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In this paper, I empirically examine the effects of uncertainty about government spending policy on economic
activity using U.S. time series data. To this end, I constructed government spending policy uncertainty indexes
and estimate a proxy SVAR model. The proxy SVAR model with constructed indexes shows that an increase in
government spending policy uncertainty has negative, sizable, and prolonged effects on economic activity.
Moreover, the results imply that the commonly adopted recursive SVAR model in literature on policy uncertainty
systematically underestimates the adverse effect of government spending policy uncertainty because of the
endogeneity issue.
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Executive Summary
In this paper, I empirically examine the effects of uncertainty about government spending policy on economic activity using U.S. time series data. To this
end, I constructed government

spending

policy uncertainty indexes and estimate

proxy SVAR model. Proxy SVAR model with constructed indexes shows that
an increase in government spending policy uncertainty has negative, sizable,
and prolonged effects on economic activity. Moreover, the results imply that
the commonly adopted recursive SVAR model in literature on policy uncertainty systematically underestimates the adverse effect of government spending
policy uncertainty because of the endogeneity issue. One policy suggestion
based on the empirical finding is clear announcement of future government
spending path.
Keywords: Policy Uncertainty, Government Spending Policy Uncertainty Index,
Government Spending Policy Uncertainty Shock, Proxy SVAR
JEL Classification: C32, E32, E62
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Government Spending Policy
Uncertainty and Economic Activity:
U.S. Time Series Evidence ∗

KIM Wongi†

I. Introduction
What are the macroeconomic consequences of fiscal policy uncertainty? Recently, many economists and policy makers are concerned about the adverse
effects that uncertainty in fiscal policy has on economic activity. In the U.S., for
example, the debt-ceiling crisis and the federal government shutdown have elevated government spending policy uncertainty and people are concerned about
consequent adverse effects. In Europe, people are concerned about uncertainty
in the future path of spending and tax policy, due to the escalated government
debt level after the European debt crisis. Recently, uncertainty about the timing
of a consumption tax hike and consequent changes in private consumption is
one of the big issues in Japan.
This paper seeks to discover how large such adverse effects of fiscal policy
uncertainty, especially government spending policy uncertainty, are and what
∗ I thank Ju-Hyun Pyun, Kyunghun Kim, and the two anonymous referees for their helpful comments
and suggestions. All remaining errors are my own.
†
Department of Europe, Americas and Eurasia, Korea Institute for International Economic Policy,
370 Sicheongdaero, Sejong 339-007, Korea; Tel: 82-44-414-1109, Email: wgkim@kiep.go.kr.
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the transmission channels are. To this end, I construct new government spending policy uncertainty indexes, which can potentially capture a level of government spending policy uncertainty, and estimate a proxy structural vector autoregression (SVAR) model with those indexes and U.S. time series.
I construct two government spending policy uncertainty indexes based on
well-known uncertainty measures: the forecasting disagreement measure provided by the Federal Reserve Bank of Philadelphia (hereafter the Philadelphia
Fed) and the uncertainty index constructed by Baker et al. (2015). The forecasting disagreement measure has long been adopted in literature to measure a rise
and a fall of uncertainty level after Bomberger’s (1996) pioneering work. The
Philadelphia Fed provides a measure of forecasters’ disagreement on the U.S.
federal government consumption and investment, based on its Survey of Professional Forecasters (SPF). This measure potentially captures uncertainty about
the future path of the U.S. federal government spending policy. Also, Baker et
al.’s (2015) uncertainty index has been widely adopted in recent studies on policy uncertainty such as Fernandez-Villaverde et al. (2015). They provide not only
the entire economic policy uncertainty (EPU) index which consists of several
policy uncertainty measures but also a sub-index which focuses on specific policy uncertainty such as government spending policy uncertainty. This sub-index
on government spending policy uncertainty is constructed based on how frequently uncertainty-related-terms appear in several newspapers and it can also
be a potential measure of government spending policy uncertainty.
Next, I estimate a proxy SVAR model with constructed indexes and standard macroeconomic variables. The proxy SVAR method developed by Stock
and Watson (2012) and Mertens and Ravn (2013) uses external information to
identify an exogenous shock. This method is widely adopted in several recent
studies such as Gertler and Karadi (2015). To isolate an exogenous part of government spending policy uncertainty index, I use defense news constructed by
Ramey (2011) and updated by Ramey and Zuabiry (2014) as an instrumental
variable. Defense news, which is identified through its method of narration,
captures changes in the U.S. federal government’s military spending induced by
8
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overseas war or purely political events. Thus defense news is unlikely to be related to U.S. domestic economic conditions. Furthermore, this defense news
possibly works as a forward guidance of future government spending because
defense news contains information on the future path of government spending
and therefore it possibly affects uncertainty about future government spending,
especially in the case of disagreement among professional forecasters.
The main findings can be summarized as follows. The first is that government spending policy uncertainty has prolonged negative effects on economic
activity and those negative effects are not negligible. An exogenous increase in
government spending policy uncertainty reduces GDP, private consumption,
investment, labor hour, and real wage, but increases inflation. Those results are
similar to the dynamic stochastic general equilibrium (DSGE) model’s predictions in Born and Pfeifer (2014). The second is that usual recursive VAR, which
is widely used in literature on policy uncertainty such as Baker et al. (2015),
tends to underestimate the adverse effects of spending policy uncertainty due
to the endogeneity issue. The results with recursive VAR suggest that the effects of spending policy uncertainty on economic activity are small and even
positive. As pointed out by Ludvigson et al. (2015), however, recursive VAR can
suffer from the endogeneity issues. Proxy SVAR does not suffer from this endogeneity bias because proxy SVAR isolates exogenous shock by using an exogenous instrument variable, not by ordering assumption in a recursive VAR model.
Several studies such as Davig and Foerster (2014), Born and Pfeifer (2014),
and Fernandez-Villaverde et al. (2015) shed light on the effects of fiscal policy
uncertainty on economic activity mainly with calibrated or estimated DSGE
model.1 Though they provide good insights on the macroeconomic consequence of fiscal policy uncertainty, they do not solely focus on government
spending policy uncertainty.2 Furthermore, I use a more data-driven method
1
2

