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ABSTRACT

What Determines Government Spending Multipliers?*

This paper studies how the effects of government spending vary with the
economic environment. Using a panel of OECD countries, we identify fiscal
shocks as residuals from an estimated spending rule and trace their
macroeconomic impact under different conditions regarding the exchange rate
regime, public indebtedness, and health of the financial system. The
unconditional responses to a positive spending shock broadly confirm earlier
findings. However, conditional responses differ systematically across
exchange rate regimes, as real appreciation and external deficits occur mainly
under currency pegs. We also find output and consumption multipliers to be
unusually high during times of financial crisis.
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1 Introduction

The widespread use of fiscal stimulus measures to countayidbal financial crisis and the more
recent shift toward fiscal tightening in many advanced enuas have revived the longstanding
debate on the size of the fiscal multiplier. From a theorkpeaspective, however, there is no
such thing aghe multiplier. Instead, fiscal multipliers are likely to demkan a number of factors
which vary both across countries and time. Traditional MalhBleming analysis posits that the
effectiveness of fiscal stabilization hinges on financiakd@ment, capital mobility, trade openness,
and the exchange rate regime. In addition, the responsawaitgrdemand to a fiscal intervention
may also depend on the state of public finances. For instdisca) expansions at high levels of
debt could play out differently if they increase the likeldd of a sharp future retrenchment. Another
potential determinant is the health of the financial systeatably the extent to which the private
sector has access to credit, given that binding liquiditysti@ints generally reinforce the impact of
fiscal stimulus. In a similar vein, recent quantitative e predicts exceptionally large government
spending multipliers during deep recessions when moneialigy is constrained by the zero lower
bound on policy rates.

In this paper, we carry out an empirical exploration into determinants of government spending
multipliers, by studying how the fiscal transmission medsimndepends on the economic environ-
ment. In terms of conditioning factors, we focus on the exgfearate regime, the level of public
debt and the deficit, and the occurrence of a financial crisis.conduct our analysis on a sample
of 17 OECD countries for the period 1975-2008. For the diassgion of exchange rate regimes
and financial crisis episodes we draw on llzetzki, Reinteartl Rogoff (2009), Reinhart and Rogoff
(2008), and Reinhart (2010).

Prior empirical work on fiscal policy transmission has mpsélied on linear time series models
estimated on U.S. data. Indeed, an extensive literatureclaaidied key issues in identification,
providing alternative strategies for quantifying the etfeof fiscal policy measures; see Blanchard
and Perotti (2002), Mountford and Uhlig (2009), and Rame§1@®, among others. At the same
time, there are relatively few empirical studies examirtimgg dependence of fiscal policy effects on
economic environments, notably Perotti (1999), Giavazappelli, and Pagano (2000) and, more
recently, Tagkalakis (2008), lizetzki, Mendoza, and Ve2®l(l), and Auerbach and Gorodnichenko
(2010, 2011). Even less empirical work has been devotecetglestion of how fiscal transmission
changes during times of financial crigis.

For insightful theoretical analyses of the latter threeeaty see Bertola and Drazen (1993), Gali, Lopez-Sadidd,
Vallés (2007), and Christiano, Eichenbaum, and Rebel@ipdespectively. Corsetti, Kuester, Meier, and Mul2012)
analyze how deep recessions interact with strained pubbmdies in shaping fiscal policy transmission.

2See Baldacci, Gupta, and Mulas-Granados (2001) and InienahMonetary Fund (2009) for an investigation into
how fiscal policy may mitigate deep recessions.



Drawing on the work by Perotti (1999), we employ a flexible {gtage strategy that allows us to
exploit variation in economic conditions across space and to gauge their impact on fiscal policy
transmission. In a first step, we estimate a fiscal policy thde is meant to describe the statistical
process of government spending and provide estimates oflsgeshocks. The rule we consider
is very similar to the structure embedded in fiscal policytgeautoregressions (VARS), linking our
approach to an identification strategy commonly found inliteeature. In a second step, we use
contemporaneous and lagged values of the estimated pdlanks to trace the dynamic effects of
government spending on several macroeconomic variabliesesést. We study the role of different
economic environments in shaping fiscal transmission leyaating the shocks with dummies for the
exchange rate regime, the state of public finances, and thereace of a financial crisis.

To set the stage for our analysis, we initially estimate owdat abstracting from any of these
interactions. In this case, our two-step procedure yieldsraes of results for the unconditional (or
average) behavior and impact of fiscal policy that accordwigh earlier findings from the literature.
First, the estimated spending rules suggest that govemspanding exhibits no clear cyclical
pattern, but responds negatively to weak public financass ttontributing to debt stabilization.
Second, in response to an unexpected increase in goverrspentling, we find a positive, if
relatively contained increase in output, almost no respafi€onsumption, and some crowding-out
of investment and net exports. Moreover, the spending sparkpts a short-lived real appreciation,
followed by a weakening of the real exchange rate.

However, these unconditional results mask important difiees in the transmission of fiscal shocks
across economic environments. Once we turn to our fullyiipdanodel including three sets of
conditioning variables, the following picture emerges.dena flexible exchange rate, with low debt
levels and no financial crisis, we find no appreciable effetigovernment spending shocks except
on investment, which declines, and the real exchange rdiiehweakens over time. Relative to this
baseline scenario, a pegged currency implies a larger trefilgit, but no real exchange depreciation
on impact. For most specifications, we also find spending-slidnulus to be more effective under a
peg, in line with conventional wisdom. Specifically, thegesse of output is larger, and investment
falls by less® If public debt or the deficit is high, the impact responsesuipat and investment are
lower than in the baseline scenario. Yet the differencesang moderate, perhaps pointing to the
limitation of our fiscal metrics in capturing the overall lteaf public finances. A more striking set of
findings emerges for the case of fiscal policy transmissioimduiimes of financial crisis. Indeed, the
responses of output and consumption to a public spendimgadse are strongly positive during such
times, implying a fiscal multiplier of up to two. In additiowg find a considerably more pronounced
decline of net exports and the real exchange rate.

3While differences in the response of external variablesszcurrency regimes are quite robust, differences in the
response of other macroeconomic aggregates are somewtratsemsitive to the specification of the model.



As the number of observations in our sample is limited an@fisicocks may be measured with error,
confidence intervals are, in general, quite wide, and paitiinates must be taken with a grain of salt.
Yet our main conclusions, especially regarding the effe€tgovernment spending shocks during
financial crises, appear to be robust with respect to a nuofhariations in our empirical setup.
Most closely related to our work is independent researchdeyaki et al. (2011), who also analyze the
transmission of fiscal policy across different economidrmmments. In contrast to our study, these
authors use quarterly time-series data for both OECD andgingemarket countries, estimating
panel VARs for groups of countries distinguished by incomeel, the size of foreign debt, the
exchange rate regime, openness, and the degree of capgiation. Their approach, however,
isolates only one dimension at a time. In terms of resulexgtlare significant similarities, especially
regarding the output multiplier across exchange rate regjnbut also differences, notably with
respect to the degree of monetary accommodation and exelhaitg appreciation under a peg.
Notwithstanding these differences, both studies cleanlgenscore the case for investigating fiscal
policy transmission conditional on the economic, finan@al policy environment.

The remainder of this paper is organized as follows. Se&iprovides a brief theoretical discussion
of why the fiscal transmission mechanism may differ acrossmeqic environments. Section 3
introduces our two-step estimation approach in detail. ti@es 4 and 5 present the main results
for the first and second step, respectively; and Section 6éledes.

2 Fiscal policy in different economic environments

The very active use of fiscal policy since the start of the gldimancial crisis—first to counter the
downturn with fiscal stimulus and, more recently, to reinighhdeficits amid bond market pressures
in the euro area—has revived longstanding policy debatésdanawn attention to an important
theoretical insight: there is unlikely to be such a thing @™ fiscal multiplier. Instead, it seems
reasonable to expect that multipliers depend on curretuicistances as well as underlying economic
structures and policy regimes (quite aside from any vamatelated to the specific fiscal measure at
hand). Accordingly, the likely impact of fiscal policy carite assessed without proper consideration
of the key factors characterizing the economic environnaendss countries and over time. In this
paper, we emphasize, in particular, the role of exchangaegimes, the state of public finances, and
the health of the financial sector. Before assessing thiewagce for fiscal transmission empirically,
we briefly review in this section some key theoretical cdntions that guide our empirical analysis.

2.1 A theoretical benchmark

The theoretical debate on the fiscal transmission mecharasrraditionally focused on the response
of private consumption to an increase in government spgndimdeed, the consumption response

4



not only has quantitatively important implications for iee of the government spending multiplier
on output, but it also serves to discriminate between th@sipg predictions of key macroeconomic
models. Modern business cycle models, of both neoclasaiwinew Keynesian varieties, view
private consumption as governed by intertemporal optititina This generally implies that private
consumption falls in response to an increase in governnpemding? As a result, output multipliers
are considerably smaller than would be suggested by maodditrzal Keynesian analysis, which
predicts a positive consumption response. For instance sieminal study based on the frictionless
neoclassical model, Baxter and King (1993) consider vargpecifications for household preferences
and the duration of fiscal stimulus, but find that impact npliktrs on output hardly ever exceed urity.
Subsequentresearch has further refined the theoretidgbamef fiscal transmission. However, much
of this research has been confined to standard businesseygdiels, abstracting from the exchange
rate regime, government debt, and financial frictions. VEewks a few notable exceptions below.

2.2 Pegged exchange rates

In open economies with a high degree of capital mobility, ¢heice of the exchange rate regime
determines the scope for independent monetary policy. ddrisideration is central to fiscal policy
analysis within the traditional Mundell-Fleming framewor In the typical textbook experiment,
government spending is ineffective in stimulating donestionomic activity under flexible exchange
rates: assuming an unchanged monetary stance, a fiscalséxp@nowds out net exports one-for-
one as the exchange rate appreciates. Only under fixed egehates does fiscal policy become an
effective stabilization tool, because any pressure towaahange rate appreciation is immediately
offset through monetary expansion. Although these spqmiéidictions did not go unchallenged (see
Dornbusch (1980) for an early critique), the traditiontdriature views the exchange rate regime as
having a first-order effect on fiscal transmission.

