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Abstract
Government spending is in practice a long, complex process and not an event that occurs
at a single point in time. This implies that the timing of government spending depends
on how it is measured. I introduce an alternative measure of government spending,
called budget authority, which uses authorizations to measure the government’s commitment to spend. Budget authority is established annually as part of the congressional
budget process, and is readily available from 1976 onward. I use historical budget publications to construct defense budget authority for 1938 to 1975, extending the available
data backwards by several crucial decades. Budget authority produces far more precise
estimates of the ﬁscal multiplier, and it is better at predicting consumption responses to
government spending. I also ﬁnd that the response of total government spending—the
“G” component of GDP—to budget authority is biased downward due to timing diﬀerences between budget authority and NIPA defense spending. A bounding exercise shows
that when this bias is corrected, budget authority implies an aggregate ﬁscal multiplier
of 1.3 to 2.0.
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Introduction

There are two major empirical puzzles regarding the size of the ﬁscal multiplier. First, empirical estimates of the cross-sectional (or relative) multiplier on government spending are large
relative to estimates of the aggregate multiplier on government spending, even when monetary
policy is accommodating. This is particularly puzzling given recent work suggesting that in
most empirically-relevant cases the cross-sectional multiplier should be a rough lower bound
for estimates of the aggregate multiplier (Chodorow-Reich 2019). Second, estimates of the
aggregate multiplier on tax changes are large relative to estimates of the aggregate multiplier
on government spending. Again, economic theory suggests that, if anything, the opposite
should be the case.1
I argue that diﬀerences in the measurement of ﬁscal shocks explain a signiﬁcant portion of
these puzzles. These three empirical literatures measure the timing of government spending
(and tax cuts) in three diﬀerent ways since data are constructed from diﬀerent sources. This
is critical because government spending is actually a long process, not a single moment in
time. Getting the timing right is a non-trivial problem.
This paper focuses on the measurement of shocks to aggregate government spending. The
aggregate time series literature on ﬁscal multipliers often uses the National Income Product
Accounts (NIPA) to measure government spending. NIPA measures government spending as
the ﬂow of government funds out of the Treasury for spending purposes. For some purposes—
such as national income accounting—this measure ideal. However, if the goal is measuring
the inﬂuence of government spending on economic activity, I argue that NIPA measures
government spending too late in the process. A signiﬁcant fraction of government payments
is often delayed until ﬁnal goods are delivered to the government. Firms are often paid after
they have received a contract, hired workers, and purchased materials. These actions initially
show up in NIPA as inventory investment on the part of the ﬁrms with government contracts.
When the ﬁrm delivers the ﬁnished goods, the NIPA records negative inventory investment
1

These puzzles are articulated clearly by Ramey (2019).
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and positive government spending. Thus government spending may be recorded in NIPA
after its direct eﬀects on the economy have already begun, and sometimes after the direct
eﬀects have concluded. Because the lag between when a ﬁrm engages in economic activity in
response to a government contract and when it is paid by the government can be long and
variable, correcting this timing problem requires a diﬀerent measure of government spending.
I introduce an alternative measure of government spending, called budget authority, which
measures the government’s commitment to spend. Budget authority measures spending when
it is authorized, before funds are dispersed from the Treasury.
Like many papers in the ﬁscal multiplier literature, I focus on military spending because
it is plausibly exogenous to short-run economic ﬂuctuations. Budget authority by category of
spending is available from 1976 onward from the Oﬃce of Management and Budget, including
budget authority for spending on national defense. I use historical budget publications to
construct defense budget authority for 1938 to 1975,2 extending the available data backwards
by several crucial decades. Crucially, over time $1 of defense budget authority will eventually
translate into $1 of defense spending as measured by NIPA. The main diﬀerence between the
two measures is their timing.
I show that budget authority produces much more precise estimates of the ﬁscal multiplier
than the traditional NIPA measure, especially over short time horizons. While the point
estimates implied by NIPA and budget authority are relatively similar at some time horizons,
the shapes of the impulse responses they produce are not.
The concept of spending shock reﬂected by budget authority is diﬀerent from the concept
reﬂected in the measure of anticipated defense spending most commonly used in the aggregate
multiplier literature, Ramey’s narrative measure. Ramey’s measure aims to capture changes in
expected spending very broadly, consistent with a model in which households and ﬁrms ignore
uncertainty when optimizing. In contrast, budget authority captures changes in expectations
only in a narrow sense, consistent with a model in which households and ﬁrms either follow
2

