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Abstract

The global recession of 2008-09 has revived interest inrternational repercussions of
domestic policy choices. This paper focuses on the caseaafl iimulus, investigating cross-
border spillovers from an increase in exhaustive goverrnmpanding on the basis of a two-
country business cycle model. Our model allows spilloverise affected by a range of features,
including trade elasticities, the size and openness of@o@s, as well as financial imperfections.
Beyond these well-known determinants, however, we highlige central importance of policy
frameworks, notably the medium-term debt consolidatiginmne. We consider the plausible case
in which a temporary debt-financed increase in governmearidipg gives rise to higher future
taxes along with some reduction in spending over time. Thieipated spending reversal not only
strengthens the domestic stimulus effect but also enhaosits/e cross-border spillovers through
its impact on global long-term interest rates. Thus, ourifigd lend support to the notion that
coordinated short-term stimulus policies are most effeatthen coupled with credible medium-
term consolidation plans featuring at least some speneistgaint.
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1 Introduction

The debate on the appropriate government response to thmaticeglobal recession of 2008—09 has
revived classical controversies about fiscal policy. Argats rage over the size of fiscal multipliers
(e.g. Romer and Bernstein (2009), Cogan, Cwik, Taylor, anelaiid (2009) or Uhlig (2009)), as
well as over the magnitude of international spillovers fri)ggal stimulus at the national level. Ac-
cording to the received wisdom, domestic fiscal stimulusfienforeign output and employment via
increased demand for imports as the home country’s realagxgghrate appreciates. A coordinated
fiscal expansion, the traditional argument goes, can iatzmthis effect, balancing demand leakages
and preventing unwelcome exchange-rate fluctuations. Menvthere are also forces counteracting
positive spillovers across countries. In particular, dstiediscal stimulus (in large economies) may
raise global interest rates and thus dampen foreign actthits effect will be even more pronounced
if fiscal expansions are debt-financed and public debt isdyréigh.

Whatever their net effect, potential spillovers from fisempansions as well as those resulting from
different “exit strategies” are high on the agenda of indggional policy discussions.As a contri-
bution to the ongoing debate on fiscal policy, this paperyaes systematically the international
spillover effects of short-term fiscal stimulus. Our mouhgjlframework allows spillovers to be af-
fected by a range of relevant factors, such as trade elé&sicopenness, or financial imperfections,
but our particular interest is on the regime of medium-rubt@®nsolidation. Specifically, our anal-
ysis departs from the simplistic assumption that higheregoment outlays today will be fully offset
by higher (future) taxation alone. Instead we allow for distia feedback of debt to both taxation
and the level of government spending, implying that at Isaste of the current fiscal stimulus is
“financed” through future expenditure cuts.

We carry out our analysis using a two-country business cywdel, drawing on earlier work by
Backus, Kehoe, and Kydland (1994) and Chari, Kehoe, and Mit&r (2002), among others. This
stylized model allows us to provide a sharp characterimadfoour main results. First, an exogenous
increase in government spending financed entirely by (ntmefuture) taxes—the experiment typi-
cally analyzed in the literature—causes output to expaudpainate consumption to fafl. The home
currency appreciates in real terms and induces expendiuitehing toward foreign goods. Yet this
positive effect on demand for foreign goods is counteralyea contraction of global private absorp-

1The IMF, for example, has repeatedly called on its membermsotrdinate their policies in response to the crisis,
regarding not only the design of effective short-run measubut also the identification of fiscal consolidation siy#s,
see Spilimbergo, Symansky, Blanchard, and Cottarelli§200

2In previous work (Corsetti, Meier, and Milller (2009a)), nve documented the empirical relevance of such a feedback
channel for the United States and shown how it enhances tretehm expansionary effects of government spending on
domestic activity. This paper extends our analysis to thestjon of cross-border spillovers from fiscal stimulus.

3As customary, we consider only the case of lump-sum taxaiaticipation of higher distortionary taxes can lead to a
wide array of responses, especially regarding individoatgonents of aggregate demand.



tion due to rising interest rates (unless the domestic eogris very small). Overall, the effect on
foreign activity is quite contained or even negative, dejieg on the exact parameterization of the
model.

The model predictions change profoundly under an altar@atiedium-term fiscal regime where not
only taxes, but also government spending adjusts systeatigtio consolidate public debt over time.
In this case, the initial debt-financed increase in exhegigfovernment spending triggers a subse-
quent spending reversal, defined as a reduction of governspending below trend that partially
offsets the detrimental effect of the initial fiscal expamson public finances. Such dynamics can
arise, even in the absence of credible commitment mechanfsom de facto constraints on govern-
ments’ capacity to raise taxes beyond voters’ toleranaa fe@pending reversals, in turn, generate
expectations of a fall in future real short-term interes¢sawhich immediately affect today’s long-
term real rates, both domestically and, to the extent tleahtime economy is sizeable relative to the
rest of the world, globally. Provided that domestic and igmemonetary policy exhibit a measured
response to inflation and the output gap, long-term ratagaligtfall on impact, inducing a consid-
erable positive response in domestic and foreign outputdrieably, the home real exchange rate
depreciates in this case—matching the time series eviddntén sharp contrast to the prediction
under a purely tax-based debt-consolidation strategy.

Our analysis thus highlights the importance of debt-cadatibn regimes for the fiscal transmis-
sion mechanism, at both the national and the internatiewl.l At the core of the transmission
mechanism lies the impact of spending reversals on globahdiml markets: the anticipated fall of
spending below trend prevents, or at least contains, isese@ global long-term real interest rates
and thus allows the temporary fiscal expansion to stimulat@te absorption worldwide. From the
viewpoint of supporting global demand during the currenbgl recession, our findings confirm the
promise of combining short-term stimulus with clear andldske communication on (at least partial)
expenditure-side consolidation over the medium term.

As an important corollary of our results, we find no more théiméed role for expenditure switching
effects from exchange-rate movements. This qualifies comyraited concerns about unfair gains in
competitiveness accruing to countries that do not impléméiscal expansion. According to the con-
ventional wisdom, an appreciation of the currency of thenghiis country would enable such “fiscal
free-riders” to gain a larger share of foreign markets. Inanalysis, by contrast, real appreciation is
neither a necessary result of domestic fiscal stimulus, vemw a primary determinant of spillovers on
foreign economic activity. In fact, our analysis shows detigestimulus to trigger a reaepreciation

“The Californian electorate’s resistance to higher taxesiessed in the famous Proposition 13, is but one partigular
striking example of such constraints.

