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Introduction
A key issue coming out of recent economic events is the size of fiscal multipliers when the economy is in recession.  In a recent paper (Auerbach and Gorodnichenko, 2011), we extended the standard Structural Vector Autoregression (SVAR) methodology in three ways to shed light on this issue.  First, using regime-switching models, we estimated effects of fiscal policies that can vary over the business cycle, finding large differences in the size of spending multipliers in recessions and expansions with fiscal policy being considerably more effective in recessions than in expansions.  Second, we estimated multipliers for more disaggregate spending variables which behave differently in relation to aggregate fiscal policy shocks, with military spending having the largest multiplier.  Third, we showed that controlling for real-time predictions of fiscal variables tends to increase the size of the multipliers in recessions.
In this paper, we extend our previous analysis in two important ways.  First, we estimate multipliers for a large number of OECD countries, rather than just for the United States, again allowing for state dependence and controlling for information provided by predictions.  Second, we adapt our previous methodology to use direct projections rather than the SVAR approach to estimate multipliers, to economize on degrees of freedom and to relax the assumptions on impulse response functions imposed by the SVAR method.  Our findings confirm those of our earlier paper.  In particular, multipliers of government purchases are larger in recession, and controlling for real-time predictions of government purchases tends to increase the estimated multipliers of government spending in recession.
Methodology
Before developing our current approach, we review the one taken in our earlier paper.  We developed what we referred to there as a smooth transition vector autoregression (STVAR), based on the smooth transition autoregressive (STAR) models developed in Granger and Teravistra (1993); one important difference in our approach is that we allow not only differential dynamic responses but also differential contemporaneous responses to structural shocks.  Our basic specification, without controlling for real-time predictions, was:
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where  is a vector of the logarithms of real government purchases, taxes net of transfers, and GDP, observed at a quarterly frequency; z is an indicator of the state of the economy, normalized to have zero mean and unit variance; and the matrices  and  representing the VAR coefficients and variance-covariance matrix of disturbances in two regimes, recession (i = R) and expansion (i = E).  The weights assigned to each regime for a given observation weighting function F(∙) vary between 0 and 1 according to the contemporaneous state of the economy, z, which we took to be a moving average of real GDP growth.
In our earlier paper, we considered a variety of approaches to extend this basic model to take account of real-time information regarding expectations of fiscal variables and GDP, available from a variety of sources.  One of these approaches, which we will use in this paper, was to include a direct measure of the unanticipated component of government purchases, equal to the difference between actual purchases  and the forecast of this variable one period earlier, .  That is, we estimated the SVAR for  where  is the forecast error computed as the difference between forecast series and actual, first-release series of the government spending growth rate. [footnoteRef:1]  Stacking first in the SVAR, we could then estimate directly from the SVAR coefficients the multipliers for unanticipated government purchases. [1:  We compare forecasts to contemporaneous measures to take account of subsequent data revisions.] 

In this paper, we modify this approach in several ways.  First, we use data on several countries available from the OECD, for which consistent measures of actual and forecast values are available only at a semiannual frequency, rather than quarterly.  This lower frequency of observations, in conjunction with the availability of data starting at a later date than our data for the United States, substantially reduces the number of observations we have for any particular country.  For such short time series, our original approach, which involves highly nonlinear estimation of a large number of parameters, would be very challenging.  Therefore, we modify our approach in two ways.  First, we use panel estimation, allowing intercepts to vary by country but constraining other coefficients to be the same.  Second, rather than estimating the entire system of equations in the SVAR and using these to estimate impulse response functions (IRFs), we estimate the IRFs directly by projecting a variable of interest on lags of variables entering the VAR or more generally variables capturing information available in a given time period. This single-equation approach has been advocated by Jorda (2005) and others as a flexible alternative which does not impose dynamic restrictions implicitly embedded in VARs and which can conveniently accommodate nonlinearities in the response function. For example, when we use GDP, which we denote with ,  as the dependent variable, the response of  at the horizon h is estimated from the following regression: 
 
