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In this paper, we estimate the cross-country spillover effects of government purchases on output
for a large number of OECD countries. Following the method in Auerbach and Gorodnichenko
(20124, b), we allow these multipliers to vary smoothly according to the state of the economy
and use real-time forecast data to purge policy innovations of their predictable components. Our
findings suggest that cross-country spillovers have an important impact, and also confirm those
of our earlier papers that fiscal shocks have a larger impact when the affected country is in
recession.
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One of the challenges facing a country attempting to maintain economic stability is the economic
shocks emanating from abroad, which through trade and other linkages may have important
effects on domestic conditions. While such shocks may have many sources, one of particular
interest is fiscal policy. Indeed, economic observers long appreciated the importance of fiscal
spillovers but it is the current economic environment of ever increasing globalization and of
conflicting calls for fiscal austerity and fiscal stimuli that demands clear and robust evidence to
navigate policymakers through the Great Recession and its aftermath. Specifically, there are at
least three key questions: (1) What is the effect of fiscal austerity/stimulus in one country on
economic conditions in another country? (2) Can countries short of fiscal ammunition (e.g.,
Greece during the Great Recession) be supported by positive fiscal stimulus in other countries?
(3) Does the strength of fiscal spillovers vary over the business cycle? If so, what should be the
scope of coordinated fiscal policies in recession? In this paper, we shed new light on these
questions, with results that have immediate policy implications.

We extend the existing literature in a number of ways. First, we consider fiscal spillovers
among OECD countries, a larger and more heterogeneous group than the G-7 or the Eurozone.
Second, although we allow shocks to depend on trade linkages, we directly estimate the effects
of shocks in one country on another country’s output. This makes interpretation of estimated
coefficients in our econometric specification particularly straightforward and transparent. Third,
we allow multipliers to vary across states of the business cycle since our previous analysis of
domestic shocks in the United States and the OECD (Auerbach and Gorodnichenko, 2012a, b,
respectively) found such variation important. Fourth, we enhance identification of fiscal shocks
by removing predictable innovations in government spending by controlling for information

contained not only in the lags of macroeconomic variables but also in professional forecasts.



We document that fiscal spillovers are significant in both statistical and economic terms.
The effect, however, varies tremendously over the business cycle with the spillovers being
particularly high in recessions and quite modest in expansions, with the output multiplier in
recessions being even larger than those found in our previous work for domestic shocks, based
on what would expect given the strength of trade linkages. We also find that fiscal spillovers are

increased further when both recipient and source countries are in recession.

I.  Modeling Fiscal Spillovers

To model the effects of fiscal spillovers, we extend the approach taken in Auerbach and
Gorodnichenko (2012b) and use data for a panel of OECD countries to estimate fiscal spillover
multipliers using direct projections. Specifically, for our baseline model we run a series of

regressions for different horizons, h =0, 1, ..., H of the form:
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where t and i index time and countries, Y is real GDP, and G is real government purchases (both
Y and G are measured in terms of local currency in fixed prices of the base year), ¢ and u are
horizon-specific country and time fixed effects, and GShock is the government spending
spillover shock emanating from other countries, which we will specify further. The impulse
response for H periods is constructed from a sequence of estimated {a; }}_,, which directly
correspond to multipliers. Note that variables in equation (1) are in differences, scaled by lagged
GDP, which follows the approach in Hall (2009) and Barro and Redlick (2011).

To construct the fiscal spillover shock GShock, we regress real-time one-period-ahead

percent forecast errors for government spending from the OECD’s “Outlook and Projections

Database” in each country on that country’s lagged macroeconomic variables (output, government



spending, exchange rate, inflation, investment, and imports) as well as a set of country and period
fixed effects. Since the residual from this regression captures innovations in government spending
orthogonal to professional forecasts and lags of macroeconomic variables, we take this residual as
a measure of unanticipated government spending shocks. Denote this policy shock in source
country q with eq, which is measured in percent. Then we aggregate eq across countries using
bilateral trade as a measure of inter-country linkages. In particular, our base specification for the

fiscal shock affecting country i in year tis GShock; , = Zq#i(Miq/Go ):{eq'txcq'“wqﬂ ) where
i,B

M;q ¢ is country q’s imports from country i in year t, E;j is country j’s US dollar exchange rate in
year t, and B is a base year. The term in curly brackets, e, ; X G4 -1 X Eg4 g, €quals the dollar
value of country g’s fiscal shock, calculated using a base-year exchange rate. The first term in the
numerator, M;, 5 /G, 5, Scales this shock by the ratio of imports from country i to government
purchases, and division by the base-year dollar exchange rate of country i converts the shock into
units of the recipient-country’s currency. One may interpret M;, /G,  as a weight which corrects
for heterogeneity of countries in the strength of the trade linkage between source country q and
recipient country i and in the size of government in source country g. This ratio also captures the
idea that a certain factor of government purchases translates (directly or indirectly) into imports
from other countries, which stimulate demand in those countries.