5A host of time series analyses have documented real depogcia response to fiscal expansion for the U.S., the U.K.
and Canada, see Kim and Roubini (2008), Monacelli and R¢26106), Ravn, Schmitt-Grohg, and Uribe (2007).



under spending reversals; yet such a policy simultanedugiices sizeablpositiveoutput spillovers
abroad.

To the extent that government spending is actually usedhtuiliie public debt, our findings square
well with results from empirical analyses of spillovers. nZaneri, Cumby, and Diba (2003), for
instance, identify fiscal shocks within a VAR framework amdifa delayed, but sizeable increase in
French, Italian and British output in response to U.S. figsogdansions. Beetsma, Giuliodori, and
Klaasen (2006) combine a VAR model with an estimated tradeton for European countries and
find sizeable output spillovers from shocks to German anddfirgovernment spending. Cwik and
Wieland (2009), in turn, use a multi-country model to expltre likely consequences of the fiscal
packages legislated in Europe in late 2008/early 2009. Tinelythat output spillovers from fiscal
expansions in Germany to France and Italy are small or evgatie. Although seemingly at odds
with our own results, this theoretical prediction is aclypabnsistent with our analysis, insofar as
Cwik and Wieland consider a time path for fiscal policy tha¢sloot feature any spending reversals.
The remainder of this paper is structured as follows. Se@ioutlines the model structure. Section
3 discusses the parameterization of the model and prowededts from various simulations. Section
4 concludes.

2 Model structure

In this section we outline a two-good, two-country busirsgse model, similar to Chari et al. (2002).
We assume, however, that prices and wages are sticky anstedipula Calvo. We also allow for the
possibility that a fraction of households is excluded frormaficial markets, as in Erceg, Guerrieri,
and Gust (2006) and Bilbiie, Meier, and Muller (2008), amathers—a way to capture financial
frictions which may motivate the resort to fiscal policy astabdization tool. In addition to these
“Keynesian” features, we assume that financial marketsrareniplete at the international level,
with trading restricted to non-contingent bonds. We posieadogenous discount factor to ensure
stationarity of equilibria. Lastly, we allow for differeas in country size and for the possibility that
the composition of final goods depends on their use for efilieate or public consumptioh.

The world economy consists of two countries. The countriay wiffer in size but are otherwise
symmetric, so that in steady state per capita quantitiesdargtical across countries and trade is
balanced. In what follows we denote the population of cquntt {1,2} by N; and measure the size
of country 1 on the unit intervak = N; /(N1 + N3). We also refer to country as the domestic
economy or as ‘Home’ and to count?yas ‘Foreign’. The following subsections detail, in turne th

5These authors also point out the importance of the excheatgeregime for the strength of fiscal spillovers, see also
Wieland (1996). We explore the interaction of exchange-eatd debt-stabilization regimes in shaping the fiscal tnisis
sion mechanism in a companion paper, see Corsetti, Meigyiitier (2009b).

"Corsetti and Mulller (2006) provide evidence for the enmgitrelevance of such a distinction.



economic choices faced by agents in the two economies, tiducbof monetary and fiscal policies
as well as the relevant market clearing conditions.

2.1 Final good firms

Final goods—used for either private consumption, investi@ government consumption—are bun-
dles of intermediate goods. The bundles are assembled bygéiod firms, which operate under per-
fect competition and minimize the cost of combining intediaée goods. These goods, in turn, are
produced by a continuum of monopolistically competitivenfirin both countries. We ugec< |0, 1]

to index these firms (as well as their products and prices).

Let Fy, with F' € {C, X, G}, denote, respectively, the final goods used for househaidwuaption,
investment and government consumption in counatytimet. Further, let4;,(j) andB;.(j) denote
the amount of intermediate gogariginally produced in country 1 and 2, respectively, tisadubse-
quently used in countryto assemble some final godd The specific final good baskets are defined
as follows
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wheres measures the elasticity of substitution between foreigh @mestic intermediate goods
ande measures the elasticity of substitution between interatedjoods produced within the same
country. The parametes;» measures the weight of domestically produced intermedjatals in
final goodF'.

Let P/ (j) denote the price in countiyof a generic intermediate good produced in country 1 and let
PB(4) denote the price in countryof a generic good produced in country 2. Then, let§iaglenote

the nominal exchange rate and assuming that the law of ooe Ipolds, we have
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The price indices for final good baskets are given by

1

PO T 41— PEVTO ) fori=1
PZI; _ [WIF ( 1t) ( WiF) ( 1t) ]; ¢ ’ 3)

(1= wap) (P)' 7 4 war (PF)' 7] 77, fori=2



where

. (/ PAG) edy)% andP? — (/ B fdy)ﬁ @)

denote the producer price index (PPI) in Home and Foreigipatively. As final good firms min-
imize expenditures in assembling intermediate goods,eggge domestic and foreign demand for
domestically produced goods is given by

P
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Analogously, aggregate domestic and foreign demand ferrimtdiate goods produced abroad is
given by
By — { > refe,x,qy(l —wirp) <£—§_2_0 Fy, fori=1 ‘ )
Y re(cox.cy W2F (l’j—i) Py, fori=2
Note thatA,; and By; correspond to domestic exports and imports in terms of peitacaalues of
country2 and countryl, respectively. Global demand for a generic ggogroduced in country,

measured in per capita terms, is then given by

) = (%@)_ [AltJF 2A2t] fori=1

2.2 Intermediate good firms

()

In each country, there is a continuum of intermediate goaasfirA generic firmj € [0, 1] in country
i engages in monopolistic competition, facing the demandtfan (7). The production function is
assumed to be of the Cobb-Douglas type:

Yie(§) = Kin(5)" Hiu(5)* 0, (8

whereK;;(j) andH,,(j) denote, respectively, the capital and labor services eyeglby firm; on a
period-by-period basis. Both factors may be adjustedyreeeach period. LettingV;; denote the
price of labor services anit;; the rental rate of capital, cost minimization impli&s;(5)/K;:(j) =

(1 — 0)R;/ (AW it), such that marginal costs are independent of the the levplafuction and
identical across firms:

Wi "R

MCZ‘t = W (9)

We assume that price setting is constrained exogenouslydigceete time version of the mecha-
nism suggested by Calvo (1983). Each firm has the opporttmithange its price with a given
probability1 — £p. When a firm has the opportunity, it sets the new price in otdenaximize the
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expected discounted value of net profits. In setting the néwe B4 (;) and P () in country1 and
2, respectively, the generic intermediate good fjrfaces the following optimization problem:

max Z ¢LEy (10)

{ peY1 (5) [Pio(j) — MCy] /P, fori=1
t=0

oY () [PR) — MCy] /PG, fori=2

subject to demand functions defined by (7), the productiotian (8), the optimality condition on
factor inputs (9). Profits are discounted with the fagtgrwhich is determined by the consumption
profile of the owners of the firms.