 
,  	(1’)
with	, 
where i and t index countries and time,  is the country fixed effect,  is the transition function,   is a variable measuring the state of the business cycle,  is the forecast error for the growth rate of government spending in the forecasts prepared by professional forecasters at time  for period . 
We interpret  as the surprise government spending shock. This treatment of what constitutes a shock is consistent with Ramey (2011) and Auerbach and Gorodnichenko (2011) where changes in spending are projected on professional forecasts to construct a series on unanticipated innovations in spending.  Observe that by controlling for information contained in lags of  and  we purify  of any predictable component that would have been eliminated had the professional forecaster run a VAR.  The fact that we include government spending shock    dated by time is consistent with the recursive ordering of government spending first in the VARs. This contemporaneous response of output to government spending in the VAR is embodied in the Cholesky decomposition of  in equation 3. Also note that lag polynomials  and  for recessionary regime and  and  for the expansionary regime depend on the forecasting horizon h, that is, for each horizon h we estimate a different set of coefficients. However, in contrast to the STVAR, we do not use the dynamics implied by . Instead we can directly read the impulse responses off estimated  for expansions and  for recessions.  
This estimation method has several advantages over our earlier approach.  First, it involves only linear estimation, if one fixes (as we have throughout our work) the parameter  in expression (4).  Second, it obviates the need to estimate the equations for dependent variables other than GDP and thus we can significantly economize on the number of estimated parameters.  Third, it does not constrain the shape of the IRF, rather than imposing the pattern generated by the SVAR.  (Under the maintained assumption that the SVAR is correctly specified, the patterns should be the same.) Fourth, the error term in equation (1’) is likely to be correlated across countries. This correlation would be particularly hard to handle in the context of nonlinear STVARs but is easy to address in linear estimation by using e.g. Driscoll and Kraay (1998) standard errors. Fifth, we can use specification (1’) to construct impulse responses for any macroeconomic variable of interest as we are not constrained by the VAR’s curse of dimensionality.  Finally, the impulse response embodies the average transitions of the economy from one state to another. In other words, we do not have to model how z changes over time. 
Similar to our earlier paper,  is based on the (standardized) deviation of the output growth rate (moving average over 1.5 years) from the trend. However, in contrast to the earlier paper, we allow the trend to be time-varying because several counties exhibit low frequency variations in the growth rates of output. Specifically, we extract the trend using the Hodrick-Prescott filter with a very high smoothing parameter  so that the trend is very smooth.  Because identification of the curvature in the transition function F() is based on highly nonlinear moments and thus is potentially sensitive to a handful of unusual observations, we follow our earlier approach and calibrate  so that a typical economy spends about 20 percent of the time in a recessionary regime, which is consistent the fraction of recessionary periods in the United States. 
Data
The macroeconomic series we use in our analyses come from the OECD’s Statistics and Projections database. There are several benefits of using these data. First, macroeconomic series and forecasts for these series are prepared using a unified methodology so that series are comparable across countries. Second, OECD prepares semiannual forecasts for key macroeconomic variables such as GDP and government spending in June and December of each year. OECD’s forecasts are available for a broad array of variables.  Third, these forecasts have “reality checks” as the OECD exploits its local presence in the member countries and holds extensive discussions on the projections and related analyses with local government experts and policy makers. Thus, the OECD’s forecasts incorporate a great deal of local knowledge and information about future policy changes. Fourth, in a recent assessment of OECD’s forecasts, Vogel (2007) and Lenain (2002) report that these forecasts have a number of desirable properties and perform at par with the forecasts prepared by the private sector. More information on these forecasts is available at the OECD’s website.[footnoteRef:2]  [2:  http://www.oecd.org/faq/0,3433,en_2649_33733_1798284_1_1_1_1,00.html ] 

