHA,t - Tt + Tt. (A25)

Recall thatD, = (1 — \) A, i.e., government debt is held by domestic asset holdedstheat profits
go to asset holders onlyl — \)¥, = ¥¥“. Linearization around the zero debt steady state gives

7 A r r —1 or ~T,pC
/Bdt—i-l ( )‘) +ﬁb§+1 +tCar = dt/(l - )‘) + bt + T(wt + hA,t) -4+ Tt’p /(1 - )\)7 (A-26)

UIP would imply: r, — rpy = —AE;e;41; yet recall that interest rates on foreign currency bonds
(assuming constant world interest rates) are givendyy= — 65?33 such that
re +afbl,; = —AEen . (A.27)

Government Rewriting the interest rate feedback rule in terms of démiest from the steady state
(with zero inflation), we have under a float

Tt = QT H t, (A.28)

recall that, = (R; — R)/R. Rewriting the fiscal rules gives

Gi—-G = Gi1-G _ Dy

Y = p Y G o YP B gg,t
T+ =
t ¢T Pt o
or

G = po-1—vad; +e (A.29)
ty = vrd; (A.30)

Finally, the government budget constraint is given by

Bdiyy = di + xws; + g — £ (A.31)
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Equilibrium and additional definitions  Good market clearing (3.15) in terms of deviations from
steady state is given by

yr=—0(l —w)w(l —x)st + (1 —w)é — wo (1 — x)st + wé; + Gy (A.32)
Rearranging under the assumption that ROW variables aistaan
yr = —(2 —w)ow(l — x)st + (1 — w)é + gr- (A.33)

Define trade balance in percent of steady state output:

Pu,Y, — PGy — Py,Gy Yo —Cips = Gy

TB; = = A.34
: o - (A.34)
Approximatively, around the steady state we have:
the =y — & + (1= x)ws; — G- (A.35)
A.2 Equilibrium conditions used in model simulation
Optimality of household behavior implies
véar = VECa1 — (1 —x)(re — Eymgr) (L.1)
~ e—1 r or
CNt = ( . )(wt + hNﬂg) — tt (LZ)
¢ = Mg+ (L= AN)éay (L.3)
(I =x)w; = ~ear+ (1 —x)phay (L.4)
(I =x)w; = ~vene+ (1= x)ohne (L.5)
he = Xang+ (1—Ahay (L.6)

Asset market structures differ across simulations. Finspmplete financial markets: we need the
budget constraint of asset-holders (A.26) and the UIP ¢mmd{A.27)

T,T,pC

7 7 A r ir e—1 r or v
Bdipr /(1= X) + Bbpyy +¢ap = di /(1= A) +b; + T(wt +hag) —t; + 1 t_ Y (L.7)

re+afbl, = —AFBEweq;. (L.8)

Instead, under complete markets we use the risk-sharingditamm (A.24) and zero foreign bond
holdings

Year = —(1—=x)a (L.7)
by = 0. (L.8)
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Intermediate good firms’ behavior is governed by marginat€@A.12), the Philips curve (A.11) and
the production function:

me; = wp —ws; (L.9)
Tt = BEmH + Eme; (L.10)
u o= M (L.11)

Government policies (A.28), (A.29), (A.30), governmentbat constraint (A.31) and market clear-
ing (A.33) are given by:

e = ¢mHtOrAey =0 (L.12)
ty = 4rdy (L.13)
G = pi—1—bad; + & (L.14)
Bdy,, = dj +xwsi+ o — 1 (L.15)
yo = —(1-x)2-w)ows; + (1 —w)é + g (L.16)

Definitions for the trade balance, relative prices, infla@md profits are given by:

thy = yi— ¢+ (1= x)ws; — G (L.17)
T = THp— wASs; (L.18)
Aep = (1 —w)Asp—my (L.19)
@ = (1—-w)s (L.20)
‘i’fc’r = wst+ Yy — %(w{ + hy). (L.21)
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B Key equations of the simple model

In the following we reduce the number of equations that attar&ze the equilibrium in order to
obtain the canonical representation used in section 3. Weconsider the casg = 0.

B.1 Dynamic IS
Combining good market clearing and the risk-sharing camlitc; = —(1 — w)s; gives

1-— N
Y = _Tx(l +w(2—w)(loy—1))st + G

=w

Hence, we have

St = —ﬁ(iyt = Gt), (B.1)

which is equation (A.24) in the main text.
Alternatively, we substitute for the terms of trade in ortteobtain:

o= =~ )
t_w(l_x) yt gt'

This is helpful in rewriting the Euler equation

1
¢ = Fiepr — ;(Tt — BT 41 — wAS141)) (B.2)
w A
= Eicpy1 — —(re — By — Y B(Aygs — Adira), (B.3)
gl (1-x)w
where we user, = g, — wAs; in the first equation.
Substituting for consumption gives
(1-xw

v = By — EAgeyr — (re — EyTH t41),

which is (4.1) in the main text.
B.2 Phillips curve

Consider once more marginal costs

T_

me;, = w; —wsy = —S; + Py

2 .
= m(% —gt) + oy

Substituting in (A.11) gives (4.2) in the main text.
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C Long-term interest rates under floating exchange rates

Here we focus on the response of long-term real interess mtthe case of exogenous government
spending. Under a float the allocation is characterized h),(44.2) and the Taylor rule (4.3). As-
sumingy g = 0, we solve the model using the method of undetermined cosffisi Assuming that
Y = Oyggr AN, = drgg: and substituting in (4.1) gives

o(1— P)¢yg = —(¢n — p)‘bwg + &(1 - ),

wheres = v/((1—x)w). This will be positive ifew > 0, which in turn require$ > w(2—w)(1—07)
(which we assume to be satisfied).

Substituting in (4.2) gives
ve k(6 + ¢) '

Combining the two expressions yields the result

_ 6(1—p)or
o(1—p)(1 = Bp) + k(e +6) (¢ — p)

aslong ap < 1 and¢, > 0 (which we assume throughout).

> 0,

¢7rg

As shown in the main text (see (6.1)), an expression of l@ngrtreal interest rates is given by:

o0 o0
Fe=Er Y (rers = Teeies) = By (s — (Whgesr1 — wASs41)) (C.1)
s=0 s=0

where the second equality follows from (B.2).
Given the solution of the model we have

Et'rt—i—s = ¢7r¢7rgpsgt
EtWH,t+s+1 = ¢7rgp8+lgt

EiAsyyspr = (1= dyg)p—1))p° 9,
where the last relationship follows from (B.1). Substitgtin (C.1) gives (after some algebra)

AR
%

(C.2)

i.e., long-term rates always increase in response to gmamhspending innovations under a float (as
long asyg = 0).
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