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Abstract

The impact of fiscal stimulus depends not only on short-texnaind spending policies, but
also on expectations about offsetting measures in thedufhris paper analyzes the effects of an
increase in government spending under a plausible delbitiztiag policy that systematically re-
duces spending below trend over time, in response to rigibtjgliabilities. Accounting for such
spending reversals brings an otherwise standard new Keynesdel in line with the stylized
facts of fiscal transmission, including the crowding-in ohsumption and the ‘puzzle’ of real
exchange rate depreciation. Time series evidence for tBedupports the empirical relevance of
endogenous spending reversals.
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1 Introduction

Faced with the prospect of a severe global recession in 2688y governments have put forward
plans of massive fiscal stimulus, and are ready to let publit thcrease by several percentage points
of GDP. While the relative stabilization benefits of current cuts and spending increases are heavily
debated (see, for example, Barro (2009), Mankiw (2009) ouimrd and Uhlig (2008)), less atten-
tion is given to the nature of offsetting fiscal measuresénithure. Yet whether the future is expected
to bring mostly tax increases or also some spending cutdashtao matter for the effects of today’s
stimulus. Investigating the importance of such mediurmtéscal dynamics is the key objective of
this paper. Our analysis shows how, in an economy with stiges, a policy that systematically
reduces spending over time in response to rising public éebances the expansionary impact of
short-run fiscal stimulus.

Our main analytical innovation is to reconsider standaralyses of fiscal transmission under less
restrictive assumptions about the set of debt-reducingyobptions available to policymakers. In
fact, existing studies commonly assume that higher cudefitits lead to one-for-one tax increases
in the future, while government spending does not at allardpo the level of public debt. This
assumption is clearly at odds with estimates of fiscal palidgs, which show not only taxes but also
spending to be sensitive to the debt stock—see, for exai@pléand Perotti (2003) and Canova and
Pappa (2004). In the same vein, Chung and Leeper (2007) amtd=and Giavazzi (2007) show
that omitting debt from VAR models of fiscal policy may leadsiebstantial bias in the estimated
dynamics of government spending shocks. This combinedagilalso squares well with political
economy arguments whereby governments face constraitiieiincapacity to raise taxes.

In our analysis, as a result of allowing government spentbngspond systematically to the level
of public debt, current episodes of deficit spending areesyatically followed by a decline of gov-
ernment spending below trend. We refer to these dynamicspanding reversals’. Our contribution
consists of showing the stark implications of such spendavgrsals for the transmission of fiscal
policy in otherwise standard economiedt the core of the transmission mechanism is the behav-
ior of long-term real interest rates under nominal rigahti Spending reversals create expectations
of a future fall in short-term real interest rates, whicleably affects today’s long-term rates. With
flexible prices, both short- and long-term real rates stitiroot but rise on impact, so as to reallocate
consumption from the present to future periods, when thegowuent’s claim on domestic resources
falls below trend. With sticky prices, instead, real outpaars a significant share of the adjustment

1The importance of expectations about the future policycstdor understanding fiscal transmission has been empha-
sized by the literature following Giavazzi and Pagano (399ke, for example, Bertola and Drazen (1993), Sutherland
(1997), Balduzzi et al. (1997), and Perotti (1999). Yet ¢hesntributions focus on expectiatge fiscal corrections which
lower the overall tax burden of the private sector. Our tssui contrast, rely opartial spending corrections after an initial
expansion of government spending, thus characterizinggambus fiscal dynamics in normal times.



to the fiscal expansion, so short-term rates will rise by sémpact under standard assumptions
about monetary policy. As a result, long-term rates neednuéase, and may actually fall in spite
of the contemporaneous increase in government spenditfigyaare strongly driven by the anticipa-
tion of future fiscal restraint. The decline in long ratestum, crowds-in consumption demand and
depreciates the real exchange rate.

Allowing for debt-stabilizing spending dynamics in an athise standard new Keynesian model thus
generates predictions that accord well with a growing bddyvaence on the effects of fiscal policy.
Two empirical findings, in particular, have been emphastzagdecent contributions as a challenge
for modern macroeconomic models. First, the pioneerindysty Blanchard and Perotti (2002) and
subsequent work by several other authors provides evidarggesting that fiscal expansions boost
private consumption and output. While consistent with emional Keynesian analysis, this finding
contradicts the neoclassical as well as the standard newdsén model. Indeed, both stress that
higher government spending entails a negative wealth sfavghrivate agents: facing a larger tax
burden, agents work more and consume less. Second, recpimicatrwork has also documented
that the real exchange rate tends to depreciate in respoRasase in government spending (see, for
example, Kim and Roubini (2008), Monacelli and Perotti @0@QRavn et al. (2007)). Remarkably,
this finding is at odds not only with the recent open-econoiteydture, but also with conventional
analyses drawing on the Mundell-Fleming model—see, formgta, Dornbusch (1980). As gov-
ernment spending is biased toward domestic goods, a fispahsion makes these goods relatively
scarce in the world economy. This, according to standardatspdhould drive up their real price rel-
ative to goods produced abroad. The apparent disconneetbettheory and empirics in these two
dimensions has recently revived the debate on the transmiggfiscal policy, and guided theoreti-
cal attempts to amend standard models, notably by consilalternative preference specificatidns.
Adopting a distinct strategy here, we show that a standardieynesian modatan match the con-
sumption and real exchange rate responses uncovered bynghigoal literature, once fiscal policy
itself is modeled more thoroughly.

The analysis of spending reversals also has a bearing on pdliey question. Fiscal stabilization
is typically motivated by stressing that a significant fractof households may face financial con-
straints, making monetary policy less potent. In fact, #igument is a key factor behind many
economists’ support for fiscal stimulus during the curremaficial crisis. There is, however, a con-
cern that any potential positive contribution of governtegending to the income of financially con-
strained households could be more than offset by a fall isgomtion of unconstrained households.

2Monacelli and Perotti (2008), for instance, reconsiderrtie of non-separable GHH preferences to generate comple-
mentarity between hours worked and consumption. Ravn €@07), in turn, posit the existence of ‘deep habits’. While
these approaches hold considerable promise, they maguaimonly employed, but restrictive assumptions on the eoind
of fiscal policy, especially the assumption that any tempor@e in government spending eventually entails a onesfar
increase in the tax burden.



Drawing on Mankiw (2000) and Gali et al. (2007), we expljctonsider in our model the possibility
that some households cannot borrow or save, and therefoseige their current disposable income.
While such 'hand-to-mouth’ consumers are not directly efd by the interest rate movements at
the core of our fiscal transmission mechanism, anticipgtedding reversals still play an important
role. Without spending reversals, the response of aggegaisumption to fiscal expansions may be
dominated by the behavior of unconstrained householdstterdfore be negative. With spending
reversals, by contrast, the dynamics of interest rates #tig demand effects of fiscal policy across
both types of households. Higher government spending tftayveds-in consumption, providing the
desired expansionary effects.

In our empirical analysis, we provide evidence supportiagwew of the transmission of fiscal pol-
icy. Estimating a VAR model on U.S. time series, we identibvgrnment spending shocks drawing
on the methodology proposed by Blanchard and Perotti (2@22)also accounting for a recent cri-
tiqgue by Ramey (2008). Consistent with our theoretical gsig) and in line with Chung and Leeper
(2007) and Favero and Giavazzi (2007), we include publid¢ gethe VAR. While confirming well-
known findings concerning private consumption and the exgbaate, we also find that government
spending exhibits statistically significant reversalspasated with a time path of real interest rates in
close accord with our theoretical results.