OECD’s forecasts are consistently available since 1985 for “old” members of the OECD (e.g., the United States) and since the mid-1990s for newer members (e.g., Poland). The downside of using OECD projections is that, for most of the available sample, they are available only at the semiannual frequency rather than the more commonly used quarterly frequency. 
Consistent with 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 does not include imputed rent on the government capital stock, as is now the convention in the U.S. national income accounts. In addition to the standard real GDP series, we will examine responses of other key macroeconomic variables to government spending shocks. First, we document responses of other components of GDP: real private consumption, real private gross capital formation, real exports and imports. Second, we investigate the behavior of the variables describing the labor market: total employment in the economy, employment in the private sector, the unemployment rate, and the real compensation rate in the private sector. This last series is our measure of real wages. Finally, we explore how prices, measured by the consumer price index (CPI) and the GDP deflator, respond to government spending shocks. All variables except the unemployment rate enter specification (1’) in logs. 
Results
Impulse responses in a VAR and direct projections method
As a first pass through the data, we examine how our approach of direct projections compares with the more conventional approach of using VARs to construct impulse responses. Figure 1 contrasts the impulse response of output to a one-percent increase in government spending in a linear bivariate VAR—which includes real GDP and real government spending as endogenous variable and country fixed effects with slopes assumed to be the same across countries—with the impulse response of output to the same shock in government spending in the specification given by (1’), but restricted to have the same responses and dynamics in recessions and expansions (i.e.,  for all  and ). Note that, since the linear VAR uses a Cholesky decomposition, the contemporaneous responses have to be the same in these two approaches. However, even when we extend the horizons, the responses are remarkably similar across approaches and thus we can be more confident that our subsequent results are not driven by using an alternative approach to construct impulse responses. 
Predictability of VAR shocks
A key issue in the construction of fiscal multipliers is whether shocks to government spending are not forecastable. VARs try to ensure unforecastability of shocks by including sufficiently many lags of endogenous variables so that the error term is orthogonal to information contained in the past values of macroeconomic variables. However, as has been discussed extensively in the literature (see e.g. Ramey 2011), many changes in fiscal variables are anticipated and lagged values of the few variables included in the VAR may fail to capture these anticipated future changes. 
To assess to what extent VAR shocks are forecastable, we perform the following exercise. First, we project growth rates of government spending predicted by the OCED forecasts on the lags of endogenous variables in the VAR to remove the component of government spending growth that is predictable on the basis of information contained in the VAR. Second, we compute the error term in the government spending equation in the VAR with the same number of lags of endogenous variables. Third, we check the correlation between these two series (Figure 2) and we find that VAR shocks are predicted by professional forecasters to a significant degree: the correlation between the two series is 0.36. In other words, a considerable part of the VAR shocks to government spending is anticipated by the forecasts.  This can seriously bias estimates of impulse responses in the conventional VAR approach, as the response to anticipated and unanticipated shocks, in theory, can be radically different. 
To minimize the contamination of government spending shocks with predictable changes, we will project on forecast errors of professional forecasts (i.e., the OECD forecasts) for government spending on the lags of output (or any other endogenous variable of interest, e.g., private consumption) and government spending and take the residual from this projection as a government spending shock, i.e.,  in specification (1’). 
State-dependent impulse responses
Figure 3 presents impulses responses of key macroeconomic variables to an unanticipated one percent increase in government spending. Each panel in this figure has two subpanels showing responses (black, thick line) in a recessionary regime ( has a large negative value, the response is given by ) and an expansionary regime ( has a large positive value, the response is given by ). Because the data are semiannual, the time horizons are in the half-year increments. The thin, dashed lines indicate the 90% confidence bands which are based on Driscoll-Kraay (1998) standard errors that allow arbitrary correlations of the error term in specification (1’) across countries and time. As a point of comparison, each subpanel also reports the response in the linear model (i.e.,  for all  and ; thin red line) and associated 90% confidence bands (shaded region) which are also based on Driscoll-Kraay (1998) standard errors.[footnoteRef:3]  [3:  The responses are normalized so that the government spending response to a shock in  is equal to unity.] 