Fernandez-Villaverde et al. (2015) use a recursive VAR model to study capital tax policy uncertainty.
Davig and Foster (2014) and Fernandez-Villaverde et al. (2015) focus on uncertainty about tax policy.
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while they use a structural model. Most significantly, I develop a new empirical
strategy to identify government spending policy uncertainty shock.
The remaining of this paper is structured as follows: Section 2 briefly introduces related literature and Section 3 provides detailed explanation about how
to construct government spending policy uncertainty indexes. In Section 4, I
briefly explain the proxy SVAR that I employ, data set, and other econometric
issues. Section 5 provides empirical results and Section 6 discusses the empirical
results and policy implications. Section 7 concludes.

10
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2. Literature
Uncertainty has attracted renewed attention after the 2008 financial crisis
and the Great Recession. Bloom (2009) shows that uncertainty harms economic
activity through several channels such as the wait-and-see option channel and
the precautionary saving motive using the empirical and the theoretical model.
Baker et al. (2012) and Lo and Rogoff (2015) claim that uncertainty is one of
the reasons for sluggish recovery in advanced and emerging countries after the
2008 financial crisis. After those pioneering works, several studies have tried to
show how uncertainty impacts economic activity.
One strand of literature on uncertainty focuses on how overall economic
uncertainty affects economic activity. For example, Baker and Bloom (2013)
show that an increase in stock price volatility as a measure of overall economic
uncertainty damages economic growth using country panel data and the two
stage least square method. Leduc and Liu (2016) show that an increase in VIX
raises unemployment and lowers inflation using recursive VAR and DSGE
model. Fernández-Villaverde et.al (2011) also show that uncertainty measured
by time-varying volatility harms economic activity especially in emerging markets using estimated small open economy DSGE model. Those works shows
that overall economic uncertainty, which is usually measured by financial market
volatility, affects the economy negatively.
Another strand of literature focuses on the effects of economic policy uncertainty. Baker et al. (2015) develop their EPU index based on their newsbased method and shed light on the negative effects of overall economic policy
uncertainty on the economy. Brogaard and Detzel (2015) investigate how economic policy uncertainty measured by the news-based method similar to Baker
et al. (2015) affects asset returns using 21 countries panel data. Those studies try
to capture the effects of overall economic policy uncertainty, but some research
focuses on specific policy. For instance, Mumtaz and Zanetti (2013) focus on
monetary policy uncertainty. They show that monetary policy uncertainty
measured by time-varying volatility of monetary policy shock harms economic
2. Literature
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activity using structural VAR model and U.S. data. Handley (2014) investigates
the effects of trade policy uncertainty on firms’ exporting behavior using panel
data analysis. Born and Pfeifer (2014) show that monetary and fiscal policy uncertainty measured by time-varying volatility are not the major source of business fluctuation through an estimated New Kyenesian model. In contrast to
Born and Pfeifer (2014), Fernández-Villaverde et al. (2015) show that capital tax
uncertainty reduces output, private consumption and investment at least in the
short-run through their VAR analysis. Furthermore, they provide theoretical
transmission channels through the estimated DSGE model. In their DSGE
model, most of output decline in response to capital tax policy uncertainty is
accounted for by a drop in investment. Households do not want to increase
their investment because of the probability of a higher future capital tax rate.
Also, the precautionary saving motive in response to heightened future uncertainty. Those two channels mainly reduce private consumption and investment
and therefore output drops.
Though several studies focus on the effects of economic uncertainty and
economic policy uncertainty, research on fiscal policy uncertainty, especially
government spending policy uncertainty, are sparse and have not reached consensus yet. Ricco et al. (2016) study how effects of government spending depend on a government spending policy uncertainty level using a nonlinear VAR
model. However, they do not focus on the effects of government spending
policy uncertainty itself. Davig and Foerster (2014) focus on the effects of uncertainty about future tax policy using a calibrated DSGE model. Johannsen
(2014) emphasizes the role of zero lower bound of monetary policy to generate
large adverse effects of fiscal policy uncertainty with a New Keynesian DSGE
model. Born and Pfeifer (2014) and Fernández-Villaverde et al. (2015) focus on
uncertainty about fiscal policy including government spending policy, but they
reach opposite conclusions: while Born and Pfeifer (2014) claim that the effects
of fiscal policy uncertainty are negligible, Fernández-Villaverde et al. (2015) do
not. Thus this research, which focuses on government spending policy uncertainty and employs a data-driven VAR method, can complement previous studies and fill the research gap.
12
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3. Government Spending Policy Uncertainty Index:
Construction and Evaluation
The aim of this paper is to examine the quantitative effects of uncertainty
on government spending policy uncertainty on economic activity. To this end, I
construct indexes to measure a level of government spending policy uncertainty.
This chapter describes the process for constructing those government spending
policy uncertainty indexes and discusses how well those indexes capture a rise
and a fall in government spending policy uncertainty.
The indexes that I construct in this paper are based on two measures: the
forecasting disagreement measure on the four-quarter ahead real federal government spending growth rate provided by the Philadelphia Fed and the government spending policy uncertainty measure provided by Baker et al. (2015). In
the Philadelphia Fed’s SPF, professional forecasters have reported their fourquarter ahead forecasting values about the growth rate of the real federal government consumption and gross investment from Q1 1981 to the current period.3 The Philadelphia Fed computes difference between upper 25% forecasting value and lower 25% forecasting value and provides that as the crosssectional dispersion measure. This type of cross-sectional dispersion measure
has long been adopted in literature to measure a level of uncertainty. For example, one component of the EPU index constructed by Baker et al. (2015) is the
forecasting disagreement measure in the SPF. Also, Bomberger (1996), Boero et
al. (2008), Dovern et al. (2012), and Bachmann et al. (2013) show that forecasting dispersion measures are useful to capture a level of uncertainty. Especially,
Ricco et al. (2016) construct their fiscal policy uncertainty measure based on the
cross-sectional dispersion measure computed with the SPF.4 In line with those
3