The exchange rate regime continues to matter for fiscal phielts in new Keynesian business cycle
models, but the sharp predictions of traditional Keynesigory do not necessarily go through.
One key reason is the richer modeling of how fiscal and moygtalicies interact. Indeed, fiscal
stimulus can be either more or less effective under a flegikdbange rate in a new Keynesian model,
depending on the precise assumptions about monetary polttthe medium-term debt consolidation

40ur discussion focuses on the transmission of governmemniipg shocks assuming lump-sum financing. In line with
much of the literature, we also assume that government gmpddes not affect the marginal utility of households na th
productive capacity of the private sector.

SBaxter and King (1993) also show that multipliers are muelydaunder the assumption that government spending
enhances the productive capacity of the economy. By cdnwatput multipliers are negative if government spendig i
financed by distortionary taxes, assuming balanced buddetmemann and Schabert (2003) provide an early analysis
within the new Keynesian baseline model. Cogan, Cwik, Taydad Wieland (2010), in turn, consider a richer business
cycle model with a particular focus on quantifying the npllgr implied by actual fiscal policy measures implemented i
the United States after 2009.



framework; see Corsetti, Kuester, and Muller (2011a).

Aside from the role of exchange rate regimes in shaping fisalty transmission, the behavior of
the exchange rate is also an important benchmark for asgediierent macroeconomic theories,
much like the behavior of private consumption already noer@d above. Most standard models
predict that higher government spending appreciates thieesechange rate. Recently, however,
several contributions have questioned this result, iigng conditions under which the opposite is
true. Kollmann (2010), for instance, stresses that an asgén government spending may depreciate
the real exchange rate if government spending shocks aygreesistent and international financial
markets incomplete. Ravn, Schmitt-Grohé, and Uribe (2GitBive at the same conclusion by
assuming that preferences of private households and thergoent are characterized by “deep
habits.” Under this assumption, imperfectly competitiveducers find it optimal to lower markups
and prices in the short run, so as to lock in higher public dedrfar the future. In equilibrium,
the price of domestic consumption falls relative to forecgmsumption, i.e., the real exchange rate
depreciates.

In Corsetti, Meier, and Muller (2011b) we highlight thaetimpact of short-run fiscal stimulus,
including on the exchange rate, crucially depends on theiunmeterm debt consolidation regime.
Specifically, if government spending contributes to de#biization, higher spending today induces
expectations of a systematic reduction in future spendiagsp As a result, long-term real interest
rates do not rise in response to the initial spending inereasd the real exchange rate depreciates.
In this analysis, the exchange rate response is driven barthieipated monetary policy response to
future spending cuts.

2.3 Weak public finances

In an influential study, Giavazzi and Pagano (1990) analyaegke-scale fiscal consolidations in
Denmark and Ireland during the 1980s. These episodes weraathrized by a coincidence
of improving government balances and strong private copsiom growth. While this positive

5See Backus, Kehoe, and Kydland (1994) and Monacelli andtP€r®10) for an analysis within the real business cycle
and the new Keynesian model, respectively. In the Keynesistihook experiment, in turn, government spending raises
domestic interest rates, triggering capital inflows andgreciation of the currency. An exception is the model dgved!
by Obstfeld and Rogoff (1995) which predicts that governnsgending depreciates the (nominal) exchange rate beofuse
fiscal-monetary interactions: households lower their oongion and, hence, their money demand in response to Bexlea
government spending. If the money supply is held consthatctirrency must depreciate in nominal terms.

"Aside from the exchange rate regime, trade openness isanedhiable with potentially significant implications
for fiscal policy transmission. Specifically, a well-knowrgament suggests that greater trade integration weakens th
effectiveness of fiscal stimulus, insofar as it reduces @looisls’ and firms’ marginal propensity to spend on domestic
goods: with a larger fraction of income spent on imports, enofr the fiscal stimulus “leaks” abroad. Erceg, Gust, and
Lopez-Salido (2010) provide a quantitative analysis gisirmodern business cycle model. In the present paper we do not
explore the role of trade openness, because in our data setapen countries (in terms of import shares) systemayicall
tend to be small economies with pegged exchange rates, watipd the identification of any distinct openness effedis
leave an analysis of this dimension to future work drawingdarger data set.



comovement accords well with the neoclassical account ealffifansmission, it was widely
perceived as puzzling in the light of (Keynesian) receivagddem. Subsequently, a small strand
of the literature has identified aspects of an economy’'sipdiriances that can alter the private
consumption response to fiscal measures. Starting frombbereation that fiscal consolidations are
typically undertaken at exceptionally high levels of paliiebt, Bertola and Drazen (1993) propose
a neoclassical model where the correlation between pramdepublic consumption changes as debt
approaches some critical level known to trigger a sharplfist@nchmeng.

Perotti (1999) derives a similar prediction from a modehwdtKeynesian bend. The model economy
is populated not only by unconstrained households whoratee the government budget constraint,
but also by some credit-constrained households who conthaireentire disposable income in each
period. Taxes are distortionary, and the economy is asstortsglinitially away from the optimal tax
smoothing path. In this model, the response of aggregateudeno fiscal measures depends on the
initial level of debt. In “good” times, fiscal balances andvpte consumption comove negatively; in
“bad” times, with high levels of public debt, the comovembkatomes positive. Intuitively, if initial
debt is high, the distortions from a further increase in taes are large, amplifying the negative
wealth effect experienced by unconstrained householdset@oint that it outweighs any positive
effect of the fiscal expansion on the income and consumpficorestrained households.

To take this model to the data, Perotti (1999) adopts a te@p-stonometric procedure, similar to the
approach we pursue in this paper. In a first step, he estimatear-VAR model on annual data for
19 OECD countries, which he uses to identify fiscal policyciso In a second step, he regresses
consumption growth on the fiscal shocks obtained from therBigression, as well as an interaction
term of this shock with a dummy capturing “bad times.” The{iates dummy is constructed based
on the level of debt and the budget deficit. Consistent wittoflis theory, consumption responds
positively to government spending increases and tax cutsnmal times, but the sign of the response
changes in bad timés.

2.4 Financial crises

A distinguishing feature of financial crises is that acces<redit becomes severely restricted.
Although not intended as a model of fiscal transmission dufinancial crisis, the work of Gali

et al. (2007) provides a useful starting point to think alktbig interaction. The authors extend the
standard new Keynesian model to include a fraction of “aairsed” households who, as in Perotti
(1999), do not participate in asset markets and therefonewue their disposable income in each

8n a related study, Sutherland (1997) focuses on tax pafi@nioverlapping generations framework and finds that tax
cuts may have contractionary effects if debt is high andesurgenerations of consumers expect consolidation to take p
during their lifetime.

%In a recent study, Afonso and Jalles (2011) condition thecedfof fiscal consolidations on the level of public debt.
They find that a reduction in government consumption tendaise private consumption if public debt is high.



period. A large weight of these households in the overallutegon reinforces the expansionary
effects of fiscal policy, since their demand moves in praparto any increase in employment and
wages brought about by additional public demahd.o the extent that a financial crisis raises the
share of credit-constrained agents, the model impliesr@sponding increase in the size of the fiscal
multipliert* Moreover, as the analysis of Corsetti et al. (2011a) shomgsljicconstraints have a larger
effect on the multiplier under a regime of fixed exchangesratan a monetary union.

Aside from intensifying credit constraints, financial esscan have another important effect, as
exemplified by the most recent experience of global finartciahoil since 2007. Specifically, a
financial crisis may cause such a pronounced recessiongacinthat monetary policy winds up at
the zero lower bound on policy rates, impairing the centeaiis ability to further stimulate the
economy. As the recession takes hold, a vicious circle maynseak demand causes firms to cut
prices; if pricing decisions are staggered, falling prigeaerate expectations of lasting deflation; for
a given nominal interest rate, this translates into higbalmates, which further weaken demand, thus
reinforcing the deflationary dynamics; see, for exampleyeEtpson and Woodford (200%).Under
these circumstances, fiscal stimulus can become a powediLtit halt the deflationary dynamics, as
higher government spending is fully accommodated througlmahanged (zero) policy rate. Indeed,
Christiano et al. (2011) derive fiscal multipliers on outpditich exceed two or even three; see also
Hall (2009), Erceg and Lindé (2010), or Woodford (201}).

3 Empirical strategy

In this section, we introduce the empirical strategy we us@dsess the role of the economic
environment for the transmission of fiscal policy shocks.foBe providing details about each of
the two steps required by our estimation method, we discowlur identification strategy relates to
alternative approaches in the literature. We concludesiiision with a brief description of our data
set.

3.1 Identification issues

Most of the existing empirical work on fiscal policy transsig employs structural VAR models to
gauge the impact of spending shocks on the economy. Folipthie lead of Blanchard and Perotti

9Bilbiie, Meier, and Milller (2008) use a similar framewotkrhatch the time-series evidence on U.S. fiscal transmission
explicitly linking household consumption to asset marlatigipation.

In the same vein, Fernandez-Villaverde (2010) exploresfiisansmission in the presence of financial frictions \whic
constrain firms’ investment, thereby linking public demaoeéntrepreneurs’ net wealth.

12These dynamics would be less pronounced to the extent thait®anks can further loosen monetary conditions
using unconventional policy tools, such as purchases gfterm assets. It is doubtful, however, whether centrakbame
prepared and able in practice to impart any desired levallditianal stimulus through such tools.

BHowever, the introduction of sovereign risk premia mayralbese results, as higher public deficits adversely affect
funding costs in the wider economy; see Corsetti et al. (2012



(2002), several authors have based identification on thengstion that discretionary government
spending is subject to certain decision and/or implemimtdags that prevent policymakers from
responding to contemporaneous developmé&htsAccording to this idea, significant parts of
government spending are determined by past informatiog. olovernment consumption and
investment, in particular, are likely to be unresponsivedorent economic conditions, as (unlike
transfers) they normally contain no automatic cyclical poment:®> Below we provide a more
detailed discussion of this identifying assumption andétation to the frequency of fiscal data.