The paper is organized as follows. Section 2 outlines ounréitical model. Section 3 provides
an account of the transmission mechanism of governmentgmgshocks and illustrates how it is
affected by anticipated spending reversals. Section 4igé&s our empirical strategy and provides
VAR evidence. Section 5 concludes. The appendix reportdteeBom robustness exercises and
alternative VAR specifications.

2 Model

In the following we outline a standard new Keynesian busigsle model. As the external ramifica-
tions of fiscal shocks have received considerable atteimitre recent debate on the fiscal transmis-
sion mechanism, we consider an open economy version. audgdthe same model have been used
extensively to discuss the transmission of fiscal polidiaalgh several authors have noted difficulties
in accounting for the time series evidence.

The basic structure of our model builds on Gali and Mona¢2105), although we allow for the
possibility that a fraction of households is excluded fromaficial markets, as in Gali et al. (2007)
and Bilbiie et al. (2008). We also assume that markets arearaplete at the international level, and
posit a (negligibly) debt-elastic interest rate in ordechose the model. Our exposition focuses on

3We consider a small open economy model, which allows us twaxtisrom a possible feedback of domestic develop-
ments on the rest of the world. This assumption considersibiplifies the analysis and the intuitive account of the fisca



the domestic economy and its interaction with the rest ofatbdd, ROW, for short.

2.1 Final Good Firms

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

ogy

led
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wheres measures the trade price elasticity, i.e., the extent adtgubion between domestically pro-
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duced goods and imports for a given change in the terms o tfHge parameter> 1 measures the
price elasticity across intermediate goods produced withe same country, while measures the
weight of imports in the production of final consumption geod

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

1

1 fos 1 s
Py = </ PH,t(j)l_Edi> , Ppy = (/ PF,t(j)l_edZ) : (2)
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By the same token, the consumption price index is
P = ((1 — W) P+ wP;;U) . 3)

Regarding the ROW, we assume an isomorphic aggregationdty. Further, the law of one price
is assumed to hold at the level of intermediate goods.

2.2 Intermediate Good Firms

Intermediate goods are produced on the basis of the foltpwinduction function
Yi(7) = He(5)", (4)

wherea € [0,1).* H;(j) measures the amount of labor employed by fjrm

transmission mechanism with spending reversals, as datseting from capital formation. Results from a two-coynt
version of the model with explicit investment decisions {@hequiring a somewhat more complex exposition) are ia lin
with those reported below. They are available upon request.

“To rationalize decreasing returns € 1), one may think of a firm-specific capital stock which is phitively costly
to adjust at business cycle frequency.



Intermediate good firms operate under imperfect compatitife 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 P ,(j) in order to solve

max By Y & Ay i [Yiaen (1) Pre(3) = WernHe ok (5)] 5)
k=0

whereA, ;. denotes the stochastic discount factor of the householdsowin firms, i.e., the ‘asset
holders’;Y; ++(j) andH, ;1 (j) denote demand and employment in perigdk, respectively, given
that prices have been set optimally in period’; denotes the expectations operator.

2.3 Households

We assume that there is a continuum of households, a fractionl — \ of which are asset holders,
indexed with a subscript ‘A. These households own firms, @y trade one-period bonds both do-
mestically and internationally. The remaining househ@dsaction\ of the total) do not participate
at all in asset markets, i.e., they are ‘non-asset holdans! indexed with a subscript ‘N’. As in Bil-
biie et al. (2008), differences between households araass$to arise from their respective capacity
to participate in asset markets, rather than from prefagnc

Asset holders A representative asset-holding household chooses corigum@ 4 ;, and supplies
labor, H 4 4, to intermediate good firms in order to maximize

oo 1- 1+
E Zﬁk CA,t:Yi-k _ HA,tf—k (©)
= 1— 1+

subject to the period budget constraint
Rt_lAt-i-l + RE;BHl/Et + PCay=Ay+ By /& + Wi Hy — Ty + 0y (7)

whereW; denotes nominal wages, afigldenotes nominal lump-sum taxes, in per capita terdys.
andB; are one-period bonds denominated in domestic and foreigaray, respectivelyk; andRr ¢
denote the gross nominal interest rates on both bowgss profits of intermediate good producers
accruing to asset holder§, denotes the nominal exchange rate measured in units offoceirrency
per domestic currency. Ponzi schemes are ruled out by assump

We assume that the interest rate paid or earned on foreigtisbmn domestic households is given
by the exogenous world interest rafe;, and a ‘spread’ which decreases in the real value of bond
holdings scaled by, the level of output defined below. Specifically, we set

By
Rpy = R — x——, 8
Fit t — X Y, P, (8)



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 neigibaod of a deterministic steady state.

Non-asset holders A representative non-asset holding household choosesiept®n,Cy ., and
supplies laborH v, to intermediate good firms in order to maximize its utilitgvil on a period-by-

period basis
Cni _Hy ©
1—7 1+ %)
subject to the constraint that consumption expenditur@lsqet income
PCny=WiHn —T. (10)

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

2.4 Government

We specify the conduct of monetary policy by an interest fe¢elback rule. Specifically, we assume
that the central bank determines the nominal short-terenfdibwing a Taylor-type rule:

R;=R-+ ¢(HH¢ — HH), (11)

wherelly ; = Py +/Pr+—1 measures domestic inflation. Here and in the following alzlés without
time subscript refer to the steady-state value of a variagblEaylor-type rule such as (11) provides a
familiar and simple way to account for the role of monetarlgydn the transmission of fiscal policy.
Moreover, for¢p — oo, we can use (11) to approximate the flexible-price allocaéie a reference
point. Intuitively, if monetary policy reacts with infinitetrength to any deviation of inflation from
the target, it effectively precludes price dispersionjrie Wwith flexible-price models.

Government spending is an aggregate of domestic intertecgiiads:

1 Py
Gy = </ YHﬂg(j) . d]> .
0

We assume that intermediate goods are assembled so as inizeigiosts. Thus the price index for

government spending is given [ . Government spending is financed either through lump-sum

50ur particular specification draws on Kollmann (2002), whadies a model similar to ours. Schmitt-Grohé and
Uribe (2003) consider a real model of a small open economysagdest the above mechanism of a debt-elastic interest
rate as one among several ways of ‘closing small open ecomauels’ (that is, inducing stationarity) with incomplete
markets. In principle, a debt-elastic interest rate alswiges a convenient, if somewhat crude, way to study angibesible
transmission channel of fiscal policy. Specifically, a negligible ‘risk premium’ (i.e. x taking an economically significant
value) would capture the idea that borrowers from highlyelted countries face less favorable financing conditions in
international markets. This, in turn, would affect the reebnomic impact of higher government spending. We briefly
consider this idea in the appendix to the paper.



taxes,T;, or through issuance of nominal one-period débt, The period budget constraint of the
government reads as follows

R;'Dii1 = Dy + PGy — Ty (12)
The time path of government spending and real taXes,= 7;/ P, is also determined by feedback
rules, which we assume to take the following form

Dy
P

Gy = (1 - wgg)G + wgth—l + 1/’gd

Py Gy Vro Dy
PtG ) + ¢td Pt_l )

+ &¢ (13)

Try = G( (14)

wheree; measures an exogenous iid shock to government spendingy-paeameters capture the
responsiveness of spending and taxes to government sgeadihdebt. Note that fog,, = 1,
changes in government spending lead to a one-for-one iperi@ataxes, leaving government debt
unchanged.