4

In the SPF, forecasters have reported their forecast values about the level and the growth rate
of 32 macroeconomic variables such as GDP, unemployment, inflation, housing price indexes
and interest rates. They have reported their forecasting values for the current quarter and up to
four quarters ahead.
The fiscal policy uncertainty index in Ricco et al. (2016) is constructed based on the standard
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studies, I use the forecasting disagreement measure on federal government
spending as a component of government spending policy uncertainty index.
The second component that I use is the government spending policy uncertainty measure used in Baker et al. (2015). They provide the government spending policy uncertainty measure based on their method from 1985 to present.
Basically, they count how frequently terms related to uncertainty in government
spending policy, such as "federal government spending policy uncertainty” and
"state government spending policy uncertainty,” appear in several newspapers.
The more frequent such terms appear in newspapers, the higher we can consider that uncertainty prevails in government spending policies. This type of uncertainty measure is also widely adopted in various studies on policy uncertainty
such as by Fernandez-Villaverde et al. (2015) and Brogaard and Detzel (2015).
Based on those two measures, I construct two different uncertainty indexes.
The first one is the normalized SPF dispersion measure with the standard score
method (hereafter the disagreement index). The second one is the average of
disagreement index and normalized Baker et al.’s (2015) government spending
policy uncertainty measure with the same method for disagreement index
(hereafter the combined index). Normalization enables me to directly compare
a level of government spending policy uncertainty between those two indexes.
The advantage of the disagreement index is that the SPF measure is directly
related to the federal government spending policy. The defense news that I use
as the instrumental variable in the empirical analysis mainly covers the federal
government military spending. For the relevance of the instrumental variable, it
is important that the uncertainty index is directly related to the federal government spending policy. However, the government spending policy uncertainty is
not only related to the federal government spending but also to the local and
the state government spending. Thus, the relevance to defense news may become lower with Baker et al.’s (2015) measure. However, the combined index
has an advantage. Though cross-sectional dispersion is widely adopted as a
deviation as a dispersion measure. Standard deviation is a useful indicator to capture crosssectional dispersion measure, but it can be severely affected by outliers.
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proxy of uncertainty, some studies such as Lahiri and Sheng (2010) claim that
forecasting disagreement measures are not sufficient or proper variables to capture a level of uncertainty since forecasters’ disagreement depends on idiosyncratic component, not on economic fundamentals. The combined index can
avoid this critique by adding another uncertainty measure.5 Furthermore, I can
check the robustness of empirical results with two different indexes.
Figure 1. Government Spending Uncertainty Index and Federal Government
Shutdown Episode
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2014.5

Combined Index

Note: Figure by the author Dashed line indicates the disagreement index. Solid line means the combined index.
Shaded area means NBER recession periods. The combined index starts Q1 1985 due to data availability.
Source: Figure by the author.

