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Abstract

During the global financial crisis 2007—2009 fiscal policysweidely used as a stabilization
tool. Policymakers allowed a large build-up of public debsulting from both automatic and
discretionary expansionary measures, amid calls for ¢oatidn stressing the notion that inter-
national spillovers of fiscal policy are sizeable. We re@dasthe case for fiscal coordination, by
providing new evidence on cross border macroeconomictsftgaiscretionary fiscal measures.
We rely on vector autoregression models as well as on a datweibusiness cycle model. We
find that i) large spillover effects cannot be ruled out amdgéntrast to conventional wisdom,s
i) financial factors rather than trade flows lie at the heéthe international transmission mech-
anism. We discuss the implications of these results forcpaoordination when markets price

sovereign default risk, and put pressure on governmenigijglementing early budget consoli-
dation measures.
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1 Introduction

In response to the global financial crisis, fiscal policy hesrbintensively used as a stabilization tool
throughout the globe. In spite of academic contributiomsimg issues regarding the effectiveness of
fiscal policy (see, for instance, Cogan et al. (2010) or Ufig10)), there seems to be little doubt
among policymakers that multipliers are quite sizeablerEstronger appears to be the belief, shared
in policy circles, that fiscal policy measures in a counteylédeely to have sizeable international spill-
over effects. At least, such a notion seems to have motivathsifor joint fiscal efforts in the context
of the global financial crisis, at first to provide global fissémulus to a failing global demand, then
stressing the need for a moderation and delay of debt andtdefitsolidation measures, especially
among large countries with spare fiscal capakity.

Yet, to date, the evidence on the size of international®@lis arising from fiscal measures taken at
the national level is in short supplyMoreover, quantitative exercises based on standard mbgbels
ically predict that cross-border effects are quite cordifsee Cwik and Wieland 2010 and Corsetti
etal. 2010c). Against this background, the present papsups two objectives. In the first part of the
paper, after briefly reviewing the fiscal response to thés;nige reconsider cross-border spillovers of
fiscal policy within a vector autoregression (VAR) frametcais well as within a standard business
cycle model. In the second part, we discuss the implicatimngolicy cooperation, while at the same
time accounting for an international context charactekizg high public debt and vulnerability to
fiscal crises.

Our empirical analysis focuses on the US as the base couytvirtne of their size and role in the
world economy, as well as for reasons of data availabilityilddng on time-series studies on the
effects of government spending shocks, we analyze thentiaai®on of fiscal policy innovations orig-
inating in the US, on economic activity abroad. We estimatR model on quarterly time-series
data for the period 1980-2007. As the identification of exayes shocks to spending in time series
models is subject to an ongoing debate, we actually adoptltfierent identification schemes. The
first identification scheme, following Blanchard and Pér@®b02), posits that government spending
is predetermined relative to the other variables in the VARe second scheme, which follows Ramey
(2011), identifies spending shocks by using forecast emonsputed on the basis of the Survey of
Professional Forecasters.

L“QOur highest priority in Toronto must be to safeguard anérajthen the recovery... We worked exceptionally hard
to restore growth; we cannot let it falter or lose strengttv.n@his means that we should reaffirm our unity of purpose
to provide the policy support necessary to keep economiwtyrstrong.” (US President Obama in a letter to the G20
meeting in June 2010). On the occasion the EU called for umitgtrenchment: “Even though the timing, sequencing and
scope of exit measures have to be tailored to conditionsapiay in the individual G20 members, coordination between
governments can help to take into account possible spéi-effects.”(EU letter to G20)

2In an early contribution, Canzoneri et al. (2003) study tfiects of US fiscal expansions on selected European coun-
tries. Beetsma et al. (2006) provide estimates for spiélr@ffects within Europe.



Our main results — robust across identification schemes asfellows. Focusing on the EA and
the UK as trading partners, our estimates suggest that egeise in US government spending by one
percent of US GDP raises output by about 0.5 percent in thertebg about 1 percent in the UK —
with these peak effects occurring after about 2 years. litiaddwe find that the dollar depreciates
strongly in real terms against the currencies of both tgiartners. Importantly, we also find the
response of trade flows quite moderate, such that it failsvawige a rationale for sizeable output
spillovers.

We therefore attempt to interpret these findings throughehsg of a standard two-country business
cycle model. Each country is assumed to specialize in théumton of a specific set of intermediate
goods which are consumed by private households and thergoeat. While households act so as to
maximize their welfare subject to constraints on prices\aade setting, monetary and fiscal policy
are characterized by feedback rules. The specificationeofrtbnetary rule is a standard Taylor-
type rule. As regards fiscal policy, we model a budget rulevatig for a systematic response of
taxesand government spending to public debt. As as result, an exagenebt-financed increase in
government spending implies a spending reversal after sinee that is, a decline of government
spending below trend after the initial increase, as dismligsdetail in Corsetti et al. (2011c).

Using model simulations, we find that the model does not haveasy time to generate spillover
effects of government spending shocks on foreign outputiMbdme close to the magnitudes implied
by the point estimates obtained from the VAR. Yet qualigiithe model predictions align well with
the evidence in the presence of spending reversals. Onhjidrcase, we a depreciation of the real
exchange rate and a gradual build-up of foreign activityjrie with our VAR results. This result
illustrates the importance of accounting for a “financiahchel” in the international transmission
mechanism. It is through this channel that expectationstofé fiscal and monetary policies impact
on current private expenditure both in the domestic econanal— transmitted via international asset
prices — the foreign economy. Specifically, given the maryedad fiscal feedback rules in place,
an increase in domestic government spending triggers &dpmts of a future spending reversal and
reduced real interest rates. Expectations of lower futeaénates reduce, all else equal, current long
term real rates in both countries.

In the second part we discuss the implications of our findingsat is, the presence of large cross-
border spillovers as well as the importance of the finandiahoel — for policy cooperation in an
international context. Moreover, in this case we also gbtetm account for an environment of high
public debt and vulnerability to fiscal crises, as reflectgddnge and volatile risk premia charged
on sovereign bonds. To address this issue properly, theeational model underlying calls for co-
operation is to be amended, so as to account for the effecvefrsign risk on private borrowing
costs. In related work, we have shown that this effect defirdistinct and powerful channel of trans-



mission, the sovereign-risk channel (see Corsetti et 41180 This effect raises the vulnerability of

the global economy to a downturn driven by self-fulfillingpectations in countries with a deterio-

rated fiscal outlook, and without room for further monetaiynalus. The tangible threat to global

recovery created by a sovereign risk channel arguably Isagsort to coordinated fiscal initiatives,

matching gradualism in budget correction by countries wiime space fiscal capacity, with decisive
and credible debt consolidation measures in countrieadaviarket pressures.

2 The fiscal response to the crisis

In this section we briefly review the adjustment of fiscal piels during and in the wake of the global
financial crisis. While global in nature, the crisis impatt®untries and/or regions differently, possi-
bly also as a result of different policy responses. Figurisfildys annual output growth for the world
economy, for a sample of advanced economies and a samplecogieg and developing economies
(IMF classification) The global financial crisis which, according to the commorrative, started

in 2007 in the US sub-prime housing market, made itself feterms of economic activity in 2008:
output growth declined sharply and turned negative for tbeddveconomy in 2009. In fact, output
growth declined sharply in both country groups under carsition and by a similar amount in terms
of percentage points. Yet as output growth was lower in theaaded countries group during the
pre-crisis period, actual output declined substantiatily in this group.

The US and the EA where among the regions hardest hit by this eriwith dramatic implications
for policy making. Figure 2 illustrates this point by dispilag measures of unemployment and the
short-term interest rate in both in the EA and the US for theope2005-2011. Although the build-
up in unemployment masks dramatic differences within the thA aggregate picture resembles the
developments in the US rather closely (the built-up is lang¢he US, due to the lower initial level).
Monetary policy responded to the crisis by lowering interates, quickly running into the zero lower
bound problem, as well as by adopting unconventional meagon the latter, see for instance Meier
2009). While the effectiveness of these measures remaiissaa of controversy to date (see, e.g.,
Del Negro et al. (2010) for a positive assessment), the figginit uncertainty about the way they
transmit to the economy raises issues about the extent tchvdeintral banks have been able to to
stabilize the economy in the aftermath of the global findreriais.

With the decline in activity, budget deficits soared as altesfurevenue losses, and spending in-
creased, with the objective of providing stimulus to theremay and support to the financial sector.
In figure 3 we plot general government debt in 2010 as a peagerdf GDP for a sample of OECD
countries. The figure highlights the sharp increase dutiegperiod 2007-2010, reflecting the cu-

3According to the IMF classification, there are 34 countriéthiw the advanced economies group and 150 countries
within the emerging and developing countries group.
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Figure 1: Annual GDP growth 1992—2011 in world and regioreurge: IMF.

mulative effect of government budget deficits in the yea88&®009, and 2010. As is now well
understood, while the recent rise in debt is dramatic, ibisumprecedented. Taking a historical per-
spective Reinhart and Rogoff (2008) show that public finari@e/e been frequently deteriorating in
the wake of a financial crisis on a similar scale — with an ayefiacrease in the debt-to-GDP ratio of
80 percent in the three years following the crisis.

