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Abstract

We identify news shocks to U.S. defense spending as the shocks that best explain fu-
ture movements in defense spending over a five-year horizon and are orthogonal to
current defense spending. Our identified shocks, though correlated with the Ramey
(2011) news shocks, explain a larger share of macroeconomic fluctuations and produce
significant demand effects. News about increases in defense spending induces signifi-
cant and persistent increases in output, hours worked, inflation and the interest rate,
and significant increases in investment, consumption and the excess returns of defense
contractors on impact.
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1 Introduction

There has recently been a renewed interest in theories of expectation-driven business cycles, focusing
in particular on the effects of news shocks: shocks which are realised and observed before they
materialise. These types of shocks are of particular importance for fiscal variables, where there
is a natural lag between policy decisions and implementation. Studies which attempt to measure
the effects of news shocks empirically have so far used narrative identification of expectational
shocks, which is particularly time-consuming to implement, and requires the availability of detailed
historical records. In this paper, we propose an alternative methodology to identify fiscal news in
the data, which is easier to implement and can be used in situations where narrative evidence is
unavailable.

Beaudry and Portier (2006) and Jaimovich and Rebelo (2009) present theoretical models in
which news about future productivity is a primary source of business cycle fluctuations. Beaudry
and Portier (2006) were the first to provide empirical evidence in favor of this hypothesis in the
context of structural VARs. Schmitt-Grohé and Uribe (2012) estimate a DSGE model with flexible
prices, which incorporates news about future technology, preference, government spending and
markup shocks, and show that anticipated shocks account for around half of aggregate fluctuations
in the U.S.

By its nature, measuring news in the data can be difficult, but in recent years some studies
have identified news by using the timing of specific events, in particular in the context of fiscal
changes. Ramey (2011) constructs two measures of news about changes in defense spending. The
first uses narrative evidence, based on information in the Business Week and other newspapers, to
construct an estimate of the change in the expected present value of government spending. The
second is constructed using the Survey of Professional Forecasters: changes in government spending

are measured as the difference between actual government spending growth and the one-quarter-



ahead forecast of government spending growth.! Ramey (2011) shows that VAR shocks incorrectly
capture the timing of the news. Thus, inference about dynamic fiscal multipliers, or the effects of
fiscal news in the macroeconomy, are likely to be biased.?

Applying Barsky and Sims (2011) methodology to defense spending, we identify defense news
shocks as the shocks that best explain future movements in defense spending over a horizon of five
years, and that are orthogonal to current defense spending. Our identified defense news shocks
are correlated with the Ramey (2011) news shocks, but explain a much larger fraction of the
variability in all real variables at business cycle frequencies. They also generate more significant
demand effects. In particular, anticipated increases in defense spending induce a significant and
persistent increase in output, hours worked, the interest rate and inflation, and significant impact
responses of consumption and investment. Moreover, the shock identified using our methodology
significantly increases the excess returns of large defense contractors while Ramey’s news shock
does not. These results suggest that the component of the shock identified using our maximum
forecast error variance methodology (henceforth MFEV) contains important information on future
defense spending.

To get a better understanding of the differences between the MFEV and Ramey’s news shocks,
we resort to historical evidence. We make note of the historical events that match our identified
news shocks, and characterize the mismatch between our defense news series and Ramey’s news
shocks. The analysis reveals that, despite the positive correlation, the two series are different. All
the exercises we have performed suggest that using our methodology we exctract defense

news that were not reported in the newspapers and, hence, it is not surprising that the

!Mertens and Ravn (2012) also categorize tax changes in the U.S. as anticipated or unanticipated de-
pending on the difference between the announcement and implementation date using narrative evidence of
tax changes provided by Romer and Romer (2010).

2 Along these lines, Forni and Gambetti (2011), Leeper et al. (2012), and Leeper et al. (2013) have shown
that, because of the existence of legislative and implementation lags, private agents receive signals about
future changes in governments spending before these changes actually take place, thus casting doubts on
the evidence of previous SVAR-based studies on fiscal shocks, in particular because VAR representations are
likely to be non-fundamental. For an alternative view on the fiscal foresight problem in SVARs see Perotti
(2014).



economic consequences of the MFEV and the Ramey news shocks are different.

For our identification procedure to be valid, the government spending series should be exoge-
nous. Clearly, defense spending is largely exogenous, and for that reason we do not apply our
methodology to other non-defense components of government spending. Nonetheless, we perform
additional exercises to show that our identified shock is valid, and that, even in the unlikely case
that there is a fiscal rule relating defense spending to economic fluctuations, the extracted MFEV
shock is not mixed with other typical demand or supply shocks.

Another important concern is that the defense spending news shocks may capture the effects
of total factor productivity (TFP) news shocks. To address this concern, we include TFP in our
benchmark model and later implement an extended estimation algorithm that effectively removes
the potential correlation between defense news shock and current TFP or TFP news. In particular,
we develop an extension to our baseline identification method in which the defense news shock is
identified as the shock that maximally explains the difference between the sums of the contributions
to the five-year variation in defense spending and in TFP, and is orthogonal to both current defense
spending and current TFP. Results from this exercise indicate that the potential of defense news
shocks to generate business cycle fluctuations is not driven by a spurious correlation with TFP
shocks.

Several other studies analyze the macroeconomic effects of anticipated government spending
shocks. Mertens and Ravn (2010), for example, use a DSGE model to derive a fiscal SVAR estimator
that is applicable when shocks are permanent and anticipated, and apply it to U.S. data. Our
framework is less restrictive since it can deal with temporary fiscal shocks and uses medium-run,
rather than long-run, restrictions for identification. Leeper et al. (2012) identify two types of fiscal
news concerning government spending and tax policies. They identify government spending news
using the Survey of Professional Forecasters and map the reduced-form estimates of news into a
DSGE framework. They find that fiscal news is a time-varying process, and incorrectly assuming

time-invariant processes to model news might be misleading. Forni and Gambetti (2014) assesses



the information content of government spending news constructed as the difference between the
current forecast of government spending growth over the following three quarters, measured with
the Survey of Professional Forecasters, and the forecast of the same variable made one quarter
earlier. He finds that the identified government spending news shock generates Keynesian type of
effects, increasing output and consumption and real wages before the actual increase in spending,
but crowding out private investment.

The remainder of the paper is organized as follows. Section 2 describes the econometric frame-
work. Section 3 presents the main empirical results and Section 4 records historical events that
match the MFEV news shocks series. Section 5 provides the results of several robustness checks

and extensions, and Section 6 concludes.

2  Econometric Strategy

2.1 Data

The data cover the period 1947:Q1 to 2007:Q4.%> We include in the VAR: defense spending,
output, hours worked, consumption and investment, all in real per-capita terms, as well as
the real manufacturing wage, the Romer and Romer (2010) narrative series of tax changes,
the interest rate on 3 month T-bills, and CPI inflation.* We also include in the benchmark

VAR a measure of TFP, to ensure that our identified shock is not related to TFP movements.