Figure 1 shows the time series plot of two indexes and federal government
shutdown and the debt ceiling crisis events as important fiscal related events.6
The federal government shutdown tends to increase people’s concern about the
future paths of government spending. Thus, if indexes well capture future un5
6

Basically, the EPU index in Baker et al. (2015) is constructed based on this averaging of normalized uncertainty measures.
Due to the data availability of Baker et al. (2015)’s measure, combined index starts from the
first quarter of 1985.
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certainty about government spending, indexes should rise around those events.
As shown in Figure 1, the indexes seem to well capture future uncertainty
caused by shutdown and the debt ceiling. For example, both indexes skyrocket
around the mid 1987’s shutdown event, the recent debt-ceiling crisis around 2011
and 2013, and the shutdown in 2013.
Figure 2. Government Spending Uncertainty Index and NBER Recession Indicator
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Note: Dashed line indicates the disagreement index. Solid line means the combined index. Shaded area means
NBER recession periods. The combined index starts Q1 1985 due to data availability.
Source: Figure by the author.

Furthermore, uncertainty about the future path of government policy tends
to increase in recession because government spending is one of the policy tools
used to adjust business fluctuations. Figure 2 shows the time series plot of the
indexes and NBER recession periods. As we can see in Figure 2, the indexes
tend to rise during recession periods such as the recession in 1981 and that
caused by the Financial Crisis.
Additionally, Figure 3 shows the two indexes and two major war events: the
Gulf War and 9/11 attack. As shown in previous literature such as Baker and
Bloom (2013), uncertainty tends to rise around war events or terrorist attack.
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Figure 3 shows that the indexes constructed here seem to well capture this pattern. The Gulf War at the beginning of 1990s and the 9/11 terrorist attack in
2011 raise the indexes.
Figure 3. Government Spending Uncertainty Index and War dates
Gulf War
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Note: Blue line indicates the disagreement index. Gray line means the combined index. Shaded bar means Gulf
War and 9-11 attack. The combined index starts Q1 1985 due to data availability
Source: Figure by the author.

Overall, the two indexes constructed here – the disagreement and combined
indexes – seem to be potential measures of a level of the government spending
uncertainty and to well capture the rise and a fall of government spending policy uncertainty caused by various reasons.
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4. Econometric Method and Data
This chapter describes the empirical method which I employ, details about
the dataset, and other econometric issues. The econometric method that I use is
proxy SVAR developed by Stock and Watson (2008), and Mertens and Ravn
(2013). The proxy VAR model uses an external instrument variable to identify
an exogenous shock, which is somewhat different from traditional SVAR model
with recursive ordering identification or sign restrictions. In recent days, this
method is widely adopted in several time series studies.7 Here, I provide a brief
explanation on the simplest case.8
Consider the following simple 2 variables reduced form VAR system.
U
Y

L
L

A
A

A
A

L
L

U
Y

ɛ
ɛ

(1)

U is uncertainty index which is a potential measure of a level of government policy uncertainty at time t,
and ɛ

Y is output, and A(L) is a lag operator. ɛ

are the reduced form residuals from each equation. Let ɳ

be a

structural shock of uncertainty which we are interested in. The goal of the
identification strategy is to find a mapping from this reduced form residual(ɛ)
to a structural shock(ɳ). Under usual normalization and assumption on the covariance matrix of structural shock, we get the following relation.
ɛ
ɛ

1
b

b
1

ɳ
ɳ

(2)

How do we find the mapping (b , b ) in equation (2)? There are several
ways to find it. For example, the recursive structure simply assumes b
7
8

0.

See Carriero et al. (2015), Gertler and Karadi (2015), and Ramey (2016).
Detailed discussions are provided in Stock and Watson (2008), Mertens and Ravn (2013), and
Ramey (2016).
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Then we can get the unbiased estimated b with Cholesky decomposition. In
proxy VAR, the information from an external instrument variable is utilized.
Suppose that Z satisfies the following two conditions.
EZɳ

0

(3)

EZɳ

0

(4)

Those two conditions are similar to the usual conditions that any instrumental variables should satisfy. Equation (3) means that Z should be contemporaneously correlated with a structural uncertainty shock that we are interested in.
Equation (4) indicates that Z should be independent to other structural shock
contemporaneously. If we can find Z , it is straightforward to identify
b ,b

with the following 3 steps.

Step 1. Estimate reduced form VAR model (equation (1)) and get residual ɛ.
Step 2. Regress ɛ

on ɛ with Z as an instrument. We get the unbiased

estimate of b

by this regression. Let the residual of this regres-

sion be ν .
Step 3. Regress ɛ

on ɛ with ν as an instrument. We get the unbiased

estimate of b

by this regression.