Itis worth emphasizing that the analysis of governmentdpgshocks has been typically conducted
under the assumption that,; = 0, in which case government spending follows an exogenous pro
cess® Relaxing this restriction is essential for our own analyagwe wish to trace the implications
of debt-stabilizing spending dynamics for the transmissibfiscal shocks. Note in this context that
(13) need not be interpreted strictly as an institutionkd oonstraining the fiscal authorities. Instead,
like a Taylor rule for monetary policy, it may simply providedescription of fiscal policy-making,
reflecting the complex set of incentives and constraintsghaern the authorities’ decisions on the
level of government spending.

2.5 Equilibrium

Equilibrium requires that firms and households behave aiynfor 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:

vigi) = () ((1 —o) (H80) "o () T p 4 Gt> . @)

wherePy; ,, P;, andCy denote the price index of domestic goods expressed in foigency, the

foreign price level and foreign consumption, respectively

8If, in addition A = 0, the relative magnitude a:, and., is irrelevant for the equilibrium allocation, provided tha
1eq is set so as to ensure the stability of debt.



As in Gali and Monacelli (2005), it is convenient to defineiatiex for aggregate domestic output:

Y, = (fol Yt% (j)dj) :. Substituting forY;(5) using (15) gives the aggregate relationship

P —0 P* —0
Vi (1-w) (%) ot+w(]fj> Ci +Gi. (16)
t

In addition, the following has to hold

Ct = /\CN,t + (1 — A)CA,t (17)
Hy = MHyg+ (1—N)Hay, (18)

whereH; = fol H,(j)dj is aggregate labor employed by domestic intermediate good fi
Regarding asset markets, we assume that foreigners do ldaddmestic bonds. Market clearing for
domestic currency bonds therefore requires

(1—X\A,— Dy =0. (19)

The market for foreign currency bonds clears by Walras’ law.
We also define the trade balance in terms of steady-statatpatud the real exchange rate as follows:

P&

1 P,
TBt:_<Y;€——tCt_Gt>a Q1 P
¢

20
Y Py, (20)

Note that an increase 6J; corresponds to an appreciation of the real exchange rate.

3 Fiscal Policy Transmission With Spending Reversals

In this section we analyze the transmission of fiscal shockieuthe assumption that both future
taxes and government spending respond to the level of pdébt Under this assumption, a current
episode of deficit spending is expected to be partially offiseugh future reductions in spending
below trend.

We consider an approximation of the equilibrium conditiafisour model around a deterministic
steady state. For this steady state we assume that tradamnséd, government debt is zero, inflation
is zero, and consumption and labor supply of asset-holdetsian-asset holders are identical (as a
result of appropriate lump-sum transfers in steady state).

In our simulations we initially focus on a ‘parsimonious’rg®n of the model, so as to provide
a close-up analysis of the transmission mechanism undebtasthbilizing spending rule. In this
version of the model, we assume that all households paatiip financial markets—all agents are
assets holders. Subsequently, we will study a model ecomorolving both asset holders and non-
asset holders.



3.1 Parameterization

Table 1 summarizes all parameter choices. A period in theetnmmtresponds to one quarter. The
discount factor3 is set t00.99. We assume that the coefficient of relative risk aversigrand the
inverse of the Frisch elasticity of labor supppy,take the value of one. The trade price elastieiig
set equal t@/3, which is in the range considered in the recent macroecanliterature’

Price rigidities play a key role in the transmission of gaweent spending shocks with spending re-
versals. We assume thét= 0.75, implying an average price duration of four quarters, wittiie
range of values discussed, for example, by Nakamura anasStei (2008), if toward the higher end.
Besides price stickiness, two additional features detsgrttie extent to which the equilibrium allo-
cation differs from the allocation that would obtain undekible prices (flexible-price allocation, for
short). First, the returns to labor, the only variable factfgroduction, are assumed to be decreasing,
as indicated byv < 1. This assumption generates real rigidities. Second, tteneaf these rigidities

is further affected by the price elasticity of demand, meedye. Specifically, we assume that
a = 0.63 ande = 21, implying a steady-state markup of 5 percent and a laboesfe60 percent.

Table 1:Parameterization of the Model

Parameters Value
Discount factor I} 0.99
Coefficient of risk aversion ~ 1
Inverse of Frisch elasticity % 1
Trade price elasticity o 2/3
Prob. of price fixed £ 0.75
Production function o 0.63
Price elasticity of demand € 21
Import share of private demand 0.15
Average spending share Gy 0.2
Autocorrelation spending Pgg 0.9
Debt elast. of taxes g 0.02
Debt elast. of spending hgq  -0.02
Tax finance Y 0.5
Monetary policy 10) 1.5
Debt elast. of interestrates y  0.00001
Non-asset holders A 0,1/3

"See Corsetti et al. (2008) for further discussion.

8See Gali etal. (2001) or Eichenbaum and Fisher (2007) fardudiscussion of how real rigidities interact with nowdin
price rigidities in the context of the new Keynesian modebté\that the latter study also considers a non-constarg pric
elasticity of demand, which further increases the degreealfrigidities.
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Regarding monetary policy, we assume that 1.5, a value commonly employed by the literature.
Regarding fiscal policy, we assume that changes in governapamding are contemporaneously
financed in equal part by taxes and debt, that is, wepget= 0.5. Further, we setv = 0.15 and
the average government spending shgre- 0.20. This implies that imports account for 12 percent
(because government spending is assumed to fall on dongestits only) and government spending
for 20 percent of steady-state output, in line with averaaaes for the U.S. during the period 1980—
2007. The parametef,, is set to 0.9, capturing the persistence of government spguigviations
from trend documented by many VAR studies on U.S. data.

We set the two parameters that govern the responsivenemsasf &and government spending to debt
equal toy,y = —14¢ = 0.02. The latter parameter is crucial for our account of the tmaiasion
mechanism. To the extent that contemporaneous taxes dooa ame-for-one with government
spending, some later response of taxes and/or spendingyised to ensure public debt stabiltyn
virtually all models of fiscal transmission, taxes are asstdwrwithout further justification—to bear
the entire burden of debt stabilization, i.¢,; = 0. This effectively makes the path of debt/taxes
irrelevant for the real allocation of the economyXit= 0).

A fundamental passage in our analysis of fiscal policy istogaize that at least some of the dynamic
adjustment to a higher debt stock will fall on spending &gatr This proposition captures the reality
of institutional and/or political constraints on govermits: capacity to raise taxe$. It also finds
support in empirical estimates of policy rules, which iradiza statistically significant adjustment of
both spending and taxes in response to higher Helotour parameterization wittp,; = —0.02 and
g = 0.02, an increase in government debt by 1 percentage point of GIDBes spending/taxes to
be decreased/increased by 0.02 percentage points retativeir baseline trends.

In the last line of Table 1, we report the values for the patame i.e., the extent of participation in
financial markets, which we vary across model simulationgially, we assume that all households
have access to financial markets= 0). Subsequently, we relax this assumption and posit1/3.
Note that this is a relatively conservative number in lightte estimates reported by Gali et al.
(2007), who reconsider estimates by Campbell and MankiB89)L,%nd by Bilbiie et al. (2008).

Consider a linear approximation of the equilibrium corais around a deterministic steady state with zero inflation
and without debt. Abstracting from autocorrelation of goweent spending and any direct contemporaneous response of
taxes to spending, and assuming an ‘active monetary ppligpt stability obtains if the difference betwegp; and.q
does not exceetl — 3. For a general discussion see Leeper (1991).

1%wWe should stress that our parameter choice does not neitesstiect explicit debt or deficit constraints as enacted in
several countries. Instead, a systematic adjustment ofdgpg and/or taxes to the level of public debt may follow, eor
broadly, from political economy constraints which forcefisadjustment to take place at some point. For instanceg¥@an
and Pappa (2004), find a strong stabilizing response of govent spending to the debt output/ratio across U.S. states,
irrespective of whether state laws mandate explicit fisestrictions.