2.3 Households

Labor services We assume that there is a continuum of households and gsg), 1] to index the
variables associated with a generic household. Each holaspiovides a differentiated labor good
H;(h), with W;;(h) denoting its price. Following Erceg, Henderson, and Le2i000), we assume
that a representative labor aggregator bundles indivithedr goods into aggregate labor services
subject to the following aggregation technology:

1
iy = ( / Ha(h)=
0

Under these conditions, the unit cost of labor servicesvergby

dh) B . (11)

1 per
W= [ watean) (12)
0
It can be interpreted as the aggregate wage index. Optinmalling of differentiated labor goods
implies the demand function
_ (W) \ ™ 5
Hi(h) = < W, ) Hi. (13)

There are two types of households in the model. The first typesdhe domestic intermediate good
firms. It also trades contingent securities at a nationalland non-contingent one-period bonds
at the international levél. We refer to these households as ‘asset holders’ and indeselineant
variables with a subscript ‘A. Asset holders account foracfion of1 — X\ of all households. The
remaining households (a fractiorof the total) do not participate at all in asset markets, ity are
‘non-asset holders’, and indexed with a subscript ‘N’.

8As argued in previous work of ours, see Corsetti et al. (2)Q®e international transmission mechanism associated
with spending reversals operates trough internationakprirather than through relative wealth effects. Henodteeare
virtually unaffected if we assumed that asset holders cbal@ access to a complete set of Arrow-Debreu securities.



Asset holders An asset-holding householdchooses consumption; ;;, and provides labor ser-
vices,H 4 ;. Its utility function is given by the following expression

> cir—1  HYH
Et z :/Blt A,Zt _ 19 A,Zt (14)
=0 1-7 T+ p

Bio =1, Bity1 =1+ TZJCA,it)_l Bit, t>0.

The discount factor is endogenous in order to ensure stattgrof equilibria, see Schmitt-Grohé and
Uribe (2003).
Capital is internationally immobile; asset holders in eagctintry own the domestic capital stogk;.
As in Baxter and Crucini (1993), we assume that it is costlgdjust the capital stock such that the
law of motion for capital is given by
Kity1 = (1 -0)Ky + ¢ (%) K, (15)
whered measures the depreciation rate. Regarding investmerdgtadjat costs, we assume that in
steady stateX/K = § and¢’(X/K) = 1, where variables without subscript refer to steady-state
values. In the following the parametgrmeasures the elasticity of adjustment costs with respect to
(X/K)X/K

; i g2 (X/K)
- O L
the investment-capital ratic; 5 (XK

The period budget constraint of a representative asse¢hisldgiven by
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Here©,;; denotes bonds denominated in the currency of couritald by asset holders in countyy
T;: denotes nominal profits earned by monopolistic firms andsfeared to asset holders; affig ;
denotes lump-sum taxes levied on asset holdgrdenotes the nominal interest rate denominated in
the currency of country. Ponzi schemes are ruled out by assumption.

Households are restricted in their ability to adjust wagedagously to how intermediate good firms
are restricted to adjust prices. Specifically, only a fiatti — £y of asset holders may adjust wages
in a given period. We assume, however, that asset-holdingdimlds completely insure among
themselves the consumption risk resulting from their kditbility to adjust wages. Consequently,
consumption levels of asset-holding households are iclr(tiheir initial wealth being identical by
assumption). When allowed to adjusgf,(h) householdh maximizes (14) subject to the demand
function for its labor services (13); for details see Ercegle(2000).

Non-asset holders As in Erceg et al. (2006), we assume that non-asset holdingdimlds set their
wage to be equal to the average wage of asset holders. Moyéose spend disposable income on
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consumption in each period, i.e. for a representative rezetholding household we have
P§CNit = WirHn it — T at, (17)

whereTy ;; denotes lump-sum taxes levied on asset holders. As noh{asisiers’ consumption
equals disposable income in each period they are also edféoras “hand-to-mouth consumers”
(another frequently used term is “rule-of-thumb consuf)erSince non-asset holding households
charge the average wage and face the same demand function-asset holding households, their
work effort is equal to the average work effort of asset-in@jchouseholds, i.eHy i = Hai =
fol_A H 4+(h)dh. Regarding aggregate consumption we have

Cy = >\CN,z't + (1 — A)CA,it- (18)

2.4 Monetary and fiscal policy

Fiscal policy Government spending is financed either through lump-surastak;, or through
issuance of nominal one-period delt;;, denominated in domestic currerityThe period budget
constraint of the government reads as follows

Dit 1

= Dy + PCGy — Ty 19
T+ is t + L5 Gt t (19)

The time path of government spending and real tafes, = T;;/PS, is described by feedback
rules, which we assume to take the following form

D;
Git = (1= gg)Gi+ggGit—1 + gy (Yiem1 — Yil_,) + T,Z)gdPTt + et (20)
i1
PG\ Dy
Trit = G ( = > + Yta ; (21)
Pz'?Gi Pi?—l

wheree; measures an exogenous iid shock to government spendipg; denotes a measure of
aggregate output in period— 1 defined below andfi{_1 denotes the level of output that would
prevail under flexible prices and wages. Thearameters capture the responsiveness of spending
and taxes to government spending, the output gap and'deMote that fori,, = 1, changes in
government spending lead to a one-for-one increase in,tkeasng government debt unchanged.
The analysis of government spending shocks has typicadiy benducted under the assumption that
Ygy = ¥ga = 0, in which case government spending follows an exogenousepsb' Relaxing

SWe assume that government spending does not alter prodystissibilities, but may enhance private welfare. We
assume, however, that preferences are additively separagbvernment spending (and, hence, did not explicitlyser
it as an argument in (14) above).