An alternative estimation strategy is suggested by Raméysdapiro (1998), who consider a small
number of events in postwar U.S. fiscal policy, including thiétary build-up for the Korean and
Vietnam wars, that were arguably exogenous (with respestamomic conditions) and thus provide
natural experiments for the effect of a sudden surge in gorent spending. Subsequent studies have
used this approach within a VAR context; see Edelberg, Eishem, and Fischer (1999), Burnside,
Eichenbaum, and Fisher (2004), and Ramey (2011). The Istitiely also considers a richer data
set of military event® and an alternative identification strategy using forecastre compiled on
the basis of surveys of professional forecasters. Ramey1j20ighlights differences between her
results and those obtained under the Blanchard-Peraotiiifb@tion scheme and argues that they are
likely to reflect the wrong timing of shocks under the BlanahRerotti approach. Specifically, the
government spending shock picked up by the econometricey well have beemnticipated by
economic agents. Thus, the adjustment may already be uagémthe time the shock is diagnosed.
Finally, Mountford and Uhlig (2009) have put forward an itiication scheme based on sign restric-
tions: government spending shocks are identified withimeded VAR models by imposing the sign
of the response of certain variables for which theoreticadliigtions are fairly uncontroversial. While
Mountford and Uhlig (2009) focus on domestic variables, &sdMiller, and Scholl (2011) derive
sign restrictions on the basis of a richly specified open egonbusiness cycle model, in order to
analyze the international transmission of governmentdipgrshocks.

For the purposes of the empirical interest pursued in thjgepanone of the above estimation

14Recent contributions include Perotti (2004, 2007) and €&éil. (2007), which focus on domestic-economy variables,
and Canzoneri, Cumby, and Diba (2003), Kim and Roubini (2068d Corsetti and Muller (2006), which address the
international dimension. In an early contribution Rotengbend Woodford (1992) estimate the impulse responses to a
change in military spending using a VAR model on U.S. data.

150ne possible exception is the indexation of government sagich would lead to higher nominal outlays during
times of strong economic activity and inflation. If budgets fixed in nominal terms, real government spending would
fall in this case. Previous work has, however, found suclatiofh-related cyclicality to be of very limited quantitagi
importance in advanced economies; see Perotti (2004).

18A related strand of the literature has focused squarely emthltiplier for defense spending, by regressing output
growth on the change in government spending and possiblg salditional control variables. Identification rests again
the assumption that military spending is largely unrespent the state of the economy; see Barro and Redlick (2011)
and Hall (2009) for recent contributions along these linds important caveat is that military expenditure might rise
systematically with command-type interventions in therexoy, thus causing a downward bias in the estimated mutipli
see Hall (2009). More generally, it is unclear whether thereged macroeconomic effects of higher military expeundit
can readily be extrapolated to other types of governmentdipg.



strategies offers sufficient flexibility. Irrespective diet specific identification scheme, the simple
linear structure of standard VARSs severely constrains awayyais of conditional dynamics in fiscal
policy transmission. The most VAR studies allow for is to mae differences in transmission across
a small number of distinct subsets of the data, through gpjaite sample splits. llzetzki et al. (2011),
for instance, estimate panel VARSs for different subgroupsoointries distinguished by income, the
level of foreign debt, the exchange rate regime, opennesitree degree of capacity utilizatidh.

In order to preserve sufficiently large data sets, howeherauthors cannot isolate the importance
of more than one such dimension at a time. In addition, it fcdit to account for time-varying
attributes, such as presence of a financial crisis, withenftamework developed by llzetzki et al.
(2011). Hence their work, while closely related and comg@atary to ours, leaves open the question
about the marginal importance of specific country charesties for fiscal policy transmission. At
the same time, the panel VAR setup imposes significant honetyeon the structure of fiscal policy-
making across countries in a given subset of the data. Rame8lapiro’s “event” approach, in turn,
is constrained by the shortage of episodes with clear-cogexous fiscal policy shocks, especially
once the analysis is extended beyond the United Stétes.

In this paper, therefore, we pursue a two-stage estimatrategy similar to the one proposed by
Perotti (1999). In the first step, we estimate a fiscal polidg that is meant to describe the statistical
process of government spending and provide estimates néisgeshocks. The fiscal policy rule we
consider links government spending to important macroeconaggregates. It is thus quite similar
to the structure embedded in fiscal policy VARs. We estimadse fiscal policy rules for one country
at a time, thus allowing for significant heterogeneity inioaal policymaking. In the second step,
we use the estimated policy shocks as a regressor to tragephet of government spending on key
macroeconomic variables, including output, private comstion and investment, the trade balance,
and the real effective exchange r&leA flexible specification is chosen to account for the effects
of spending shocks in different economic environmentg,iyainder pegged vs. flexible exchange
rates, with sound vs. strained fiscal positions, and durargial times vs. times of financial crisis.

3.2 The first step: Identifying government spending shocks

The first step consists in estimating an annual time serifisaal policy innovations for each country
7 in the sample. As our policy variable of interest, we consjiiy capita government consumption
expressed in logs. Government consumption is sizeablectumts for a significant 21.5 percent

See also Beetsma, Giuliodori, and Klaasen (2008) for andititin of countries by openness within a European sample.

BMore recently, the literature has exploited variation irersing at the subnational level to estimate multipliers
controlling for monetary policy and, when possible, budgefustment policy, depending on the budget rules of fiscal
federalism; see Acconcia, Corsetti, and Simonelli (201t) Gorsetti et al. (2011a) for a theoretical model.

19This procedure is asymptotically equivalent to the stathd&kR approach; see Christiano, Eichenbaum, and Evans
(1996).
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of GDP in the average country in our sample. More importanis held to contain virtually no
automatic cyclical component, facilitating the attempthentify government spending changes above
and beyond systematic fluctuation over the cycle. Unlikdipivestment, government consumption
also has no obvious direct link to private sector produttiVimiting the number of possible channels
through which fiscal policy affects the real economy.

We assume that the process of government spending is degdnba relatively simple rule that
relates our fiscal variable of interegt) to its own first and second lag, the first two lags of log
per capita outputyt_; andy;_-), the lagged value of a composite leading indicatdi; (1, which
proxies directly for the authorities’ pre-budget expeotad with respect to next-year growth), and the
beginning-of-period debt stock, expressed as a share of GDP. The specification also includes
a trend variable and a constant. Finally, our interest indteditional dynamics of fiscal policy
motivates us to include (in most specifications) a set of dymariables capturing key features of
the economic environment, i.e., dummies indicating an arge rate pegoég; 1), Strained public
finances §train;), and a financial crisisfic;_1). Note that the information captured by each of the
three dummies is lagged by one period, consistent with oneige identifying assumption. In the
case of the fiscal strain dummy, this is achieved by definingraog of fiscal strain as a function
of high beginning-of-period debt and/or a high deficit in greceding year. The resulting equation
reads as follows:

Gti = @i +nitrend; + Bi19i—1,i + Bi2Gi—24 + Vi1Yi—1,4 + Vi2Yi—2,i + Oicliz_1; + 0ibe—1;
+  piiPegi—1, + pi2Straing; + p; 3¢risis;_1; + ;. 1)

The rule posits stable parametess, ¢;, 5, Vi, 8;, ;, andp;) over time for each country in the sample,
but allows the parameters to differ across counfife§he additive shock terme(;) is meant to
capture unexpected discretionary policy changes, whopadtron the real economy is the ultimate
object of our study. Note that the policy rule also allowstfoe desirable property of automatic debt
stabilization, namely whefy < 0.2

The key assumption, however, relates to the contemporanesationship between government
spending and its determinants, notably output. Identiboatequires that there be no two-way
contemporaneous interdependence. This is achieved bynagsthat spending cannot respond
to simultaneous output developmeftsinstead, spending is assumed to respond to past growth
developments as well as expectations about economic tgcftimed one period in advance.

2since equation (1) constitutes a univariate regressishgrshan the by now frequently applied VAR model), it is usef
to keep in mind that the inclusion of lagged variables addregoncerns about spurious regression results; see ch@&e
of Hamilton (1994).

ZlCorsetti et al. (2011b) study the impact of debt-respongiveernment spending on fiscal multipliers and provide
evidence for spending reversals in U.S. fiscal data.

2This assumption carries over to the effect of economic enwitent variables on fiscal policy choices, as signaled by
the use of lagged-information dummies in the policy equmatio
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Specifically, we include the normalized value of the OEC@mposite leading indicator (CLI) from
October of the previous year as a proxy for growth expeatatioeld around the time of budget
formulation. The CLI is a real-time measure with a track reloaf predicting changes in economic
activity, especially cyclical turning points, several nfosin advance. As such, it seems well suited
to capture expectations about the growth outlook held bigymlakers and the publfé

In principle, our identifying assumption could be violatiat two reasons. First, fiscal policy in
most countries contains nondiscretionary cyclical elesyerr automatic stabilizers. For our study,
however, these automatic stabilizers should not pose dggmlas they operate essentially through
(tax) revenue and transfer payments, such as unemployraeetits, but not through higher or lower
outlays for government consumption.

A second potential problem is discretionary fiscal policyiatin response to contemporaneous
output developments. The relevance of this concern oblidisges on the precise definition of
“contemporaneous”. Blanchard and Perotti (2002), foransg, argue that government spending
policy cannot typically respond to output shocks within saene quarter. Indeed, fiscal authorities are
subject not only to constraints on data availability ab@attime developments but also to usually
significant time lags between budget formulation and exeoutWhether or not these constraints
prevent discretionary policy responses for more than oretgy is an open question. In most
countries the official timetable for the budget processdaity follows the calendar, implying that
the main discretionary measures to be implemented in argngrear are discussed and adopted at
the end of the previous year, based on economic forecastspleéduents throughout the year are
nevertheless possible; see Perotti (2004).

Yet it is actually possible to test whether annual governrseending is predetermined conditional
on being predetermined at the quarterly frequency, at ieastountries that publish high-quality
quarterly fiscal data. Born and Muller (2012) perform suebtd on data for the United States,
United Kingdom, Canada, and Australia up to 2007Q4. Theimmesult is that the restriction
that government spending does not respond to other vasiablihe VAR within a year cannot be
rejected. In fact, the impulse responses obtained underdhtriction are virtually identical to those
obtained under the conventional Blanchard-Perotti idieation assumption. Beetsma, Giuliodori,
and Klaassen (2009) perform an alternative test and reactettme conclusion.