Intuitively, the reduced form innovation ɛ

consists of two parts: struc-

tural uncertainty shock and another structural shock. Because the instrument
Z is only correlated to structural uncertainty shock, we can isolate structural
uncertainty shock part from reduced form innovation ɛ
gression technique.

through some re-

Furthermore, this system and the identification strategy

can be easily extended for VAR with additional variables unless the condition (3)
and (4) are violated.
In the estimation, I use defense news constructed by Ramey (2011) and updated by Ramey and Zubairy (2014) as an instrumental variable for government
spending uncertainty indexes. Defense news, which is identified by reading several newspapers, captures rises and falls of the U.S. federal government’s mili-
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tary spending induced by oversea war events such as the Gulf War, terrorist
attacks such as the 9/11 attack, and purely political events. Thus defense news
is unlikely related to U.S. domestic economic conditions. Furthermore, this defense news possibly works as a forward guidance of future government spending because defense news contains information on future government spending
paths and therefore it possibly affects uncertainty about future government
spending, especially in the case of disagreement among professional forecasters.
It is important how closely the defense news is correlated to government
spending policy uncertainty to avoid the weak IV problem.9 To test the relevance of defense news as an instrument, I conduct the formal first-stage F-test
similar to Stock and Watson (2008) and Ramey (2011).
Table 1. Marginal F-Statistics for the IV Relevance Test
2-Variables Model

The extended model

Disagreement Index

29.32

19.16

Combined Index

13.62

11.65

Note: 2-variables model includes constant, four lags of log of real per capita GDP and the uncertainty index. The
extended model includes constant, two lags of log of real per capita GDP, log of real per capita consumption, log of real per capita gross fixed investment, (shadow) federal funds rate and the uncertainty index.
Note that Stock and Yogo (2005)’s criteria is 16.38 and Luis et al. (2013)’s criteria is 23.11 at 10% level
Source: Stock and Yogo (2015); Luis et al. (2013).

Table 1 summarizes the result. All marginal F-statistics are well above the
rule-of-thumb level 10 suggested by Staiger and Stock (1997). Moreover, the
result from the 2-variable model with disagreement measure is well above the
criteria (10% level) suggested by Stock and Yogo (2005) and Montiel Olea and
Pueger (2013). Generally, the results show that the defense news is a proper
instrument for the estimation.
The data that I use consists of standard macroeconomic data. Nominal

9

Montiel Olea et al. (2012) point out that some inference and consistency problems in proxy
VAR model with weak instrumental variables.
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GDP, private consumption, private investment, the federal government consumption and investment are acquired from Bureau of Economic Analysis
(BEA). Those are transformed to real per capita term divided by population
and GDP deflator. Population data is from BEA and GDP deflator, labor
hours, wage, mark-up data are acquired from the St. Louis Fed. Labor hours are
transformed to per capita term divided by population, and wage data is transformed to real term divided by GDP deflator. The mark-up is measured by inverse value of the labor share following Christiano et al. (2005). The definition
of variables are almost the same as in Christiano et al. (2005) and FernandezVillaverde et al. (2015). Moreover, shadow federal fund rate is provided by the
Atlanta Fed and the defense news is from Ramey’s website. Data span is dictated by availability of defense news and Baker et al. (2015)’s government spending
policy uncertainty index. Most of the data starts from Q3 1981 and ends Q3
2015 except for Baker et al. (2015)’s index. Also, I take average value of the
monthly frequency data such as Baker et al.’s (2015) index and shadow rate in
each quarter. Table 2 provides detailed data sources and periods covered.
Table 2. Data Description
Source

Period

Nominal GDP

BEA

1981.Q3 – 2015.Q3

Nominal federal government
spending

BEA

1981.Q3 – 2015.Q3

Nominal private consumption

BEA

1981.Q3 – 2015.Q3

Nominal gross fixed investment

BEA

1981.Q3 – 2015.Q3

Population

BEA

1981.Q3 – 2015.Q3

GDP deflator
Labor hours
Wage

Federal Reserve Bank of St.
Louis
Federal Reserve Bank of St.
Louis (Code: Hoabs)
Federal Reserve Bank of St.
Louis (Code: HCOMPBS)

1981.Q3 – 2015.Q3
1981.Q3 – 2015.Q3
1981.Q3 – 2015.Q3
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Table 2. Continued
Mark-up (inverse of labor
share in business sector)

Federal Reserve Bank of St.
Louis(Code: PRS84006173)

1981.Q3 – 2015.Q3

Shadow federal fund rate

Federal Reserve Bank of Atlanta Fed

1981.M9 – 2015.M9

SPF disagreement measure

Federal Reserve Bank of Philadelphia

1981.Q3 – 2015.Q3

EPU index website

1985.M1 – 2015.M9

Ramey’s website

1981.Q3 – 2015.Q3

Uncertainty data by Bloom et
al. (2016)
Defense News by Ramey
(2011) and Ramey and
Zubairy (2014)

Source: EPU index website, http://www.policyuncertainty.com/media/Categorical_EPU_Data.xlsx (accessed
sep. 28, 2016); Ramey’s website, http://econweb.ucsd.edu/~vramey/research/Ramey_News_ US.xlsx (accessed sep. 28, 2016); http://econweb.ucsd.edu/~vramey/research/Defense_News_Narrative.pdf (accessed sep. 28, 2016).
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5. Results
In this chapter, the estimated impulse responses are shown. To mitigate the
relatively short time span problem, I try to keep the model as simple as possible.
I start with the 2-variable VAR as a benchmark case and focus on the effects of
uncertainty on GDP. After that, I present the results with the extended model
to seek detailed effects and transmission channels of the uncertainty shock.
The 2-variable VAR includes 4 lags of uncertainty index, log of real per capita
GDP, and constant term. The choice of lag length is based on LR test and AIC
criteria.10
Figure 4 depicts the result from the 2-variable VAR. Panel A is the result
with disagreement index and panel B is the result with combined index. In Figure 4, the black solid line is the response of real per capita GDP in the proxy
Figure 4. Impulse Response of GDP to Government Spending Uncertainty
Index: 2-Variable VAR
A. Disagreement Index
0.3