3 Although Ramey has updated her defense news series up to 2013:q4, we stop the sample at 2007q4 since
many of the variables included in the VAR in the following sections of the analysis, such as the Romer and
Romer tax series, the Mertens and Ravn tax changes, and the excess returns of military contractors are not
available for the extended sample.

4Note that we use the total tax changes of Romer and Romer (2010), which includes both endogenous
and exogenous tax changes. Ramey (2011) uses the Barro and Redlick (2011) average marginal tax rate
series in her VAR. Given that this series is annual, she assumes no tax changes take place within the fiscal
year. We therefore found the Romer and Romer (2010) tax series more appropriate for our analysis. It is
also important to note that including this series in the VAR rather than the Barro and Redlick (2011) tax
series lowers the contribution of our news shocks to output fluctuations by 40%; that is, using the Barro and
Redlick (2011) series might be misleading regarding the importance of defense news shocks for explaining
business cycle fluctuations.



For the TFP series, we use the real-time, quarterly series on TFP for the U.S. business sector,
adjusted for variations in factor utilization (labor effort and capital’s workweek), constructed
by Fernald (2012).°

Both Leeper et al. (2013) and Ramey (2011) discuss the issue of missing information
with respect to defense news events, and how it can undermine the identification of shocks
in SVARs. One efficient way to address this problem is by directly adding more information
to the VAR, as in Sims (2012) and Forni and Gambetti (2011). Thus, together with real
per capita defense spending, we also include in the VAR the Ramey (2011) narrative-based
measure of defense news shocks and the accumulated excess returns of large U.S. defense
contractors series from the Fisher and Peters (2011) Defense Shock Series.® The former
series adds direct information about news in defense spending, while the latter is a proxy for
changes in expectations about defense spending. Apart from adding additional information
to the VAR, the inclusion of these series allows us to check the correlation between the news
series we extract and the series of Ramey (2011), and to compare the effects of the different

identified news shocks within the same VAR.

2.2 Identifying Defense News Shocks

Our identification strategy relies on “medium-run” constraints and builds on Uhlig (2003)
and Barsky and Sims (2011). The defense news shock is identified as the shock that best
explains future movements in defense spending over a horizon of five years and that is
orthogonal to current defense spending. Our underlying identifying assumption is that the
defense news shock is the only current shock that affects future defense spending. This
assumption is consistent with the reasonable notion that defense spending does not respond

to other economic variables, which implies that it is driven by only two shocks, one being

°The majority of the data is taken from Ramey’s website: http://weber.ucsd.edu/ vramey/. The TFP
series are available from Fernald’s website: http://www.frbsf.org/economics/economists/sta.php?jfernald.
6We thank Jonas Fisher for providing us with this data.
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the traditional unanticipated defense shock which moves defense spending on impact and the
other being the defense news shock which moves defense spending with a lag. An example
of a process that would satisfy this condition is:

DF, = pDF,_, + gOlglfalf + ¢25dfnews (1)

t—s

where 0 < p <1, @1, >0, ¥ and e¥™*vs are the surprise and anticipated innovations
in defense spending, respectively, and the news shock is realised s > 0 periods in advance.
Equation (1) implies that a univariate model is unable to recover the impact of the news
shock, since a news shock that occurs today has an effect on defense in the j-ahead period,
leaving current defense spending unchanged. However, other variables may react instanta-
neously to the news shock, since rational expectations induce agents to react in advance
to future anticipated shocks in order to maximize lifetime utility. Hence, we identify the
effect of the news shock by employing a multivariate VAR model, which includes variables
that react to the news shock on impact. We therefore consider a VAR that includes defense
spending together with other macroeconomic variables and use the resulting reduced-form
VAR innovations to search for the structural shock that is i) contemporaneously orthogonal
to defense spending and that i7) maximally explains the future variation in defense spending
over some finite horizon.

Specifically, let y; denote a kx1 vector of observables of length 7. For much of our
analysis this will be: U.S. defense spending, Ramey’s news shocks, output, consumption,
investment, hours, the real wage, the Romer and Romer tax changes, the interest rate,
inflation, TFP and defense contractors’ excess returns. Let the VAR in the observables be
given by

Yo = Fiye + Foyeo + o+ Fpypp + Fo 1wy (2)



where F; are kx k matrices, p denotes the number of lags, I, is a kx 1 vector of constants,
and u; is the kx1 vector of reduced-form innovations with variance-covariance matrix .

The moving average representation of this k-variable VAR is:

where B(L) is a kxk matrix polynomial in the lag operator, L. To identify the structural
shocks, €;, we assume that there exists a linear relationship, u; = Ae;, where A is the impact

matrix. Hence the structural representation of the VAR is:
ye = C(L)ey (4)

where C(L) = B(L)A and &; = A~'u;. The matrix A must satisfy AA’ = 3. For any ar-
bitrary orthogonalization, Z, satisfying this restriction, such as the Choleski decomposition,
the infinite space of permissible impact matrices can be written as ZD, where D is any kx k
orthonormal matrix, satisfying D'D = DD’ = 1.

The h-step ahead forecast error is defined as:

h
Yirn — Eyeyn = Z B;ADey -~ (5)
7=0

where B, is the matrix of moving average coefficients at horizon 7. Since the elements of
¢ are independent, this equation illustrates that the forecast error variance of a particular
variable ¢ at horizon h is the sum of the contributions of the k structural shocks. Let O, ;(h)

denote the contribution of shock j to the forecast error variance of variable ¢ at horizon h:

h
Gi,j == Z Bi,TA/’Y’Y,‘Zl//B'Z,T (6)

7=0



where 7 is the jth column of D, g’y is a kx1 vector which represents the vector of impact
effects of shock j, and B; . represents the ith row of the matrix of moving average coeffi-
cients at horizon 7. The assumption that only two shocks, surprise and news, affect defense

spending implies:
@1,sdf(h) + @l,dfnews(h)

- =1 Vh. (7)
5" Bi,XB),
T7=0
h
where, letting defense spending occupy the first position in the VAR, > B, .X B , represents
=0

the forecast error variance of defense spending at horizon h.

daf

We identify the unexpected defense innovation £;” as the reduced-form VAR innovation

dfnews
t—s

in defense spending.” The news shock ¢ is the true news about future changes in defense
spending s periods ahead. Without loss of generality, we assume the second structural shock
is the news shock, and, thus, the second column of AD is its impact vector. In practice,
Restriction (7) is unlikely to hold at all horizons in a multivariate VAR model. Hence, as
suggested by Barsky and Sims (2011), we select the second column of the impact matrix
AD that comes as close as possible to making Equation (7) hold over a finite set of horizons.
In particular, we choose the second column of D, denoted by the vector v, such that this
second shock maximizes the forecast error variance of the defense spending variable over
horizon H that is left unexplained after the contribution of the unanticipated defense shock
is accounted for. In other words, our identification procedure requires finding the ~ which
maximizes the sum of contributions to the forecast error variance of defense spending from

horizon 0 to horizon H, subject to the restriction that these shocks have no contemporaneous

effect on defense spending.