Notwithstanding this systematic evidence, the fiscal dlimpackages adopted by the U.S. Congress
in early 2008 and 2009 may suggest that the time lag betwesariival of new economic data
and the implementation of a fiscal response can be shortenablout 5-8 months, at least under
exceptional circumstances. However, it should be streissiiis context that the swiftest element in
U.S. policymakers’ response to the unfolding crisis—inhbaécision-making and implementation—

ZFor our estimation, like most authors, we rely on final rattan real-time data. Given the sometimes significant
revisions to real-time data, this raises conceptual chgdéie for the interpretation of policy shocks; see Cimado20d.1).
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was a set of tax rebates, which would not be included in oucepiof government spendiri.

With these caveats in mind, it is worth noting that the BlaardhPerotti identification has been
previously employed on annual data by several authorgdimg Beetsma, Giuliodori, and Klaasen
(2006) and Bénétrix and Lane (2009). In part, this may $imgflect practical constraints, as reliable
quarterly fiscal data are not readily available for more thamandful of advanced economies. In
part, it reflects the sense that quick-response fiscal pisliaywery rare exception, and perhaps mostly
focused on tax measures. Indeed, the above-mentionedtun8Ius packages were closely related
to the very exceptional circumstances created by the glifeahcial crisis. In order to capture the
unusual dynamics of fiscal policy during such exceptiomaés, we include a lagged financial crisis
dummy in the specification above. Given the start date of tienfiial crisis in 2007, the dummy
should adequately capture any systematic fiscal policyorespto the crisis during 2008-09, when
the two consecutive stimulus packages were agreed. Iniaadite perform a sensitivity analysis
where we limit our sample period to include data only up to®00e find that our results are robust
with respect to this variation of the sample period.

Aside from these considerations, there is another moretantipge argument for using annual data
even if they might at times give rise to endogeneity issuekkuthe Blanchard-Perotti identification
strategy. Indeed, using annual data is likely to attenuatsemarate possible concern about
identification, namely that identified spending shocks righ foreseeable. The U.S. stimulus
packages in 2008-09 again provide a case in point. The tataebeasures announced in January
2008, for instance, were only starting to be implementedcatovihe end of the second quarter of
2008. Treating the measure as an unanticipated shock irtomd and third quarter would therefore
be incorrect, possibly inducing a severe bias in estimdtis effect on the real economy. The same
is true for the extra spending legislated in the early 20088tis package, which only started coming
on stream several months later. This anticipation problamdained prominence through the recent
work of Mountford and Uhlig (2009) and Ramey (2011). Althbube issue is likely to affect fiscal
policy studies in general, it is arguably a greater conceriigh-frequency (such as quarterly) data.
Note, finally, that policy rules similar to (1) have been ddesed in a range of recent quantitative
studies of fiscal policy. One example of a single-estimaéipproach like ours is Gali and Perotti
(2003). However, equation (1) also mimics many of the govermt spending equations contained
in VAR-based studies, such as Blanchard and Perotti (200&)ough relatively simple, these rules
appear to capture quite well the macroeconomic essencealffislicy, thus providing us with useful
measures of fiscal policy innovations.

24gpending cuts might also be implemented swiftly during egés of intense fiscal consolidation, especially when
governments are forced to tighten the budget in responsalitogf output.
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3.3 The second step: Tracing the effects of government spend in different economic
environments

In the second step, we use the estimated fiscal shagk} 0 gauge the dynamic impact of
government spending on aggregate output, its key compsnasitvell as international prices. We
begin this exercise by describing the economy’s averaganoonditional, response to a spending
shock, abstracting from the role of specific economic emvirents. Subsequently, however, we allow
the response to be affected by the set of conditioning factdroduced above, namely exchange rate
regimes, the state of public finances, and financial crisescoflingly, we specify the following
prototype second-step equation, to be estimated in a fifedig panel regression:

Ty = o + pgtrendy + XiTi—1; + 0181 + 0281, + 03E1—2,; + 04E1—3
+ k1 (Eraxdis) + R (Ei—1 * di—1i) + K3 (Er—2 x di—2,i) + K4 (Ep—3,i * di—3,)
+ Aidi + Aadi—1; + A3di—2; + Aadi—35 + U (2)

wherez; ; denotes one of our macroeconomic variables of interest, (ecspsumption);d; ; is a
dummy variable indicating a certain feature of the econcemdronment in a particular year, such
as a currency peg or a financial crisis; andndx are the key parameters of interest. Specifically,
for d;,; indexing a currency peg, the parameters capture the dynamic effect (up to three years
after the impact) of a government spending shock in ecorewiith a floating currency, while the
parameters indicate the additional marginal effect of fhenging shock under a peg. Lastly, the
parameters account for the direct effect of that same ectwrfesture.

Apart from the relevant set of interaction and dummy ternmesaigo include further control variables
in our specifications, notably the lagged dependent vagiabtl a trend, each with country-specific
coefficients. Controlling for such additional variables@ strictly required: provided that our first-
step identification strategy delivers accurate estimatdisaal policy shocks, these innovations are
orthogonal to all other contemporaneous information, esiring consistent second-step estimates.
For all of the specifications using standard fixed-effectsep&stimation, we report GMM-based
standard errors that correct for the inclusion of genereggdessors, i.e., the government spending
shocks estimated in the first step; see Newey and McFaddén).19

3.4 The data

As foreshadowed above, we consider annual data, coveringxammam period from 1975 through
2008, although for robustness we also consider a shorteplsatimat excludes the recent global
financial crisis. We aim to include the same 19 OECD coungfedied by Perotti (1999), but due to
data limitations (we require at least 20 consecutive anabsérvations to obtain reliable estimates
for the fiscal policy rule in the first step) wind up with a sampfF 17 countries: Australia, Austria,
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Belgium, Canada, Denmark, Finland, France, Ireland, Itidpan, Netherlands, Norway, Portugal,
Spain, Sweden, the United Kingdom, and the United Statdde Taprovides further details.

The variables used in our estimation are detailed in Tabl@&. primary data sources are the IMF

and OECD. The real exchange rate as well as most expendiggregates are expressed in logs; the
trade balance is expressed in percentage points of GDPn#atidn and the nominal interest rate are
expressed in percent. As regards our dummies, the clasisificzf exchange rate regimes is based
on llzetzki et al. (2009), while the financial crisis dates provided by Reinhart and Rogoff (2008)

and Reinhart (2010). Our definition of weak public financegines government debt in excess of
100 percent of GDP or net government borrowing above 6 peof€dDP (each lagged once). These
definitions are varied below to verify the robustness of auttifigs.

4 Systematic and non-systematic changes in government soimg

The primary focus of our study is on the economy’s respong@t@rnment spending shocks, i.e.,
changes in government spending that are not systematreddited to the state of the economy. We
estimate these responses in the second step of our estinstitadegy. Nevertheless, the results
obtained for the first step are also of interest in their owhtiiinsofar as they capture thgstematic
response of government spending to the state of the econdroy. example, estimates of the
parameters for the empirical fiscal rule can shed some lighiveether and how spending policy
responds to cyclical developments, on the one hand, andeleds, on the other.

Table 3 provides a summary of results from the first-stepregion of the spending rule for each
country included in our sample. A few observations stand dut start with, the fit obtained by
our simple empirical fiscal rule is very high, reflecting tinelusion of autoregressive terms in our
specification for log levels. Nonetheless, the fit remairiteqgood for most countries even when we
re-estimate the model in growth rates, as we do for one ofahustness checks.

Turning to the parameter estimates, the most general gtinadifinding is for government spending to
respond negatively to the outstanding stock of public debé corresponding coefficient is estimated
to be negative for all but three countries (Austria, Finlzamtl the United Kingdom), and significantly
so for about half of them. This finding aligns well with the angent that government spending has a
greater role to play in debt consolidation strategies thamndard theoretical models assume—a point
analyzed in detail by Corsetti et al. (2011b). The estimatéise coefficients on lagged output and the
composite leading indicator are somewhat harder to trensito a clear statement about the cyclical
properties of government spending. In particular, theveaiecoefficients should not be regarded in
isolation, as the other two related coefficients captureyioéical properties of spending as well.
Another result worth noting relates to the sign of the estddinancial crisis dummy for those
countries where financial crises occurred during the sapgriied. Counter to the experience from
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stimulus policies in advanced countries during the mosemecrisis, the relevant coefficient is
estimated to be negative, and sometimes significantly sajne out of thirteen countries. This
implies that government spending would slow down, rathenthccelerate, during financial crises
(holding everything else fixed). While perhaps surprisitigs points to the fact that what has
been considered desirable during the latest global finbertsss of 2008-09, i.e., disproportionately
strong countercyclical fiscal stimulus, is not necessavitat countries have found opportune during
previous crises. A key reason for this may be concerns abmaniding constraints, especially when
banking sector bailouts and falling tax revenue alreadyamignificant dent into the public finances.
Next, we turn to the primary output of interest provided by finst-step regression, i.e., the estimated
fiscal policy shocks. Although our choice of an empiricalipplrule is motivated by theoretical
considerations and previous contributions in the litexgtils appropriateness needs to pass statistical
tests, too. Specifically, if the residuals are supposed teliable measures of unanticipated spending
changes, one obvious requirement is that they exhibit nalsanrelation. We test for this property
using Arellano-Bond tests for autoregression (at one, ama, three lags) for each of the country-
specific residual series in our sample. As the last columrabfel3 shows, the null hypothesis of no
autocorrelation cannot be rejected at conventional Ideelany of the countries.

Additional information on the shock series retained forgeeond-stage estimation is provided in the
right column of Table 1 and in Table 4. Table 1 describes thapmsition of the final sample. It
is somewhat reduced from the initial sample, now comprigifg country-year observations. This
reflects data gaps for some of the variables included in tbergkstage regressions. For example,
whenever a country’s exchange rate regime changed withivea gear, that observation is deleted
from the sample, implying a gap for each country-year olzg@m that requires this data point as a
contemporaneous or lagged regressor in the second step.