In order to take up the issue of coordinated policy actionis, of particular interest to identify the
component in the fiscal response to the crisis which is dugstretionary measures, a task which
in turn requires an estimate of the automatic adjustmenh@fgovernment budget. According to
standard practice, we focus on the cyclically-adjustedeguwment budget balances, defined as the
government budget balance which would prevail if outputenagrits natural level, relying on OECD
data? Based on these data, we compute a simple measure of thetidisarg fiscal response to the
crisis: the decrease in the cyclically adjusted primaryagoment budget balance (CAPB) in the years
2008, 2009 and 2010 relative to the pre-crisis level, in 20@%rinciple, the sum of these changes

4See Girouard and André (2005). The data are is constructetie@basis of a disaggregated approach, computing
the response of different budget items to the cycle. Theaggpr distinguishes four sources of tax revenues: personal
income taxes, social security contributions, corporatetime and indirect taxes; in addition the estimates takedotount
unemployment-related transfers. For all five categortesgutput elasticity is decomposed into i) the tax-basdieitysof
a particular revenue/expenditure type and ii) the outpastality of the tax/expenditure base in question. Thesepoorents
are quantified on the basis of different estimation strategind combined to compute the output semi-elasticity of the
budget.
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Figure 2: Unemployment and short-term interest rates 2A65M11M7 in EA and US. Sources:
Bundesbank, St. Louis Fed and ECB.

should account for deliberate policy measures taken onftpautomatic budget adjustment to the
economic downturn. It thus captures discretionary stimuheasures such as temporary increases
in government spending or tax cuts which have been tradilipieen considered instruments of
stabilization policy. The were also used during the crisith\a view to support economic activity.
The most widely discussed measures include the Americaoveecand Reinvestment Act which
was legislated in January 2009 and the European EconomiavgcPlan introduced in the EU in
November 2008.

In addition to these “conventional” discretionary fiscalareres, several governments provided sub-
stantial support for the financial sector. Such measurdsdedending and recapitalization opera-
tions, as well as asset purchases at market prices. To thetéxat these transactions do not necessar-
ily involve capital losses, they raise gross debt, but noteddebt. To get a sense of the magnitudes
involved in these “non-conventional” discretionary fisosasures, we thus compute the difference
in the increase in gross and net debt. Figure 4 provides dniga@pepresentation of the cumulative
CAPB increase and the difference in the increase betweess grad net government debt for a sample
of OECD countries. It also shows that remaining increaseasgydebt, that is, the increase unac-
counted for by our measures for discretionary fiscal measlirprovides a measure for the automatic
deterioration of public finances during the crisis (whiahturn, captures any decline in revenues as
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Figure 3: General government gross financial liabilitiesfa2010 (percent of GDP). Source: OECD.

well as lower output growth and possible higher interegsatAccording to this breakdown, there is
however a substantial variation in the fiscal response teriBis across countries.

Now, the above measure of the conventional discretionacglfifesponse to the crisis is admittedly
crude. In some dimensions, it is likely to overstate the afldiscretion. For instance, the budget
balances of numerous countries took a beating beyond whabeaccounted for by the decline in

economic activity, because of the extraordinary declingax revenues driven by falling asset prices
and financial sector profits (see, e.g., Horton et al. 2009)his respect, the OECD’s measure of
the cyclically adjusted primary balance is likely to pick amp exceptional decline in the government
budget balance which is not entirely due to discretionaticp@ction. But the picture our measure

provides is quite reasonable.

Indeed, a similar picture emerges from the IMF’s own estasalf the size of narrowly defined dis-

cretionary stimulus measures, reproduced in the left pafiEdble 1 ). The IMF estimates are based
on an in-depth analysis of national budget documents andlmmetrm fiscal plans in selected coun-
tries. Again, the concerted effort around the globe to mlesupport to economic activity through

discretionary fiscal measures is apparent from the tablthewadh with sizeable differences across

5Benetrix and Lane (2010) in a systematic cross-countryyaisabf the fiscal stance during the crisis also document
substantial heterogeneity in fiscal outcomes. These auftmat that this difference cannot be fully explained by difeces
in the GDP performance.
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Figure 4: Increase of gross general government debt 20aD@@rcent of GDP): cumulative decline
of CPAB, gross-net debt increase, and remaining increasa.c8. OECD and authors’ calculations.
Note: cumulative CAPB decline is the sum of change in cytilicadjusted primary balance (as
reported by OECD) in each year 2008, 2009 and 2010 relatipectarisis level in 2007.)

countries. The right panel of table 1 reproduces estimdté®support to the financial sector. While
sizeable, these measures have not necessarily been aotbe budget.

Moreover, in spite of the difficulties in estimating autoinand discretionary measures, however,
there is a sense in which a sizeable fiscal response to tlie ltais been deliberate in most advanced
countries. Facing rapidly falling output, government®iitonally refrained from undertaking any
action to compensate for the automatic increase in theigdudeficit in response to the fall in eco-
nomic activity and asset prices. On the contrary, they teddio discretionary expansionary mea-
sures, and provided generous (contingent) support to thadial sector. Public debt, risen markedly
over the period 2007-2010, is likely to persist at the nevwhHeyel over many years, as far as ad-
vanced economies are concerned (see Figure 5).

The large fiscal expansion in the first years of the crisis meduamong calls for coordinated stim-
ulus, consistent with the notion of strong cross-borddiasrs from fiscal policy. Whether or not
global stimulus was truly cooperative, that is, to what ektetional policy makers actually internal-
ize international spillovers from their measures, is diffico say. Nonetheless, it would a mistake
not to recognize the coordinated convergence onto a polagetroverruling prescriptions of budget



Table 1: Discretionary fiscal measures

Crisis-related stimulus Financial sector support
2009 2010 2011 up to 2010
China 3.1 2.7 ...
Italy 0 0 0
France 1.2 1.1 0.6 e
Germany 1.7 2.2 1.7 10.8
Russia 45 5.3 4.7
Saudi Arabia 5.4 4.2 1.6 ..
Spain 7.1
UK 1.6 0.0 0.0 7.1
us 1.8 2.9 1.7 52
Numbers are percent of GDP. Discretionary fiscal tightemiogshown. “..."” indicates

that there are no observations. Source: International kopé&und (2010) and Inter-
national Monetary Fund (2011) .
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Figure 5: General government gross debt (Percent of GDPdwaAced economies and Emerging
and developing economies, according to IMF classificat@wurce: IMF.

austerity often followed in previous crisis episodes aiamat! or regional level. More or less explic-
itly, governments recognized the mutual benefits from suisig aggregate demand at the national
and thus at global level, and from engineering a massivefeaof risk from the private to the public



sector balance sheet.

Traditional arguments feeding skepticism on coordinatgithas fall into three categories, question-
ing feasibility, sustainability and effectiveness in tuRirst, coordination is ineffective because deci-
sion and implementation lags lead to coordinated measulestaken at inappropriate times. Second,
the international community does not have effective imagat that ensure that coordinated measures
are diligently adopted by national government. Third, efopl and theoretical work cast doubts
on the size of international spillovers. More specificatlgce governments keep their house in or-
der - that is, they implement optimal stabilization poliegrh an inward-looking perspective - the
gains from further refinement of these policies (internatizross-border spillovers) are minuscule.
The international community has thus much more to benedim fdisciplined stabilization policy at
national level (see Corsetti et al. 2010a among others).

Of these three open issues in coordinated policy, the thiiel ltas perhaps dominated the recent
debate, implicitly voiced by observers raising doubts am riiitionale of providing fiscal stimulus
in the first place (see Cogan et al. 2010 and Barro 2009 amdreg)t— even, that is, in at the
national level. In what follows, we take up the same questionwith a distinct focus on cross-
border spillovers, in part, because this is where the déesagent in both policy and academic circles
is most apparent; in part because the answer to this quegifsears to be a fundamental prerequisite
for any meaningful work on desirable policy coordination.

3 Cross-border effects of fiscal expansion

We draw on two distinct approaches to formally assess theitapce of cross-border effects of
fiscal policy. In both instances, we consider a counter&lcoenario, in that we attempt to explore
the domestic and international repercussions of an exagetttange in government spending. This
is experiment is informative to identify the specific trarission channels through which fiscal policy
measures impact on the (global) economy. In the first partelyeon an estimated vectorregression
model to establish time-series evidence on the basis ofnmimi set of a priori assumptions. In a
second step we try to shed light on this evidence throughete ¢f a standard business cycle model.