"Note that this corresponds to the first structural shock identified by a Cholesky decomposition, and so
the impact vector of this shock is simply the first column of the Cholesky factor A.



Formally, we solve the following optimization problem:

H
v* = argmax Y ©;a(h) (8)

T =0
subject to v(1) = 0 (9)
vy =1 (10)

Restriction (9) ensures that defense spending does not respond contemporaneously to
news shocks, while Restriction (10) implies that v is a column vector that belongs to an
orthonormal matrix D.

We set H = 20 quarters and p = 4 lags in our benchmark specification and examine
the robustness of our results to alternative lag lengths and truncation horizons in the Online

Appendix.®

3 Results

3.1 Impulse Responses

Figure 1a shows the estimated impulse responses of all variables to a one standard deviation positive
defense news shock from the benchmark VAR.? All responses should be interpreted as deviations
from steady state values.

In accordance with our identification assumptions, defense spending does not respond on impact

to the positive news shock. In the subsequent periods it grows gradually, peaking after 6 quarters at

8The Online Appendix is available at http://apps.eui.eu/Personal /Pappa/research.html.

9Dashed lines represent 2.5th and 97.5th percentile confidence bands. These bands are con-
structed from a residual-based bootstrap procedure with 2000 repetitions.We use the Hall confidence
interval (see Hall (1992)) which attains the nominal confidence content, at least asymptotically, under gen-
eral conditions and has relatively good small sample properties as shown by Kilian (1999). Many studies
in the literature report more narrow, 68% error bands. Although, for comparability with other studies, it
would be useful to include the 68% error bands, we decided not to do so here for ease of presentation and
also because there is no added information obtained from presenting the 68% bands.
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around 4%. Output, investment, consumption and hours all increase on impact, with the responses
being statistically significant at 0.24%, 0.63%, 0.26% and 0.2% respectively. The peak response of
output comes after 3 quarters, reaching 0.36%. Following Mountford and Uhlig (2009), Uhlig (2010),
Fisher (2010), and Owyang et al. (2013), we compute the output multiplier in the 6th quarter, when
defense spending reaches its peak, as the ratio of the 6 quarter cumulative output response to the
6 quarter cumulative defense spending response, multiplied by the average ratio of nominal GDP
to nominal defense spending over the sample period. In other words, multipliery = %%
In the baseline VAR, the cumulative output multiplier is 2.14.

It is also apparent that the real wage declines significantly following the news shock. Given
that the real wage is measured as the product wage in the manufacturing sector, rather than the
consumption wage, this result can be interpreted along the lines of Ramey and Shapiro (1998), who
showed that the relative price of manufactured goods rises significantly during a defense build-up
and, thus, product wages in these industries can fall at the same time that the consumption wage is
unchanged or rising. The news shock also raises the Romer and Romer (2010) tax series marginally
on impact and inflation and interest rates more significantly and persistently.

Finally, the shock induces a significant increase in the excess returns of large defense contractors,
while it has an insignificant effect on TFP both on impact and at future periods. Since we have
not imposed any restrictions on those series, their impulses imply: a) our identified shocks seems
to capture news about future defense spending since they affect the valuation of the stocks of large

defense contractors on impact and b) our defense news shock cannot be related to a positive TFP

shock that we mislabel as a defense news shock.

3.2 Comparison with the Narrative-Based Ramey (2011) Shocks
3.2.1 Impulse Responses to Ramey (2011) Shocks

Figure 1b shows the estimated impulse responses to a positive one standard deviation shock to

10



the Ramey news variable, identified as its VAR innovation orthogonalized with respect to defense
spending. Three important differences stand out. First, our MFEV identified news shock has a
larger effect on defense spending: the peak response of spending following the Ramey news shock,
again after 6 quarters, is 3.48% compared to 3.99% following the MFEV news shock. Second,
the responses of all the macro variables to the Ramey shock are noticeably weaker and barely
significant. The cumulative output multiplier after 6 quarters is 1.3. The response of hours worked
is also weaker at all horizons. The responses of investment and consumption are significantly
positive on impact but quickly turn negative. The interest rate response is insignificant, and the
response of inflation is weaker, although the dynamics are similar. Third, and most importantly,
the Ramey news shock does not significantly affect the excess returns of large defense contractors,
neither on impact nor with a lag. We interpret this as an indication that our identified shock

contains more information of news about future defense spending than Ramey’s shock series.

3.2.2 Comparison of Forecast Error Variance Decomposition

Figure 2 shows the share of the forecast error variance of the endogenous variables attributable to
the MFEV and the Ramey news shock. In general, our news shock explains a larger share of the
forecast error variance of all variables. For example, it explains 48% of the variation in defense
spending at a three year horizon compared to 38% for the Ramey news shock. Moreover, our news
shock explains 76% of the variation in the Ramey news variable on impact. This indicates that
our identified news shock is related to Ramey’s news shock, though it appears to have different
economic effects.

In addition, our MFEV news shock accounts for 9% and 13% of variation in output and hours at
a one year horizon, respectively, compared to 2% and 4% explained by Ramey’s news shock, as well
as a bigger share of the variation in the nominal variables. In particular, our news shocks explains
30% and 6% of the variation in inflation and interest rates at a one year horizon, respectively,

compared to 11% and 1% accounted for by the Ramey news shock.
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To examine whether these differences are statistically significant, we have estimated the p-value
for the null hypothesis that the difference between the contribution of the MFEV news shock and
the Ramey news shock to the variation in defense spending does not exceed zero.' We focus on
the horizon at which the point estimate of this difference is maximal. The estimated p-value of
0.01 indicates that the difference is significant, strongly suggesting that our news shock contains

relatively more information about future defense spending.

3.2.3 Excluding the Ramey (2011) News Series

An important contribution of our methodology is that it allows the estimation of the effects of
defense news shocks even in the absence of narrative-based measures. Given that such measures
are unavailable for most countries, and extremely time-consuming to produce, it is important to
alleviate the concern that our empirical results are driven by the inclusion of the Ramey (2011)
news series in the VAR, which would suggest that the applicability of our methodology is limited
to economies for which such measures are available. To this end, we re-estimate our baseline
VAR, excluding the Ramey (2011) news series. The results of this exercise are presented in Figure
3. While some responses are smaller, it is apparent that the main results remain qualitatively
unchanged: the identified news shock continues to raise the real aggregates, as well as inflation
and the interest rate, and it continues to significantly raise the excess returns of the large defense
contractors, while having no significant effect on TFP.

The correlation between these identified MFEV news shocks with the benchmark shocks ob-
tained in Section 3.1 is 0.55. This is a strong correlation, although there does appear to be a
non-negligible wedge between the two identified shock series. While it is clear that including the
Ramey (2011) series increases the importance of the shock in explaining the future variation in

defense spending and, hence, improves identification, it is still evident that the effects of defense

10This p-value is estimated as the proportion of bootstrapped estimates of this difference not exceeding
zero. As noted in Lutkepohl (2005), p. 712, this estimation procedure will yield p-value estimates that are
consistent under general assumptions. Details of this exercise appear in the online appendix.
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news do not change qualitatively with respect to the benchmark VAR.