The shocks contained in the final sample exhibit a mean andametbse to zero and a standard
deviation of 1.02 percent of government spending. The minimand maximum values, ranging
from -3.57 to 5.16 percentage points, are also indicatedcalbleT4. Finally, the correlation of the
estimated shocks with the raw growth rate of governmentdipgns 0.64. This suggests that the
first-step estimation clearly removes some systematic oot of government spending changes,
while producing a shock series that still bears a resemblasith the raw data, facilitating an intuitive
interpretation of the identified fiscal innovatiofts.

SInterpreting the shocks is subject to the caveat stress&inby (1998).
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5 The effects of government spending shocks

As detailed in the previous sections, our model is meant piuca the dynamic response of key
macroeconomic variables to a government spending sho@cif@ally, we consider the responses of
eight variables of interest: output and its components§peiconsumption, private fixed investment,
and the trade balance), the real effective exchange ratenilRion, the short-term nominal interest
rate, and, of course, government spending itself. Whileseaond-step regression for expenditure
aggregates is specified in log levels (or the ratio to GDParcse of the trade balance), we transform
the results so as to allow a simple interpretation in termsesfentage points of GDP. The behavior
of each variable is traced for six years after the impact.

5.1 Unconditional effects

Although our primary objective is to analyze the economg&aonse to a spending shock conditional
on different economic environments, it is useful to begin aoalysis by presenting unconditional
estimates, i.e., those obtained without regard for angifices across environments. In the relevant
regressions for both the first and the second step, we thusadinaf the economic environment
dummies listed in Table & The unconditional estimates not only provide a benchmaaknagwhich

to assess the main contribution of our paper, but also alkto werify that our two-step procedure
produces average results similar to those typically regom the literature. Figure 1 provides a
graphical representation of the results in terms of imprdsponse functions. The solid lines indicate
the point estimate, while the shaded areas represent andestl-deviation confidence intervals.
The horizontal axis measures the time after the shock irsy&ae vertical axis measures deviations
from trend. GDP and its components are measured in outpts, wrhile the real exchange rate is
measured in percent; the interest rate and inflation areuneé& percentage points. We normalize
impulse responses so that the initial increase in goverhspanding is one percent of GDP under
the baseline scenario defined befSw.

As shown in the first row of Figure 1, we find a persistent inseem government spending and a
sizeable increase in aggregate output by about 0.7 pegeeptants on impact, whereas consumption
does not respond at all. As the responses of output and cqtisumare measured in the same units

%%To conserve space, we do not report the results from thestiagie estimation for this more parsimonious specification.
The results are in line with those shown in Table 3. In pakdicigovernment spending exhibits no clear cyclical patter
but responds negatively to the level of public debt.

2'\We compute standard errors by drawing 1,000 realizatiorthetoefficient vector assuming a multivariate normal
distribution with variance-covariance matrix correspiogdo that of the regression coefficients; the mean is setldégquhe
point estimate.

ZTypically, this requires considering an estimated shoightly greater than one percent of GDP, as the point estimate
of the response of government spending to the standardimsek ¢ends to be around 0.9 only. This probably reflects a
moderate attenuating bias in the second step caused by maeesu error in the first step. In order to express GDP and its
components in output units we use the average expenditaresin our sample period.
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Figure 1: Impulse responses to government spending shockinditional effects. Notes: quantities
measured in output units; solid line: point estimate (sbaatea:+ one standard error).

as government spending, the responses represent estiohdtesgovernment spending multipliers
on output and consumption, respectively.

Our results for the average multipliers are well within taage of results reported in the literatéPe.
As recently summarized by Hall (2009), “empirical work ussimple regressions or more elaborate
VARSs finds output multipliers in the range from 0.5 to 1.0,lwét few exceptions, and consumption
multipliers in the range from somewhat negative to 0.5.” Agards the consumption multiplier,
for instance, studies adopting the Blanchard-Perottitiieation typically report a positive estimate,
although more recent evidence based on this approach saggéscline in the multiplier over time;
see Perotti (2004) and Bilbiie et al. (2008). Studies drgwon the Ramey-Shapiro approach, in
turn, often report a negative multiplier for consumptiont the effect is typically quite contained in
quantitative terms. Lastly, while using different iderddfiion strategies, neither Mountford and Uhlig
(2009) nor Barro and Redlick (2011) or Hall (2009) find a sfigaint response of consumption to a
deficit-financed government spending shock or an increadefense spending, respectively.
Turning to the last panel of the first row of Figure 1, we findttbavernment spending reduces
private investment. A fall in investment is a clear-cut tedocumented in various studies, including
Blanchard and Perotti (2002), Mountford and Uhlig (2009)d &amey (2011). The estimated
response of the trade balance suggests that a positiveisgesttbck also triggers a decline in net
exports. This again squares well with conventional wisdoich @arlier empirical studies, supporting

Note that we measure the absolute response of the varialiiéeoést in percent of output, given an initial increase
of government spending by one percent of GDP. An alternatigasure of the multiplier divides the cumulative response
of the variable of interest by the cumulative response okegawient spending, as the latter responds endogenouslg to th
shock. For our results below, we obtain very similar resuiltgably regarding the effect of the economic environmint,
we compute cumulative multipliers.
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the notion of “twin deficits,” defined as a conditional positcorrelation between budget and current
account deficits. For the United States, however, Kim andoRw{2008) find that, in response to
fiscal shocks, the trade balance and the government budigetiganove in opposite directions, a
phenomenon the authors dub “twin divergence.” Subsequerikt lay Corsetti and Muller (2006) and
Monacelli and Perotti (2010) extends the analysis to caemtither than the United States. Overall,
it appears that expansionary fiscal measures worsen theliedance, though not strongly so. In this
regard, our estimation methodology may help shed light oatiadr there is any systematic pattern
linking “twin deficits” or “twin divergence” to particulardatures of the economy.

The second row of Figure 1 also displays the responses ofianflahe short-term nominal interest
rate, and the real exchange rate. Inflation drops on impatthken rises temporarily above baseline.
The short-term decline in inflation after an increase of goreent spending is surprising in light
of predictions of standard theoretical models. Howevehas been documented under various
alternative identification schemes; see Perotti (2004)Madntford and Uhlig (2009). The short-
term interest rate, in turn, rises on impact and then movéasndem with inflation. Finally, the real
effective exchange rate appreciates slightly on impadthgun depreciates over time. While the initial
appreciation conforms well with conventional wisdom, intrasts with the evidence from a few
recent studies which document a fall in the real exchangeatir a rise in government spenditig.
However, the studies reaching this conclusion typicalbufon countries featuring flexible exchange
rate regimes. In contrast, studies focusing on euro areagesitend to document real appreciation in
response to positive spending shoék3hese contrasting findings suggest that the dynamic respons
of the real exchange rate may differ systematically acrosgency regimes. Our methodology is
again well suited to examine this issue more closely.

Indeed, the premise of our study is that findings based onlsiorronditional models may conceal
large differences in the response to fiscal shocks acros®ato environment8? With this in mind,

we turn next to the results for our full second-step spediticawhich accounts simultaneously for
several dimensions of the economic environment.

5.2 Accounting for the economic environment

The three dimensions of the economic environment which \geeaare likely to have a bearing on

government spending multipliers include the exchangeregane, the state of public finances, and
the health of the financial sector. While the definitions efsiiacharacteristics are provided in Table 2,
Table 5 gives a summary of which country-year observatidngsfier each of these categories. We

30Kim and Roubini (2008) and Enders et al. (2011), for instanegort a depreciation of the REER for the United States.
Monacelli and Perotti (2010) find a depreciation for Auséraihe United States, and the United Kingdom.

31See, for example, Beetsma et al. (2008) and Bénétrix ane (2009).

32Further support for this point comes from the finding of P&X@004) that the effects of government spending on the
economy tend to be more muted after 1980 in the United States.

19



thus estimate equation (2) for our entire final sample, iticlg all relevant interaction terms.
Figures 2 to 4 represent the results graphically. For eamlemsion of the economic environment,
we report impulse responses for all variables of interespmaring dynamics relative to a common
baseline scenario. Although this focuses the discussi@mtynone conditioning factor at a time, it is
worth stressing that the results pertain to a comprehespieification that simultaneously controls
for all three dimensions we are interested in. This is inmgrarinsofar as variations along these
dimensions are not necessarily orthogonal to each othethE@urposes of our charts, we condition
on an identical environment in the two dimensions that ategh®focus of the respective chart.

Baseline scenario: flexible exchange rate, sound public finaes, no financial crisis. In Figures 2
through 4, we report results for the marginal effects of aggoment spending shock for a baseline
scenario defined by an economy that does not peg its currsnclyaracterized by relatively sound
public finances (debt below 100 percent of GDP and laggedaredwing below 6 percent of GDP),
and does not experience a financial crisis. In each figureintpelse responses for this baseline
scenario are denoted by a solid line, the confidence inebyashaded areas. We find the response of
output to be essentially zero in this case; there is mild diog/out of consumption, and pronounced
crowding out of private investment. Compared to the undiomail findings discussed above, these
results support the notion that, in an economy with flexibtehange rates in normal times, the
macroeconomic effects of a government spending expans@ogemerally weak. In contrast to the
unconditional findings shown in Figure 1, the response ofemgbrts is no longer negative. This
contradicts conventional wisdom, but is more in line with #vidence reported for the United States
by Kim and Roubini (2008).