3.1 Time-Series Evidence

As a case study, our empirical analysis focuses on the mtierral repercussions in both the euro
area (EA) and the UK, of an exogenous change in governmendspein the US. As explained
below, focusing on the US as the base country allows us to acargsults from conceptually distinct
identification schemes (see also our discussion in Coegedifi (2011c¢)) — in addition we shed light
on spillovers from the largest economy in the world, ontoneenies which differ substantially in
their relative size. In our study, we are specifically insteel in studying cross-border effects of a US

10



spending expansion on economic activity in the EA and the &iiyell as on the US bilateral trade
with these economies.

3.1.1 Identification and specification

During the last decade, a large number of studies have ateintp characterize the fiscal trans-
mission mechanism using VAR models, mainly in a closed esgnhoontext. Following Blanchard
and Perotti (2002), many of these studies identify fiscatkhdas opposed to systematic policy re-
sponses to economic conditions) assuming that governrpentng is predetermined relative to the
other macro variables included in the VAR his assumption appears plausible to the extent that gov-
ernment spending does not include transfers, which in lpegevary automatically with the cycle,
and that decision lags prevent policy makers to respondniesheously to the state of the economy.
Yet this approach to the identification of government spegdinovations is subject to the criticism
that changes in government spending, while unrelated tstttie of the economy, may still be antici-
pated by economic agents — a point which has been forcefdtjerby Ramey (2011), among others.
In an alternative approach developed by this author, gowem spending shocks are identified with
forecast errors made by professional forecasters — thessefithese errors is then included as an
additional variable in the VAR model and ordered ffrdts dynamic effects are then computed on the
basis of impulse response functions implied by a recurngesiimated VAR model.

In the following we report results obtained under eitheniifecation scheme. We estimate variants
of a VAR model on quarterly time series for the period 198Q0067:4, that is, we do not consider
the crisis period. Our VAR model includes four US time serigevernment spending and output
(in logs and real terms), a measure of long-term real intea¢ss (quarterly percentage points) and
public debt (scaled by quarterly GDP). To analyze the effeftUS spending shocks, for either the
EA or the UK, we include the bilateral real exchange rate andrder to economize on the degrees of
freedom, we rotate, as the last variable, bilateral expbiftsteral imports, the bilateral trade balance,
and foreign output, in turn. The VAR model also includes astant and a linear time trend.

3.1.2 The transmission of spending shocks in the US economy

The transmission of US spending shocks in the US economyisplaged in Figure 6: the left column
(‘VAR innovation’) refers to the Blanchard-Perotti idditation scheme, the right column (‘Forecast
error’) to the alternative identification scheme due to Rai@11)2 In either column, the size of

5Under this assumption, innovations to government spen@ipgesent exogenous innovations in a recursively estimate
VAR model, with government spending ordered first.

Specifically, Ramey computes the forecast error of quartgVernment spending growth on the basis of the survey of
professional forecasters maintained at the Philadelphia F

81n this figure we show results pertaining to US variables ioleth from a VAR model which also includes the US-EA
exchange rate and EA output. We discuss results for theibies below.
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the shock is normalized so that government spending inesdasone percent of GDP on impact.

In these and all the graphs to follow, the solid lines disglaint estimates, while the shaded areas
indicate 90 percent confidence bounds obtained by bootsarapling. The horizontal axis measures
quarters. Output and government spending are measuretpimtaouits, so that the response of output
provides a direct measure of the government spending rheiti he long-term real interest rate is
measured in quarterly percentage points, while public tetoeasured relative to quarterly GDP.

VAR innovations Forecast errors
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Figure 6. Effects of US government spending shock on US blasa Notes: the left column shows
results for Blanchard-Perotti identification scheme, fghtrcolumn shows results for forecast error
identification scheme. The shock is normalized so that goeent spending increases by one percent
of GDP on impact. Horizontal axis measures quarters. SiokigsIdisplay point estimates, shaded ar-
eas indicate 90 percent confidence bounds. Output and gogatrspending are measured in percent
of trend output, long-term rate measures the long-termiméstest rate in quarterly percentage points,
public debt is measured relative to quarterly GDP.

Comparing the graphs in the two columns show that, whilegéspaonses are quantitatively different,
their pattern is remarkably similar over@liGovernment spending, displayed in the first row, rises
on impact, but its increase is not persistent. Under bothtifieation schemes, spending actually
tends to undershoot is long-run trend — this happens someahgr under the identification scheme
based on forecast errors (see Corsetti et al. 2011c). Thenmes of output is positive on impact in
both cases. However, while output displays a hump-shapedtatent path under the identification
scheme based on VAR innovations, its response is more Byentwhen we use forecast errors
to identify shocks. Regarding long-term real interestgatee find a decline in the medium term

®Ramey (2011) stresses a number of differences, notablireponses of consumption and the real wage. We do not
include these variables in our model. Corsetti et al. (2Dpiavide a more detailed discussion of similarities antedénces
across both identification schemes.

12



following the shock. Finally, public debt rises stronglydem both identification schemes, although
the response is barely significant under the forecast-approach.

While output multipliers are non-negative, it is worth mgtihere that, if the decision to resort to fiscal
stimulus in 2008 had to be based exclusively on the resuta fime series studies using pre-crisis
data, the case for it would have been quite weak. But the lmaghd decision would not have been
logical. In fact, it is reasonable to expect that the avetagar effect of fiscal policy, in a sample in
which the economy operates close to full employment andfieditioning financial market, be quite
contained. Yet fiscal policy may become quite stronger theameage under specific circumstances.
Elsewhere, indeed, we have shown that average linear ésimay hide strong differences across
economic environments (see Corsetti et al. 2011b).

3.1.3 External and cross-border effects

In Figure 7 we turn to our analysis of the external effects & §pending. As already mentioned,
we compute the impulse responses in the figure, by rotatimdpithteral variables, one at a time, as
the last variable in the VAR model — with the exception of tealrexchange rate, which is always
included. The trade variables pertain to bilateral US Vdeia and are measured in percent of US
trend output. Output in the EA and the UK is instead measurg@eicentage deviation from trend.
The first row in the figure shows the response of the bilatexal exchange rate, which depreciates
sharply and substantially, along a hump-shaped adjustpaht Although puzzling in light of the
received wisdom, similar results have been documentech&t)S real effective exchange rate by
Kim and Roubini (2008) and several subsequent studies.

The second and third rows display the dynamics of US expadsi@mports, respectively. Exports
hardly move on impact, and start to improve over time. OVeifa increase is moderate, reaching a
peak of about 0.15 and 0.05 percent of US output for the EA aladsltrading partner, respectively.
The response of imports differs somewhat across identiitachemes, but movements in this vari-
able are quite contained and barely significant. As a rethdtlJS trade balance, especially against
the EA, moves quickly into surplus after the first couple ofders, as shown the forth row of the
figure. This finding is in line with earlier studies providiegidence at odds with the notion of “twin
deficits” (see Kim and Roubini (2008), but also Corsetti andligt (2006) and Monacelli and Perotti
(2006) for different findings for alternative specificatiosnd different samples). Finally, the bottom
panels of Figure 7 display the response of output in the EAtb@dJK. The point estimate indicates
a gradual, but sizable build-up, reaching at least 0.5 aretdemt of EA and UK output, respectively.
The response, however, is only marginally significant.

Results are similar both across identification schemese@dacountries (EA or UK). At the country
level, however, there are a few notable differences. Theoreses of exports and imports, as well as

13
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Figure 7: Effects of US government spending shock on béateade with EA and UK and on EA
and UK output. Notes: see figure 6; except for EA and UK outmeégsured in percentage deviation
from trend), variables pertain to the US and are measuredatetal terms in percent of US trend

output.

of the trade balance, are smaller in the UK case (althoughegpmonse of US imports from the UK is

positive on impact). UK output, in contrast, responds minengjly to the increase in US government

spending although its adjustment pattern is quite simddhat of EA output.

Overall, the external effects of US spending shocks apelae hon-negligible. Empirical findings



of substantial cross-border effects are not unusual. Fsiamte, Beetsma and Giuliodori (2011)
estimates sizeable cross border effects of fiscal polichiwiEurope: in response to an exogenous
increase in government spending in either France, Gernfiaty, Spain or the UK, the rest-of-EU
output increases by about to 0.35 percent, after 3 ydars.

VAR innovations Forecast errors

US-EA exchange rate EA output US-EA exchange rate EA output

0 10 20 b 10 20 0 10 20 0 10 20
UK output US-UK exchange rate UK output
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Figure 8: Effects of US government spending shock on rediaxge rates and foreign output. Notes:
see figure 6. Solid lines reproduce point estimates for esspecification. Dashed-dotted lines
(shaded areas) show point estimates (confidence bondshfmobdel where US government spend-
ing is expressed relative to government spending in the &#) @nd UK (bottom).