It is possible that a dollar increase in government spending in country q is going to be
converted into less than M;, 5 /G, 5 dollars of imports from country i. Indeed, discretionary
government spending shocks are often designed to support the domestic economy. For example,
the 2008-20009 fiscal stimulus in the United States had many restrictions, such as that firms

receiving federal aid had to hire U.S. citizens or purchase inputs from U.S. suppliers. While

! Results are similar when weights are allowed to vary over time. See Auerbach and Gorodnichenko (2012c).



examples that go in the other direction are less obvious (military spending abroad would be one
instance), indirect effects matter, too; the propensity to import out of induced changes in private

spending in country g must also be taken into account. Our specification for GShock effectively

assumes that spillover shocks occur through imports, and that g LB js imported from country i
q,

for each dollar increase in government spending in country g, with 8 being constant across
countries. Obviously, & = 1 is an important special case. However, even when 8 # 1, the
estimated a, in specification (1) will absorb 8 and our interpretation of the estimated «;, is not
affected. The higher the value of &, the higher we would expect the estimate of «;, to be.
Following our earlier approach with smooth transitions between the “recession” and

“expansion” states, we modify specification (1) as follows:
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where F (Zi,t) can be interpreted as a measure of probability of being in a recession in country i

at time t based on a measure of the state of the business cycle, z; .. The impulse response for the

T . . . H . . .. H
multiplier in recession is given by {“R’h}h=o’ while for expansion it is {“E’h}h=o' We construct

F(zy,) = _=xP(¥2it) _ ang. as before, normalize Z;  to have zero mean and unit variance and
’ [1+exp(-vzit)] ’

fix y = 1.5 so that an economy spends about 20 percent of the time in recession. We calculate

z; ¢ after removing very low frequency movements in the data using the Hodrick-Prescott filter



(smoothing parameter 1 = 10,000), so one can think of z as (normalized) deviations from trend.?
For our base case, as before, we measure z; . using the growth rate of real GDP, but we also
consider the logarithm of real GDP and the unemployment rate. When we use the latter two
variables, one can use the slump/boom dichotomy rather than the recession/expansion
dichotomy. For each variation, we lag z; . by one period to minimize contemporaneous
correlations between fiscal shocks and macroeconomic variables.
I1. Data
The macroeconomic series we use in our analyses come from the OECD’s Statistics and
Projections database. Aside from the benefits these data provide in terms of standardized variable
definitions and measurement, we also have available semiannual forecasts prepared by the OECD
for key macroeconomic variables such as GDP and government spending in June and December of
each year.®> The OECD’s forecasts are consistently available since 1984 for “old” members of the
OECD (e.g., the United States) and since the mid-1990s for newer members (e.g., Poland). Since
the OECD projections are available only semiannually, we estimate our equations at this
frequency. We exclude from our analysis a few small economies—Greece, Estonia, Luxembourg,
and Turkey—for which there are large and volatile changes in reported government spending, in at
least some cases due to data revisions. In the end, we have 30 countries in our sample.

For all model specifications presented below, we estimate impulse responses for six
semiannual periods, starting in the first half of 1985 (because our projections of government

spending are available beginning in 1984). That is, we set the maximum horizon H =5 and

2 Using a two-sided filter may be problematic as it uses information that is not available in agents’ real-time
information set. However, the large value of the smoothing parameter makes these concerns quantitatively
negligible because the filter removes very low frequency variation while we focus on business cycle frequencies.

® Consistent with the OECD definitions and the previous literature on fiscal multipliers, our government spending
series is the sum of real public consumption expenditure and real government gross capital formation. That is, it
excludes imputed rent on the government capital stock, unlike under the current U.S. NIPA convention. For further
information on these forecasts and their quality, see Auerbach and Gorodnichenko (2012b).



estimate equations for 0 to 5 periods ahead. Also, we set m, the number of lags of changes in
real GDP and government purchases included as control variables, equal to four. All estimates
are reported along with Driscoll and Kraay (1998) standard errors that allow arbitrary
correlations of the errors across countries and time.