Observe further that inflation falls on impact, but risesbhisover time. Still, monetary policy
remains quite accommodative: the response of the shontitéerest rate is actually negative both
on impact and for some quarters thereafter. Correspongitigg real exchange rate depreciation
is more pronounced and persistent than in Figure 1, shargehe contrast with the conventional
wisdom. As discussed above, this finding matches a growidg bbevidence, but calls into question
the transmission mechanism of many theoretical modelscifsgadly, conventional wisdom holds
that government spending causes real appreciation andlémisases net exports, implying a muted
overall output response. Our empirical results are at odithsswch a view. While output is essentially
flat, net exports do not deteriorate, and the real excharigalepreciates. From a theoretical point
of view, it is important to stress that the conventional wisdrelies on specific assumptions about
the stance of monetary policy that are typically left imjplicAt the same time, several recent VAR
studies on the basis of U.S. time series have also reportedeadrar even negative response of output;
see Mountford and Uhlig (2009) or the results in Ramey (2@it) Perotti (2004) for a more recent
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Figure 2: Impulse responses to government spending shoakelibe scenario vs peg. Notes:
quantities measured in output units; solid line: pointreate for baseline scenario (shaded area:
one standard error); dashed dotted line (dashed liftame standard error): deviation from baseline
under exchange rate peg.

sample period. llzetzki et al. (2011) also find no significaatput effect of government spending
under flexible exchange rates.

Exchange rate peg. According to conventional wisdom, fiscal policy transmissiaries system-
atically across exchange rate regimes. Together with tseBarl the baseline scenario, Figure 2 also
displays the estimated impulse responses and confiderexgdld for the case of a currency peg
(assuming sound public finances and no financial crisisyetlaee denoted by the dashed-dotted and
dashed lines, respectively.

From Figure 2 it is apparent that the output multiplier isipes and larger than in the economy with
a flexible exchange rate, consistent with the textbook Mllksileming model. In this dimension, our
findings match those by llzetzki et al. (2011), who also repmat the output effects of government
spending shocks are significant and sizeable under fixedaegehrates. Further confirming
conventional wisdom, net exports are seen to decreases thiilreal exchange rate apprecigfes.
However, there are also some striking differences acrassrmey regimes which do not square well
with the textbook Mundell-Fleming model. First, note tha impact responses of consumption and
investment are not appreciably different under a peg vedt the case of a more flexible exchange
rate. Second, and more important, while the response ofiorfl@xhibits the same pattern across
both regimes (with an initial drop followed by a rise), maagt policy appears to be much less

%Note that we classify as an exchange rate peg all currendsnesgup to and including category 8 in lizetzki et al.
(2009), that is, a “de facto crawling band that is narrowantr equal to +/-2 percent;” even a nominal peg, therefore,
allows for some limited exchange rate flexibility.
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accommodative under a fixed exchange rate: the short ra® oisimpact and remains positive for
some extended period. Correspondingly, we find that thespediange rate appreciates under a peg.
It is worth stressing in this regard that the typical textbomtion of monetary policy being more
accommodative under a peg is not a general prediction oflatdropen economy models, whether
classic (Dornbusch 1980) or more modern (Corsetti et all@pIMoreover, standard analysis often
proceeds under the implicit assumption that the currenippgrfectly credible—an assumption that
is unlikely to be satisfied in practice. With imperfect ctatiiy (as suggested by the historical record
contained in our sample), a government spending expansiyngenerate tensions in the currency
market, prompting the central bank to defend the currendy an increase in the interest rate.

The monetary response to the identified government spersfliogks also marks a key difference
between our empirical results and those of llzetzki et &1(@9. The latter study, using a different
methodology and a different sample, finds the response gidhiey rate to be less accommodative
under a flexible exchange rate than under a peg. Consistdnthvat finding, llzetzki et al. (2011)
report that the real exchange rate tends to strengthen arfttsat, notably compared to the response
under a peg. The pattern we detect in our sample is the opp@aiiten the importance of fiscal and
monetary interactions these differences clearly suggessa for further analysis.

Nonetheless, our results regarding the real exchangehatkligiht on the seemingly contradictory
conclusions of earlier empirical studies that, like oumssus on OECD countries. Some of these
studies suggest a real depreciation, some a real appoegiati response to positive government
spending shocks. Much of this divergence in the literatan@lat be explained in light of our result
that the sign of the real exchange rate response appearpéndien the exchange rate regiffie.
Different exchange rate regimes could also account for thednevidence across VAR studies as
regards the impact response of net exports, pointing toastieig directions for future research into
the interaction of fiscal and monetary policy. In this comtese note that our findings for the behavior
of external variables under a peg—real appreciation arab weficit—are quite robust to alternative
specifications of our model, as discussed below.

Weak public finances. We now consider a second dimension which may be critical faw h
government spending affects the economy, i.e., the hefghiltadic finances. Similar to Perotti (1999),
we define countries as having weak public finances when biegjroi-period gross government debt
exceeds 100 percent of GDP and/or lagged net governmewiting exceeds 6 percent of GDP. The

%4n addition to Beetsma et al. (2008) and Bénétrix and La2@09), a number of studies have documented real
appreciation in countries/regions with a fixed exchange. rat their analysis of U.S. states and EMU member countries,
Canova and Pappa (2007) find that government spending shaiskshe price level relative to the price level in the rést o
the union. Relying on a static regression model estimatedata for OECD countries, Lane and Perotti (2003) find that
an increase in the government wage bill appreciates thenarmkchange rate. Ricci, Milesi-Ferretti, and Lee (2008 a
document a positive association between government cgtganrand the real exchange rate for a panel of 48 countries.
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Figure 3: Impulse responses to government spending shadelibe scenario vs situation of weak
public finances. Notes: see Figure 2.

dashed lines in Figure 3 show the effects of government spgistiocks for such an economy, while
the solid lines display the responses under the baselimasoef sound public finances.

We find that, in the case of weak public finances, the impagiomese of output and investment
is lower relative to the baseline scenario. Contrastindy witir theoretical priors, however, there
is no difference in the impact response of consumption. EMeg the response of consumption
turns positive over time. Meanwhile, inflation and the ietdrrate follow similar patterns as in
the baseline scenario with sound public finances, but tlesiponses are more pronounced. Both
the initial decline in inflation and the subsequent peak argelr, and the monetary stance is looser
throughout. Conversely, the exchange rate does not respoirdpact and depreciates by less over
time.

As differences relative to the baseline are nonethelesemtel with the exception of the puzzling
delayed increase of consumption, our results are likeheftecet the fact that high public debt and
lagged deficits are not sufficiently precise indicators fier kind of fiscal stress that we would expect
to affect the fiscal transmission mechanism. Japan’s lopgmance of living with very high and
rising public debt and yet very low financing costs testifeete empirical challenge facing research
in this area®

Financial crisis. The last set of results pertains to the distinction betweemal times and times of
financial crisis. The possibility that a financial crisiseaffs fiscal policymaking is already captured
in our first-stage specification. The analysis in this secfaruses on the effect of a given fiscal

%The analysis of Corsetti et al. (2012) also suggests thét tiégpt has a decisive effect on fiscal transmission only if
monetary policy is constrained.
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Figure 4: Impulse responses to government spending shaxselibe scenario vs financial crisis.
Notes: see Figure 2.

expansion (above and beyond what is explained by the systeraaponse of spending to cyclical
conditions) during times of financial crisis.

Our results, shown in Figure 4, suggest that the responserafumption and output to a fiscal
expansion is positive and large once we condition on theroerae of a financial crisis: consumption
and output rise about twice as much as the initial increagewernment spending. Correspondingly,
the trade balance deteriorates significantly and persigtehhe response of investment is initially
muted, but appears to strengthen over tihe.

During a financial crisis, a spending expansion appears tasgeciated with more inflation and
currency depreciation than in the baseline scenario. Mupbitantly, it prompts a sharp, albeit
temporary, rise in interest rates. In light of the strongrdejation response of the exchange rate,
these patterns may point to a policy model whereby the ddrdrk, even at times of financial crisis,
specifically targets currency stability.

On the one hand, our findings support the argument that hfggoat outlays are particularly effective
as a stabilization tool in a financial crisis, perhaps beeagents are liquidity-constrained. In fact,
the recent policy debate in the United States has featupsghted claims that fiscal multipliers could
be as large as two under current conditions. Our estimatesarsistent with a multiplier of this
maghnitude, even though our results for “normal times” dosumgest large fiscal multipliers at all.
On the other hand, it is worth stressing that not all hisarimancial crises in our sample have

36\\e are not aware of empirical studies attempting to quatttiéiimpact of financial crises on fiscal policy transmission.
On a related theme, however, Tagkalakis (2008) finds thaseans, more broadly defined, tend to raise the government
spending multiplier on consumption. llzetzki et al. (20ahy Auerbach and Gorodnichenko (2010, 2011) also find strong
output multipliers during recessions.
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induced policymakers to increase exhaustive governmesnidipg. As shown above, the crisis
dummy in our first-step regression takes on a negative sigsefieeral countries, probably reflecting
concerns about financing or fiscal sustainability. Indeesbéms plausible that fiscal sustainability is
a crucial precondition for obtaining high positive muligk at times of financial crisis (as discussed
in Corsetti et al. 2012). In that sense, our findings alsoaiarg warning that a financial crisis can be
even more damaging if it forces the government to retrenemding in the midst of the downturn.
This clearly underscores the case for preserving and strenipg fiscal buffers in good times.

A final caveat is in order: the number of observations of fimanwises is necessarily limited in our
sample, and although we follow the classification of Reitlaad Rogoff (2008), not all of these
financial crisis episodes are identical or even similar iirtmature and depth. Nevertheless, as
we show in the following, our main results appear quite rolboichanges in the definitions of our
dummies, including a narrower definition of financial crisasid the specification of our empirical
model.

5.3 Sensitivity analysis

We explore the robustness of our results with respect tonaltive definitions of the dummy variables
and model specifications. Results are shown in Figures ugftwrd 1 in the appendix, where each
column displays results for one of three possible depastinoen the baseline scenario, i.e. financial
crisis, weak public finances, and an exchange rate peg.irgtavith Figure 5, we display results
obtained under a narrower definition of financial crisisludag only the so-called “big five” banking
crises (Finland 1991-94, Japan 1992-97, Norway 1988-28n3;978-85, and Sweden 1991-94)
plus the global financial crisis starting in 2007. Clearlyarower definition of financial crisis has
the advantage of selecting crises with a comparably larggnitade, albeit at the price of reducing
the number of observations considerably.