The MFEV shock we recover can be thought of as having two components: one that
is closely related to the Ramey news and corresponds to information that was available in
the public sphere about future changes in defense spending and one that is unrelated to
this information and the MFEV methodology is extracting by exploiting the Forecast error
variance decomposition of defense spending. Ramey news may, or may not have actually
been implemented. Instead, by construction, the MFEV news shocks relates to defense news
that were all implemented but it is less clear whether they were in the public sphere. It could
be that they were in the news and Ramey failed to captured them, or judged that were not
relevant for forecasting future changes in defense. Although, Ramey news and MFEV shocks
correlate, they are not identical and they seem to pick up different types of types of news.

The contemporaneous correlation of the MFEV shock extracted in the VAR without the
Ramey series and the Ramey news is 0.26. This implies that using the MFEV methodology
we are capturing part of the Ramey news even without including her series directly in the
VAR. Thus, the two components of the MFEV shock are interrelated, but not identical and
it is difficult to decompose the shock into the component related to the Ramey news and the
component which is not captured by the newspaper readings.!! In the next subsection, we try

to isolate the component related to unreported news and analyze its economic consequences.

3.2.4 The Informational Content of MFEV Shocks

The exercises performed so far imply that the MFEV shocks contain more information relative to
the Ramey news series. Since Ramey’s news series is included in our benchmark VAR, we would
like to examine directly what more our MFEV series captures, which is not captured by Ramey’s

news shocks. To do this, we project our MFEV shock series, identified in Section 3.1, onto the

1We have also confirmed the two shocks do not Granger cause each other, i.e., the relation between the
two shocks is a contemporaneous one rather than a lead-lag relation.
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shock to the Ramey (2011) news series, identified in Section 3.2. The resulting residual (henceforth
MFEVORT) represents the variations in the MFEV series which are orthogonal to the Ramey
shocks. To study the effects of the MFEVORT series, we then project all of the other variables in
the VAR onto their own lags and the current and lagged values of MFEVORT and estimate the
impulse responses of the variables to changes in MFEVORT. 2

The estimated impulse responses to MFEVORT are shown in Figure 4. Similar with the bench-
mark results, MFEVORT has a significant effect on future defense spending as well as on all real
and nominal variables. More specifically, it raises the real aggregates, inflation, interest rates and
taxes, and has a significant effect on defense spending after five quarters. Relative to the MFEV
shock, MFEVORT raises investment more persistently and lowers the real wage in a more pro-
nounced and persistent manner. Finally, notice that MFEVROT has a much stronger and more
persistent effect on the excess returns of large defense contractors. The significant effects of the
artificial shock series on macroeconomic aggregates suggest that the component of defense news
which is not captured by the Ramey news is important for determining the economic consequences
of defense news in the data. Finally, notice that the correlation of the MFEVORT shock and
the MFEV shocks extracted from the VAR without the Ramey news of the previous subsec-
tion is 0.71. Hence, indeed the news which was not available in the public sphere is what
drives the wedge between the Ramey’s news and our MFEV shocks and brings additional
info relative to the narrative series.

In an alternative exercise we present in the online appendix in order to save space, we
have tried a different way of isolating the component of the MFEV news which does not
relate to Rameys news. We have orthogonalized the MFEV shock of Section 3.2.3, i.e.,

extracted from the VAR without the Ramey news series as an endogenous variable, with

12We thank Karel Mertens for suggesting this exercise. We excluded Ramey’s series from the estimation
of these impulse responses so as to avoid collinearity resulting from the fact that MFEVORT is a linear
combination of all lagged variables. Since MFEVORT is orthogonal to Ramey’s series by construction, its
inclusion would be redundant.

14



respect to the Ramey news series and plot the impulse responses of the macro variables to this
alternative orthogonalized shock that we call MFEVORT?2 in the online appendix. Responses
to MFEVORT?2 are very similar and statistically indistinguishable from the responses to
MFEVORT. The correlation between the two shocks is 0.73. Hence, both these two exercises
suggest that the component of defense news that Rameys methodology fails to capture,
either because of no available records in the public sphere, or because of human error when
collecting the defense news, or of wrong judgment, increases much more private investment
inducing stronger demand effects relative to the Ramey news. Taking it to the limit, one
could claim that the kind of news Ramey does not capture seem to be related with news
that stock market participants have since the excess returns of military contractors increase
significantly and considerably in response to the component of news that Ramey fails to

capture.'?

3.3 The Effects of Unanticipated Defense Spending Shocks

Defense spending is not perfectly predicted by economic agents, despite fiscal foresight. In equation
(1) we assume that defense spending is driven by two shocks, one being the defense news shock
which moves defense spending with a delay and the other being the traditional unanticipated
defense shock which moves defense spending on impact. In Figure 11 we plot the impulse responses
from the benchmark VAR to the latter shock. Besides the large effect on defense spending itself,
the unanticipated shock has a relatively small effect on the economy, in particular because it

substantially crowds out private investment. One puzzling feature of the shock is that it raises

13 Another way of checking the informational content of the recovered shocks is to investigate how they
relate with the revisions of federal spending forecasts from the Survey of Professional Forecasters (SPF). We
construct the revision, between period t — 1 and ¢, of expectations of growth in federal spending from period
t — 1 to period ¢+ 3, which is the longest horizon reported by the SPF. We then project this SPF-based news
variable on four of its own lags and current and four lagged values of the MFEV, the MFEVORT and the
Ramey news series. Figure 7 in the online appendix shows the response of the SPF-based news series to the
two news shocks and the artificial MFEVORT measure. The SPF series all react on impact to the different
news, although responses are not statistically significant.
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TFP significantly on impact. Ben Zeev and Pappa (2015) show that this is due to the presence of
measurement error in quarterly TFP series, and that if the TFP response is shut down the output
multiplier is zero for unanticipated defense shocks. Another puzzling aspect that emerges from the
figure is the positive response of the Ramey news series to the unanticipated shock, which becomes
statistically significant after one quarter. It is worth noting that this response, albeit statistically
significant, reflects a small contribution, of less than 5%, to the forecast error variance of the Ramey

news series. Clearly, anticipated and unanticipated defense shocks have very different effects.

4 The Chronicle: MFEYV Series and Historical Records

The previous sections have established that there is a lot of informational discrepancy between our
identified defense news shocks and the news shocks of Ramey (2011). In this section we look at
the two different shock series from a historical perspective, and try to identify the events which
our shock series captures that Ramey (2011) fails to account for. In order to make the series
comparable, since the MFEV series is continuous while Ramey’s shocks are not, we generated a
series that is equal to zero if the corresponding MFEV value is less than one standard deviation in
absolute value, and is equal to the MFEV value otherwise.