It is worth stressing that the dynamic cross-border effeftiiscal policy estimated are reflecting
a possible policy reaction by the foreign authorities, a8l a® by the domestic central bank. For
instance, if government spending in the UK and the EA risee$ponse to a positive innovation to
US spending, the cross-border dynamic effects shown inglegfimay simply reflect the endogenous
expansionary policy in the foreign economies. Strictlyadpeg, policy spillovers are defined holding
constant the policy instruments abroad.

As way to verify the robustness of our results, we conside@nnative setup, where we consider US
government spending in relative terms, that is, US spendilagive to either UK or EA government
spending. For this case, in Figure 8 we show results for thev&gables of interest, once again using
the two identification schemes discussed above. The dasteerkport the point estimates together
with 90 percent confidence bounds (grey area); solid limespintrast, show the point estimate for the
baseline case. Results are quite similar to our baselingfgadion, especially for the forecast-error

1% an early VAR analysis, Canzoneri et al. (2003) employ #wdrof the Blanchard-Perotti identification scheme, also
finding a delayed, but sizeable increase in French, Itali@hBritish output in response to US fiscal expansions. Begetsm
et al. (2006) combine a VAR model with an estimated trade #gudor European countries and find sizeable output
spillovers from shocks to German and French governmentspgn
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specification. Cross-border effects are slightly mutedyéwer, for the Blanchard-Perotti specifica-
tion. Incidentally, in the latter case, the puzzling defatgn of the real exchange rate disappears
over the medium run.

In summarizing the time-series evidence — and subject tonabeu of important caveats common
to time-series studies on the fiscal transmission mechanigm observe that our results lend some
support to the notion that fiscal policy has consequentitibsprs across borders, a view often voiced
in policy circles. According to our point estimates, a US rgfing expansion of one percent of
US output, can raise GDP in the UK up to a full percentage pointK output. This result is
particularly remarkable, given that the impact of the USamgion on US output is contained to start
with. However, contrary to widespread policy view, the Banission mechanism does not appear
to work through an international trade channel. US impaxsnfthe EA hardly move in response
to a US spending shock - imports from the UK only respond onaichp US exports actually rise
dynamically - again, after a deterioration on impact of expto the UK. In the next section, we will
resort to theory in order to shed light on the underlyingsraission channels.

3.2 A guantitative business cycle model

To gain insight on the international transmission of fisaaiqy, and its channel, we now resort to
a two-country business cycle model. As our goal is to pro@diose up analysis of transmission,
we abstract from a number of economic features, which aressgntial for our argument. In par-
ticular, we use a simplified version of the model in Corsettile(2011c), whereas we abstract from
investment demand and capital accumulation. As the baatares of the model are standard, we
will keep the model the model outline brief. Instead, we miljhlight those equilibrium relation-
ships which are pivotal to the international transmissi@chanism. We will also discuss to what
extent and under which assumptions the predictions of theéehnare qualitatively in line with the
VAR evidence (including the evidence of a limited role foe tihade channel conventionally defined).
Quantitatively, however, we will show that the spillovefeefs in the model turn out to be smaller
than in the empirical analysis.

3.2.1 Model outline

The model we employ has become a standard work-horse in e@mromics, providing the theo-
retical core to large policy models adopted by policy ingiitns. The model economy includes two
countries, referred to a (Home) andF (Foreign), each producing a variety of country-specific
intermediate goods, with the number of intermediate goodycers normalized to unity. A fraction
n of firms is located in Home, the remaining firrs, 1] is located in Foreign. Analogously, Home
accounts for a fraction € [0, 1] of the global population. Intermediate goods are tradedsadoor-
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ders, while final goods, which are bundles of intermediatdgopare not. Households supply labor
services only within the country where they reside, butdraccomplete set of state-contingent as-
sets internationally. The model allows for nominal rigigkt Prices of intermediate goods are sticky
in producer-currency terms. Likewise wages are also asgljuisifrequently. Below, we focus our
exposition on Home. When necessary, we refer to foreigralses by means of an asterisk.

Households and firms Households supply differentiated labor services. Witldnolecountry, they
are indexed according to labor types on the unit intervahasrceg et al. (2000). Households en-
gage in monopolistic competition, but their ability to seages is restricted: in each period only
an exogenously determined fraction-{ £y/) of households may adjust their wage. Differentiated
labor serviced;(h), € [0,1] are bundled into aggregate labor services according toallenving

H, = (/01 Ht(h)uuldh> i (1)

Letting W;(h) denote the wage rate for labor services of type h, the unit @bdomestic labor

technology

services, i.e. the aggregate wage index, is given by

1 e
Wt:< / Wt(h)l_”dh> . (2)
0
Optimal bundling of differentiated labor services impltas demand function
_ (W)™
i = (M) @

Households consume a bundle of intermediate goods, whigtagssembled in order to minimize
expenditures given an a specific aggregation technologyAl.and B; denote bundles of domesti-
cally produced and imported intermediate goods, respagtithe consumption bundle is defined as

follows

o= (0= -mera + (@ -mw)rB | @

Q|

G = )=+ (- )BT (5)

wheres measures the terms of trade elasticity of the relative deiniandomestically produced
goods, and € [0, 1] provides a measure for home bids.

1This specification follows Sutherland (2005) and De Padld@®. Withw = 1, there is no home bias: if the relative
price of foreign and domestic goods is unity, the fractiodafestically produced goods which ends up in the consumptio
bundle is equal ta:, while imports account for a share df— n. Importantly, consumption goods are identical across
countries in this case. A lower value ofimplies that the fraction of domestically produced goodsansumption goods
exceeds the share of domestic production in the world ecgntirw = 0, there is no trade in goods across countries.
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The bundles of domestically produced and imported intefatedjoods, in turn, are defined as fol-

lows . .
1 :/HA(')”d' o= (A :/IB(')”d' (6)
o ; t\J ] » Pe= T, ; t\J J ’

whereA,(j) andB;(j) denote intermediate goods producedfirandF’, respectively, and measures
the elasticity of substitution between intermediate gquasiuced within the same country.

A =

Letting P(j) denote the price of an intermediate good expressed in danstency andt; the
nominal exchange rate (the price of domestic currency imdesf foreign currency) we assume that
the law of one price holds, so th&t (j) = & P(j). Price indices are given by

1

n P 1 T
Py = E /0 Ptu)l—fdj} | Ppy = [ﬁ / Pt<j>1‘€dj] , (7)
Bo= (1= (1= n)w)P5"+ (1 - n)w)PE] ™, ®)
Po= [ (i)' + (L= nw) (P) 7 T (©)

andQ; = P&/ P} measures the real exchange rate.
Given the above definitions and results, we can write thedtonid’s utility functional as follows

Ht-l—s(h)l—HP >

1+ (10)

By p° <ln Cirs(h) — 0
5=0

whereg is the discount factory is a constant determining labor supply in steady state yaisdthe
inverse of the Frisch elasticity of labor supply.
We assume that households trade a complete set of staiegamitsecuritie? Let =, ; (k) denote
the payoff in units of currency H in period4 1 of the portfolio held by household at the end of
periodt. With p; ;1 denoting the stochastic discount factor, the budget cainstof the household
is given by

Wi(h)Hy(h) + RiKy(h) + Ty — Ty — P(Cy(h) + Xi(h)) = By {pt 111541 (R)} — Z¢(h), (11)

whereT; and T; denote lump-sum taxes and profits of intermediate good firespectively. Both
are levied/distributed equally across households.

Under complete financial markets, households fully insgiarest the idiosyncratic income risk that
results from their limited ability to adjust wages in eachipg. Households are, therefore, ho-
mogeneous with respect to consumption and asset holdingsolrast, households are heteroge-
neous with respect to labor supply as a result of infrequergieradjustments. Given the household’s

12Assuming alternatively incomplete international finahai@rkets, allowing for trade in non-contingent debt onlgsh
little bearing on our results. Results are available onestju
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marginal utility of nominal income);, a household that is allowed to reoptimize its wage Bgt)
to meet the following objective

9 Ht-i-s(h)l—ﬂo

, 12
1+ ¢ (12)

max Fy Z(ﬁ&w)s [At+sHt+s(h)Wt(h) -

subject to the demand for its labor service (3).

Producers of differentiated intermediate goods engageoimamolistic competition. The production
function is given byY;(j) = H(j), whereH;(j) denotes domestic labor services employed by firm
j € [0,n] in periodt. We assume that prices are set in the currency of the produckthat price
setting is constrained exogenously a la Calvo, so thatéh @ariod only a fraction of intermediate
good producersl(— ¢p) may adjust its price. When firnj has the opportunity, it set8,(j) to
maximize the expected discounted value of net profits:

max Fjy Z Jin pt]t;rs Vit ) [Pt( ) — Wias (13)
t+s

subject to demantf,” ().