The responses of output (Panel A) are remarkably different across regimes and models. In the linear model, only the contemporaneous response is positive and marginally statistically significant.  For the next two periods, the response is positive but not statistically different from zero and then the point estimates of the response turn negative although we cannot reject the null that these responses are zero. In contrast, the response of output in the recessionary regime is robustly positive up to two years. If we use the ratio of government spending to output (= 5.12) for the U.S. to convert percentage changes into dollar changes, the maximum size of the government spending multiplier is about 2.9 with the 90% confidence interval being (1.2, 5.44).  The response of output in the expansionary regime is much weaker, in fact negative at some horizons, but generally we cannot reject the null that the response is zero for most horizons.  This result is consistent with our earlier work for the United States where we estimate the spending multiplier to be approximately zero in expansions and about 1.5-2.0 in recessions.  This finding is also consistent with the estimates reported in the nascent literature that explores cyclical variation of fiscal multipliers.  For example, Bachmann and Sims (2011) also report that the spending multiplier is approximately zero in expansions and approximately 3 in recessions.  Using state-level variation in government spending, Shoag (2011) reports that the multiplier is approximately 3.0-3.5 when labor markets have a slack, which could interpreted as a recessionary regime, and only approximately 1.5 when there is no slack, which could interpreted as an expansionary regime. Finally, observe that the linear model fails to find a significant or a large response of output to government spending shocks. Thus, the linear model can considerably underestimate the stimulating power of government spending in recessions and overstate it in expansions. 
These differential responses of output naturally raise the questions about the channels of amplification and propagation of government spending shocks through the economies. To get a sense of the basic mechanisms behind these responses, we examine in Tables 1 and 2 and Figure 3, which corresponds to Table 1, the responses of various macroeconomic variables to government spending shocks. 
Panel B shows that private consumption appears to be crowded out in expansions and to be stimulated in recessions by increased government spending shocks. Again, if we take the ratio of government spending to private consumption for the U.S. (≈ 3.5), a dollar increase in government spending in recessions can increase consumption up to $2.8 with a 90 percent confidence interval of (0.7, 4.8).  Although some may consider this multiplier as too large to be plausible, note that this multiplier applies to a very deep recession and the average response over three years is about $2. Also observe that the linear model predicts that the maximum response of consumption to a dollar increase in government spending would be approximately $1, which is not small economically but in statistical terms is marginally significantly different from zero. Although we do not have data to explore further the sources of these consumption multipliers, Bachmann and Sims (2011) argue that an important ingredient for stimulating consumption in recessions is the response of consumer confidence to government spending shocks.  Bachmann and Sims note that government spending shocks may have pure sentiment effects (i.e., one can think of “animal spirits” shifted by changes in government spending) and news effects when changes in government spending signal about future changes in output and productivity.  In the U.S. context, Bachmann and Sims find that it is the latter effect that stimulates confidence and hence consumption. 
The countercyclical pattern of crowding-out and stimulatory effects of government spending are particularly apparent in the responses of private investment (Panel C). Over three years, a dollar increase in government spending increases investment in recessions by approximately $1.4 and decreases investment in expansions by approximately $1.7-1.9 if we use the ratio of private investment to government spending in the U.S. (≈ 0.8).  In contrast, the linear model would predict that investment does not respond to government spending shocks. Thus, imposing the same responses in recessions and expansions can mask a great deal of heterogeneity in responses over the business cycle. 
Panels D, E and F show the responses of total employment, employment in the private sector, and the unemployment rate. In the recessionary regime, increased government spending leads to more total employment. This increase in employment comes to a large extent from the increase in the private sector employment. For example, after 2.5 years, total employment increases by 0.5 percent while the private employment increases by 0.9 percent in responses to a one percent increase in government spending given that the economy is in a recession.  Consistent with the employment responses, the unemployment rate shrinks after a government spending shock in a recession. On the other hand, the response of employment (or the unemployment rate) to a government spending shock in an expansion is anemic at best: it is generally close to zero and not statistically different from zero.
To have a better sense of what the percentage changes mean in terms of jobs, we can use the ratio of private employment to real government spending for the U.S. (≈ 49 thousands/billion) to find that a one billion dollar increase in government spending creates approximately 44 thousand jobs; the 90 percent confidence interval is fairly wide and ranges from 2 to 88 thousand jobs per a billion dollar increase in government spending.  One can also interpret this magnitude as stating that it takes about 23 thousand dollars to create a job in a recession. Although it is hard to come by a comparable estimate of employment multipliers during recessions in the literature, a few recent studies use the state- or county-level variation in government spending due to fiscal stimulus in the U.S. during the 2009-2010 period to estimate how many jobs were saved or created due to the fiscal stimulus. For example, Wilson (2010) reports that a billion-dollar increase in government spending raises employment by 25 thousand jobs with standard error of 9.0 thousand jobs, i.e., an incremental job costs 39.2 thousand dollars with the 90 percent confidence interval ranging between 25 and 96 thousand dollars.  Chodorow-Reich et al. (2011) estimate that $100,000 increase in spending increases employment by about 3.5 jobs with standard error of 1.7 jobs or, alternatively, an additional job costs approximately 28 thousand dollars.  Thus, our estimates of employment multipliers in a recession are broadly in line with alternative estimates in this literature. 
We can get further insight into the workings of the labor market by examining the responses of real wages in expansions and recessions (Panel G). We find that real wages remain largely unchanged in response to government spending shocks when the economy is in a recession. In contrast, government spending shocks appear to spur an increase in real wages in the expansionary regime. These results taken together with the responses of employment suggest that government spending shocks are probably absorbed into higher wages in expansions and into higher employment in recessions. 
Panels H and I show the responses of real exports and real imports. By and large, we find only weak reactions of these variables to government spending shocks. Only the contemporaneous response of exports (negative) and imports (positive) are marginally significant in the recessionary regime. The pattern of the contemporaneous responses is consistent with short-term appreciation of the domestic currency, which could in turn be triggered by an increase in interest rates caused by a strengthening economy and/or the response of the monetary authorities to counteract spending shocks. 
Finally, Panels J and K show the response of the price level measured by the consumer price index (CPI) and GDP deflator respectively. Generally, government spending shocks lead to inflationary contemporaneous responses in expansions and deflationary responses in recessions. At the longer horizons we cannot reject the null that the response of the price level is zero in either of the regimes.  These responses are largely consistent with the idea that prices may be relatively inflexible in the short run and most of the adjustment occurs via quantities. 
Discussion
Overall, the responses of key macroeconomic variables are remarkably consistent with the Keynesian view that the size of the spending multipliers should vary over the business cycle with fiscal policy being more effective (i.e., larger multipliers) in recessions than in expansions.   Interestingly, Gali et al. (2007) argue that new Keynesian models are typically unable to generate an increase in private consumption after a government spending shock.  Furthermore, spending multipliers rarely exceed one even in new Keynesian models. In many respects, new Keynesian models are similar to neoclassical models that emphasize crowding out of private consumption by increased government spending.  Recently, Woodford (2011) and Christiano et al. (2009) showed theoretically in new Keynesian models that government spending shocks can have large multipliers when zero lower bound on nominal interest rates is binding.  Using high-frequency data on interest, inflation and exchange rates, Wieland (2011) provides some empirical support for the spending multipliers to exceed one when there is a binding zero lower bound. However, the upper bound on multipliers found by Wieland is typically about 1.5, which is considerably smaller than suggested by the theoretical results of Woodford (2011) and Christiano et al. (2009). Furthermore, binding zero lower bound episodes during recessions are very rare in the modern history and thus it is hard to extend this argument more generally to recessions. 
The discrepancy between the old and new Keynesian views on the effects of government spending shocks is striking. We conjecture that in part this discrepancy stems from the fact that the notion of slack is largely absent from the new Keynesian models. Indeed, despite having some frictions, new Keynesian models effectively impose clearing factor and product markets and thus there is no spare capacity (or slack) in these model economies. In contrast, old Keynesian models emphasized that markets may not clear at all times and especially in recessions so that crowding out of private consumption or investment by government spending increases in recession can be minimal. 
Concluding remarks
During the Great Recession, countries around the world adopted expansionary fiscal policies aimed at counteracting the large negative shocks to their economies.  These actions occurred in spite of skepticism among many economists about the potential of fiscal policy to stimulate economic activity.  In the United States, at least, the stage for this active course for fiscal policy was already set by earlier policy developments, which showed a marked increase in fiscal policy activism earlier in the decade (Auerbach and Gale, 2009).
The results in this paper and those in our earlier one suggest that fiscal policy activism may indeed be effective at stimulating output during a deep recession, and that the potential negative side effects of fiscal stimulus, such as increased inflation, are also less likely under these circumstances.  These empirical results call into question the results from the new Keynesian literature, which suggests that shocks to government spending, even when increasing output, will crowd out private economic activity.  While there has been some recent progress providing a rationale for large multipliers when economies confront a binding zero lower bound on interest rates, our findings apply to more general recessionary conditions, and thus present a challenge for the development of new models that, like the simple traditional Keynesian model, can encompass positive fiscal multipliers for private activity.    
 [more to be added]