B. Combined Index

Response of real per capita GDP: 2 variable VAR, Disagreement
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Note: The black solid and red dotted line indicate the impulse response of log of real per capita GDP to one unit
increasing in government spending policy uncertainty shock in the proxy VAR and recursive VAR, respectively. Shaded area and dashed line indicate 90% confidence bands constructed by the bootstrap method.
The y-axis means % change of log of real per capita GDP from the trend. The x-axis means quarters.
Source: Figure by the author.

10

The results are robust to other time trend assumption such as a linear trend and longer lag
length. For the estimation, I use the matlab codes written by Mertens and Ravn (2013). The
code can be found in Mertens’ website.
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SVAR and the red-dotted line is the response of real per capital GDP in the
recursive SVAR model as a benchmark. In the recursive SVAR model, uncertainty index is ordered first. The dashed line and shaded area mean the associated 90% confidence interval computed by the wild bootstrap method following
Mertens and Ravn (2013). The size of shock is normalized by one-unit increase
and the response of GDP is calculated by % change.
The implications of Figure 4 are two. First, an increase in government
spending policy uncertainty shock has a negative effect on GDP and the size of
that effect is not negligible. GDP immediately falls around 0.1% (disagreement
index) - 0.15% (combined index) after uncertainty shock hits the economy, and
this negative effect is statistically significant at least in the short-run. How large
is that adverse effect? The combined index rose from 0 to 2.3 due to the debtceiling crisis in Q3 2011. Based on the empirical analysis, this surge in policy
uncertainty potentially reduced real per capita GDP around 0.3% on impact,
which is not negligible. Furthermore, the negative effect is persistent. The 12quarter-ahead response of GDP still stays in the negative region. Second, the
recursive SVAR systematically underestimates the adverse effects of government spending policy uncertainty. The recursive VAR result implies that spending policy uncertainty does not seem to matter. The response of GDP is small
and even positive at some horizons. Also, the response of GDP is not statistically significant at all reported horizons. Those results are clearly opposite to
the results in the proxy SVAR model. What drives those differences? One potential candidate is the endogeneity bias. Ludvigson et al. (2015) point out the
endogeneity issue for the usual recursive SVAR model in studies on uncertainty.
They claim that the recursive VAR can be a good starting point but it is not
easy to isolate the exogenous part of uncertainty by using a recursive VAR
model. Thus the result in the recursive VAR model can be biased because of
this endogeneity. However, the proxy SVAR that I employed does not suffer
from this endogeneity bias because proxy SVAR isolates exogenous shock by
using an exogenous instrument variable, which is defense news in this case, not
by ordering assumption in recursive VAR model.
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Figure 5. Impulse Response of GDP to Government Spending Uncertainty Index:
the extended VAR
A. Disagreement Index

B. Combined Index

Response of real per capita GDP: Extended Model

Response of real per capita GDP: Extended Model
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Note: The black solid and red dotted line indicate the impulse response of log of real per capita GDP to one unit
increasing in government spending policy uncertainty shock in the proxy VAR and recursive VAR, respectively. Shaded area and dashed line indicate 90% confidence bands constructed by the bootstrap method.
The y-axis means % change of log of real per capita GDP from the trend. The x-axis means quarters.
Source: Figure by the author.

Figure 5 shows the response of GDP to policy uncertainty shock in the extended VAR. I try to avoid including too many variables in VAR because of a
relatively short time span and the problem of over-parameterization. To this
end, I estimate the model following Burnside et al. (2004) and Ramey’s (2011)
strategy. I use a fixed set of variables and rotating other variables.11 The fixed
set contains five variables: uncertainty index, log of real per capita GDP, log of
real per capita consumption, log of real per capita investment, shadow federal
fund rate. The first four variables are helpful capturing the responses of private
sectors’ behavior and the last variable helps capturing the response of monetary
policy. The rotating variables are four: log of labor hour, log of real wage, log
of mark-up, and log of GDP deflator. The variables in the VAR are almost the
same as in Christiano et al. (2005) and Fernandez-Villaverde et al. (2015) and

11

Gertler and Karadi (2015) also use the similar strategy to avoid the over-parameterization and
the multi-collinearity.
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therefore the results are comparable to Fernandez-Villaverde et al.’s (2015) VAR
results. Based on AIC criteria and LR test of the model with fixed set, lag
length in VAR is set to 2.
Overall, the results from the extended model seem to be consistent to the
results from the simple model. GDP immediately drops around 0.1% and statistically significant on impact. The negative effects are persistent, which is the
same as in the 2-variables VAR results. The response of GDP stays in the negative region at all reported long horizons. Furthermore, the results in recursive
VAR are not significantly changed even though more variables are added in the
model. The recursive VAR with disagreement index shows small and insignificant effects of spending policy uncertainty, which is in contrast to the result
with the proxy SVAR model. The model with combined index shows negative
response of GDP, but it still underestimates the adverse effects compared with
the result with proxy SVAR model.