Mysing 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 @@members (no breakdown by country provided for these
estimates). For the U.S., Bohn (1998) reports estimatethéoresponse of thaurplusto debt in a range from 0.02 to 0.05.

11



3.2 Quantitative Analysis

In the following we analyze in detail the fiscal transmissinachanism under our specification of
fiscal policy. The main finding is that, with anticipated sgieg reversals, the initial fiscal impulse
exerts a stronger expansionary effect on output, by cragvdiprivate consumption and depreciating
the real exchange rate. This pattern of impulse responsgsraas well with results from empirical
studies that have long posed a challenge for macroeconbsicyt In traditional analyses based on
the Mundell-Fleming model, government spending crowdsrivate consumption, but also produces
upward pressure on interest rates, which attracts capiials and thus appreciates the currency.
The latter implication carries over to more recent modelsetlver neoclassical or new Keynesian
(although the crowding-in of consumption does not!). Instaenodels, given home bias in public
demand, an increase in government spending is commonlyrstwvaise the international price of
domestic output, i.e., appreciate the real exchange rdte.lierature has recently paid increasing
attention to this particular issue, as the response of sedlange rates provides a useful benchmark
against which to assess models of fiscal transmission—ee&xhmple, Ravn et al. (2007) and
Monacelli and Perotti (2006).

In this spirit, this paper builds a case for refining our ustEmnding of expenditure-side stimulus,
going beyond the distinction of government spending by {ipestment versus consumption, wages
versus final goods—see Baxter and King (1993) and Finn (3@®&xcording to the mix of tax versus
deficit financing in the short run (see Ludvigson (1996)). ®ain, novel argument is that much of
the macroeconomic impact of fiscal stimulus depends on thredymamics of government spending,
notably the extent to which temporary deficit spending isssgjoently offset through spending cuts.
In this regard, the common assumption that fiscal expansé@usto a one-for-one increase in the
tax burden strikes us as an overly restrictive and implaasiinplification. Indeed, by ignoring the
possibility of spending reversals, macroeconomic modsksproviding a distorted picture of fiscal
policy transmission and the mechanics of expenditurestidaulus.

Throughout, we consider an unanticipated increase in govent spending by one percent of steady-
state GDP. To focus on the core of the transmission mechamismeport impulse responses for the
following six variables: government spending, outputyai® consumption, short- and long-term real
interest rates, and the real exchange rate. At the end ofduigon, we show an expanded set of
impulse responses including other variables of interest.

3.2.1 Inspecting the mechanism

Figure 1 displays impulse responses for the parsimonicerfegation of our model where all house-
holds participate in asset markegs £ 0). We gauge the importance of nominal rigidities by con-
trasting our baseline case featuring sticky prices (theesponding impulse responses are denoted
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by solid lines) with a flexible-price allocation for the same@nomy (dashed line$j. In Figure 1,

as well as in all the figures in the rest of this section, quxangriables are measured in percent of
steady-state output; price variables (such as the reabegghrate, the interest rates, and real wages)
are measured in percentage deviations from the steadylstati. Horizontal axes measure time in

quarters.
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Figure 1: Effect of Government Spending Shock: Sticky PvieeFlexible Price Allocation. Notes:
Solid lines:

¢ = 1.5, dashed linespp = 500. Quantity variables are measured in percent of steadg-etatput. Price
variables are measured in percentage deviations from ¢laelysistate level. Horizontal axes measure time in
quarters.

The upper-left chart shows the dynamics of spending shae&kiding a partial spending reversal.
Spending rises on impact, but subsequently eases in respphigher outstanding debt and actually
falls below trend levels some 12 quarters after the initimick. To analyze the responses of all other
variables, focus first on the flexible-price allocation.

The lower-left chart shows that the real short-term interate rises quite sharply on impact, drop-
ping below steady-state levels no earlier than ten peritidsgovernment spending has fallen below
trend. This path also drives the long-term real interest ¢(slhown in the lower-right chart), which

12The flexible-price allocation is modeled by assuming thatdéntral bank adjusts interest rates massively in response
to any deviation of inflation from the target. Specificallye wssume = 500.
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compounds the infinite series of expected future short-tates® Accordingly, the long-term rate
increases considerably on impact, but then falls belowdststate levels around the time when spend-
ing drops below trend. Mirroring the path of this variableivate consumption initially drops; it
recovers above trend levels not until the public spendigeiase has tapered off and the long rate
fallen below steady-state levEl Following the same pattern, the real exchange rate appesciath
above-trend public spending, and depreciates with betendt public spending® Intuitively, the
dynamic adjustment under flexible prices corresponds tasi In@tion of efficiency, whereby prices
induce a reallocation of private consumption over timepfieeriods when the government’s claim
on domestic resources is above trend, to periods when itasvbe

With nominal rigidities, real output bears a greater shdrthe initial adjustment to the shock. In
Figure 1, this is manifest in short- and long-term real ies¢rates (solid lines) that are lower than
under flexible prices, a greater rise in domestic producaarincrease in private consumption, and a
fall in the real exchange rate.

Anticipation effects are key to the transmission of fiscdigyadisplayed in Figure 1. Intuitively, our
fiscal experiment could be interpreted as the combinatiotwofdifferent measures: one consists
in the unexpected increase in government spending in the ghg the other in the announcement
of a spending contraction to be implemented in the futurécePstickiness is not too consequential
for the response diuture demand and output to the preannounced spending cuts: \eifjgested
price adjustment, many firms will have the opportunity tmptimize their prices incorporating the
expectation of public spending restraint. In contrastepstickiness is crucial for trshort-run effects

of the temporary spending increase. As prices do not adjftiently to reflect the scarcity of
current output relative to greater aggregate demand, dénmegput expands much more than under
flexible prices. Indeed, with the central bank following argtard Taylor-type rule, the contractionary
response of monetary policy is not strong enough to raisg-term interest rate up to the point of
crowding out private consumption.

These dynamics, however, hinge not only on nominal rigiditbut also, and crucially so, on the debt-
sensitivity of government spending. Figure 2 draws atberiid this aspect by contrasting the baseline
spending reversal (where the debt-sensitivity paramétiireospending rule is set to,; = —0.02)
with the case of a debt-insensitive spending rulg;(= 0). Note that across the two experiments we

3The 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.

14with additive separability of preferences over time, thaikiorium consumption demand is determined exactly by the
negative of the long-term real interest rate—see, for exanvdoodford (2003) p. 244.

Bwith complete markets, the real exchange rate would berd@ted exactly by the ratio of domestic to foreign long-
term real interest rates, see, for example, Corsetti andrfdg2005) and Gali and Monacelli (2005). Observe that our
allocation turns out to be close to the one under complet&etgras shown by Figure A.1 in the Appendix—for further
discussion see also Corsetti et al. (2008).
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maintain the sticky-price setup of the baseline specificati

The dashed lines denote impulse responses for the delisitige case. Observe that real short-
term interest rates in this case never fall below their stestdte level, in marked difference from the
baseline specification denoted by solid lines. Hence langrtrates in the debt-insensitive case also
remain consistently above their steady-state value afeespending shock; consumption falls; and
the real exchange rate appreciates (see, for example,rhemm@and Schabert (2003)).

Government spending Output
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Figure 2: Effect of Government Spending Shock: Debt-Stabd vs. Debt-Insensitive Spending
Rule. Notes: see figure 1. Solid lineg,; = —0.02, dashed linesy,4 = 0.