References
Auerbach, Alan J., and William G. Gale, 2009. “Activist Fiscal Policy to Stabilize Economic Activity.” Paper presented at the Federal Reserve Bank of Kansas City conference on Financial Stability and Macroeconomic Policy, held August 20–22, 2009.
Auerbach, Alan, and Yuriy Gorodnichenko, 2011. “Measuring the Output Responses to Fiscal Policy,” forthcoming in American Economic Journal: Economic Policy.
Bachmann, Ruediger, and Eric Sims, 2011. “Confidence and the Transmission of Government Spending Shocks,” manuscript.   
Chodorow-Reich, Gabriel, Laura Feiveson, Zachary Liscow, and William Woolston, 2011. “Does State Fiscal Relief During Recessions Increase Employment? Evidence from the American Recovery and Reinvestment Act,” manuscript. 
Christiano, Lawrence, Martin Eichenbaum, and Sergio Rebelo. 2009. “When is the government spending multiplier large?” NBER Working Paper 15394.
Driscoll, J.C., A.C. Kraay, 1998. “Consistent Covariance Matrix Estimation With Spatially Dependent Panel Data,” Review of Economics and Statistics 80(4), 549-560.
Gali, Jordi, David Lopez-Salido, and Javier Valles, 2007. “Understanding the Effects of Government Spending on Consumption,” Journal of the European Economic Association, 5, 227–270.
Jorda, Oscar, 2005. “Estimation and Inference of Impulse Responses by Local Projections,” American Economic Review 95(1), 161-182.
Lenain, Patrick, 2002. “What is the track record of OECD Economic Projections?” OECD. 
Ramey, Valerie A. 2011. “Identifying Government Spending Shocks: It’s All in the Timing,” Quarterly Journal of Economics 126(1): 1-50.
Shoag, Daniel (2010), “The Impact of Government Spending Shocks: Evidence on the Multiplier from State Pension Plan Returns,” manuscript.
Vogel, Lukas, 2007. “How Do the OECD Growth Projections for the G7 Economies Perform? A Post-Mortem,” OECD Working Paper No. 573. 
[bookmark: papers]Wieland, Johannes, 2011. “Fiscal Multipliers in the Liquidity Trap: International Theory and Evidence,” manuscript. 
Wilson , Daniel J., 2010. “Fiscal spending multipliers: evidence from the 2009 American Recovery and Reinvestment Act,” Working Paper Series 2010-17, Federal Reserve Bank of San Francisco.
Woodford, Michael. 2011. “Simple Analytics of the Government Expenditure Multiplier.” American Economic Journal: Macroeconomics 3(1): 1-35. 