Fiscal and monetary policy Government consumption is financed either through lump-swes,
T;, or through the issuance of nominal debt, denominated in domestic currency. The period
budget constraint of the government reads as follows

Dt+1

+ T, =Dy + Gt, (14)

where (1 + ;) is the gross return on a one-period nominally riskfree bamdich is equal to
1/E;pt+41; Gt denotes government spending which, under the baselineusoers a bundle iso-
morphic to private consumption, except that it falls onlydemestically produced goods—reflecting
the observation that the import content in government sipgrid considerably lower than in private
spending (e.g. Corsetti and Miller 2006).

Define Dr; = D,/P,—1 as a measure for real beginning-of-period debt, Apd= T}/ P, as taxes

in real terms. Letting variables without time subscripterefo steady-state values, we specify the
following feedback rules

Gy = (1= p)G + pGi—1 —YgDpri + €4, Tre = Y7 Dpy, (15)

wheree; represents an exogenous iid shock to government spendimgy-parameters, which we

posit to be non-negative throughout, capture a systemedidifack of public debt on government
spending (negative) and taxes (positive). We assume thesrgiarameter is sufficiently large to en-
sure the non-explosiveness of public debt. For instancegif= 0 we posit that taxes are raised
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sufficiently strongly in response to higher outstandingtddlote, however, thap = 0 implies Ri-
cardian equivalence, so the specific time path of taxes, §iren time path of government spending,
is irrelevant for the real allocation in the economy. Thiswaaption is frequently made in analyses
of fiscal transmission; by relaxing the assumption and aligwWor a feedback channel from debt
to government spending, we allow for richer and arguablyermausible dynamics of government
spending (see Corsetti et al. (2011c)).

Finally, turning to monetary policy, we assume flexible exue rates and specify policymaking by
means of a forward-looking interest rate feedback rule:

In(1 + ;) = ¢nllagya, (16)

wherell4; = P4:/P4:—1 measures domestic (producer price) inflation.

Equilibrium  To carry out our analysis, we consider a linear approxinmadicthe model’s equilib-
rium conditions around a deterministic steady state in tvigicsvernment debt and inflation are zero
and trade is balanced. Before turning to simulation resitiissuseful to focus first on the equilibrium
conditions which play a critical role in shaping the intdroaal transmission mechanism. Regarding
notation, for each variable we will use lower-case letterddénote deviations from steady state. Pri-
vate expenditure is governed by the Euler equation, whikirg forward and assuming a stationary
economy, implies

o0

> itk — Ter1sn) 17)

1
Ct = —
/yk::O

=TTt+k

wherer; measures CPI inflation. Equilibrium condition (17) ties therent level of consumption
demand (in terms of deviations from steady state) to theespéth of expected future short-term real
interest rates;r;. By the expectations hypothesis, in turn, the latter isejant to the real rate of
return on a bond of infinite duration (see, for example, Woadl2003, p. 244), or the long-term real
interest rate for short.

As stressed in Corsetti et al. (2011c), movements in long-iaterest rates are at the heart of the
transmission mechanism through which fiscal and monetdigypofluence aggregate demand. An
obvious consideration is that long-term rates reflect mioa@ the contemporaneous stance of these
policies, as they heavily depend on expectations aboutitinesf policy course. They “telescope”, so
to speak, anticipated future policy changes into todayafamal conditions. By way of example, if
households come to expect tight fiscal policy over the medium they anticipate correspondingly
lower future policy rates. All else equal, these translate ian upfront drop in long-term rates,
boosting current consumption. The opposite is true if hbakks anticipate a combination of loose
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fiscal and tight monetary policy to prevail in the future. §hessentially financial, transmission
channel substantiate the classical claim that, while otffiecal retrenchment can be expected to be
contractionary, anticipations of future cuts are actuedpansionary in the short run.

Moreover, it is easy to show that the exchange rate appi@tidepends linearly on the Home-to-
Foreign differential in long-term real interest rate: thimply follows from combining Euler equa-
tions for bonds traded in domestic and foreign currency, solding forward. In equilibrium, the
price for Home consumption rises relative to Foreign consion — the exchange rate strengthens in
real terms — whenever long-term rates at home exceed thosadfsee Corsetti et al. 2011c).

To interpret our results below, it is instructive to rewtitee short-term real interest rate as follows

Ty = Gy — Bymey =1 — ((1 — (1 — n)w)EtﬂA7t+1 + (1 - n)WEtﬂ'B,t—l—l)

= (1-QQ-n)w)(is — EBmags) + (1 —n)w (if — Eymp i) - (18)

The first equivalence follows from the fact that Home inflativas a domestic and an imported-
goods-prices component, which is in turn driven by moveménthe exchange rate. The second
equivalence is a by-product of uncovered interest partgtirgy that Home nominal rates are ap-
proximately identical (up to first order) to Foreign nominates, plus the expected rate of currency
depreciation.

The above expression emphasizes that (under uncoveredsnparity and the law of one price for
intermediate goods traded internationally) short-teral irterest rates are a weighted average of the
difference between policy rates and domestic inflationh& Hlome and the Foreign country. This
relationship highlights a fundamental channel throughciwimonetary and fiscal policy in one coun-
try affect the short-term real interest rate in the othemtgu The relative weight of foreign policy
on domestic rates is determined @dy— n)w, which reflects the average import share in consumption
and thus the openness of the econdty.

In summary, the long-term rate, in turn a function of curremd anticipated future short rates, drives
the response of the private sector demand to temporarylffstoacks. In equilibrium (18) reflects

a financial channel through which the long-term real interate reflects both domestic and foreign,
current and expected future monetary and fiscal policy. ffca$ both domestic and external com-
ponents of the demand - interest and exchange rates interaguilibrium, depending, among other
parameters, on intra-temporal and intertemporal eléisoof substitution.

13By virtue of the forward-looking nature of the consumptiarcision, the fact that both the uncovered interest parity an
the law of one price may fail in the short run is not a fundarakabjection to this transmission channel. What ultimately
matters is whether both laws hold over medium and long horizo
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3.2.2 Simulation results

We now turn to model simulations. In order to solve the modmharically, we assign the following
parameter values. A period in the model corresponds to oageyu Accordingly, we sef = 0.99.
For the Frisch elasticity of labor supply we assume a valumnefthird by settingp = 3; see Domeij
and Flodén (2006) for recent evidence. Given these assomsptwe set) to ensure that agents
spend on average one-third of their time endowment workiing. trade price elasticity is set equal
to 0.5 in the baseline scenario, a value well within the (admittasiide) range considered in the
recent macroeconomic literature; see Corsetti et al. (RB&urther discussion. Regarding the
coefficient of relative risk aversion, we assume a valug2f, in line with the estimates of Amato and
Laubach (2003), but somewhat higher than the estimates tgnib@rg and Woodford (1997). This
implies nevertheless a fairly high value for the intertenapelasticity of substitution (IES) of private
expenditure, as we do not model private investment exgliddominal rigidities play a key role in
the transmission of government spending shocks. We aswatgst = 0.66, implying an average
price duration of three quarters—within the range of valdissussed, for example, by Nakamura
and Steinsson (2008). Regarding wage rigidities wegset 0.75 so that the average wage duration
is four quarters. For monetary policy we assuppe= 1.5.

The steady-state output share of government spendingusnassto be 20 percent. The parameter
pis set to 0.9, capturing the persistence of government spgigviations from trend documented
by many VAR studies on US data. In our baseline scenario weget r = 0.02, implying a
systematic feedback from higher public debt to governmpahding and taxes. These parameter
values not only ensure debt-stabilizing fiscal policy oweret but also assign some role in this to
spending restraint. Specifically, an initial increase inggament spending would be followed after
some time by a fall in spending below trend, in line with theR/Avidence?

Finally, we consider two distinct trade scenarios whichragant to capture bilateral trade relation-
ships between the US and either the EA or the UK, respectilrethe fist one, the Foreign economy
is only slightly smaller than the Home economy: we et 0.57. Alternatively, we set» = 0.85.