The specification without spending reversals implies tingt spending increase leads to a one-for-
one rise in the expected tax burden—a key assumption in masing quantitative studies of fiscal
transmissiort8 By contrast, the debt-stabilizing spending rule puts sofiteeburden of adjustment
on outlays, thereby reducing the need for significant takeiases. Under our parameterization, for
instance, the government’s claim on domestic resourcemines noticeably (by ca. 80 percent in
net present value terms, at steady-state prices), as therhdgbt stock caused by the initial rise in
spending feeds back into spending cuts later on.

Yet the divergence between the two scenarios shown in F@eennot be attributed simply to dif-

180ur specification of the tax rule implies that taxes rise,rapact, by 50 percent of the spending impulse, thus causing
a deficit to emerge.
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ferences in the size of the wealth shocks caused by the goeat’s claim on resources. To clar-
ify this point, we reconsider the same scenarios under cgti@mpharkets, implying that households
are explicitly insured against the higher tax burden thtoagomplete set of internationally traded
state-contingent securities. In this case, domestic aopsan (relative to foreign consumption) is
tightly linked to the real exchange rate. Without the spegdeversal, consumption falls in response
to the government spending shock, while the real excharigeappreciates—regardless of the fact
that private wealth is now insulated from the shock. With sipending reversal, the exact oppo-
site occurs. In other words, whether or not markets are cetmpbur baseline specification with
debt-stabilizing spending dynamics predicts a positivesconption multiplier, associated with real
depreciation. These results are shown in Figure A.1 in tipeagix.

Another important point is worth stressing. In our modelersging reversals give rise to budget
surpluses. However, it is the path of spending, not of defamitd surpluses, that makes a difference
for fiscal transmission. This becomes clear from the fadtuhder a debt-insensitive spending rule,
the timing of taxation is entirely irrelevant, given the asgd lump-sum nature of taxes. Instead, our
analysis underscores the critical role of long-term irgerates in reflecting anticipated movements
in public demand relative to domestic productive capacity.

3.2.2 The model with limited participation in asset markets

We now turn to our model specification where a fraction of letwadds is without access to financial
markets § = 1/3). This specification captures elements of the macroecorthatyare not key to
the mechanism of spending reversals but important for figolity in its own right. Specifically,
the presence of ‘hand-to-mouth consumers’ reflects crealiket imperfections that constrain house-
holds’ capacity to smooth consumption over time—impeitets which have come to the fore during
the ongoing financial crisis and which provide a rationaldical stabilization in the first place.
Figure 3 displays the impulse responses for this model engnim addition to the variables displayed
in Figures 1 and 2, Figure 3 also includes several additieargdbles of interest: consumption of asset
holders and non-asset holders or ‘hand-to-mouth consufdersoted by ‘A’ and ‘N’, respectively),
the government budget balance, taxes, public debt, nagfoessets, the real wage, net exports, the
short-term nominal interest rate, and domestic inflatibe (atter two replacing the short-term real
rate). As in the previous subsection, we compare a basas®with spending reversals (solid lines)
to the case of a debt-insensitive, exogenous path for spgras commonly assumed in the literature
(dashed lines).

Without spending reversals, our numerical exercise shbaisthe presence of ‘hand-to-mouth con-
sumersper seis not sufficient to generate a positive consumption mudtiplndeed, as the long-term
real interest rate remains above its steady-state val@shihrp contraction in the consumption of as-
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Figure 3: Effect of Government Spending Shock: Model withnitéd Participation in Asset Markets.
Notes: see figure 1.

set holders more than offsets the positive addition to dehficm the non-asset holders. Note also
that the real exchange rate appreciates, and the real wsgense is positive.

With spending reversals, instead, hand-to-mouth conssimigoduce important amplification effects.
Private consumption rises much more on impact, implying Hiplier of about 0.4, close to the values
reported by many empirical studies. Output also increasee®/hat more than in the specifications
shown in Figures 1 and 2. Interestingly, as the boost to agdeedemand from the fiscal stimulus is
stronger, the long-term real interest rate initially rigist this increase is short-lived, and followed
by a prolonged decline below steady-state levels. The poesef hand-to-mouth consumers also
alters the response of consumption, which no longer mitttat of the long-term interest rate, and
that of the real exchange rate. In particular, the strongirhfmcrease in consumption coincides with
a short-lived rise in long-term real interest rates and eflvgal appreciation. Correspondingly, asset
holders reduce their consumption initially, but the coctien of their demand is milder than in the
case of debt-insensitive government spending.

The stronger rise in private consumption reflects primatiy presence of hand-to-mouth agents,

1A stronger depreciation obtains if we allow for a (signifitgndebt-sensitive interest ratg (= 0.1), capturing the
notion that higher public debt could trigger a rise in riskpia on residents’ external borrowing, see Figure A.2.
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who consume more in response to the rise in current incomeeadsvages rise due to a shift in
labor demand by firms constrained in price-setfifigAt the same time, the basic mechanism of
the spending reversal remains essential for our result$alio it ensures that the response of the
unconstrained agents in the economy will not ‘undo’ the@fef a fiscal expansion on aggregate
demand via the hand-to-mouth agents. Indeed, both hanttdh consumers and asset holders
(after a few periods of initial retrenchment) now contréota the rise in private consumption.

Figure 3 also displays the responses of additional vasatfiénterest obtained under the extended
model specification. Net exports deteriorate together withgovernment budget, corresponding
to the notion of ‘twin deficits?® The stock variables net foreign assets and public debt e\adv
cordingly. Real wages increase strongly on impact, andbofelbw steady-state levels in sync with
output?® The shock is mildly inflationary in the first 12 quarters or 8@n the inflation response
changes sign. This pattern is mirrored by the nominal istaie, set according to the Taylor-type
rule specified above.

4 Time Series Evidence

Our model simulations highlight the specific role played hticipated spending reversals in shaping
the transmission of government spending shocks. When tempexpansions in public expenditure
are expected to be offset at least partly by future spenditgy an otherwise standard new Keynesian
model can account for the stylized facts of fiscal transrmisestablished by earlier empirical studies,
notably the positive impact response of private consumpéiad the fall in the real effective exchange
rate.

In this section we provide additional time-series evideogdhe transmission of spending shocks.
In part, this exercise serves to replicate and confirm redtdim earlier studies. More important,
however, is our motivation to investigate two aspects ofafisansmission that are critical to our
theoretical account but have not yet received much attenitnecluding in empirical work. The first
aspectis the very presence of spending reversals: is thwigieal support for our central hypothesis
that a positive government spending impulse today is faldy a period of below-trend spending
at some pointin the future? The second aspect is the negesigense of long-term real interest rates
to spending shocks. We carry out our analysis estimatingRR Mddel on U.S. time series covering
the last three decades.

183ee Bilbiie et al. (2008) for a more detailed account.

Quantitatively, the effect is quite contained, howeveliria with results reported in Corsetti and Mililler (2006080

2The response of the real wage to government spending sheskseheived considerable attention in the literature
following Rotemberg and Woodford (1992), who documentedrenease for U.S. data. While the neoclassical model
predicts a decline in the real wage, new Keynesian modelsaljy predict an increase. The reason is that while labor
supply increases in both models, labor demand increasgsrottie new Keynesian setup—see Pappa (2005) for a recent
investigation.
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4.1 VAR Specification

Our VAR modelincludes six variables: the first three are gorent spending, aggregate output, and
private consumption, all in logs and per-capita terms; ge aiclude a measure of the ex ante long-
term real interest rate and the log of the real exchangetraesjxth variable is the end-of-period stock
of public debt scaled by quarterly GDP. Chung and Leeper{p@ad Favero and Giavazzi (2007)
provide evidence suggesting that the omission of debt fleerMAR model may lead to substantial
bias in the estimated dynamics of fiscal policy shocks. Oaottetical analysis lends further sup-
port to this concern, as we emphasize the important feedtfzahnel between debt and government
spending.