[bookmark: _Ref289772537]
Figure 1. Comparison of impulse responses from VAR and direct projection
Panel A: Full sample, 1960-2010.
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Panel B: Sample for which OECD forecasts are available, 1985-2010.
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[bookmark: _Ref289777492]Figure 2. Predictability of VAR shocks to government spending
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Note: Correlation is 0.36


Figure 3. State-dependent vs. Linear responses
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[bookmark: _Ref289807734]Panel B. Private consumption
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Panel C. Private investment
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[bookmark: _Ref289807747]Panel D. Total employment
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[bookmark: _Ref289807792]Panel E. Private sector employment
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 Panel F. Unemployment rate
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Panel G. Real compensation rate of the private sector
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Panel J. Consumer price index
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Table 1. Mean and maximum response to an unanticipated one percent government spending shock.
	
	Mean response
	
	Max response

	
	Recession
	Expansion
	Linear
	
	Recession
	Expansion
	Linear

	
	(1)
	(2)
	(3)
	
	(4)
	(5)
	(6)

	Real GDP
	0.37
	-0.18
	0.12
	
	0.57*
	0.00
	0.17

	
	(0.28)
	(0.15)
	(0.12)
	
	(0.33)
	(0.09)
	(0.16)

	Real private consumption
	0.58*
	-0.23
	0.18
	
	0.79**
	-0.16
	0.28

	
	(0.32)
	(0.24)
	(0.14)
	
	(0.35)
	(0.29)
	(0.17)

	Real private gross capital formation
	1.79
	-2.03
	-0.07
	
	2.57**
	-1.39***
	0.14

	
	(1.27)
	(1.29)
	(0.54)
	
	(1.25)
	(0.59)
	(0.57)

	Total employment
	0.43
	-0.09
	0.17
	
	0.53
	-0.03
	0.25*

	
	(0.27)
	(0.22)
	(0.10)
	
	(0.34)
	(0.30)
	(0.15)

	Employment in the private sector
	0.60
	-0.53**
	-0.07
	
	0.88*
	-0.09
	0.02

	
	(0.36)
	(0.25)
	(0.14)
	
	(0.52)
	(0.09)
	(0.04)

	Unemployment rate
	-0.12
	0.01
	-0.06
	
	-0.20
	-0.04
	-0.08

	
	(0.12)
	(0.11)
	(0.06)
	