This generated series is plotted against Ramey’s original series in Figure 5, where both series
are normalized by their respective standard deviations. The Ramey news and our generated series
coincide at only 8 points: 1950:Q2, 1961:Q2, 1961:Q4, 1963:Q3, 1977:Q3, 1980:QQ2, 1989:Q4 and
2002:Q1. Even for these events, the size of the shock recovered is very different. According to
Ramey’s series, the defense news shocks in 1950:Q2 is much larger than the identified MFEV
shock, and for the rest of the events the size of the MFEV shock is larger than Ramey’s shocks.

Moreover, in 32 cases Ramey (2011) identifies a news shock that the MFEV methodology fails
to capture, and in 24 cases we recover a defense news shocks when the Ramey shock is zero. Some

of this mismatch is due to the different timing of the shocks. In 5 cases the defense news shock
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according to the MFEV methodology occurs a few quarters before the Ramey shock. For example,
Ramey (2011) identifies a defense news shock in the first quarter of 1981, when Ronald Reagan
announced, on the 19th of February, that he planned to increase the military budget by 24.1%.
Instead, the MFEV methodology identifies a shock in the last quarter of 1980, when Reagan was
elected and, according to the Republican platform of the 1980 election, an increase in military
spending was expected. Similarly, we recover a news shock in the first quarter of 1990, when
tensions between Iraq and Kuwait were increasing and the Iraqi military began preparations at the
border with Kuwait, while Ramey (2011) identifies a shock in the fourth quarter of 1990, based
on the newspaper reports of U.S. intervention to defend Kuwait. These discrepancies suggest that
the informational content of the two shock series is different and this drives the differences in their
economic consequences.

Table 1 reports the quarters for which the MFEV shocks and the Ramey shocks give predictions
of opposite signs, and the dates for which we identify a shock to defense spending while Ramey
does not, as well as the size of those shocks in terms of standard deviations. The third column of
the table describes the historical events that could match our identified defense news shocks.!

We highlight some episodes for which it is clear that the MFEV series captures news about

15" For example, in the second quarter of 1955 we

defense spending that Ramey fails to capture.
identify a negative defense spending shock that can be associated with the conclusion of the Geneva
Summit between the U.S., U.S.S.R., U.K., and France on July 23rd. The purpose of the summit
was to bring together world leaders to begin discussions on peace. During the same quarter the
Federal Republic of Germany (West Germany) also joined NATO. On the other hand, the positive
shock in the third quarter of 1968 coincides with the U.S. pre-election period, in which Richard

Nixon was the front-runner following a campaign in which he claimed to have a “secret plan” to

end the Vietnam war. In the second quarter of 1970, Ramey (2011) recovers a negative defense

14The recovered events come from historical records in http://en.wikipedia.org/wiki/Years_in_the_United_States.
15In the Online Appendix we describe in detail all historical events associated with our defense news
shocks.
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news shock, based on reports that suggest that defense spending should be cut between 1970 and
1971, despite the fact that in that quarter Nixon announced the invasion of Cambodia. Instead,
the MFEV methodology identifies a positive defense news shock in this quarter. Again, on April
30 1975, the Vietnam War ended and the MFEV shock takes a negative value in this quarter. On
November 18 1981, President Reagan proposed renewed disarmament negotiations, to be called
Strategic Arms Reduction Talks (START), and our MFEV series identifies a negative defense news
shock in that period.

After contrasting our shocks with the historical evidence, it is clear that the MFEV news
series capture relevant information that can be easily associated with defense news. Moreover, the
extraction of the shocks is objective and needs no judgement calls, no keywords to be recovered

and no ex ante historical record readings.

5 Validity of Our Identification Procedure

The striking difference in the effects of our MFEV shock and Ramey’s news shock is intriguing.
Ramey (2011) acknowledges that the narrative approach might leave some information about an-
ticipated shocks uncaptured and the comparison between historical data and our identified shocks
in the previous section reinforces this statement. Hence, our methodology can be seen as comple-
mentary to her approach and easily applicable without referring to historical newspaper records.
Nonetheless, given the nature of our identification methodology, there can still be some concerns
about the validity of our approach. In this section we try to address possible criticisms of our
identification procedure and establish the validity of our results through a series of diagnostic
checks. Firstly, as discussed above, our identification is based on the assumption that defense
spending is driven only by its own anticipated and unanticipated shocks. If this does not hold, we
might mislabel an endogenous reaction to other economic variables as a defense spending shock,

and this could result in incorrect conclusions regarding the effects of defense spending shocks. One
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of the advantages of using defense spending, rather than other components of government spending,
is that it is unlikely that defense spending has an endogenous component. After all, wars occur in
response to socio-political events, and not as a reaction to business cycle conditions. To illustrate
the validity of this idea, we test the exogeneity of defense spending by estimating its response to
other types of shocks. Secondly, an implication of the violation of this assumption would be that
the identified defense spending shocks are correlated with other types of shocks; to test this we
calculate the correlations between our identified MFEV shocks and other economic shocks. Since
TFP news shocks have been shown to have particularly important implications for macroeconomic
fluctuations, we also extend our baseline estimation method to purge our identified defense spending
news shocks of any possible correlation with TFP.

Finally, we present some further extensions of our baseline VAR to gauge the robustness of our
results. In particular, we report the results for the VAR excluding Ramey’s news shocks, check for

potential omitted variables, and test the robustness to some alternative VAR specifications.

5.1 Exogeneity of Defense Spending

For our identification strategy to be valid, defense spending should be exogenous, meaning that
it does not respond to other economic fluctuations. As discussed above, this is very likely to
hold by the nature of defense spending. Nonetheless, to demonstrate the exogeneity of our series
more formally, in Figure 6 we plot the responses of defense spending to different shocks that are
considered to be important sources of business cycle fluctuations: the Romer and Romer (2004)
monetary policy shock measure, the Romer and Romer (2010) exogenous tax shock measure,'6 a

shock to the real price of oil, the TFP news shock and the unanticipated TFP shock from Barsky and

Sims (2011), the innovation to the U.S. economic policy uncertainty index of Baker et al. (2012),

6Romer and Romer (2010) provides two series of endogenous and exogenous tax changes whose sum
produces the total tax changes series, which we use in the benchmark VAR. We use the exogenous tax
changes series for this exercise.
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and the unanticipated and anticipated tax shocks constructed by Mertens and Ravn (2012).17
The response to each shock is estimated via individual regressions in which defense spending is
projected onto four of its own lags and four lags of each shock series. The response of the defense
spending series to these shocks is always insignificant. Defense spending appears to be exogenous

and unrelated to shocks that affect the cycle.

5.2 The MFEV Shock and Other Structural Disturbances

Another implication of defense spending being endogenous to economic fluctuations would be that
our identified MFEV news shocks capture the effects of other economic shocks. For example,
suppose there is a defense spending rule which positively relates spending to past GDP. Then,
a positive shock that raises current and future GDP would increase future defense spending and
therefore, given our identification procedure, would be spuriously included in our MFEV shock.
Given the observed significantly positive effect of the MFEV shock on output, a possible correlation
between the MFEV shock and other expansionary shocks would imply that the multiplier, and the
fraction of GDP volatility accounted for by the MFEV shock, would be overestimated. To address
this concern, we first compute the response of defense news shocks to other shocks. Second we
compute the correlation between the identified MFEV news shock and up to four lags and leads of
the different macroeconomic shocks considered in Section 5.1'8.