9To the extent that),, differs from zero, government spending responds to theudgfap; we assume that it responds
to the lagged rather than contemporaneous output gap aslaakdecision and/or implementation lags.

4¢, in addition, A\ = 0, the relative magnitude ap;, andi.q is irrelevant for the equilibrium allocation (Ricardian
equivalence), provided that is set so as to ensure the stability of debt.



this restriction is central to our analysis, as we wish tadrthe implications of the debt-stabilizing
regime for the international transmission of fiscal shodkéile undery,; = 0 government debt
is entirely retrieved through tax increaseg, < 0 implies at least some reduction in debt through
lower government spending for any given increase in taxes.

Note in this context that (20) need not be interpreted $fracs an institutional rule constraining the
fiscal authorities. Instead, like a Taylor rule for monetpoficy, it is chiefly meant to provide an
empirically realistic description of fiscal policy-makingflecting the complex set of incentives and
constraints that govern the authorities’ decisions ongkiellof government spending. One important
constraint appears to be voters’ resistance to ever-istrgdaxes, which ultimately induces policy-
makers to pursue fiscal consolidation at least in part tHi@xgpenditure reduction (relative to trend).

Monetary policy We assume flexible exchange rates and specify the conduocbiétary policy

by an interest rate feedback rule:

Yi = Yy
N

wherell?, measures domestic inflation (i.B;}/P;}) in country 1. A Taylor-type rule such as (22)

i = ii + o (I —TIP) + ¢, (22)

provides a familiar and simple way to account for the role ohetary policy in the transmission of
fiscal policy.

2.5 Equilibrium

Equilibrium requires that firms and households choose parel quantities optimally subject to their
constraints, initial conditions and policy rules. Morepuaarket clearing obtains such that at the
level of intermediate goods we ha¥g (j) = Yi:(j)”, where demand is given by (7). Defining an

index for output:Y;; = (fol th; (j)dj) " asin Gali and Monacelli (2005), we obtain, in aggregate

terms:
N.
Yi: = Alt"‘ﬁzAZta (23)
1
N
Yoy = FlBlt‘FB%' (24)
2
Factor markets clear if
~ 1 ~
Hy = /Hit(j)dj (25)
0
1
K; = /Kit(j)dj. (26)
0

We assume that only domestic bonds are traded interndtjomadl impose the following market
clearing condition:
Ni(1 = N)O11¢ + Na(1 — \)O12; = N1 Dyy. (27)
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For future reference we define the trade balance and thexelahege rate as follows:

Ny Pt Ay — N\ PEBy,
N1 P{Yy,

NX,; = , RX, = PS&/PS, (28)

such that an increase & X, corresponds to an appreciation of the real exchange rate.

3 Fiscal spillovers with spending reversals

In this section we analyze the cross-border macroecondaifieicte of fiscal stimulus. We consider
fiscal expansions in one country and study their effects endibmestic economy, on the level of
foreign economic activity, i.e. foreign aggregate demamdlits composition, as well as on key asset
prices, such as short- and long-term interest rates. Ouysisd focused on unexpected variations
in exhaustive government spending, i.e. “shocks” to gavemt final demand for goods and services.
We identify spillovers by tracing the global repercussiohthese shocks, abstracting from possible
strategic policy interaction across borders. Our paricinterest relates to the role of the domestic
debt-consolidation regime for the international transmois of fiscal shocks: how are cross-border
spillovers affected by a fiscal regime that exhibits spegd@versals, i.e. debt consolidation that
operates at least in part through the expenditure side?

For the model simulations, we rely on a linear approximatibthe equilibrium conditions around

a deterministic and symmetric steady state in per capitagefor this steady state we assume that
trade is balancetf, government debt is zero, inflation is zero, and the consumatind labor supply

of asset holders and non-asset holders are identical. Tiee tasults from appropriate lump-sum
transfers in steady state. We assume, however, that ostsiaey state lump-sum transfers change by
equal amounts for both types of households. Alternativerapsions regarding the steady state are
unlikely to have a first order effect on the transmission adishocks. Before discussing the results,
we briefly discuss our choice of parameter values for the frextmomy.

3.1 Parameterization

Table 1 summarizes our parameter choice and provides aratiehale, by referencing relevant
studies and/or by referring to specific calibration targétsthe upper panel we list the parameters
which are kept constant throughout all model simulationghé second panel we list the parameters
for which we consider alternative values for the purposeokgivity analysis. Most of the parameter
values match those commonly employed in other studies and@sely related to key characteristics
of the U.S. economy.

12T the extent that countries differ in size, the Foreign imshare differs from the Home import share in order to
ensure that trade is balanced in steady state. Specifieadly)ave that Foreign import share§ /N2 times the Home
import share.
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A period in the model corresponds to one quarter. The valtigeadiscount factor in steady state is set
t0 0.99. We set: so that the Frisch elasticity of labor supply is 0.5, see Dipamel Flodén (2006), and
assume that households spend one third of their time workifegsety = 1 to ensure the existence of
a balanced growth path. The depreciation rate is séttd).025, and the parameter value capturing
capital adjustment costs is setge= 0.25, see e.g. Bernanke, Gertler, and Gilchrist (1999). Theepric
elasticity of demand both for intermediate goods and fdedihtiated labor goods is setdo= 11,
implying a steady state markup of 10 percent. The capitaiesisaset tod = 0.3. Regarding price
and wage rigidities, we assumg = 60,, = 0.7, which implies that prices and wages are adjusted,
on average, every 3.3 quarters. Regarding fiscal policy,evaverage government spending to 20
percent of GDP, approximately equal to the actual value émeghment consumption and investment
(excluding transfers) in the U.S. The parameter captuhegersistence of government spending

is assumed to be equal to 0.9, which allows the model to matwdudly the half-life of government
spending after a shock identified by various VAR studies. \8&ume that government spending
falls largely on domestically produced goods. Specifi¢dllysettingwg = 0.94 we posit that, on
average, imports account for only 6 percent of governmesmding, see Corsetti and Muller (2006).
Moreover, we assume throughout that taxes adjust to thé¢ déymublic debt and set,, = 0.02,
which ensures debt stability in the absence of debt statiiz via spending cuts’.