The average (across countries) standard deviation of scaled fiscal spillover shocks

GShockie 100 is about 0.09 but there is considerable variation across countries from 0.2 for

Yit—1
Canada to 0.025 for the USA. The magnitude of these shocks is fairly small for big economies
and, given plausible multipliers, they are thus unlikely to explain a large fraction of variation in
output and other macroeconomic variables. The correlation of shock series across countries
varies between -0.4 to 0.99 with the mean correlation of approximately 0.4. In general, countries
that have very different trading partners tend to have low or negative correlation, while countries
sharing the same key trading partners have highly correlated series. The average M;, /G 5
across countries and trading pairs is 1.6 but again there is dramatic variation across countries
from 3.6 in Slovakia to 0.6 in Japan and 0.66 in the United States.
I1l.  Results
A. Basic Results

Table 1 presents results for a variety of specifications based on the approach outlined above.
Each entry in the table provides the average (%Zﬁ:o ay,) real GDP multiplier of fiscal spillovers

over the six-period (i.e., three-year) horizon window, with standard errors in parentheses.
[INSERT TABLE 1 ABOUT HERE]

To help in the interpretation of these coefficients, recall that the fiscal shocks are

measured in units of real government spending, scaled by the ratio of bilateral imports to

government spending in the source country. Thus, if the percent shock to government spending,



eq, were uniform across all source countries g, this shock would be scaled by the sum of imports

from country i by all source countries before being included in the regression as the variable
GShock. In contrast, when using a framework similar to specification (1), the literature
estimating domestic government spending multipliers for country i scales percent shock e; by the
level of government spending G; .—,. Thus, if the impact of spillover shocks is in proportion to
the ratio of imports from country i to government spending—if 8 = 1 in our previous
terminology—we should expect the estimated multipliers to be of the same magnitude as those
estimated for domestic shocks. Otherwise, as discussed above, the estimated spillover
multipliers will be larger (if 8 > 1) or smaller (if 8 < 1).

The first column of Table 1 provides estimates for the linear model, given in (1). We
present results for three samples: i) our full sample (the base case), ii) our full sample but with
fiscal spillover shocks constructed using only eight relatively large economies for which we have
complete data since 1984: the US, UK, France, Italy, Japan, Germany, Canada, and Australia —
the G-7 plus Australia — and our full sample of countries, but truncated at the end of 2007, to
eliminate the possibly unique effects occurring during the Great Recession. The multipliers for
all variants are similar, given their standard errors, and are statistically significant when the
sample is constrained to exclude post-2007 observations.

The remaining columns of Table 1 show estimates of state-dependent multipliers, based
on economic conditions in the recipient country, i, from expression (2), using our three different
measures to represent the state of the business cycle, based on output growth, log output level,
and the unemployment rate. Results are again relatively similar across specifications within any
column, but are strikingly different across business cycle regimes, with multipliers being much

larger in recession, and much smaller in expansion, than for the linear model. Indeed, the



multipliers in expansion are generally negative, although not significantly so, while those in
recession are significant and considerably larger than those estimated using the linear model.
We obtain values in recession larger than those found in our earlier work for the United States
(Auerbach and Gorodnichenko 2012a), which suggests that fiscal spillovers have a greater
impact than would be implied simply by the ratio of imports to government spending.”

B. Cyclical properties by source country

Throughout our discussion thus far, we have allowed impulse responses to differ according to the
state of the recipient country’s business cycle. But it is also possible that the relationship
between the external shock and the source country’s fiscal shock might depend on that country’s
economic conditions. For example, if a source country is in recession, a positive fiscal shock
there might have a bigger local impact on output and on import demand, and therefore provide a
bigger stimulus to recipient country production. Hence, multipliers should be bigger if there is a
recession in the source country as well as if there is one in the recipient country. Whether this
prediction is borne out by the data has immediate policy implications in the current economic
environment where economic activity is depressed in many countries. Specifically, if a fiscal
stimulus in one depressed economy has a more positive effect on another depressed economy,
then amplified fiscal spillovers would increase the argument in favor of coordinated fiscal
stimulus so that externalities from fiscal shocks are internalized.