We estimate our VAR model on quarterly time series data éogéehe period 1980:1-2007:4. While
the choice of the sample period is chiefly determined by deadladbility (in particular, data on ex
ante long-term real interest rates), it also has the adgargafocusing the analysis on a period in
which the policy framework has arguably been fairly stabkgpecially as regards monetary policy.
In the appendix we provide a detailed description of the dataell as results from alternative VAR
specifications.

Drawing from the debate on the identification of fiscal shoakd the empirical characterization
of fiscal policy transmission, we focus on two distinct stgags that have been widely employed
in the literature?? The first strategy, following Blanchard and Perotti (2002)ies on a structural
VAR approach: identification is achieved by restricting desmtemporaneous relationships between
the fiscal and other variables included in the VAR. Specificgiovernment spending is assumed
to be predetermined within the quarter. Under this assumpthe reduced-form residuals from a
regression of government spending on the lags of all othgahas in the VAR are identified as
structural government spending shocks.

The second strategy, proposed by Ramey and Shapiro (1888%ds on discrete fiscal policy changes
related to wars and military build-ups. Indeed, these asgthoyue that such events come closest to
economists’ notion of a truly exogenous source of variatiogovernment spending. Ramey and
Shapiro (1998) identify the dates at which the relevanttariji initiatives were first announced and
trace the dynamic response of the economy to these annoentewia dummy variables. Edelberg
et al. (1999) suggest an extended version of the Ramey-®remproach using a VAR model.

For our own analysis, we follow recent contributions thatdhproposed a comprehensive framework
encompassing both identification strategies—see Peffifl1) and Ramey (2008). For a formal
exposition of this framework, we draw on Monacelli and P&f@008). Specifically, letting; denote
government spending angd a vector of additional variables of interest, we considerftillowing

2IA third approach is based on sign restrictions—see Moutitimd Uhlig (2008), Canova and Pappa (2004, 2007), and
Enders et al. (2008). Also, more recently, Romer and Ron@@§phave used their ‘narrative’ approach, developed in the
context of monetary policy analysis, to identify tax shacks
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wherek;o andk;, fori € {1,2}, denote coefficients on a constant and a linear time tresgere
tively; d; denotes a variable capturing exogenous fiscal events arteefRand Shapiro (‘military
dates’); and under the assumption thais predetermined relative 19, u, ; can be given a structural
interpretation as a government spending shock a la Bladera Perotti (‘"VAR shock’).

As is well known, results based on the Blanchard-Perottr@ggh have generally been found to
differ from those based on the Ramey-Shapiro approach.rticplar, the former approach has typi-
cally led to findings of a positive consumption response teegoament spending, while studies based
on the latter approach have tended to documdatlan consumption. Ramey (2008) provides fur-
ther evidence showing that results differ systematicadigehding on whether military dates or VAR
shocks are used to identify the effects of government spgndiccording to her interpretation, the
divergence of results suggests that Blanchard and Pe26aP(’s structural VAR does not accurately
capture the timing of spending shocks. In this view, the mesb VAR innovations are but thea-
terialization of changes in government spending that have already beanpated by the private
sector.

Perotti (2007), instead, attributes the differences toriquaar specification choice in Ramey’s analy-
sis. Specifically, the model estimated by Ramey (2008) pasitequal number of lags for the military
date variables in both of the above equatiopg & ¢14 = 4). This, Perotti argues, amounts to in-
terpreting as a result of the military shoak deviations ofy; from ‘normal’ during the entire first
year following the shock. Yet such an assumption runs caouatthe notion that Ramey’s military
dates are informative about fiscal transmission as it workdeu‘normal’ circumstances. On these
grounds, Monacelli and Perotti (2008) only allow the conpenaneous value of the military date to
enter the second equatiogm{ = 0, while ¢;4 = 6). Estimating a model on U.S. time series, they
find that under this specification, the effects of VAR shoakd military dates are quite similar: most
important, the response of private consumption is pos#eress both methodologies.

For our own baseline VAR model we adopt the same specificaiaMonacelli and Perotti (2008).
As it turns out, however, the number of lags with which theitaniy variable enters the non-fiscal
equations of the model is largely inconsequential in ourdapanyway.

Finally, unlike the original dummy variable approach of Rgnand Shapiro (1998), we use the ‘new
military variable’ introduced by Ramey (2008). It is definasl a continuous variable, where the
military news (previously a binary variable) is quantifiexing the discounted value of the resulting
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change in government spending (scaled by the value of ndspeading from the previous quarter)
as forecasted in real time by Business Week magazine. Relatithe original ‘military dates’, the
new series also provides a richer account of exogenouamiktvents that induced an adjustmentin
government spending.

4.2 Results

We begin by presenting evidence on the fiscal transmissiarhamsm under the ‘VAR shock’ ap-
proach of Blanchard and Perotti. In Figure 4, we show theceffef a VAR shock normalized such
that government spending increases by one percent of G¥Phdtizontal axis indicates quarters
after the shock. All quantity variables are expressed ipauinits, so that responses may be inter-
preted as multipliers. The real exchange rate is measurpdritent deviations from its pre-shock
level, while the response of the long-term real interest imtmeasured as deviations from the pre-
shock level in quarterly percentage points. Throughow,siblid line indicates the point estimate,
and the shaded area represents a 90-percent confideneealiotetained by bootstrap sampling.
Focus first on our main variable of interest, government dimenitself. While we find a fairly
persistent response, spending clearly undershoots itd wralue about four years after the shock.
Interestingly, both the initial increase in governmentrgpieg and its subsequent reversal are statis-
tically significant. This is a notable finding in light of ourdoretical analysis of spending reversals.
It also matches a similar earlier result documented by ClaumnmtgLeeper (2007). Importantly, these
authors compare results from relatively small VAR systemshbse from a more comprehensive
VAR which includes government debt. They find that governhspending appears to be partially
‘self-correcting’ according to the more comprehensive VAIRly, underscoring the importance of
controlling for debt as a state varialsfe Our finding of a significant spending reversal also squares
well with the results of Gali and Perotti (2003), documegta responsiveness of government spend-
ing to public debt for OECD countries.

Output responds in a statistically significant way with apauot multiplier of about one. It later falls
below trend, mirroring the path of government spendingva®ei consumption increases significantly
for the first few quarters after the shock. The response @dlyrilump-shaped and peaks at about 0.5
percent of GDP. From a quantitative point of view, theseltesar output and consumption are close
to earlier findings by Blanchard and Perotti (2002) and &&dil. (2007), among many others.
Another notable result is the response of the long-terminéaest rate. After rising sharply (though
insignificantly) on impact, the interest rate falls below jire-shock level after about six quarters.

#In fact, as our sample starts in 1980, it would include onlg ofthe narrow Ramey-Shapiro military events, namely
an increase in defense spending following the 9/11 tetratiacks in 2001. The new military variable data, insteadtain
additional episodes, such as the fall of the Berlin Wall.

ZIn fact, Chung and Leeper (2007) apply the criterion of Badez-Villaverde et al. (2007) to show that small VAR
systems are likely to be non-invertible relative to more poghensive VAR systems which include public debt.
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Figure 4. Fiscal Policy Transmission According to VAR Maddlffects of VAR Shock. Notes:
solid lines indicate point estimate; grey area: 90 percenfidence interval obtained by bootstrap
sampling. The horizontal axis indicates quarters, thacaraxes measure deviations from trend in
percentage points of trend output (in case of quantities)cgnt deviations from the pre-shock level
(real exchange rate); and deviations from the pre-shoaX Ievterms of quarterly percentage points
(real interest rate).