As already discussed in the previous sections, a key inioovat our analysis relative to the exist-
ing literature concerns the way we model the medium-run lfifsamework. Instead of specifying
government spending as a simple series of autocorrelatedeaous shocks, we explicitly allow for
endogenous spending dynamics reflecting a debt-stabilizatiotive. This notion is captured by a pa-
rameter choice ofy,q = —0.02, implying that government spending is cut by 0.02 percentagints

of output for every additional percentage point of publibd@neasured in terms of output). In this
way government spending contributes to the consolidatigoublic finances. Such dynamics could
arise from explicit fiscal frameworks or even numerical siileut we actually have a broader motiva-
tion in mind. Notably, our setup attempts to capture in rediform the reality of political (economy)
constraints on governments’ capacity to raise taxes. Gaaod Pappa (2004), for instance, find a
strong stabilizing response of government spending to & dutput/ratio across U.S. states, irre-
spective of whether state laws mandate explicit fiscalimigins. Our assumption also finds support
in empirical estimates of policy rules, which indicate atistaally significant adjustment of both
spending and taxes in response to higher d&bt.

13Given a linear approximation of the equilibrium conditie®und a deterministic steady state with zero inflation and
debt, and assuming that government spending does not me$pdhe accumulation of public liabilities, debt stability
requires thatl — ¢:4)/3 < 1 under an “active” monetary policy rule, see Leeper (199t pfgeneral discussion.

14Using annual observations, Gali and Perotti (2003), fstaince, report estimates ranging from -0.04 to 0.03 for gov-
ernment spending, and from 0 to 0.05 for taxes, in a panel @@Bembers. For the U.S., Bohn (1998) reports estimates
for the response of th&urplusto debt in a range from 0.02 to 0.05.
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Table 1: Parameter values used in model simulations

Parameter Value Calibration target / source Value
Discount factor (steady state) S 0.99 Quarterly interest rate 0.01
Inverse Frisch elasticity I 2.00 Domeij and Flodén (2006)

Utility weight of work 0, 25.8 Hours worked in steady state 0.33
Risk aversion ~ 1.00 Balanced growth

Depreciation rate 1) .025 Investment-Output ratio 0.225
Capital adjustment costs X 0.25 Bernanke et al. (1999)

Price elasticity € 11.0 Markup 1.1
Capital share 0 0.3 Labor share 0.7
Government share steady state G;/Y; 0.2 Government spending share 0.2
Calvo prices 0p 0.7 Price durations quarters 3.3
Calvo wages O 0.7 Wage durations quarters 3.3
Government spending persistence, 0.9 VAR studies

Home bias government spendingwa 0.94 Corsetti and Milller (2006)

Debt stabilization taxes Vtd 0.02 Non-explosiveness of public debt
Parameter Baseline Sensitivity

Debt stabilization spending Ygd -0.02 0

Government spending output gap)yy 0 [-0.01,0.04]

Tax finance Pig 0 [0,1]

Monetary policy inflation br 15 [1.1,2]

Monetary policy output gap oy 0 [0,0.5]

Trade price elasticity o 0.66 [0.66,3]

Rule of thumb consumers A 0.33 [0,0.5]

Home bias private absorption wx =wc  0.865 Importshare 5-40 %

Size of domestic economy S 0.37 [0.01,0.99]

Upper panel: values unchanged across simulations, seetexaiior discussion of target values. Lower panel:
parameter values for baseline simulation and range camside sensitivity analysis.
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To assess the importance of our modelling innovation forfibeal transmission mechanism, we
also carry out simulations assuming, alternatively, that = 0. Since in our baseline scenario
government spending does not respond to the output/gap= 0, settingy,q; = 0 implies that
government spending follows an exogenous AR(1) procesmsited in most of the literaturé. We
explore the sensitivity of our results with respect to otfiscal parameters, as well. Notably, we
allow for cyclicality in government spending by varying traue ofy,,, and the extent of direct tax
finance. In the baseline scenario we gt = 0; this is motivated by the fact that VAR studies often
document a strong immediate increase in public debt in respto spending shocks, e.g. Corsetti
et al. (2009a). Yet we also consider the possibility of a ificemt reliance on simultaneous tax
increases.

Regarding monetary policy, for the sake of simplicity, oaseline scenario assumgs = 1.5 and
¢ry = 0, that is, we posit the conventional Taylor-type inflatioreffiwient, but abstract from a
separate output-gap response. However, section 3.3 belestigates the implications of specifying
alternative Taylor rules.

For the trade price elasticity we assume a value of 2/3, in line with several studies, sesg@gr
Dedola, and Leduc (2008) for further discussion, but alstsier higher values in our sensitivity
analysis. Regarding the parameferi.e., the extent of participation in financial markets, wesip

A = 1/3 for our baseline scenario; this is a relatively consereatiumber in light of the estimates
reported by Campbell and Mankiw (1989), Gali, Lopez-&aliand Vallés (2007), and Bilbiie et al.
(2008). We assumex = w¢c = 0.865, which implies (forwg = 0.94) an average import-to-GDP
ratio of 12 percent. The size of the domestic economy is set=t00.37 which corresponds to the
weight of the U.S. economy in the OECP As indicated by the right column in the second panel
of Table 1, we subject results for the baseline scenario tensive sensitivity analysis by varying
parameters over a considerable interval.

3.2 Tracing the global repercussions of domestic fiscal expaions

We now turn to the domestic and cross-border effects of agemxmus increase in domestic govern-
ment spending, explicitly accounting for the medium-teerading dynamics resulting from alter-
native regimes of public debt consolidation. Figure 1 shthegesults in terms of impulse responses
for a set of key macroeconomic and financial variables—guowent spending, output, domestic in-
flation, the nominal short term interest rate, the real ltergn interest raté’ consumption, the real

15An alternative approach adopted recently by Cogan et aD9pand Cwik and Wieland (2009) is to assume a specific
exogenous time path for government spending and study haffeitts the economy.