In both cases, we set to target the import share of the foreign country, i.e., 18 28 percent, re-
spectively (this implies an import share in Home of 14 and ee@et, respectively). Note that, under
these assumptions, spillovers will tend to be relativetgda An alternative approach would be to
set the import share in Home country so as to account for EAUdmports in the US (about 2

14Using annual observations to estimate spending and tas, @ki and Perotti (2003) report estimates for the coefiici
on debt ranging from -0.04 to 0.03 for government spendind,feom 0 to 0.05 for taxes, in a panel of OECD members
(no breakdown by country provided). For the U.S., Bohn (}9@®orts estimates for the response of sheplusto debt
in a range from 0.02 to 0.05. To see that our parameter choisares the solvency of the government—fiscal policy is
‘passive’ in the sense of Leeper (1991)—consider a linepragimation of the equilibrium conditions around the stead
state: abstracting from autocorrelation of governmenhdpgy and assuming an ‘active monetary policy’, debt sitgbil
holds if1 — ¥¢ — ¥r < 8.
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Figure 9: Effects of government spending shock in Home: Imesecenario (for given country size

w is set to target import share of EA (19 percent) and UK (28gmt)¢ see blue lines with circles and
red line with crosses, respectively). All variables perten Home (US) and are measured in output
units, except for Outptit The real exchange rate is measured in percentage degidtmn steady
state.

and 1 percent, respectively). In this alternative approaphlover effects would be virtually zero
— possibly understating the actual effect, as spillovasmfthe US to the EA or the UK are likely
to be transmitted also through third countries. Howevelgweave will show that, for either set of
assumptions, the model will not be able to match the sizestthss-border output effects estimated
through our VAR analysis above.

Figure 9 shows results for the baseline specifications]alisg the impulse responses of selected
variables to an exogenous increase in government spemdidgme. Time is measured on the hori-
zontal axis in quarters. The responses of quantities aresunedin percent of domestic output — with
the exception of foreign output, which is measured in peroéforeign output. The real exchange
rate is measured in percentage deviations from steady Sthtelines with circles (blue) reflect re-
sults for the US-EA trade specification & 57 and an import share in Foreign of 19 percent). Lines
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with crosses reflect results for the US-UK trade specificefio= 85 and an import share in Foreign
of 28 percent).

Government spending increases initially because of thekstwt then tends to undershoot its long-
run (steady-steady) state level appreciably between 1@@mplarters from the shock — the budget
adjustment rule brings about a “spending reversal”. Inoasp to the shock there is a sizeable, hump-
shaped build-up of Home public debt. Home output increagably, with an impact response above
unity. Home consumption, instead, shows a hump-shapeéaserwith a peak response of about 0.3
percent of output, after 8 quarters.

The real exchange rate depreciates on impact and stays btdady-state level for an extended pe-
riod. Quantitatively, however, this response is contairedgtive to the VAR results. Home exports
improve slightly in response to the innovation, but then engkadually into negative territory. Quan-
titatively, the responses are also quite moderate. Homerigipin turn, increase more sizably on
impact and return gradually to steady state. The Home tratisbe moves into a deficit for the first
ten quarters, then improves after about 4 to 5 years. Tradaedmmovements are nonetheless small.
Finally, the impact Foreign output is positive on impact aisds further, reaching a peak after about
10 quarters.

A few results from these exercises stand out. The resporesésmpng to domestic developments
in the Home country are virtually identical in both (US-EA U6-UK) specifications. There are
however differences in the response of trade variables. éHexports and imports, as well as the
trade balance tend to respond more in the US-EA trade sceff@nieign output, in contrast, increases
more strongly in the US-UK scenario.

Overall, the predictions of the model are broadly in linehatie VAR evidence, discussed above, at
least qualitatively. Nonetheless, international sp#lis/on foreign activity are small relative to the
point estimates from the VAR model, especially as far ar&kpeaponses are concerned. Also, the
pattern of the Home trade balance for the US-EA specificaifothe model is quite distinct from
what we documented for the VAR model.

To shed further light on the mechanisms underlying thesdtsed-igure 10 contrasts the responses
for the US-EA trade baseline specification (blue lines withles) with the responses obtained under
the assumption that government spending falls on both dicreesd foreign goods (black lines with
diamonds) and under the assumption that the import shaheiHdme country is 2 percent — corre-
sponding to the average import share of imports from the BAgiims of US GDP; the import share
in Foreign is 2.6 percent in this case (red line with crosses)

Under these alternative assumptions, perhaps not sungiisirade variables respond quite differ-
ently, at least from a quantitative point of view. Considestfthe case of a low import share in
the Home country. In this case there is virtually no effectdflome fiscal expansion on Home
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Figure 10: Effects of a government spending shock in the Hoooetry: baseline model with US-EA
trade scenario (blue lines with circles); alternative #jmations with government spending falling
on both domestic and foreign goods (black lines with dianspraehd imports in Home account for 2
percent of GDP (red lines with crosses). Notes: see figure 9.
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Figure 11: Effects of a government spending shock in the Hooumtry: baseline specification for
US-EA trade scenario (blue lines with circles); altermatdpecification withr = 1.5 (red lines with
crosses) and = 3 (black lines with diamonds). Notes: see figure 9.

trade variables, measured in terms of Home output. Foreigpubalso appears basically unaffected.
If, instead, the import share is left unchanged relativehto liaseline scenario, but we assume that
government spending falls on goods produced in both the Hordéhe Foreign country, spill-over
effects are stronger. Notably, the impact response of Hompeits, the Home trade balance and For-
eign output is much stronger than in the baseline scenardlecting the direct effect of increased
government spending in Home on goods produced abroad.

As we are particularly interested in the mechanism undagliiternational spillovers, it is appropri-
ate to provide a detailed account on the adjustment proodgse iForeign country, when the Home
government undertakes a fiscal expansion. Under our bassl@nario, Figure 11 shows the response
of Foreign output, consumption and trade balance. Sincbasgline assumes a relatively small value
for the trade price elasticity, we also report responsesmsg) higher values for = {1.5, 3}, dis-
played by the red lines with crosses and the black lines witmdnds, respectively.
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The model’s predictions are sensitive to these alternatssumptions, especially as far as cross-
border effects are concerned. As the real exchange def@gailemand shifts, all else equal, towards
goods produced in Home. This is reflected by rising Home @gp@uch an effect is stronger, the
higher the trade price elasticity. For high values of thissétity, indeed, the increase in Home exports
dominates the increase in Home imports (which is driven byrthreased level of Home activity), and
the Foreign trade balance moves into a deficit. As a restillpwgrs from the Home fiscal expansion
on Foreign output are weaker relative to the baseline saenar

These results qualify the view that spillover effects oprgamainly or merely through the trade bal-
ance. As already discussed in relation to the expressiga(id (18), the level of private expenditure
is tightly linked to long-term real rates - i.e. it is pinnedwh by an asset price. Since these rates
reflect the entire path of current and anticipated futuretsieom real rates, they are in turn driven
by the dynamics of domestic (producer price) inflation in H@me and the Foreign countries (af-
fected by fiscal variables), and by the corresponding amfjeist in policy rates by the central banks.
In our experiments, anticipations of spending reversald [@rivate agents to foresee a low domestic
inflation and, as the Home monetary stance is consistentamitimterest rate feedback rule, a path
of low short-term real rates (see Corsetti et al. 2011c foetaited discussion). This, all else equal,
drives down long-term real interest rates, suggestingsip@nding reversal cause (other things equal)
a short-run expansion in demand (the larger, the soonexftected reversal is phased-in).

From the vantage point of the Foreign country, the dynamfi¢$omne inflation and Home monetary
policy have a direct bearing on the domestic long-term rgarést rate. As we have seen above, the
strength of the effect depends on the openness of the Fareigntry, i.e. the share of Home goods
in the Foreign’s consumption basket. It is through fiiancial channelthat domestic fiscal policies
generate sizeable international spillover effects. Ineyreriment, the Foreign long-term rate falls
gradually over time, in anticipation of the approachingemal at Home. This drives the dynamic
adjustment of Foreign consumption, which rises in a hurmmgpeld manner in response to the Home
fiscal expansion.

Clearly, openness and trade matter, but not (necessarigyniarrow sense. Depending on the trade
price elasticity, the Foreign trade balance may improve arsen in response to a Home fiscal ex-
pansion — affecting the magnitude of the cross-border &ffdgut Foreign output and consumption
still rise, irrespectively of the sign of the trade balanesponse. Yet the degree of trade integration
matters for the strength of the financial channel, as trag@aigss, other things equal, magnifies the
role of Foreign policy rates for domestic real interest sat our baseline scenario, for instance,
the positive impact spillover on output raises Foreign tidlaand thus the Foreign policy rate. Yet
consumption raises relative to steady state, in line wighathticipated spending reversals in Home —
reflected in Foreign long-term real interest rates.
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Figure 12: Effects of government spending shock in Homeelb@s scenario for trade with EA (blue
lines with circles) vs scenario without spending reverszadi (ines with crosses). Notes: see figure 9.

3.2.3 The policy framework

So far we have discussed simulation results against thegbauid of the VAR evidence, which
captures the average effect of government spending inioogadver the entire sample period. We
have shown that the model predictions align well with thedewice along various dimensions and
identified dimensions in which the model fails quantitdiiveln doing so, we have also identified
channels through which domestic fiscal policy measuresleety lto spill over onto other countries.
Specifically, the hump-shaped increase of Foreign outprgsponse to a Home fiscal expansion is
driven by the dynamics of long-term real interest rates.