In each column we also report results for the baseline saefrar peg, low debt, no crisis). Generally,
our findings are not much altered relative to those obtaimeteuthe wider definition of financial
crisis. The impulse responses conditional on a financialscare shown by the panels in the left
column. While the overall results of Figure 4 are confirmdgiré are three notable differences.
First, government spending itself appears to be less pensisSecond, while the impact response for
output and consumption remains close to 2, overall actigterts to the trend more quickly. Third,
the responses of inflation and the real exchange rate amgsiromatched by a sharper rise in the
short-term interest rate.

A narrower definition of the crisis dummy does not affect ripligrs conditional on high debt, shown
in the second column of Figure®5.By contrast, it appears to strengthen our results conagthiz

%’Note, however, that the puzzling result of a delayed risimsamption disappears in this specification.
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impact of fiscal shocks under a peg. As apparent from the dglimn, the difference in the impact
responses of output and investment across currency reggriager than in Figure 2.

Figure 6 reports impulse responses for the case of a stdefartion of weak public finances, with the
relevant thresholds for debt and the deficit raised to 126qmrand 7 percent of GDP, respectively.
In this case, the results conditional on financial crisis wedk public finances are not substantially
affected. The most apparent change concerns the curregicyee As shown by the right column
of Figure 6, our main result regarding output and investnigergversed: the point estimates of their
impact responses are now lower under a peg, relative to ameegf flexible exchange rates. In
contrast, the responses of external variables, i.e., thieesechange rate and the trade balance, are
similar, if not stronger, than in Figure 2. The real excharade appreciates on impact, and the trade
deficit worsens.

Figure 7 displays results for the model specified in diffee=) rather than levels. To allow a
comparison with the results obtained above, we considectmeulative effect of a government
spending shock. Overall, the results from the level spetifia turn out to be quite robust with respect
to this alternative specification. Unexpected spendingeim®es are again found to be considerably
more effective during financial crises than in normal tim&lse output and consumption multipliers
remain around 2, investment rises over time, net exportsrideate, and the real exchange rate
depreciates. Similarly, Figure 7 confirms our previous @asions regarding the effects of fiscal
policy conditional on weak public finances and an exchangepag. If anything, results under a peg,
especially those concerning the output multiplier, arearadearly in line with the received wisdom.
Figure 8 reports impulse responses for a specification wiuer@clude the contemporaneous rather
than the lagged value of the crisis dummy in the first step.s Bimounts to assuming that, during
crises, the government can considerably shorten decisidnimplementation lags regarding its
planned consumption expenditure, allowing for a systematihin-year response of government
spending to a financial crisis. While this hypothesis is hastipported by the data, our exercise
can shed light on the extent to which our main findings may beedrby a shortcoming in our
identification strategy specific to crisis episodes. As appiefrom the figure, results are quite similar
to those obtained under the standard specification, reporteigures 2 through #

In Figure 9, in turn, we display the results obtained if welede the lagged values of the OECD’s
Composite Leading Indicator from the first step. The in@uosof this variable in our model is
meant to account for any advance information about cyctieskelopments in the economy which
the government may use in preparing its next budget. Omiitinvould mean that some changes

38A related concern is that our crisis dummy may be too crude asmore of financial dislocations. As some crises are
deeper than others, and some crisis years in a given crisigdepare worse than others, including the crisis dummy may
not prevent our estimated shocks from containing some mEpgte fiscal response to the crisis. To assess this issue, we
estimated the model excluding all those countries for whietestimate a negative crisis coefficient in the first steuRe
from this exercise (not shown due to space constraints) tlbewsr out this concern.
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in spending decided in anticipation of cyclical movemermsid be mistaken for policy innovations.
However, there is also a potential error working in the ojpatirection: suppose that spending has
no effect on output (the multiplier is zero), but policymekbelieve it to be an effective stabilization
instrument. In this case, including the CLI in the first stegyrinduce a spurious correlation between
fiscal policy and output, even if there is notfeThe sign of such a bias in the multiplier would depend
on the cyclical properties of spending, for which the evideis mixed. In any case, Figure 9 suggests
that our main results are not sensitive to omitting the Cahfithe first step, with the exception of the
response of GDP and its components under a peg. As was théoc#ise more restrictive definition
of high debt (Figure 5), fiscal multipliers appear to be saralinder a peg, while the response of the
trade balance and the exchange rate remain similar to tdersse in Figure 2.

Next, we consider results for alternative time dimensiongur sample. First, we limit the sample
to end in 2006 in order to exclude observations pertainindp¢oglobal financial crisis (Figure 10).
Indeed, the response time of fiscal policy appears to have beesually short during this latest
episode, potentially jeopardizing our identification s#gy. In a separate (unreported) robustness
check, we extend our sample to the early 1970s, thus inguimumber of observations from the late
stages of the Bretton Woods period. Neither of these exgerisngenerates appreciable differences
relative to our results for the baseline sample. Thus, tleeations for the first two years of the
global financial crisis do not seem to be influential in driyvithe different multipliers we estimate.
By the same token, the transmission of fiscal policy does pp¢ar to be specific to the international
monetary system that emerged after the demise of Brettordg/oo

We conclude our sensitivity analysis with one additionafiation of the baseline setup. Results
shown in Figure 11 are based on estimates where the UnitéelsStee excluded from the sample.
This addresses concerns that the United States are a oesifier with respect to the effects of
fiscal policy. In the event, we find that results are broadighamged relative to our baseline setup.

3%\We thank Mike Woodford for raising this issue.
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6 Conclusion

Economic theory suggests that the transmission of fiscakipsl may vary across economic
environments—there is no single multiplier describingéiffectiveness of fiscal stimulus. However,
empirical evidence on the determinants of fiscal transisbias remained patchy. In this paper
we take a step toward a systematic empirical analysis of htierent economic conditions affect
the transmission of government spending shocks. Spebyfiead propose a two-stage procedure to
estimate impulse response functions for economies thart dif terms of their exchange rate regime,
the health of their public finances, and the state of theinfired systems. While our findings confirm
standard estimates of average fiscal multipliers, theysalggest that these averages mask substantial
differences across economic environments.

Two main results stand out. First, we find that the real exghaate response to a spending shock
varies systematically with the exchange rate regime. Tihietscores the importance of interactions
between fiscal and monetary policy—an interesting avenutifare research, especially in an open
economy context. Our finding also sheds new light on the @ehbbut fiscal transmission via
international prices. Specifically, several recent stiti@ve documented exchange rate depreciation
after a spending increase, contrary to the prediction offsted theoretical models. These studies tend
to focus on samples including Australia, the United Stetesl, the United Kingdom, i.e., countries
with floating exchange rate regimes, whereas other studidis§j realppreciation typically consider
samples dominated by euro area countries. Our analysisaitedi that these differences may be
systematically related to distinct exchange rate regimes.

A second finding with direct policy implications concerng timarked increase in fiscal multipliers
during times of financial crisis. On the one hand, this mayaien as evidence in support of fiscal
stimulus during times of acute financial stress. On the dthad, our empirical results also show that
many countries have historically cut back government simgndiuring financial crises, presumably
out of concern over debt sustainability. In this sense, gel@onditional multiplier provides a stark
warning about the costs of financial turmoil and an argumefavor of building up fiscal buffers in
normal times so as to avoid fiscal retrenchment when it is paisitful.
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Tables and additional figures

Table 1. Composition of Initial and Final Samples

Country Time Period Included
Initial Sample 1/ Final Sample 2/
Australia 1989-2008 1992-2008
Austria 1975-2008 1978-2008
Belgium 1975-2008 1978-2008
Canada 1975-2002, 2004-08 1978-2001, 2007-08
Denmark 1975-2008 1978-2008
Finland 1986-92, 1995-2008 1989-91, 1998-2008
France 1979-2008 1982-2008
Ireland 1980-2008 1983-2008
Italy 1975, 1977-1992, 1995-2008 1980-1991, 1998-2008
Japan 1975-2008 1978-2008
Netherlands 1975-2008 1978-2008
Norway 1975-2008 1978-2008
Portugal 1987-2008 1990-2008
Spain 1981-2008 1984-2008
Sweden 1975-2008 1978-2008
UK 1975-90, 1992, 1994-2008 1978-1989,1997-2008
USA 1975-78, 1980-2008 1983-2008
Total no. of observations: 517 444

1/ Initial sample comprises the same set of OECD countries considered in Perotti (1999), with
maximum time period 1975-2008, depending on data availability. Missing observations for
individual years within a given time series accounted for by within-year changes in the
exchange rate regime, which preclude an unequivocal coding.

2/ Final sample determined by availability of all regressors included in the most
comprehensive specification for second-step regression.
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Table 2. Data Sources and Definitions

Variable

Definition

Data Sources

Government spending
GDP
CLI

Public debt

Financial crisis dummy

Bad fiscal times dummy

Peg dummy

Private consumption
Private investment
Trade balance
REER

Interest rate

Inflation

Log of real per capita government consumption
Log of per capita GDP

Composite leading indicator

General government gross debt (in percent of

GDP)

Takes on value of 1 during financial crises, and 0
otherwise

Takes on value of 1 when lagged public debt
exceeds 100 percent of GDP or lagged
government net borrowing exceeds 6 percent of
GDP, and 0 otherwise

Takes on value of 1 when exchange rate regime
defined as peg, and 0 otherwise

Log per capita real private consumption

Log per capita real fixed investment

Ratio of net exports to GDP

CPl-based real effective exchange rate (in percent)
Nominal short-term interest rate

Annual change in Consumer Price Index (all items),
average for the year

OECD Economic Outlook Database: volume of final government consumption expenditure (CGV);
OECD Analytic Database: population size (POP).

OECD Economic Outlook Database: value of gross domestic product (GDP), GDP deflator (PGDP);
OECD Analytic Database: population size (POP).

OECD Main Economic Indicators database: CLI amplitude-adjusted; normalized by subracting 100, and
dividing by 100.

Primary source: IMF World Economic Outlook: General government gross debt (GGD), nominal GDP
(NGDP); where unavailable: OECD Analytic Database: General government gross financial liabilities as
a percentage of GDP (GGFLQ); for Sweden: Statistics Sweden: Central government gross debt in
percent of GDP.