In Figure 7 we plot the contemporaneous and lead and lag correlations between the MFEV news
shocks and the other eight shocks we consider, together with the corresponding 95% asymptotic
confidence intervals. The results indicate that the cross-correlations are small, with all correlations

being lower than 19% in absolute value, and mostly insignificant. This suggests that our shock

1"The Mertens and Ravn (2012) anticipated tax shock is effectively available in the form of 17 separate
series, each corresponding to a different anticipation horizon at which the news shock took place. We sum
these various series, thus producing a single series of tax news shocks, albeit with heterogeneous anticipation
horizons. The results of both this section and the next section are unaffected by taking the separate series
themselves instead.

18Gince the results of the two exercises are similar we report here the results obtained from the second
exercise to save space. The results from the first exercise are available upon request.
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is well identified and the fact that it has significant effects on output, consumption, investment and

hours is not due to mixing its effects with other disturbances.

5.3 Restricting the TFP Responses

Our benchmark results indicate that TFP does not respond significantly to the MFEV news
shock. However, the fact that the responses are negative after the shock may raise the con-
cern that our results are driven, in part, by this delayed effect on TFP. To alleviate this
concern, we develop an alternative estimation algorithm that effectively removes any poten-
tial delayed effect that the identified defense news shock may have on TFP. In particular,
we extend our baseline identification method, and identify the defense news shocks as the
shock that maximizes the difference between the contributions to the five-year variation in
defense spending and in TFP, and is orthogonal to both current defense spending and current
TFP. We also restrict the shock to have no effect on TFP on impact, to be consistent with
the notion that our identified shock should have no relation to TFP at all horizons. This
restriction effectively ensures that unanticipated TFP movements are not spuriously mixed
with our shocks.

We put defense spending and TFP in the first and second positions in the VAR, respec-
tively, and index the defense news shock as 2 in accordance with the notation in Section 2.2.
As before, letting v be the second column of D (corresponding to the defense news shock),

the estimation of v* requires solving the following constrained maximization problem:

v* = argmax (Z ©12(h) =) @2,2<h)> (11)

Y

subject to y(1) = 0 - (12)
12) = 0 (13
o= 1 (14)
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where restrictions (12) and (13) ensure that the identified shock is orthogonal to current
TFP and defense spending, and restriction (14) ensures that the identified ~ is a unit vector.
Since this problem can no longer be reduced to an eigenvalue-eigenvector problem as in Uhlig
(2003), we resort to using a numerical optimization procedure. In particular, for each draw
from the posterior distribution of the reduced-form VAR parameters, we search over 107
random draws of unit vectors and choose the vector that maximizes the objective function
(11). The specific steps are as follows: ¢) randomly draw a (k — 2)x1 vector of NID(0,1)
random variables and divide this vector by its norm to obtain a unit vector v, ii) add two
zeros to the first and second elements of v and use the resulting vector to compute the value
of the objective function, 4i7) repeat steps 1 and 2 107 times, iv) pick the vector v* that
corresponds to the maximal value obtained in step 2. This is the identified column vector
from which we compute the impulse responses and forecast error variance shares.

Figures 8a and 8b show the impulse responses and the forecast error variance shares,
respectively, for the MFEV news shock identified from this extended estimation procedure,
as well as the shock to the Ramey (2011) series, orthogonalized with respect to TFP and
defense spending, and the benchmark MFEV news shock as identified in Section 2.2.1% It
is evident that TFP movements are not the driver of our results: the identified defense
news shock continues to dominate the Ramey news shock in terms of its effects on the real
aggregates, inflation, and interest rates. It is also apparent that it generates responses that
are very similar to those produced by the benchmark MFEV news shock. Thus, we feel

comfortable rejecting the possibility that TFP shocks are driving our results.

5.4 Other Omitted Variables

It may also be the case that we have omitted important variables from our exercises, which

19Note that we restrict the Ramey news shock to be orthogonal to current TFP for comparison purposes,
as the MFEV news shock from the extended identification procedure is also subject to this restriction.
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would again imply that our defense news shocks can be confused with other potential shocks
that increase demand in the short run, and are associated with future increases in defense
spending. In this subsection we present exercises considering some possible suspects.

Firstly, we augment our VAR with the spread between Aaa and Baa bond rates, to
investigate whether our shock is spuriously correlated with a shock to risk. Whenever the
spread between these two securities increases, the market believes there is higher probability
of default for the riskier Baa rated bonds. The spread may also increase as a result of
the Baa securities becoming less liquid, either as a result of their increased riskiness or
because of stress in financial markets. Since there are a large number of firms involved in
these measures, the spread provides a good indicator of economy-wide stress. By looking at
this spread, therefore, we include a series that proxies for the overall state of the economy.
Furthermore, Kang and Pflueger (2014) suggest that corporate bond yields reflect fear of
debt deflation. Higher credit spreads reflect higher expected credit losses, and a higher risk
premium due to the greater concentration of defaults.

The results from adding the Baa-Aaa spread series to the original VAR are shown in
Figure 9. The credit spread has an insignificant response to our news shock, and other
responses do not change significantly, so that our measure of news about defense spending
does not appear to capture a risk factor that was omitted in the original VAR.

Furthermore, governments might change the composition of government spending. As a
result, it could be that we observe significant effects from defenses news shock simply because
another component of federal spending is changing and thus generating significant demand
effects. We therefore include the non-defense spending series in our benchmark VAR.?
Figure 10a rejects this hypothesis. In fact, there is a marginally significant and negative

response of the non-defense spending component, which seems to be crowded out by the

20Tn exercises that we do not present here for economy of space, we also consider different components of
government spending, in particular government consumption and investment.
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defense spending news shock. Hence, the significant macroeconomic effects of defense news
cannot be attributed to the fact that the defense news shocks are correlated with positive
innovations in non-defense spending.

Future increases in defense spending might be driven by positive innovations in investment
specific technology. Given that a big proportion of defense spending is related to items that
can be affected by investment specific shocks, in Figure 10b we present the impulse responses
when we add to the original VAR the ratio of the price of equipment and software investment
and durable consumption to the price of nondurables and services consumptions (RPI). Tt
is apparent that RPI does not react significantly to the identified shock at all horizons, and
that the responses of other variables are not effected by including the RPI.

In our benchmark VAR we include TFP to ensure that our identified defense news is
not related with TFP movements. Since in countries with weak or no newspaper archives
it would be very challenging to construct reliable high-frequency series for TFP and since
its important to establish that our defense news shocks are not TFP news shocks we also
analyze whether our benchmark results are robust to the use of alternative TFP series such
as the standard Solow residual in the benchmark VAR. We present the impulse responses of
this alternative VAR in the Online Appendix. Both impulse responses to the defense news

shock and the quantitative inference is robust to the use of the more accessible measure for

TFP (i.e., the Solow residual).?!