In our baseline model, however, the specific dynamics of dimg-term real rate — especially its
decline in response to a fiscal innovation — is the result ofleling a fiscal and monetary policy
mix which gives rise to spending reversals and a moderaponse to inflation by the Central Bank,
according to a standard Taylor rule (see Corsetti et al. @01 the following, we discuss further
the role of the policy framework.

To start with, Figure 12 displays the dynamic adjustmentltome fiscal expansion in our baseline,
and under the assumption that government spending follovesagenous AR(1) process, as is com-
monly posited in the literature/; = 0). Relative to our baseline, we thus abstract from a budget
policy rule which relating public debt accumulation to btdl and spending adjustment over time.
The difference in the results across the two specificatismgiite stark. In the absence of a spend-
ing reversal, the Home real exchange rate appreciates anddme long-term real rates rise (not
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shown), causing Home consumption to decline (not shown)s [Eads to a fall in Home imports,
and (although Home exports also fall because of real apgiren), an improvement in the Home
trade balance (not shown). The role of the financial transigrischannel is apparent in view of the
fact that the decline Foreign output and inflation and, heimcthe Foreign policy rate (not shown)
is accompanied by a decline in private consumption. Thi®issistent with a rise in Foreign long-
term rate rates reflecting the tight current and future fisoahetary stance at Home in the absence
of a spending reversal. Overall, we note that absent a spgnelersal, the model predictions are at
odds with the VAR evidence along various dimensions. Mogtdrtantly, the output spillovers are
negative in this case.

It is important to emphasize that spending reversals exaitraulating effect on global private expen-
diture only to the extent that their effects on inflation agetly accommodated by the central bank.
What matters for fiscal transmission is that anticipatedrgals induce expectations of lower real rate
in the future (in turn reflecting partial accommodation ddittdeflationary effects over time, by virtue
of the assumed Taylor rule). This implies that Home longategal rates fail to increase in response
to the Home fiscal expansion.

Hence, an important aspect of the transmission mechaniamather monetary policy is constrained
by the zero lower bond (ZLB) - a case which has gained renewtedt®sn in the context of the
global financial crisis 2007—09. Christiano et al. (2011J &voodford (2011), among others, have
shown that the government spending multiplier is likely & donsiderably larger in an economic
environment where monetary policy is unable to maintaimierest target due to a binding constraint
on policy rates which prevents it from lowering rates. Unithe@se conditions, there monetary policy
will accommodate a fiscal expansion. Similarly, using a teontry model Bodenstein et al. (2010)
show that Home demand shocks (including to government spgnhténd to have larger effects on
Foreign domestic output, if the Foreign central bank is tramsed in adjusting domestic policy rates
by the ZLB.

Against this background, we also assess the extent to whigiding constraint on policy rates alters
our results on the international spillovers of fiscal poktycks. To do so, we posit that policy rates
are fixed, either in the Home country, or in both countriegi(anly later determined by the interest
rate feedback rule). Figure 13 shows the results for twaradtese specifications relative to our
baseline case (blue lines with circles). In a first specificatwve assume that Home policy rates are
fixed for 8 quarters (red lines with crosses). In a secondipaiion, rates are fixed for 8 quarters in
both countries (black lines with diamonds).

For the first specification, relative to our baseline, we olesenly a moderate increase in the effects
of a fiscal expansion on domestic output, and only a smaleasxe in international output spillovers.
The effects of the constraint on the Home output responsdiraited here, because the reversal
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Figure 13: Effects of a government spending shock in the Hooomtry: the baseline US-EA trade
specification (blue lines with circles) is compared withafieations in which the policy rate is fixed
for 8 quarters in the Home country (red line with crosses)nobath countries (black lines with
diamonds). Notes: see figure 9.
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already induces a sizeable output effect on impact, as imgulaabove. Importantly, with a reversal,
Home policy rates fall relative to steady state already teetloe constraint on the policy rate ceases to
bind. We should stress that, if we did not posit spendingrsals)c = 0, the Home output response
would more than double.

In our specification with spending reversals, nonethelgsss-border effects are sizeable when the
constraint on policy rates affects both economies (seeBasienstein et al. 2010). The cross-border
effects are stronger here, because inflation dynamics woydly the Foreign policy rates to be rise
in nominal and real terms the first 8 quarters. With the cairstin place, instead, foreign real rates
decline, stimulating Foreign private expenditure and ledrareign output. International effects on
Foreign output resulting from a Home fiscal expansion are ttansiderably larger with a binding
constraint on Foreign rates.

Hence, our analysis shows that standard theoretical mog@hasize cross-border effects of national
fiscal policy through a financial channel, with long-termesatriving the level of private demand.
This channel encompasses the trade and interest rate ¢hantie traditional literature drawing on
the Mundell-Fleming model, but these channels cannot béetdeas independent of each other. Also,
the analysis shows that what ultimately matters for thestrdiasion of fiscal policy is the entire path
of current and future mix of monetary and fiscal policy.

4 Lessons for cooperation

In the previous sections, we have provided time-serieseenid suggesting large spillovers of fiscal
policy measures on foreign economic activity, to an exteat standard business cycle models have
a hard time to match. Yet, both the econometric evidence andhodel analysis cast doubt on the
importance of the “trade channel” by which fiscal stimulu®ire country is meant to raise activity
abroad via external demand. Instead, the transmissioraapp® operate via a “financial channel”,
that is, through the impact of fiscal policy on the long-temalrinterest rate and, eventually, on
inter-temporal (consumption/saving) decisions. A keypety of this channel is that anticipation of
future policy measures, both monetary and real, are as qaeaéal for the level of current private
expenditures as current measures.

In this section, we further explore the working of a finandaénnel of transmission, and the case
for cooperation, in an environment in which large fiscal itabaes raise issues in the ability of
government to sustain their budget policies.

To start with, we should re-iterate that evidence for nogligéle cross-border spillovers is an es-
sential pre-requisite for international policy cooperati Widespread beliefs that fiscal spillovers
are large arguably motivated repeated calls for coordihfiseal expansions in the initial phase of
the crisis, with the objective to ensure a sufficiently highel of global demand vis-a-vis a failing
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economy. Our empirical evidence lends support to thesefseli

It is worth emphasizing that, when calibrated to match theetseries evidence for the US, our the-
oretical model also backs the notion that the impact of cursimulus measures is magnified by
expectations of systematic consolidation measures inuthed. In our sample (ending in 2007),
indeed, we detect a specific pattern of stimulus associaitbdanticipated spending reversals: gov-
ernment spending falls below trend a few quarters after @&ip®shock. An open issue is whether
and to what extent the same pattern fits the most recent expans response to the global financial
crisis. One may observe that, in the first phase of the cesigrgency fiscal measures were rarely
accompanied by a clear indication of the future budget ctie required to ensure a stable fiscal
outlook. Yet, itis hard to believe that private agents fatie anticipate the need for budget corrections
via mix of spending cuts and tax increases at some point ifutiiee, see Corsetti et al. (2010b) for
further discussion.

Calls for cooperative stimulus have become less frequentn@ore selective and asymmetric as the
crisis evolved into a new stage, when, under the weight oatitoeeimulated public liabilities, market
and political pressures to correct the fiscal trajectorgrisified. Especially in Europe, starting in
2010, rising and volatile sovereign risk strengthened #sedor immediate consolidation at a time
when most economies were not on a sound recovery path, amgitshenarkets remained fragile.
Late calls for cooperative stimulus measures have typgitaiyeted surplus countries, pointing to the
need for them to delay or reverse their consolidation plans, use spare fiscal capacity to coun-
teract the negative impact on global demand of early codattin measures by deficit countries.
Not surprisingly, these calls have been met with strong tséiem, backed by the following counter-
argument: with sharply rising sovereign risk spreads irgg\countries, no government can consider
its public finances beyond doubt; market turmoil justifieseaoeptionally high degree of fiscal con-
servatism.

One may thus ask whether the end of the stimulus phase gébatnarks the end of fiscal cooperation
(atleast in the policy discourse). In our view, a positivewaar would be premature. But a discussion
of fiscal coordination in the new phase of policy responshécctisis is meaningful only to the extent
that it incorporates sovereign risk, and especially itslicagions for the international transmission
mechanism via the financial channel. This is a promising afeagoing research, which (at the time
of the writing) is still not fully developed. In what followsve will provide some insights relying
extensively on related work of ours carried out with Andréidt and Keith Kuester.