Figure 6. Impulse Response of GDP to Government Spending Uncertainty
Index: Comparison
A. 2-Variable model

B. The extended model
Response of real per capita GDP: Extended Model, comparison

Response of real per capita GDP: 2 variable VAR, comparison
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Note: The black solid and red dotted line indicate the impulse response of log of real per capita GDP to one unit
increasing in government spending policy uncertainty shock with the disagreement index and combined
index, respectively. Shaded area and dashed line indicate 90% confidence bands constructed by the bootstrap method. The y-axis means % change of log of real per capita GDP from the trend. The x-axis means
quarters.
Source: Figure by the author.
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Are results different across indexes? Figure 6 shows the results with each index in simple proxy SVAR and extended proxy SVAR. Combined index tends
to show larger negative effects on GDP in short-run compared to disagreement
index, but that difference is not very large. Furthermore, the models with each
index show prolonged negative effects of spending policy uncertainty on GDP.
In sum, the implications are clear and the same across indexes: the uncertainty
in government spending policy harms economic activity and the size of those
negative effects are not negligible.
Figure 7 shows the responses of other variables in the extended system.
Although I report only the results with disagreement index for visibility, the
results with combined index virtually are not different from those with disagreement. An increase in government spending policy uncertainty reduces output through contraction of private consumption and investment. Private consumption decreases by 1% at maximum. Moreover, this contraction continues
for all reported horizons and is statistically significant in the short-run (six
quarters). Private investment also drops around 0.5% at maximum. Furthermore, the response of private investment remains in negative region for all reported horizons. Government spending policy uncertainty seems to affect private sectors’ activity negatively as discussed in previous literature. The previous
studies suggest that wait-and-see option channel and precautionary saving
mainly reduce private investment and private consumption.12

12

See Bloom (2009) and Ludvigson et al. (2015).
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Figure 7. Impulse Response of other variables: the extended VAR with
Disagreement Index
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Source: Figure by the author.

An increase in uncertainty increases price levels except in the short-run,
which implies that it generates future inflation. This is similar to the DSGE
predictions in Born and Pfeifer (2014). The monetary authority conducts contractionary monetary policy in response to this future inflation in short-run.
Consequently, the response of shadow federal funds rate is positive in shortrun, though it is not statistically significant. However, output contraction becomes much larger in longer horizons as shown in Figure 4 and Figure 5 and
therefore the monetary authority starts to cut its policy rate to boost output.
Thus, the response of shadow federal funds turns negative at some point. La-
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bor hours and real wage are decreasing but those responses are not statistically
significant. The mark-up, measured by the inverse of labor share in the business
sector, drops on impact and stays in the negative region at all reported horizons.
Also, the negative response of mark-up is statistically significant in the shortrun. Overall, the results imply that an increase in government spending policy
uncertainty reduces economic activity in the private sector, including private
consumption and private investment. Real wage and labor hours also decrease
in response to an increase in government spending policy uncertainty. The
shock generates moderate future inflation. The monetary authority increases its
policy rate in short-run in response to this future inflation but starts to cut its
policy rate to boost the economy soon.

5. Results
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6. Discussion
In this section, I discuss two issues. One is related to the empirical results
and the other is policy implications. First, I compare the results in Section 5
with the results in the previous literature. The message from the empirical results is clear: uncertainty in government spending policy reduces output, private
consumption, and private investment. This conclusion is similar to FernandezVillaverde et al. (2015). They also show that uncertainty about fiscal policy
measured time-varying volatility hurts economic activity, though they focus on
capital tax policy uncertainty.13 However, the detailed mechanism is somewhat
different. In the VAR model of Fernandez-Villaverde et al. (2015), the responses of real wage and hours are negative but that of mark-up is positive. In their
DSGE model, moreover, a rise in mark-up is the central mechanism to validate
their VAR results.14 However, the rise in mark-up in their analysis is completely
opposite to the results in Section 5. How should we understand those differences?
One potential candidate to explain this difference is a source-dependent
transmission mechanism. Fernandez-Villaverde et al. (2015) focus on capital tax
policy uncertainty while I focus on government spending policy uncertainty. It
is possible to think that transmission mechanism is different with sources of
shocks. In fact, Fernandez-Villaverde et al. (2015) focus on capital tax policy
uncertainty because they find that uncertainty about other fiscal instrument
including government spending has only small effects in their DSGE model. It
potentially means that the transmission mechanisms are different across the
type of uncertainty shocks. Therefore, it is worth finding a new transmission
mechanism for the government spending policy uncertainty shock in DSGE
13
14