This finding again mirrors results that have been reporteevdiere in the literature, but have long
been regarded as difficult to reconcile with the presumeor#ial case for a persistent interest rate
increas&* By contrast, the estimated response of the real interestisajuite consistent with the
prediction of our theoretical model with government spagdieversals, as shown in Figure 3.

Next, the lower-left chart shows the response of the redi&xge rate, which depreciates sharply and
significantly, remaining below trend for a long period afifee initial spending shock. Very similar
evidence has been documented earlier by Kim and Roubini8j200onacelli and Perotti (2006),
and Ravn et al. (2007). Enders et al. (2008) also documerit i flne real exchange rate, while

#Indeed, the empirical response of interest rates to fisdidypshocks has been a topic of extensive debate—see,
for example, Perotti (2004) and Favero and Giavazzi (20&8cently, Laubach (2007) has investigated the relatipnshi
between long-horizon forward interest rates in the U.S.@rahges in the fiscal outlook as projected by the Congrealsion
Budget Office. While he finds a positive and significant relaghip with projected levels of government spending, his
empirical strategy is explicitly geared toward neutrai@ihe effects of (i) the business cycle and (ii) monetarycgabn
interest rates. By contrast, we are primarily interesteth@effect of government spending shocks on interest rates f
given monetary policy rule.
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using a different identification scheme based on sign mistns. Indeed, empirical studies have
documented real depreciation after a positive governm@eriding shock not only for the U.S., but
also for Australia, and the UR®

Finally, the lower-right chart shows the response of pubibt, which increases significantly and
persistently, peaking around five years after the occue@fiche shock. This result suggests that
the increase in government spending is to a consideralgaedebt-financed, in line with evidence
in Gali et al. (2007), who document a significant increasthépublic deficit, as well as in Bilbiie
et al. (2008), who also document a significant increase itipdbbt. Interestingly, this significant
build-up of debt also reinforces the rationale for the kiricspending reversals at the core of this
paper®

Overall, we find the impulse responses to a VAR shock in lirth trie predictions of our model. Not
only do our VAR results reproduce well-known earlier findihgotably the crowding-in of private
consumption and the depreciation of the real exchange matesponse to a positive government
spending shock. They also lend support to the two main iraptios of our account of the fiscal
transmission mechanism with spending reversals: i) gomen spending falls below trend after
an initial and somewhat persistent increase, the switclurdog after about four years; ii) long-
term interest rates, while rising upon impact, also falblaetheir pre-shock level in the second year
after the shock, i.e., before the actual spending revetsalhe appendix, we also provide results
from an extensive sensitivity analysis showing that ourifigd are robust across various alternative
specifications of the VAR model: excluding debt or long-ténterest rates; excluding the linear time
trend; extending the sample; changing the number of laghéomilitary variables; and considering
an alternative ‘nominal’ VAR model which includes the fealeflunds rate and inflation rather than
long-term real interest rates and public debt.

As discussed above, our VAR model encompasses the ‘militariable’ approach pioneered by
Ramey and Shapiro. In the VAR shock approach which we hawgstmton thus far, these military
variables serve as additional controls. However, we now toiRamey’s full-fledged alternative, in
which military events are the only identified source of fisstabcks. Figure 5 displays the estimated
responses to such a military event.

Remarkably, we find that government spending actually fallesponse to the military event, rising

25A noteworthy exception in this literature is Beetsma et 2008), who document a real appreciation for a sample of
European countries. Also, in their analysis of U.S. statesEEMU member countries, Canova and Pappa (2007) document
that government spending shocks rise the price level veladi the union—thus suggesting real appreciation. In Gorse
et al. (2009), we explore systematically the role of the exgje rate regime for the fiscal transmission mechanism.

ZFavero and Giavazzi (2007) add government debt to a VAR resdighated on U.S. data and compare results for 1960—
1979 and 1980-2006. For the later sample, they find no spgmeirersals during the first 20 quarters after the shock (for
which responses are reported), but the response of govatrapending to spending shocks is considerably less pamnsist
relative to a VAR model without debt. Moreover, they find angiigant negative response of government spending to the
change in debt, while taxes tend to increase, b@h adjust to stabilize debt.
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Figure 5: Fiscal Policy Transmission According to VAR Madgffects of Military Event. Notes: see
figure 4.

back above its trend level only after about 20 quarters. Tihding may seem paradoxical, as the
military events are meant to capture episodes of deferlagedefiscal expansions. What estimates
for our sample suggest instead is that any increase in ryilé&penditure that may be associated
with the military event tends to be more than offset by siamdtous expenditure cuts elsewhere.
Although surprising, such intratemporal spending dynaraie certainly conceivable, perhaps even
reflecting the same kind of overall financing constraintd thea see at the root aitertemporal
spending reversals. In any case, given this initial reftu#tjmportant to interpret all other estimated
impulse responses as responses to a negative, rather thitimgp@pending shock. Indeed, the time
path of government spending in Figure 5 is essentially aamimage (with flipped sign) of the ‘VAR
shock’ path studied earlier, including the occurence of endg reversal after some four to five
years.

With this in mind, observe that the responses of the otha@alkas in Figure 5 are quite consistent
with those obtained for the VAR shock, i.e., the co-movenuénihese other variables with govern-
ment spending is quite similar across identification schermeparticular, consumption falls initially,
and the real exchange appreciates. Likewise, the respohpeslic debt and the long-term interest
rate mirror those obtained under the VAR shock approachethag, this set of responses further con-
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firms key predictions from our theoretical model: the dyneswif fiscal transmission with spending
reversals appears to match the time-series evidence, @tieit based on the identification scheme
of Blanchard and Perotti (2002) or that of Ramey and Shap?8§).

Some additional comments on the robustness of the resittg tee military-event approach are in
order. To begin with, the finding that government spenditlig fa response to a military event is
not specific to our analysis: Ramey (2008) herself also teposignificant decline of government
spending. However, in her analysis, government spendeurgssto rise more quickly again, and
peaks between 4 and 8 quarters after the military date. Wetfatdhe difference relative to our own
findings is explained by three factors. The first is the samppleod, as Ramey considers time series
starting in the 1940s. The second factor is the number ofdatg military event variable. While our
results are quite robust to allowing for more lags of thisalale in the non-spending equations of the
VAR model, the inclusion of more lags has a mild impact on thneetat which government spending
is seen to start rising above trend; with more lags of thetanjlivariables, this happens after about
16 quarters, instead of 20 quarters (see Figure A.4 in therapy). The third factor is the inclusion
of public debt and the real exchange rate in the model, cmmisvith our theoretical account of the
transmission mechanism. In particular, the real exchasigemay proxy for fluctuations in long-term
real rates which effectively drive consumption decisiéh&loreover, public debt is arguably a key
determinant for future adjustments of government spendimgum, to the extent that the results we
obtain under the military dates approach are sensitive ieesgpecification choices, there are good
reasons for the particular choices we consider.

5 Conclusion

In this paper, we contribute to the ongoing debate aboutffbete of fiscal policy by highlighting the
role of medium-term fiscal dynamics for the transmission@fegnment spending shocks. Existing
theoretical studies on fiscal policy typically assume that éhange in today’s level of government
spending gives rise to a one-for-one change in the tax burtleis completely ignores the realistic
possibility that current spending increases may also tsblfy a reduction of spending below trend
levels in the future. Theorists’ apparent disregard fos fhossibility is surprising given that antici-
pation effects tend to feature prominently elsewhere imeotcs. Moreover, ignoring expectations
about possible spending reversals comes at the price ofngigaportant aspects of fiscal policy
transmission.