We calculate fiscal shocks from sources countries in recession and in expansion as

M.
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where, as in equation (2), F(th) is a measure of probability of country g being in recession and,

* Auerbach and Gorodnichenko (2012c) present multipliers for a variety of other important macroeconomic
aggregates. In short, all components of output (including private consumption) rise more in recession, as does
employment.



by construction, GShockR + GShockb; = GShock;., which is our original measure of fiscal

shocks. The linear model is then
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and the state-dependent version (2) is modified similarly.
[INSERT TABLE 2 ABOUT HERE]

Table 2 presents estimates based on expression (3), with a second dimension of distinction
between recession and expansion based on the state of the business cycle (also measured using the
output growth rate) in source countries. Each pair of columns corresponds to one state of the
business cycle in the source country (linear; expansion; and recession). For each pair, our
previous results hold: multipliers are larger when the recipient country is in recession than when
the recipient country is in expansion. Looking across these sets of columns, we see that when the
recipient country is in recession, (columns 4 and 6 in the table), multipliers are generally larger
when the source country is also in recession, a result consistent with the reasoning laid out above.
IV.  Conclusions
In an increasingly globalized world, policies adopted in one country are likely to affect economic
outcomes in other countries. To what extent, if at all, fiscal policies spill over into other
countries is a key question in the current environment with depressed economies and high or
rising levels of public debt in many developed countries. We document that fiscal stimulus in
one country is likely to have economically and statistically significant effects on output in other
countries. Furthermore, the strength of the spillover varies with the state of the economy in the

recipient and source countries, with the output multipliers being large in recessions. These



results suggest that fiscal activism may indeed be effective in stimulating demand in economic

downturns and that coordination of fiscal policies may be more valuable than previously thought.
The present paper estimates fiscal spillovers based on the historical experience of OECD

economies since the mid-1980s and thus it may be difficult to generalize these estimates to
different episodes or countries. However, one may reasonably argue that future theoretical and
empirical models should allow for non-linear and potentially strong positive responses of
economies to domestic and foreign fiscal shocks. This approach is likely to provide a solid,
empirically plausible foundation for designing fiscal policies.
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Table 1. Average output multipliers over 3 years

State-dependent multipliers where state measured as deviation from trend

Shock series Linear Output growth rate Output Unemployment rate
Expansion  Recession Expansion  Recession Expansion  Recession
€] (2) 3) 4 (5) (6) )
Base 1.58 -1.12 4.61* 0.34 3.27** -1.49 4,02%**
(1.00) (1.59) (2.52) (1.44) (1.61) (1.52) (1.04)
Only old/large OECD economies in 1.94* -2.59 6.69*** 0.75 3.14* -0.75 3.84***
construction of spillover shocks (1.16) (2.13) (2.70) (1.63) (1.81) (1.46) (1.23)
Constrain the sample to pre-2008 2.05** -0.95 5.35** 1.20 3.23* -0.93 3.89***
(1.00) (1.63) (2.71) (1.67) (1.69) (2.04) (1.04)

Notes: the table reports average output multipliers from fiscal spillovers. The estimated specifications are given by equation (1) in
column (1) and equation (2) in columns (2) through (7). Driscoll and Kraay (1998) standard errors are in parentheses.

*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.
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Table 2. Average output multipliers over 3 years by business cycle regime in source and recipient countries

State-dependent multipliers where state measured as deviation

Linear model from trend (output growth rate)
. . Expansion in source country Recession in source country
Expansion  Recession — — — s
. . Expansion in  Recession in Expansion in  Recession in
I source ——n source recipient recipient recipient recipient
country country P P P P
country country country country
@) 2 ®) 4) (©) (6)
Base -0.62 2.56 0.53 0.24 -2.09 5.45
(2.29) (2.29) (4.48) (4.82) (6.88) (3.70)
Only old/large OECD economies in 1.02 3.02 -0.63 6.76 -5.11 5.34
construction of spillover shocks (2.79) (2.41) (4.34) (4.86) (5.75) (4.32)
Constrain the sample to pre-2008 -2.14 4.24%* -2.51 -0.99 3.64 8.18**
(2.02) (2.11) (3.80) (4.26) (5.44) (3.91)

Notes: the table reports average output multipliers from fiscal spillovers. The estimated specifications are given by equation (3) in
columns (1) and (2) and the corresponding modification of equation (2) in columns (3) through (6). Driscoll and Kraay (1998)

standard errors are in parentheses.

*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.
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