8Calculations are based on OECD Economic Outlook data: GBieisured in year 2000 USD (PPP).

"The long-term real rate of interest is defined as the reatlyoel a bond of infinite duration. Formally, the deviation
of this variable from its steady-state value correspondbéainfinite sum of deviations of future ex-ante short-tegalr
interest rates from steady state.
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exchange rate, investment, and the trade balance. Quaatigbles are measured in percent of
steady-state output (in per capita terms); price variadtesneasured in percentage deviations from
the steady-state level. Horizontal axes measure time in@psa Panel 1 (Figure 1.a) summarizes
how key domestic variables adjust to the spending impulddewanel 2 (Figure 1.b) displays the
responses of variables that capture cross-country spitov he solid line indicates the results for the
baseline case (which assumes some consolidation of puddlicvi spending reversals); the dashed
line shows the results for the case of exogenous governmpeniding (where debt consolidation
occurs through taxes only).

Focus first on our baseline specification, marked by the sl The first graph in the Figure
shows the dynamics of government spending after an initi@genous rise of 1 percent of GDP. As
a result of our baseline debt-consolidation regime, spenfdills below trend about 10 quarters after
the initial innovation—hence the term “spending revers#lis important to clarify that the present
discounted value of the spending shock remains overaltipesiagents do face a higher burden of
taxation over their lifetime. Relative to the full tax-firmcase, however, the burden is now reduced
somewhat by trimming future spending. But, as will beconeacbelow, the transmission of stimulus
with spending reversals works mainly through the interterapprice of consumption.

The fiscal transmission in the domestic economy is summniiz@anel 1. The rise in government
spending raises output and opens a positive output gapl{oets, causing higher inflation. The rise
in inflation, in turn, leads to higher nominal and real shtertn interest rates (not shown) on impact.
Yet, the real long-term rate rises by much less; indeed, uowgiebaseline specification it even falls.
This reflects the fact that long-term rates capture, by stahdssumption, the entire expected path of
real short-term rates. As short-term real rates are expéatll below steady-state level after about
8 quarters, slightly before the time in which spending fakdow trend, long-term rates already fall
upon impact. Note that this result crucially depends on ttewkishness” of monetary policy. If the
central bank were significantly more anti-inflationary thiamur baseline parameterization—which
features a standard Taylor rule coefficient of 1.5—real {m@rgn rates would not fall and might even
rise by more than short-term real raiés.

The consumption multiplier in our baseline economy is pasitdomestic consumption reaches a
peak of almost half a percentage point of output in the firgiry#s response remaining positive
throughout the first 20 quarters shown in the graph. The igesibnsumption response is driven
by the response of long-term rates, which fall on impact amdain persistently below steady-state
levels. The dynamics of long-term interest rates is mitdrg the real exchange rate, which weakens

18Note that our result also depend on the degree of nominalitygilf prices or wages were sufficiently flexible, they
would correctly signal the relative scarcity of home outipuesponse to the additional claim on it by the home goveriime
both short and long-run real rates would then necessaigg raee Corsetti et al. (2009a) for a more detailed disonssi
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Figure 1.aEffect of Government Spending Shocks: baseline (solid isedebt stabilization through taxes only, =
0, dashed line). Notes: Quantity variables are measuredraepeof steady-state output. Price variables are measured
percentage deviations from the steady-state level. Hotdt@xes measure time in quarters.
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persistently—a result further discussed betéw.

Overall, the fiscal expansion raises domestic output by ni@ne the increase in public spending, by
virtue of crowding-in not only of consumption but also of @tment, which in our baseline scenario
rises over time after a small contraction on impact. Theinsgbsorption in turn gives rise to twin
deficits: the short-run budget deficit is matched by an ealdrade deficit.

The importance of government spending reversals beconparaq from a comparison with the
case commonly considered in the literature. Specificdily,domestic transmission of fiscal policy
is quite different if government spending is assumed t@folhn exogenous AR(1) process. Results
obtained under this assumption are indicated by the daghedRelative to the baseline scenario,
three key differences stand out: First, the domestic ougggonse is considerably weaker, reflecting
a fall in private absorption. In fact, consumption declidespite the presence of a substantial share
of hand-to-mouth consumers. Second, the real exchangeppteciates. This reflects, third, a rise
in long-term real interest rates.

Beyond these important differences for the domestic trésson of fiscal shocks induced by spend-
ing reversals, we show next that they crucially affect keyetisions of the international transmission
as well. This interaction between domestic fiscal framewankd cross-border spillovers is indeed
the central theme of this paper. The relevant responsesegieteld in Panel 2 of Figure 1 (Figure
1.b).

Consider again our baseline exercise depicted by the goéd In the foreign economy, a stronger
demand for exports (Panel 2 displays the response of exgodtgmports of the domestic economy)
increases output and opens a positive output gap, thusasiogemarginal costs (not shown) and in-
flation on impact. While policy rates rise on impact, longateates immediately fall, foreshadowing
the global repercussions of the future spending revergais@mption rises by about 0.1 percentage
point of foreign GDP; output by about 0.15 percent abovedren

This is in sharp contrast with the transmission mechanisdeuthe assumption of no spending
reversals (the dashed line). In this case, the foreign oagl-term rate remains above its steady-state
value throughout the sample period, as inflationary pressimduce monetary authorities to tighten
their policy stance over the whole sample. The response tonag-fiscal expansion of both Foreign
consumption and output are therefore negative, althouthrooderately so.