Reinhart and Rogoff (2008, pp. 65 ff.) and Reinhart and Rogoff (2010): the relevant crisis episodes,
broadly defined, are (severe financial crises in bold): Australia 1989-92; Austria 2008; Belgium 2008;
Canada 1983-85; Denmark 1987-92 and 2008; Finland 1991-94; France 1994-95; Germany 2007-08;
Ireland 2007-08; Italy 1990-94 and 2008; Japan 1992-97; Netherlands 2008; Norway 1988-93;
Spain 1978-85 and 2008; Sweden 1991-94; United Kingdom 1974-76, 1984, and 2007-08; and
United States 1984-91 and 2007-08.

OECD Analytic Database: Government net lending as a percentage of GDP (NLGQ); see also entry for
public debt above.

lizetzki, Reinhart, and Rogoff (2008): categories 1-8 of the authors' fine classification scheme are
defined as "peg"; category 14 ("freely falling") coded as "not available"; within-year changes in regime
category also lead to coding as "not available"; time series updated for 2008 (identical classification as
for 2007) by the authors.

OECD Economic Outlook Database: volume of final private consumption expenditure (CPV); OECD
Analytic Database: population size (POP).

OECD Economic Outlook Database: volume of private total fixed capital formation (IPV); OECD
Analytic Database: population size (POP).

IMF World Economic Outlook: exports of goods and services at current prices (NX), imports of goods
and services at current prices (NM), nominal GDP (NGDP).

OECD Main Economic Indicators Database (CCRETTO01.IXOB).

IMF International Financial Statistics: money market rate.

OECD Main Economic Indicators Database (CPALTT01.GY).
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Table 3. Results of First-Step Regression 1/

Dependent variable: Log Regressor F-test of joint R squared Arellano-Bond

of per capita government significance test of

consumption (p-value) autocorrelation

(p-value)
Government Government Bad fiscal Lagged fin. Beginning-of-
spending spending times crisis Lagged peg period govt.

Country (-1) (-2) GDP (-1) GDP (-2) CLI (-1) dummy dummy dummy debt

Australia -0.210 -0.315 0.159 0.240 0.055 -0.000 -0.139 * 0.00 1.00 0.28
(0.300) (0.218) (0.153) (0.230) (0.094) (0.009) (0.071)

Austria 1.344 i -0.507  *** -0.320 ** 0.245 0.020 0.009 0.00 1.00 0.56
(0.176) (0.169) (0.148) (0.144) (0.069) (0.033)

Belgium 0.554 i 0.194 0.056 -0.103 -0.054 0.014 -0.041  ** 0.00 0.99 0.11
(0.197) (0.175) (0.154) (0.166) (0.097) (0.009) (0.014)

Canada 0.916 b -0.004 0.190 -0.069 -0.141  * -0.016 0.015 0.001 -0.020 0.00 0.98 0.38
(0.192) (0.162) (0.171) (0.195) (0.077) (0.010) (0.011) (0.016) (0.043)

Denmark 1.007 i -0.084 -0.024 -0.111 0.076 -0.015 -0.010 -0.005 0.00 0.99 0.97
(0.199) (0.205) (0.210) (0.216) (0.088) (0.017) (0.009) (0.017)

Finland 1.060 ** -0.432 0.431 * -0.077 -0.020 0.012 -0.000 0.082 0.00 0.99 0.74
(0.363) (0.371) (0.220) (0.249) (0.084) (0.011) (0.019) (0.115)

France 0.610 i 0.277 0.085 0.092 -0.089 -0.008 -0.000 -0.071  * 0.00 1.00 0.43
(0.200) (0.183) (0.221) (0.267) (0.142) (0.011) (0.007) (0.036)

Ireland 0.709 i -0.075 0.002 -0.008 0.466 ** -0.011 -0.046 * -0.188  ** 0.00 1.00 0.42
(0.181) 0.171) (0.233) (0.238) (0.162) (0.028) (0.024) (0.087)

Italy 1.099 i -0.235 0.299 0.013 -0.008 -0.015 -0.006 -0.070 * 0.00 0.99 0.95
(0.208) (0.200) (0.225) (0.258) (0.105) (0.009) (0.010) (0.046)

Japan 0.620 i 0.205 -0.519 0.602 e 0.059 -0.009 -0.018 ** -0.002 -0.010 0.00 1.00 0.34
(0.114) (0.129) (0.155) (0.168) (0.057) (0.009) (0.007) (0.012) (0.058)

Netherlands 0.784 i -0.210 -0.154 -0.050 0.114 -0.019 -0.026 0.00 0.99 0.08
(0.189) (0.221) (0.286) (0.321) (0.218) (0.013) (0.042)

Norway 1.015 i -0.305 * 0.147 -0.043 0.035 0.014 * -0.011 0.00 1.00 0.07
(0.165) (0.151) (0.212) (0.163) (0.141) (0.008) (0.035)

Portugal -0.075 0.148 1.192 ** -0.387 -0.180 0.024 -0.136 0.00 0.99 0.35
(0.351) (0.296) (0.474) (0.550) (0.215) (0.016) (0.198)

Spain 0.533 e 0.161 0.458 -0.336 0.018 0.003 -0.054  *** -0.090 ** 0.00 1.00 0.19
(0.227) (0.223) (0.295) (0.294) (0.136) (0.008) (0.016) (0.037)

Sweden 0.768 e 0.065 -0.154 -0.168 0.054 -0.014 -0.007 0.033 * -0.042 0.00 0.99 0.44
(0.203) (0.201) (0.175) (0.176) (0.070) (0.008) (0.010) (0.018) (0.038)

UK 0.980 i -0.147 0.050 0.168 -0.168 0.005 0.011 -0.017 0.005 0.00 0.99 0.28
(0.181) (0.188) (0.252) (0.245) (0.166) (0.010) (0.015) (0.018) (0.061)

USA 0.998 i -0.257  * 0.240 ** -0.286  ** -0.1565  ** 0.023 i -0.003 -0.069 ** 0.00 0.99 0.42
(0.129) (0.126) (0.106) (0.117) (0.071) (0.005) (0.006) (0.028)

1/ Separate regression for each country in the sample; regression relates log of government spending to its own first two lags, two lags of real GDP, the lagged (October of the preceding year) OECD composite leading indicator, beginning-of-
period gross public debt, a lagged financial crisis dummy, a lagged exchange rate peg dummy, a 'bad fiscal times' dummy, a time trend and a constant (not reported here). Point estimate reported in top row, standard error in parentheses below.

Asterisks indicate significance at the 10 percent (*), 5 percent (**), or 1 percent (***) level. Arellano-Bond test tests for autocorrelation of residuals up to three lags under the null hypothesis of no autocorrelation.



Table 4. Summary Statistics for Estimated

Government Spending Shocks 1/

(Percent)

No. of observations
Mean

Median

Standard deviation
Minimum

Maximum

Correlation with simple growth rate
of government spending

Five largest negative and positive shocks:

Portugal, 1993
Netherlands, 1984
Netherland, 2005

Norway, 1988
Spain, 1988

Portugal, 1991
Portugal, 2005
Denmark, 1993
Ireland, 1986
Netherlands, 2006

444

0.04

0.00

1.02

-3.57

5.16

0.64

-3.57
-3.33
-3.18
-2.97
-2.67

2.60
2.68
2.85
3.83
5.16

1/ All statistics refer to final sample described in Table 1.
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Table 5. Overview of Dummy Characteristics

Dummy Countries and Time Periods Fulfilling the
Respective Criterion in the Final Sample

Peg Austria, 1978-2008
Belgium, 1978-2008
Canada, 1978-2001
Denmark, 1978-2008
Finland, 1989-91, 1998-2008
France, 1982-2008
Ireland, 1983-2008
Italy, 1983-91, 1998-2008
Netherlands, 1978-2008
Portugal, 1990-2008
Spain, 1984-2008
Sweden, 1978-92

Bad fiscal times Belgium, 1978-2003
Canada, 1983-87, 1992-97
Denmark, 1982-84
France, 1994
Ireland, 1983-89
Italy, 1980-91, 1998-2008
Japan, 1997-2008
Netherlands, 1983, 1996
Portugal, 1991-92, 1994-95, 2006
Spain, 1986-87, 1994-96
Sweden, 1983, 1993-96

Financial crisis Australia, 1992
Austria, 2008
Belgium, 2008
Canada, 1983-85
Denmark, 1987-92, 2008
Finland, 1991
France, 1994-95
Ireland, 2007-08
Italy, 1990-91, 2008
Japan, 1992-97
Netherlands, 2008
Norway, 1988-93
Spain, 1984-85, 2008
Sweden, 1991-94
United Kingdom, 2007-08
United States, 1984-91, 2007-08
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Financial crisis Weak public finances Peg
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Figure 5: Results for narrow definition of financial crisisots: quantities measured in output units;
solid line: point estimate for baseline scenario (shaded:af one standard error); dashed dotted line
(dashed lines# one standard error): deviation from baseline under theifspeondition indicated
on top of column.
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Figure 6: Results for alternative definition of weak publitafices (government dest 120 percent
of GDP and/or lagged net borrowing 7 percent of GDP). Notes: see Figure 5.
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Figure 7: Results for difference specification. Notes: oeses display cumulative effect of
government spending innovation for model estimated in filferences; quantities measured in
output units; solid line: point estimate for baseline scienéshaded area: one standard error);
dashed dotted line (dashed lines: one standard error): deviation from baseline under specific
condition indicated on top of column.
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Figure 8: Results for first-step specification which inckidentemporaneous value of crisis dummy.
Notes: see Figure 5.
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Figure 9: Results without CLI in first step. Notes: see Fidure
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Figure 10: Results for sample without 2007-2008. Notesntjiss measured in output units; solid
line: point estimate for baseline scenario (shaded attea@ne standard error); dashed dotted line
(dashed lines= one standard error): deviation from baseline under spewiindition indicated on
top of column.
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Financial crisis ~ Weak public finances Peg
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Figure 11: Results for sample without United States. Notpgntities measured in output units;
solid line: point estimate for baseline scenario (shaded:ar one standard error); dashed dotted line
(dashed lines= one standard error): deviation from baseline under spewiindition indicated on
top of column.
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