4.1 Sovereign risk and macroeconomic instability

A key step towards understanding macroeconomic dynamiesvibcal authorities lack credibility
and markets price sovereign default risk consists of reizogmthat rising interest rate spreads on
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government borrowing spill over to the rest of the econoingt ts, the borrowing conditions in the
private sector deteriorate. There is substantive evidémaiesovereign and private sector spreads
move together, especially in countries that face fiscairstidot only such a pattern can be observed
for financial institutions (which are directly or indiregttxposed to sovereign default via the com-
position of their portfolios) and for small (nonfinancial)nfis that rely on local bank financing. It
can also be documented for large international corporatath direct access to the bond markets,
which in principle should be able to insulate their financoanditions from the country-specific
problems. In Corsetti et al. (2011a) we show that these siyeirisk spillovers constitute a distinct
channel, that we dub the “sovereign-risk channel”, throwdiich fiscal policy may have profound
consequences for macroeconomic stability.

To appreciate how the sovereign risk channel works, congiégossibility that private credit spreads
rise with sovereign risk, because strained public financgsyi a greater threat from taxation. In
Corsetti et al. (2011a), we formalize this idea by using aavdrof the model suggested by Curdia
and Woodford (2009) which allows us to consider the soverdgk channel within a variant of the
canonical New Keynesian model. Specifically, for given ntanepolicy, aggregate demand falls
with an increase in sovereign risk as private borrowingsosirease.

As such, therefore, a sovereign risk channel tends to elateethe severity of recessions, especially
when these are large. To the extent that a slowdown in ecanaativity translates into a marked
deterioration of the budget deficits, rising borrowing sdsir the public and the private sector will
magnify the negative consequences of any given fundamsimbak for aggregate demand and eco-
nomic activity. On the upside, one could of course point bat inder these circumstances budget
corrections are likely to be less contractionary. In otherdg, the multiplier effects of spending cuts
are smaller, if these are associated with a reduction ofdbersign risk spread and thus in the private
borrowing costs.

However, according to our analysis, the overall responistal policy measures is very sensitive to
the strength of the spillover effect from public to privafgesads and private expectations about the
prospective length of the recession. It turns out that, wilicy rates at the zero lower bound, small
revisions in the anticipated duration of a recession, orlsthanges in the transmission of financial
turmoil from the bond markets, to banks and ultimately torbwers, may fundamentally alter the
government spending multiplier, possibly even turningigs.

Moreover, sovereign risk can become a severe source of e@mmomic instability. Suppose that
private expectations about the economy turn gloomier fares(non-fundamental) reason; firms and
households expect demand to fall. Holding interest ratesdfisuch expectations, in turn, imply
an upward revision of the projected government deficit, askeeeconomic activity leads to lower
tax revenue and primary surpluses. Investors thus imnedgiask for a higher risk premium on
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public debt. Via the sovereign-risk channel, however, that of private borrowing rises as well. The
logic comes full circle as higher credit costs slow downatsti validating the initial adverse shift in
expectations.

In tranquil times, this scenario of a self-fulfilling crigien arguably be averted by the central bank.
The central bank can in fact stem the link between public aivd{e credit conditions through interest
rate cuts or other measures, preventing pessimistic eagi@ts from coming true. In crisis times,
however, monetary policy may become increasingly constahi If the central bank does not have
sufficient room to manoeuvre, it cannot prevent expectatitniven downturns.

Regarding fiscal stabilization policies, we find that manthef standard prescriptions of fiscal policy
no longer apply in the presence of severe sovereign riskinstance, with policy rates at the zero
lower bound and a deteriorated fiscal outlook, announcinmas-cyclical fiscal policy may coun-
terproductive, because anticipation of expansionaryIfisoicy raises the risk of macroeconomic
instability. Ex ante, desirable effects of stimulus measuare to be weighted against the possibility
of macroeconomic instability — unless, of course, the govemt is able to match the stimulus by
committing immediately and credibly to medium-term coigation measures, stemming sovereign
risk at its roots. On the other hand, announcing procyckpanding cuts motivated by keeping
sovereign risk under control may not be sufficient to prewestiability. The problem is especially
acute when the recession is expected to be long-lasting.

The analysis of the sovereign risk channel summarized alhasso far being carried out in a closed
economy context only. It is nonetheless useful to deriveestamtative lessons as regards its implica-
tions for international policy coordination.

4.2 Sovereign risk and cooperation

In the context of the ongoing global recession, volatileeseign risk premia associated with imper-
fect credibility of fiscal policies have two relevant im@itons for international policy coordination.
First, countries currently paying very low rates on theinti® are wary that further stimulus may have
uncertain effects on the economy, as it may turn marketreemntis around very quickly. The threat
of rising spreads and hence macro economic instabilityfigsto some extent extremely conserva-
tive fiscal attitudes. But this in turn induces contractigniaias in the global economy. Second, all
economies are increasingly likely to be exposed to sizaddgative impulses, as market turmoil may
at times force governments to resort to emergency consiolidaeasures or, more importantly, result
in negative growth-debt spirals. Through internationall@gers, the risks of a global meltdown in
this context are extremely high.

In this context, the key priority of international policy@alination cannot be but that of establishing
the conditions for deficit countries to restore a minimum r&dibility in their effort to consolidate
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their budget and stabilize debt. Because of the consideatibove, the scope for coordinated fiscal
expansions by surplus countries is quite limited. Deficitrddes can at best rely on moderate stimu-
lus measures abroad, while they implement cuts and delifisagibn policies. Less limited, however,
is the scope for coordinated measures preventing selfifidfcrises. As is well understood, for such
measures to be effective, liquidity must be provided by sigifit amounts. At the same time, some
form of conditionality must be in place so as to make suredbkféitit countries implement swiftly the
necessary policy adjustment.

What may make cooperative agreements on this matter plarticdifficult to reach is that, one the
one hand, surplus countries may be extremely reluctantgag® on the ground that any help would
do nothing but reduce the incentives for deficit countriesaimect their imbalances, and that financial
assistance against the risk of self-fulfilling run would detb translate into a net transfer of resources
to debtor countries. On the other hand, deficit countriesharsige that risk premia are strongly
correlated across borders, blurring the link between gakimestic measures to stabilize debt and
reform the economy, and the market assessment of defakik—+isvith the result of discouraging
strong domestic initiatives.

Neither position has solid theoretical and empirical upderings. It stands to reason that, in a deep
crisis, sheltering countries from self-fulfilling runs, ihat the same time setting clear conditionality
to prevent waste of international resources, would enhaatiger than relax, the economic and po-
litical gains from budget and economic reforms in the defoitntries. By the same token, liquidity
assistance is likely to work only if matched by thorough beidgprrections and sensible domestic
policies. Both groups can only gain from reducing the thteatworld recovery from widespread
market instability and expectations-driven downturn i@ tleficit countries.

Yet extreme political positions often end up playing a digartionate role in shaping political strate-
gies, at the cost of unnecessary, rising global risks. Onghope that, as the gains from a cooperative
approach eventually become self-apparent, both groupsesidbgnize the need for it.

5 Conclusion

The case for fiscal coordination rests on evidence of sigmificross border macroeconomic effects
of fiscal measures. In this paper we have provided novel aeglen this matter, which is quite in
line with widespread priors among policymakers. Focusinghe US as a base country, our autore-
gression model suggests that unexpected fiscal expansiwasHarge impact on economic activity
in the UK and the euro area. These results are quite robutetoative identification approaches.
Yet, against the equally widespread view that the transariggperates via a trade (external demand)
channel, we find evidence that the transmission operatea fii@ancial channel, determining the
expenditure/saving allocation. We have shown that a stanarnational business cycle can provide
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insightful theoretical foundations to this channel.

This new perspective on fiscal spillovers has potentiallyseguential lessons for policy coordination.
A key role played by the financial channel means that the imphshort-run fiscal measures on
current expenditure crucially depends on expectationscéfiand monetary adjustment over medium
and long horizons, reflected by long-term bond prices. lofe$ that the assessment and design
of cooperative policies cannot be focused on short-termsorea only, but need to recognise the
importance of providing forward guidance to markets. Hermo®rdination on systematic (policy
or budget) rules may be at least be as important as coordinatispecific measures in response to
shocks.

In light of these results, in the last part of the paper we haketched an analysis of international
spillovers and challenges to coordination in a context inctlimperfect credibility translates into
high sovereign risk premia, putting pressure on governsifEmtimplementing strong budget con-
solidation measures. With markets pricing sovereign defapillovers effects on private borrowing
costs profoundly alter the transmission mechanism. Not thrdy undermine many of the basic pre-
scriptions of stabilization policy derived in the standanddel. Most importantly, they expose the
economy to the risk of downturns driven by self-fulfillingpectations.

In this context, the case for international policy cooperabecome stronger, as a necessary step to
define the conditions for crisis countries to re-gain minimeredibility in the conduct of their fiscal
and economic policy. This task requires a combination afitlify assistance and conditionality for
the deficit countries, and moderate demand support by tipdusuzountries.
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