9Note that long-term rates determine the consumption dewis{in terms of deviations from steady state) of asset-
holding households. In the underlying scenario we assuatestith asset holders account for two-thirds of all housishol
The remaining one-third of households do not hold assetsir Ebnsumption is, accordingly, driven directly by dispble
income, which rises unambiguously in case of a debt-finagogdrnment spending increase, given sticky prices. Alghou
this enhances the “crowding-in” effect of government spegmdconsumption increases even if all households are asset
holders, as long as real long-term interest rates fall utiteiinfluence of anticipated spending reversals, see Figjre
below. For a more detailed discussion, see also Corsetti €099a) where we derive results for a small open economy
model without capital. Here we show that the main conclugibthat analysis carries over to a two-country general
equilibrium model with capital.
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Figure 1.b: Effect of Government Spending Shocks: baseline (solid) lise debt consolidation through taxes only
(144 = 0, dashed line); foreign economy variables are indicatet! ait asterisk (*). Notes: see Figure 1.a.
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Comparing the two scenarios shows that the domestic detststidation regime plays a significant
role for the size of spillovers from fiscal expansions. In eimulations, spending reversals raise
fiscal spillovers on foreign output and consumption by alfoRifpercentage points of foreign output.
Remarkably, this is so despite the fact that spending releersuse the currency of the country
implementing the fiscal expansion to weaken in real termster@eparibus, this would produce
competitiveness losses abroad, but the effect of thesedassthe level of activity are overridden by
the general stimulative effect of lower long-term inteneges?® So, quantity spillovers on foreign
economic activity are larger in a situation where the Homeency depreciates in response to the
fiscal shock!

The main lesson from our analysis can be summarized as flld¥ve transmission of fiscal stimu-
lus with spending reversals emphasizes the effects of gpggnamics on the intertemporal price
of resources at the national and global level: unless mongialicy is strongly anti-inflationary,
expectations of future spending cuts tilt interest ratefauor of higher current consumption and
investment. This raises domestic aggregate demand abovbeyond the additional government
spending at home, with positive spillovers on foreign otigithe domestic economy runs a trade
deficit—even though the exchange rate depreciates. Mosiriamtly, the level of foreign activity is
raised by the endogenous dynamics of global real ratesjwhadern intertemporal analysis puts at
the center of the global transmission mechanism.

3.3 The policy framework and further structural determinan ts of spillovers

According to our baseline scenario, spillovers are moeddpat not negligible. Foreign output and
private absorption rise considerably and for an extendedge response to the home fiscal shock.
The quantitative importance of such spillovers may, howeve expected to vary with the policy
framework as well as with structural features of the econdmthis section we will therefore conduct
an extensive sensitivity analysis to understand how pegcibe transmission mechanism depends on
the parameters characterizing the policy framework, aadi#eper economic structures.

A synthesis of our sensitivity exercises is provided in FégQ. It plots a measure of multipliers
computed as the cumulative response of domestic outputpoaption and investment as well as for-
eign output, each scaled by the cumulative rise in domestiemment spending during the first four
quarters following the initial impulse. On the horizontalsawe consider a wide range of values for
the parameters of interest. As before, solid lines refekpeements conducted under the assumption
of spending reversals, dashed lines to experiments uneestumption of complete tax finance. The

20Competitiveness gains for the Home economy are apparenttfre different dynamics of Home exports under the two
scenarios.

2IThe reason is straightforward: while the depreciation iemieined by a negative differential between the Home and
Foreign long interest rates, both rates fall in responskeashock, driving up aggregate world demand.
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Figure 2.a:Government spending multipliers: baseline (solid) vst@ebsolidation through taxes only (dashed). Notes:
Multiplier is computed as cumulative change in variablergérest relative to cumulative change in government spendi
during first four quarters. Foreign economy variables adéicated with an asterisk (*)i)-parameters ang-parameters
characterize fiscal and montery rules, respectively.

first panel (Figure 2.a) explores the role of parametersahatacterize fiscal and monetary policy
rules.

The first column shows multipliers for different valuesyyf,, which captures the responsiveness of
government spending to the lagged output gap. A negati&@tips) value implies a countercyclical
(procyclical) spending rule. We find that pro-cyclicalityspending tends to reduce multipliers both
at home and abroad. Intuitively, procyclicality triggedd#ional spending following the initial ex-
ogenous shock, increasing the output gap and thus the nmgpeliy rates. In a sense, procyclicality
works in the opposite direction than spending rever¥als.

The extent of contemporaneous tax finangg, is considered in the second column. Results are quite
straightforward in this case. Multipliers are largest ia thaseline scenario of complete contempora-

2\\e explore the cyclicality of government spending moreeaysitically in related research. Note that we only consider
a limited range of values af,,, because lower values would induce indeterminacy of théiledgum.
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neous debt finance. For the other extreme, fully front-ldads finance, multipliers are considerably
smaller. Quite intuitively, the mechanism of spending reats is less consequential, the lower is the
public debt generated by the initial surge in governmenhdjsy.

The fiscal transmission mechanism is, furthermore, shapéleinteraction of monetary and fiscal
policies, especially so under spending reversals, a pbaidteady stressed in previous work of ours,
Corsetti et al. (2009a). We assess the monetary side ofrifeigaction systematically in columns 3
and 4, varying the interest rate rule coefficienfsand,,. If monetary policy is characterized by
a very hawkish monetary stance, i.e. if these coefficierks tagh values, multipliers are smaller.
Intuitively, under a hawkish monetary policy rule, the diuium allocation is close to the flexible
price allocation, reducing the scope for output adjustnmrenésponse to the shock. Short-term real
rates respond strongly to fiscal policy, making long-tertesdess sensitive to an anticipation of a
future contraction in public demand. Interestingly, hoeunder spending reversals multipliers and
spillovers are non-monotonic in the monetary stance: tead to fall also when monetary policy
is characterized by a relatively soft stance on inflatiam, for low values ofp,.. The reason is that
monetary policy hardly lowers interest rates when lowelligpending (the reversal) puts downward
pressures on inflation. Because of the interplay of lowertsiegom rates on impact, and higher ones
in the medium run, long term real rates fall by less (and peiabsorption rises by less) than in the
baseline scenario with, = 1.5.

The role of structural model features which are likely to @mpon the international dimension of the
fiscal transmission mechanism are explored in the secoral fRigure 2.b). The figure shows how
multipliers and spillovers vary with trade price elastest openness, size, and the share of non-asset
holding households. Consider first the effects of varyirgtthde price elasticity, indexed by the elas-
ticity of substitution ¢), shown by the graphs in the left column. With spending resisr(the solid
lines in the figure), cross-border output spillovers arergjer for a higher degree of substitutability
between domestic and foreign goods. Intuitively, as the elgovernment claims more domestic
output, it is more tempting for households and firms to switcforeign products. Correspondingly,
domestic multipliers for output, consumption and investtage lower3

Similarly, when spending increases are entirely matche@@bsrent or future) tax hikes (the dashed
line), a higher trade elasticity also reduces domesticdipgmmultipliers for output and consumption,
while raising spending spillovers on foreign output. Irstbase, however, multipliers and spillovers
are much lower, in some cases negative. Hence, the distatwedn the solid and the dashed lines—
capturing the role of the debt-stabilizing regime—remainsitive and roughly stable for different
values of the trade elasticity.