5.5 Other Robustness Checks

In addition to the exercises discussed above, we have examined the robustness of our results
along the following dimensions: i) assuming different lag specifications or alternative trunca-

tion horizons for the MFEV optimization problem; i) inclusion of a linear time trend in the

21'Whereas Fernald TFP series did not rise in response to the MFEV shock, the Solow residual does increase
moderately; this rise is consistent with the expansionary implications of our shocks and the fact that factor
utilization is not accounted for in the construction of the Solow residual.
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benchmark VAR; iii) testing for non-linear effects of the news shocks in different business
cycle and political regimes; and iv) relation of MEEVORT to other structural disturbances.
The results of these checks, which are presented in the online appendix, indicate that our

main results are robust to all of these changes.

6 Conclusion

In this paper we have developed a novel procedure for identifying defense spending news
shocks. Relative to the existing literature, our methodology is objective and needs no judge-
ment calls, no keywords to be recovered and no time-consuming ex ante historical record
readings. As a result, it can be applied to countries with weak or no newspaper archives.
We have shown that our approach captures richer information about future defense spending
increases relative to the approach of Ramey (2011), by contrasting our shocks with real time
events and announcements and ruling out the possibility that our shocks are related to other
macroeconomic shocks.

Using our extracted shocks, we show that news about defense spending does significantly
affect aggregate demand and explains a non-negligible fraction of output fluctuations. In
contrast with Ramey (2011), MFEV-identified fiscal news generate significant Keynesian
type effects on the economy. According to our estimates, news about future changes in
defense spending account for a non-negligible share of output fluctuations at business cycle
frequencies.

Our results are useful to both academics and policymakers. Since anticipation effects are
estimated to be significant and economically important, it is important to include them in
empirical studies of the effects of fiscal changes. Moreover, policymakers should be cautious
in announcing policy changes that can affect agents’ expectations about future government

spending. Or, reversing this argument, policymakers can use policy announcements as a tool
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for responding to the cycle when constrained by budgetary or other types of restrictions.
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Table 1: Historical Narrative of MFEV News Shocks.

Dt MFEV Tmey
ate Shock cws Historical Narrative
Series

1948:Q2 -1.08 0.26 Pre-election period with clear advantage to democrats
that support peace treaties.

1948:Q4 9231 0.26 Pre-election period with clear advantage to democrats
that support peace treaties.

1955:Q2 -1.91 0 End of Geneva summit; West Germany joins NATO.

1959:Q3 _1.58 0 Opening of the American National Exhibition in
Moscow.

1960:Q3 22.06 0 Pre-election period for John F. Kennedy supporting
peace.

1961:Q3 -1.03 0.12 August - Alliance for Progress founded by U.S.
April 20 - Lyndon Johnson in New York, and Nikita

1964:Q2 -1.30 0 Khrushchev in Moscow, simultaneously announce plans
to cut back production of materials for making nuclear
weapons.

1968:Q3 1.38 0 Pre-election period for Richard Nixon supporting
reinforcement of national defense.

1970:Q2 1.25 -0.06 April 29 - The U.S. invades Cambodia.

1970:Q3 1.01 0 September 5 - Vietnam War: Operation Jefferson
Glenn.

1971:Q3 -1.16 0 August 15th, U.S. President Nixon announces 90-day
freeze on wages, prices, and rents.

1975:Q2 -1.05 0

April 30 - Vietnam War: The Fall of Saigon.
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Continued from previous page.

Dt MFEV Tmey
ate Shock cws Historical Narrative
Series

1975:Q3 1.44 0 August 20 - NASA launches the Viking 1 planetary
probe toward Mars.

1977:Q3 -1.06 -0.04 September 7 - Torrijos—Carter Treaties are signed.

1978:Q2 1.94 0 From May 19 through June, the U.S. provides support
in rescue operations in Zaire.

1979:Q3 1.10 0 July 3 - Jimmy Carter signs first directive for secret
aid to opponents of pro-Soviet regime in Kabul.

1980:Q2 _1.85 0 Pre-election period considered as realigning election:
Carter as a peacemaker vs. Reaganomics.

1980:Q3 1.31 0 Pre-election of Ronald Reagan - polls suggest level of
defense spending is low.

1980:Q4 2.03 0 Election of Ronald Reagan - plans for increases in
defense spending in Republicans platform.

1981:Q4 -1.19 0 Strategic Arms Reduction Talks proposal by President
Reagan.

1987:Q2 -1.03 0 “Tear down this wall!”: Mikhail Gorbachev’s glasnost
and perestroika.

1988:Q2 1.51 0 Mid-March and April - Panama crisis.

1990:Q1 1.18 0 Increasing tensions between Iraq and Kuwait.
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Continued from previous page.

Dat MFEV Tmey
ate Shock cws Historical Narrative
Series

1992:Q3 -1.49 0 Pre-election period with Clinton ahead of Bush, and
democratic platform supporting defense conversion.
Democrats pre-election support military cuts; U.S. fails

1996:Q3 -1.00 0 in its attempt to build support for military action
against Iraq in the UN Security Council.

1999:Q3 -1.06 0 Ending of Kosovo War.

2001:Q2 -1.09 0 June 5 - Jim Jeffords leaves the Republican Party,
giving Democrats control of the U.S. Senate.

2001:Q4 -1.04 0 The U.S. government indicts Moussaoui for

involvement in September 11 attacks.

Notes: This Table reports the quarters for which the MFEV shocks and the Ramey shocks
give predictions of opposite signs and the dates for which we identify a shock to defense
spending while Ramey does not, as well as the size, in terms of standard deviations, of those
shocks. The third column of the table describes the historical events that could match our
identified defense news shocks.
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Figure 2: The Share of Forecast Error Variance Attributable to MFEV News
Shocks and Ramey’s News Shocks.
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Figure 3: VAR Without the Ramey (2011) Series: Impulse Responses to a One
Standard Deviation Defense News Shock (Solid Lines).
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in section 2 in a VAR that excludes the Ramey (2011) news series. Dashed lines represent
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bootstrap procedure repeated 2000 times. Horizon is in quarters.
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Figure 4: Impulse responses to MFEVORT (Solid Lines).
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Notes: The impulse responses were obtained from projecting the variables in the bench-
mark VAR onto their own lags and the current and lagged values of the artificial residual
(MFEVORT) obtained from projecting the MFEV news shock series onto Ramey’s shock
series. Presented impulse responses are with respect to a one standard deviation change in
MFEVORT. Ramey'’s series is excluded from the former projection so as to avoid colinearity
and four lags of the variables and the residual are included. Dashed lines represent 2.5th and
97.5th percentile Hall (1992) confidence bands generated from a residual based bootstrap
procedure repeated 2000 times. Horizon is in quarters.
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Figure 5: Time Series of MFEV-Zeroed Series.
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Figure 6: Impulse Responses of Defense Spending to Various Macroeconomic
Shocks (solid lines).
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Figure 7: The Cross-Correlation between the MFEV News Shock and Lags/Leads
of Other Structural Shocks.
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39