	(0.15)
	(0.04)
	(0.09)

	Real compensation rate of the private sector
	-0.08
	0.58
	0.24**
	
	0.20
	0.93*
	0.39**

	
	(0.40)
	(0.36)
	(0.12)
	
	(0.16)
	(0.53)
	(0.20)

	Real exports
	-0.70
	-0.24
	-0.41*
	
	-0.21
	0.21
	-0.15

	
	(0.55)
	(0.51)
	(0.25)
	
	(0.75)
	(0.27)
	(0.18)

	Real imports
	-0.12
	0.29
	0.11
	
	0.51
	0.65
	0.26

	
	(0.67)
	(0.51)
	(0.31)
	
	(0.60)
	(0.76)
	(0.18)

	Consumer price index
	-0.12
	0.07
	-0.02
	
	0.06
	0.24***
	0.04

	
	(0.25)
	(0.14)
	(0.10)
	
	(0.29)
	(0.08)
	(0.12)

	GDP deflator
	0.05
	0.17
	0.12
	
	0.44*
	0.37
	0.21*

	
	(0.24)
	(0.23)
	(0.08)
	
	(0.25)
	(0.24)
	(0.12)


Notes: The table report percent response of variables indicated in the left column. For unemployment, columns (4)-(6) show the minimal response. Mean and maximum responses are calculated over three years. 






Table 2. Mean and maximum response to an unanticipated one percent government spending shock, control for year fixed effects.
	
	Mean response
	
	Max response

	
	Recession
	Expansion
	Linear
	
	Recession
	Expansion
	Linear

	
	(1)
	(2)
	(3)
	
	(4)
	(5)
	(6)

	Real GDP
	0.41*
	-0.21
	0.17
	
	0.65***
	0.02
	0.24*

	
	(0.22)
	(0.16)
	(0.11)
	
	(0.25)
	(0.10)
	(0.13)

	Real private consumption
	0.61***
	-0.28
	0.21*
	
	0.78***
	-0.16
	0.32**

	
	(0.26)
	(0.22)
	(0.13)
	
	(0.31)
	(0.17)
	(0.15)

	Real private gross capital formation
	1.71*
	-2.41**
	-0.20
	
	2.29
	-1.58***
	0.03

	
	(0.94)
	(1.15)
	(0.41)
	
	(1.69)
	(0.60)
	(0.43)

	Total employment
	0.40*
	-0.20
	0.12
	
	0.49
	-0.05
	0.15

	
	(0.23)
	(0.22)
	(0.09)
	
	(0.30)
	(0.07)
	(0.09)

	Employment in the private sector
	0.33
	-0.53***
	-0.05
	
	0.48
	-0.07
	0.06

	
	(0.24)
	(0.23)
	(0.07)
	
	(0.33)
	(0.09)
	(0.05)

	Unemployment rate
	-0.12
	0.07
	-0.04
	
	-0.20*
	0.00
	-0.05

	
	(0.10)
	(0.11)
	(0.06)
	
	(0.11)
	(0.09)
	(0.06)

	Real compensation rate of the private sector
	-0.17
	0.52*
	0.20**
	
	0.13
	0.79*
	0.31**

	
	(0.39)
	(0.31)
	(0.10)
	
	(0.17)
	(0.44)
	(0.16)

	Real exports
	-0.10
	-0.30
	-0.13
	
	0.54
	0.17
	0.00

	
	(0.39)
	(0.45)
	(0.17)
	
	(0.51)
	(0.21)
	(0.19)

	Real imports
	0.60
	-0.04
	0.36
	
	0.88
	0.51
	0.50**

	
	(0.46)
	(0.51)
	(0.24)
	
	(0.57)
	(0.43)
	(0.23)

	Consumer price index
	-0.06
	-0.01
	-0.02
	
	0.07
	0.18**
	0.02

	
	(0.21)
	(0.15)
	(0.07)
	
	(0.26)
	(0.08)
	(0.08)

	GDP deflator
	0.00
	0.13
	0.09
	
	0.33
	0.33
	0.14

	
	(0.22)
	(0.21)
	(0.07)
	
	(0.23)
	(0.23)
	(0.11)


Notes: The table report percent response of variables indicated in the left column. For unemployment, columns (4)-(6) show the minimal response. Mean and maximum responses are calculated over three years. 
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