Z\We found that the long-term rate actually falls by more fagHgir values o (not shown). Interestingly, however, a
larger fall in long-term rates is not accompanied by a largaf depreciation as the financial transmission througkidor
interest rates is also more pronounced.
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Figure 2.b:Government spending multipliers: baseline (solid) vstddbilization through taxes only (dashed). Notes:
Multiplier is computed as cumulative change in variablentéiest relative to cumulative change in government spendi
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Similar considerations apply to the degree of opennesseoétionomy measured by the import-to-
GDP ratio in steady state (second column), which is govelnyethe home bias parameter. In

our experiments we vary the import share between 5 and 4@peby adjusting the home bias in
private absorption accordingly. To account for the emplrregularity that home bias is stronger in
government spending than in private demand (Corsetti anlieM(2006)), we assume throughout
that the import content in government spending is only Hadfitnport share of the entire economy.
We find that the more open the domestic economy, the largdbtb&n output multiplier; external
“demand leakages” via higher imports simultaneously redhe fiscal transmission on the level of
domestic activity. Note that, relative to the standard eixpent, the differential induced by spending
reversals on the foreign output spillover is actually iasiag in the degree of openness.

As a third experiment, we vary Home country sizg for a given degree of openness of the home
economy (third column). Increasing the size of the domestimomy relative to the rest of the world
raises domestic multipliers together with external spéis in the presence of spending reversals,
but reduces domestic multipliers if no spending reversetsio Intuitively, the larger the weight of
the domestic economy in the world economy, the stronger fieeteof domestic shocks on interest
rates in the rest of the world. Under our baseline regimestinéngthens the positive effect on private
absorption. By contrast, in the absence of spending regdtsstrengthens the crowding-out effect
on private foreign absorption.

We conclude by discussing the role of the fraction of noreabslding households in the fiscal
transmission mechanism, shown in the fourth column. In @sebne scenario, we posit that one-
third of the population is excluded from financial market$iede are ‘rule-of-thumb’ households who
consume their entire labor income. As illustrated in Figlréhe presence of these consumers does
not guarantee that the consumption multiplier be positigaggesting that spending reversals have
key implications along this dimension of modeling the traission of fiscal policy* Specifically,
while spending reversals directly affect the consumpsianing choice by asset holder, their overall
impact on aggregate demand is greatly magnified by a large sfiaon-asset holding households in
population,A. This important result is shown by Figure 2.b: with spendiegersals, consumption
and output multipliers, together with international spitrs, are consistently larger, the largenis
This is so because the transmission of reversals aligne#iponse of unconstrained and constrained
households, with positive effects on wages and employraadttherefore on the consumption of the
latter group?®

%Gali et al. (2007) systematically explore the role-oferaf thumb households in the fiscal transmission mechanism. |
particular they are interested to identify conditions unatich private consumption increases in response to gavenh
spending shocks. They find that even if 50 percent of houdstask characterized by rule-of-thumb behavior, consumpti
typically falls (for their preferred parameterization betmodel), unless the labor market is assumed to be unionized

ZNote, however, that the transmission mechanism of fisaalstis with spending reversals does not rely on this Keyne-
sian feature of the economy: multipliers and spilloverspasitive even if\ is set to zero.
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4 Conclusion

As economies become more and more integrated, policymakergrappling with significant inter-
national spillovers, both from recessionary shocks anchfreacroeconomic policy decisions. This
paper focuses on the case of fiscal stimulus policies, iigastg cross-country spillovers on the
basis of a two-country business cycle model.

Our main contribution is to draw attention to the central amtance of medium-term debt-
consolidation patterns. Specifically, we focus on the pldescase of a debt-financed temporary
increase in exhaustive government spending that givesiasenly to higher future taxes but also
to some reduction in spending over time. Such spendingseigstrengthen the domestic stimulus
effect of fiscal expansion under conventional assumptiboesiamonetary policy. Importantly, they
also enhance positive spillover effects into the rest ofvilbeld through their impact on long-term
real interest rates. Our findings thus lend support to thendhat coordinated short-term stimulus
policies are most effective when coupled with credible medierm consolidation plans featuring at
least some spending restraint.

The importance of spending reversals is best appreciat@ghinof the classical trade-off at the core
of fiscal stabilization. On the one hand, fiscal support f@ragate demand can be motivated by the
presence of financial frictions constraining the choicesasfain households and firms. On the other
hand, higher budget deficits may induce unconstrained agenéduce their consumption as interest
rates rise—possibly undermining the desired overall dtisieffect. A debt-consolidation regime
with spending reversals improves the terms of this tradé&yopreventing, or at least containing, the
negative consumption response of unconstrained agentiasndagnifying the desired effects from
fiscal expansion.

The patterns of debt consolidation will of course vary asrosuntries and time: using a single
parameter value for the debt sensitivity of spending capossibly do justice to the specific policies
pursued by different national fiscal authorities. We alsatioa against the idea that future spending
contractions can be credibly announced under any circumos$a Yet, as our earlier empirical work
on U.S. fiscal policy in Corsetti et al. (2009a) has docunmubntteere is evidence for the practical
relevance of spending reversals, perhaps arising fronra/dteolerance against ever-higher taxes.
Whatever the specific political mechanism to generate dpgnéversals, our theoretical analysis
in this paper clearly underscores the importance of adiig@short-run stimulus policies from a
comprehensive perspective that accounts for longer-rplidations, as well.

As a final remark, we recognize that this paper does not expihar interesting special case of fiscal
policy in economies where monetary policy is effectivelystrained by the zero bound on nominal
interest rates, as in Christiano, Eichenbaum, and Reb@@3)2 Yet our analysis has potentially
useful implications for this case, too. In particular, bylcing expectations of future rate cuts,
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spending reversals can further strengthen the large fisalipirers predicted by these analyses,
reducing the need for a sizeable upfront fiscal expansiorurthér exploration of this topic should
provide an important direction for future work.
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