Our analysis is cast in the framework of an otherwise stahdaw Keynesian model. This ensures
that our results are not driven by unconventional assumgtibout preferences. It also facilitates

2’Monacelli and Perotti (2006) also include the real exchanage in the VAR model and find a significant decline in
government spending in response to the Regan-Carter myikitald-up.
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comparison with existing theoretical work on fiscal transsion. Our novel contribution is to show
that the economy’s response to a contemporaneous spemdirgase depends indeed strongly on
agents’ expectations about offsetting fiscal measuresatiuture. Specifically, if agents expect to-
day'’s deficit spending to be at least partly offset througbseguent spending cuts, private consump-
tion will rise, and the real exchange rate depreciates ipaese to the initial spending shock. These
two predictions accord well with a growing body of empirieaidence on the effects of fiscal policy
but have previously proven difficult to generate in standhabretical models. In our model, they
follow from the impact of expected spending reversals omiterm real interest rates—for which
nominal rigidities play a key role.

To further corroborate this account of the fiscal transroissiechanism, we present empirical results
from a VAR for U.S. data covering the last three decades. iStamg with our theoretical predictions,
the VAR provides evidence of spending reversals, i.e., ddeay for government spending to fall
below trend levels several quarters after an initial spagdticrease. The VAR also replicates other
authors’ findings of a positive consumption multiplier aredyative real exchange rate response, com-
bined with a path for real interest rates in accord with oeotletical predictions.

In emphasizing the importance of spending reversals foalfisansmission, we also take comfort
from recent research into empirical fiscal rules. Indeedhsesearch has documented a tendency
for spending processes to be responsive to public debtslev@he plausible interpretation of this
evidence is the fact that the fiscal authorities face sigmifigolitical constraints, notably voters’
resistance to higher taxes. That said, we do not claim tha¢a®rd spending reversals are relevant
everywhere and at all times. Comparing evidence acrosgmesiand across time periods strikes us,
in fact, as a promising direction for further research.

Finally, our analysis also bears on the current policy debbbut the effectiveness of fiscal stimulus.
In particular, our results suggest that for expenditude-stimulus to be most effective, policymakers
should combine a current fiscal expansion with a credibleroitment to downward adjustment of
expenditure over the medium term. Although such commitnnesny often be difficult to achieve,
there are arguably means of making spending reversals medile ex ante. A prime example
is the decision to stimulate the economy by bringing forwiakgstment projects that had already
been programmed for later years. Implementing these pgrojeday will significantly boost current
government outlays while implying a credible prospect gbenditure-side consolidation over the
medium term. Given the limited share of investment in gorent expenditure across most coun-
tries, the room for such measures is admittedly limited. Wiavailable, however, they represent an
attractive policy option in light of the results developadtiis paper.
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A More Simulation Results

In the following, we document the effects of government sjyem shocks for alternative model spec-
ifications. Figure A.1 shows results for our model under thguanption that international financial
markets are complete. Figure A.2 shows results obtainedrithd assumption that interest rates on
foreign bonds are highly debt-sensitive.
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Figure A.1: Effect of Government Spending Shocks: Debbizing vs. Debt-Insensitive Govern-
ment Spending under Complete Markets. Notes: see Figurelitl Ies: debt-stabilizing spending
rule; dashed lines: debt-insensitive spending rule.
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Figure A.2: Effect of Government Spending Shocks: High OEbsticity of Interest Rates vs. Base-
line. Notes: see Figure 1. Dashed lines: high debt elagtiinterest rates; solid lines: baseline.
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B Data

Quantity variables are obtained from the National IncontgRimduct Accounts (NIPA) provided by
the Bureau of Economic Analysis and deflated with the GDP tefl&sovernment spending com-
prises consumption expenditure and gross investmengtprsonsumption is personal consumption
expenditure on non-durable goods and services. Populigiomees are also obtained from NIPA. The
real exchange rate is provided by the OECD and measurednis tef consumer prices (CPI); an
increase corresponds to an appreciation of the domestieray. The ex ante long-term real interest
rate is constructed from the nominal yield on 10-year U.&aguries and a corresponding time se-
ries of 10-year-ahead inflation expectations. The lattepisstructed by combining data from Blue
Chip Economic Indicators (1980Q1-1991Q1), Livingstonveyr(1990Q2-1991Q2), and Survey of
Professional Forecasters (1991Q4-2007Q4), all obtaireed the Philadelphia Fed, with linear in-
terpolation for missing quarters in the first part of the seempebt is federal debt held by the public
(FYGFDPUN), and the federal funds rate is the effective fetiinds rate (FEDFUNDS), both ob-
tained from the FRED database at the St. Louis Fed. Inflaiongasured in year-on-year terms on
the basis of the GDP deflator. Inflation and interest ratesx@peessed in percent per quarter.
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C Sensitivity Analysis of VAR Results

In the following we report results from various alternats@ecifications of the VAR model. In a
first set of experiments, we i) drop public debt from the VARd®b ii) drop the long-term real
interest rate from the model and extend the sample perio@16-12007; iii) consider Ramey’s lag
specification for the military variable4,; = 4); and iv) consider the baseline model, but do not allow
for a linear time trend. Figures A.3 and A.4 show the resualtglie VAR shock and the military date
identification, respectively. In each case, the shadedaresars the 90 percent confidence bounds of
our baseline specification discussed above.

Government spending Output

S~ ~ - ~
N
o TN

0 10 20 30

Real interest rate (long)

0.4
0.2
0 4 &23 . g
-0.2
0 10 20 30
Public debt
20
10
0 = =
-10
0 10 20 30 0 10 20 30

Figure A.3: Fiscal Policy Transmission According to VAR MadEffects of VAR Shock. Sensitiv-
ity Analysis. Notes: 90 percent confidence area obtaineddoystrap under baseline specification;
dashed lines: no debt in VAR model; dashed-dotted lines:ong-term real rate in model, sample
starts in 1975; solid lines: like baseline kul = go4 = 4; solid lines with circles: like baseline but
no time trend included.

Next, we consider a ‘nominal’ VAR model where we include tleedral funds rate and inflation
rather than long-term real interest rates and debt. In @s& ,cwe modify our identification scheme
assuming a contemporaneous response of government sgeadifiation.Regarding identification,
Perotti (2004) argues that real government spending refspoontemporaneously to inflation sur-
prises, because government spending is not fully indexedladion. We follow Perotti and assume
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Figure A.4: Fiscal Policy Transmission According to VAR MaddEffects of Military Event. Sensi-
tivity analysis. Notes: see Figure A.3.
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Figure A.5: Fiscal Policy Transmission According to VAR MadEffects of VAR Shock in Nominal
VAR. Notes: Solid lines: results for 1980-2007; dashedslineesults for 1975-2007; 90 percent
confidence area obtained by bootstrap sampling for shopleam

an inflation elasticity of real government spending-df.5 and employ an instrumental variable ap-
proach to retrieve recursively the structural shocks frbmdstimated reduced-form residuals. Note
that we find that variations of this value leave the responégariables other than inflation virtually
unaffected. Figures A.5 and A.6 show results for two sampleods: 1980-2007 vs. 1975-2007.
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Figure A.6: Fiscal Policy Transmission According to VAR MaydEffects of Military Event in Nom-
inal VAR. Notes: see Figure A.5.
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