‘sIejrenb ur st uozoy ‘(B 2InSr{ 01 SUIPUOdsalLIod YoOys dY]) POYISW UOIJRIYIJUSPI SUI[SSRY dY]J BIA POYIJUSPI YOS
SMOU 9T} ST YOOUS SMOU AH N JIRWYDUS( o} pue Surpuads osuajop pur J,], JUSLIND 0} [RUOSOYIIO SI IR} SOLIOS Aourey]
9T} 0} JDOYS Y} SI YOOTS SMaU Adwrey o], ‘JAL PUR Surpuods osusJop Ul UOIJRLIBA TROA-OAT O} 0F SUOIINLIJUO0D JO SWNS
O} UWOAM)O( 9DUSIOPIP oY} sure[dxo A[[RWIXRUW e} YOOUS O Se PIYIJUIPI SI YOOUS SMOU dSUJop AHAIN UL :S920N

oys smoN AHAIN ooys smoN AHAIN
JIewyouag ayJ pue ‘3ooyg SMaN s, Lowey ‘oanpodoid JNIrewyouog oy} pue ‘ooys SMON S Aowey ‘aiInpod
uonewinisy Ppopuolxy wodj ooys SMON AHAN 941 -01d uUonewnsy popuolxy wody Jooy§ SmoN AHAIN

0] 9[qeIN(ILI}}y 9dOURLIBA IOLIH ISeIDI0] Jo ateys oyJ, (q) uoljeias pJIepuelg auQ e 031 sosuodsey osmnduy (e)

U0zuoH U0zIioH LOZJIoH, U0zI0H U0zUoH U0zZII0H U0zI0H U0zUoH
@ o9 0§ 0 @ % 0§ 0 @ % 0 & 0 0@ & 0 & 0 (22 TR S | 2 T WSSO T PO S (R
b b i hJ - i i
: : 0 —— :
3 3 0f preee i} . :
: : : ] ; ; y
4H 1H : 1M : : i
pul b 1 b Q Q 7
0 0 I} o O o 0 0
€0 5 €05 3 0 5 :| v 2 3
: : : ; VI 5 w'
vo % o 04 0 % Ve @ H
m m m m b
3 3 3 3 v
508 502 50 ¢ 502 ¢ £0 [
ddl uoeyu| 8jey Sasa| Suinigy S80K3 $X0}084U0) BSUBRQ uogeyu| ey Isesau|
WZIH wozioy WOZUH wozioH U0zUH WOzOH
A T ) 2 2 T T S T S WO
T T ) T L o T
: : : ; :
g g s ng W 2 pry ? "
S 8 -3 3 8 8 8 8
20 I 700 20 H ¥0- 2 2 H
i 3 i 7 W8
€0 5 €05 €0 5 0 5 1 v 0 2 0
g g g ; g : ; 3
I I H N 3 . H E 2
vo % o vo & o 2 [ W [ i 3
0 i m i
58 508 508 508 0 i 20 90 |
safupy) Xe] JaLoY pug Jawoy abep oy iy Juaugsan| saBUBLy) Y] ooy pue Jawoy abe ey SInoy Jawisa|
oz wozioy Wz U0zIOH U0zZIOH UOZIOH U0zIOH wozioy
20 TR T | @ o9 0§ 0 @ % 0 & 0 @ % 0 ¢ 0 @ o8 0 ¢ 0 @ % 0§ 0. @ & 0 & 0 X
7 7 0 g 7 v - 0
o) 0 o) [}
103 03 SUAN AT HBLYORG .o e 208 05 h 7 02 g
3 3 3 3 - g - g 9 I
: : e B :
205 t0o AN — | [0 o 0 H 3 LS 4
hl T bl hl a & & 26
£08 £0 8 8 08 p p 3 p
§ 8 8 8 m W UGN N3\ WA e v e s W m
Uk ot 2 o 2 i G st fa o .
3 3 3 3 SUEN NJHN e
08 508 9 8 ) [ y

uojdunsuog) : Indng sway foury Bupuadg asuspq uojdunsuog) Sy fauey Bupuadg ssuspg

‘saaeys aoue
-L1eA JI01If Isedaloq (q) ‘sesuodsey] osindwi] () :0INpPod0ild UOIJeWI)SH POPUIXH WOIJ SINSOY :{ oIn3I]

40



Figure 9: Impulse Responses to a One Standard Deviation Defense News Shock:
VAR with Credit Spread (Solid Lines).
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Notes: The impulse responses were obtained from augmenting the benchmark VAR with
the spread between Baa bond yields and Aaa bond yields. Dashed lines represent 2.5th and
97.5th percentile Hall (1992) confidence bands generated from a residual based bootstrap
procedure repeated 2000 times.
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Figure 11: Impulse Responses to a One Standard Deviation Unanticipated Defense
Shock (Solid Lines).

Defense Spending Ramey News Output Consumption
6 ‘ ‘ 2 ‘ 0.6 04
24 £ 1 g £ 02 4N S
3 3 3 3 RV
[} [0} [0} [0}
g2 g0 g g 0™
c c c c 1
[0} [0} [0} o}
0 0 0 0 \
5 0 o -1 o 5 -0.2 \S
i i o - i \\
AN ==
2 . . . 2 - : : -04 : : :
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Horizon Horizon Horizon Horizon
Investment Hours Real Wage Romer and Romer Tax Changes
04 0.6 03
1~
) ) ,l \\\ 2 04 /’-‘s\ )
€ €02 Y N ————— c ,' \N__ €
o} [o} [o} Vi o}
o o L oo ¢ o
5 5 5 5
g g 0 S a ;’/\ q
£ £ N £ £
[0} o] 1 [0} o}
5 5 02 ~ -~ 5 5
¢ - g S’ ¢ -0\ pm— ¢
Cd N
\a'
04 04 -02
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Horizon Horizon Horizon Horizon
Interest Rate Inflation TFP Defense Contractors Excess Returns
10 " popmr—— 0.4 2
-
/’ \\~f—" i , -
2 2 PYS 2 AW bl
A 0 g % 0.2 \\.I’ ~\\-\ % ,~~, 4 -~
€ \\-—_/ o o S~eo L
o 0 [ 5 [
L0ty g g 0 ~ g
0 \ g g v\ 275 g
a 44 € c </ € .
\ - 9 0 - [
@ ~ 7 g 2 \ 9
-2 AN ’, o 6 -02 Seo 5 1\
\ R4 Q- o - o-2 \ A
. v 7 V‘-.—NNn--__
30 : 04 : — R -l .
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Horizon Horizon Horizon Horizon

Notes: The unanticipated defense spending shock is identified as the reduced-form VAR
innovation in defense spending. Dashed lines represent 2.5th and 97.5th percentile Hall
(1992) confidence bands generated from a residual based bootstrap procedure repeated 2000
times. Horizon is in quarters.
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