In fact, they say that they focus on capital tax policy uncertainty because the effect of other
fiscal uncertainty including government spending uncertainty is small.
Also, the DSGE model in Born and Pfeifer (2014) shows a drop of real wage and hours a rise
of mark-up.
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model. One promising way is to break the tight link between real marginal cost
and mark-up in their DSGE model. In their model, the firm follows the
Rotemberg pricing rule, which means that the inverse of real marginal cost is
equivalent to gross mark-up. Thus, a drop in real marginal cost caused by a
drop in real wage is directly linked to a rise in mark-up. Thus, reducing interdependence between real marginal cost and mark-up can be a key to replicate the
empirical results in DSGE model.
Additionally, Fernandez-Villaverde et al.’s (2015) baseline DSGE predicts a
rise in inflation in response to capital tax policy uncertainty shock. Born and
Pfeifer’s (2014) DSGE also predicts a rise in inflation in response to the fiscal
policy uncertainty shock. This is attributable to firms’ precautionary pricing
motives. The result in Section 5 implies that an increase in spending policy uncertainty induces future inflation, which is consistent to Born and Pfeifer (2014)
and Fernandez-Villaverde et al.’s (2015) baseline DSGE. However, the response
of price level in Fernandez-Villaverde et al.’s (2015) VAR is negative, which implies deflation or disinflation. Thus, they need to modify Taylor-rule in their
DSGE to replicate the VAR result, but their modified Taylor rule is not common.
What are the policy implications of the empirical results? The empirical
findings support the sizable and prolonged adverse effects of government
spending policy uncertainty on economic activity. The government spending
policy is one of the most important fiscal instruments in recent days. For example, the American Recovery and Reinvestment Act in 2009 included a $550
billion spending program to boost the depressed economy. Countries in Europe
also conducted a government spending program of huge size during the 2008
financial crisis and the Great Recession. Recently, the IMF also emphasizes the
role of government spending to boost the depressed global economy. However,
uncertainty about future policy paths possibly offsets the stimulus effects of
government spending. To mitigate this negative effect, clear communication to
the private sector is needed. In the empirical work, I find that defense news,
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which can be a forward guidance of the future path of government spending,
reduces uncertainty about government spending policy. This means that clear
guidance about future government spending paths helps to mitigate the adverse
effects of uncertainty. Based on the finding, advance announcements of spending plans are recommended. Moreover, the sources of uncertainty about future
fiscal policy are various: skyrocketing government debt and the consequent
doubt regarding paying ability, great length of legislative processes, and political
conflicts can be possible sources. To enhance the effects of fiscal stimulus program, it is important to control a level of debt and guarantee fiscal health. It is
also important to establish clear and simple legislative processes.
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7. Concluding Remarks
This paper investigates the adverse effects of government spending policy
uncertainty on economic activity using U.S. time series data. To this end, I construct government spending policy uncertainty indexes based on the SPF forecast disagreement measure provided by the Philadelphia Fed and the government spending uncertainty measure provided by Baker et al. (2015). To isolate
exogenous variation of uncertainty indexes, I use proxy SVAR developed by
Stock and Watson (2008) and Mertens and Ravn (2013) and defense news constructed by Ramey (2011) as an instrumental variable for uncertainty indexes.
The main findings are two-fold. First, an increase in government spending
policy uncertainty has negative, sizable, and prolonged effects on GDP, private
consumption, private investment. Second, the usual recursive VAR model in
literature can suffer from the endogeneity issue. The results with the recursive
VAR tends to underestimate the adverse effects of government spending policy
uncertainty on the economy. The policy implication is as follows. It is important
to mitigate the adverse effect of uncertainty in government spending policies,
because one pillar to escape the era of low growth will be the government
spending policies in many countries including Korea. One policy suggestion
based on the empirical finding is to provide clear announcements of future
spending paths.
This paper can be extended in several directions. First, it is worth building
theoretical models to support the empirical findings. It is not easy to explain
detailed transmission mechanisms in empirical findings with existing models
such as Fernandez-Villaverde et al. (2015) and Born and Pfeifer (2014). Thus,
building a theoretical model is one of the promising directions to extend this
research. Another way is to study the international transmission effects of fiscal
policy uncertainty. Recently, some research has focused on international transmission mechanisms of policy spending, but studies on fiscal policy uncertainty
are sparse. Through studies on international transmission, important implications for external policies such as trade and exchange rate policy may arise.
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Appendix

Figure A. 1. Defense News and Government Spending Uncertainty Index
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국문요약

본 연구는 미국의 시계열 데이터를 이용하여 재정지출정책의 불확실성이 경제활
동에 미치는 영향을 분석하였다. 이를 위해 재정지출정책 불확실성 지수를 구축한
후 도구변수를 사용한 구조적 벡터자기회귀모형(proxy SVAR)을 이용하여 재정지
출정책의 불확실성이 경제에 미치는 영향을 추정하였다. 분석결과는 크게 두 가지
로 요약된다. 우선 재정지출정책의 불확실성이 증가하는 경우 민간소비와 투자 등
민간경제활동이 상당한 정도로 위축되며, 이러한 부정적인 영향은 상당기간 지속
되는 것으로 나타났다. 또한 일반적으로 사용되는 축차구조를 가정한 구조적 벡터
자기회귀모형(recursive SVAR)의 경우 내생성(endogeneity) 문제로 인하여 이러
한 불확실성이 경제에 미치는 부정적인 영향을 과소평가하는 경향을 보이는 것으
로 나타났다.
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