While it would not be possible to construct historical budget authority for all types of federal spending due
to changes in accounting practices, these changes have minimal relevance to defense spending. See Appendix
A for further detail.
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adaptive expectations about future spending or make decisions only when uncertainty is
resolved.
These conceptual diﬀerences between budget authority and Ramey’s measure lead to large
diﬀerences in estimates of the ﬁscal multiplier. Using data annualized to federal ﬁscal years,
I estimate an aggregate ﬁscal multiplier of 0.8 for the post-World War II period when shocks
to defense spending are measured with budget authority, but a multiplier of 0.08 for the same
period when using Ramey’s narrative measure.
To illuminate why diﬀerent measures of defense spending produce such diﬀerent multiplier
estimates, I examine the eﬀects of shocks to each spending measure on each of the major
components of output: consumption, investment, government spending, and net exports.
When controls for tax changes are included, the NIPA measure of defense spending never
produces statistically signiﬁcant eﬀects on either consumption or investment. In contrast, I
ﬁnd that shocks to budget authority produce positive, signiﬁcant responses in consumption
and, over a one-year time horizon, investment. Ramey’s narrative measure does not produce
signiﬁcant consumption responses on an annual basis, but produces signiﬁcant investment
responses over all time horizons.
Over short time windows, total federal government spending responds to changes in NIPA
defense spending virtually one-for-one, especially when controls for tax changes are included.
This is unsurprising since military spending is the main driver of year-to-year ﬂuctuations in
federal spending. In contrast, total government spending responds much more weakly to both
budget authority and Ramey’s narrative measure. Speciﬁcally, when regressing changes in
the measure of anticipated defense spending—whether budget authority or Ramey’s narrative
measure—on changes in defense spending as measured in NIPA, the coeﬃcient on anticipated
defense spending, the coeﬃcient on anticipated defense spending is signiﬁcantly less than 1.
There are two possible reasons why the response of government spending to the non-NIPA
measures of defense spending is so much smaller than its response to NIPA defense spending:
diﬀerences in how government spending is deﬁned or diﬀerences in timing. To the extent that
the measures diﬀer only because of timing, smaller coeﬃcients (below 1) on the non-NIPA
3

measures of defense spending reﬂect attenuation bias due to measurement error from the
timing diﬀerences. While data transformations accounting for inﬂation and population may
also play a small role, I argue that the small measured coeﬃcients are driven in large part by
diﬀerences in timing between these measures and NIPA.
I use a bounding exercise to show that the weak response of total government spending
to budget authority is overwhelmingly attributable to timing diﬀerences between the two
measures. For this bounding exercise I introduce a fourth measure of defense spending: budget
outlays. Budget outlays are conceptually identical to budget authority, but their timing is
much closer to the timing of NIPA. I use budget outlays to estimate a lower bound for the
contribution of timing diﬀerences. When using budget outlays to correct for attenuation bias
in the response of total government spending to changes in defense budget authority, budget
authority implies a lower bound on the aggregate ﬁscal multiplier of 1.3 to 1.4. The stronger
assumption that changes in budget authority should result in changes in total government
spending on a one-for-one basis (i.e. attributing all diﬀerences to timing) implies an aggregate
ﬁscal multiplier of 1.4 to 1.6.
This paper is structured as follows. Section 2 provides an overview of the relevant literature and the motivation for this paper. Section 3 presents budget authority, a new approach
to measuring anticipated spending, and explains how it diﬀers from other spending measures.
Section 4 provides baseline speciﬁcations and results. Section 5 examines the underlying empirical diﬀerences between the three spending measures by separately examining their eﬀects
on each major component of output. Section 6 digs further into the mechanism with a bounding exercise showing that the response of NIPA government spending (the “G” component of
GDP) to budget authority is downward biased because of timing diﬀerences between the two
measures. Section 7 concludes.
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2

Literature and Motivation

Because government spending is often intentionally countercyclical, naı̈ve estimates of the ﬁscal multiplier will be biased toward zero. A large empirical literature uses military spending
to measure the ﬁscal multiplier because it is less likely to be driven by short-run ﬂuctuations
in the domestic economy.3 These papers include Hall (2009), Ramey and Shapiro (1998),
Ramey (2011), Ramey and Zubairy (2018), Barro and Redlick (2011), Nakamura and Steinsson (2014), and Auerbach et al. (2019) among many others.
More recently, the ﬁscal multiplier literature has turned towards using panel data to
construct cross-sectional estimates of the relative or local multiplier. The advantage of this
panel data approach is that it allows for far clearer identiﬁcation and much more precise
estimates than the traditional time series approach. However, this precision comes at a cost.
In many circumstances, the ultimate object of interest is the aggregate ﬁscal multiplier, since
it measures the government’s ability to stimulate the economy as a whole. While estimating
relative and local multipliers is surely crucial to our understanding of the multiplier process,
improving estimates of the aggregate multiplier is still a valuable exercise.
Theory tells us that the relationship between the aggregate multiplier and the relative
or local multiplier varies systematically based on monetary policy responses, as argued persuasively by Nakamura & Steinsson (2014), making it diﬃcult to recover precise estimates
of the aggregate multiplier from even the most precise estimates of the relative multiplier.
Chodorow-Reich (2019) argues that in empirically-relevant cases, the relative or local multiplier can be interpreted as a lower bound for the aggregate multiplier. This theoretical
result creates a puzzle because the empirical literature produces the opposite ﬁnding: most
empirical estimates of the relative or local multiplier are well above 1, while most time series multiplier estimates are 1 or less. I argue that measurement problems in the aggregate
multiplier literature provide a partial solution to this puzzle.
3
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2.1

Anticipation eﬀects

Recent papers in the ﬁscal multiplier literature have focused on anticipation eﬀects, or the
idea that responses to ﬁscal shocks may come before the shocks themselves are observed in
the data. The best known papers in this literature are Ramey and Shapiro (1998), Ramey
(2011), and Mertens and Ravn (2012). Implicitly or explicitly, all of these papers assume that
anticipation eﬀects work through an information channel, with ﬁrms and households receiving
news and acting upon it before government spending occurs.
This paper introduces another explanation for anticipation eﬀects in the ﬁscal multiplier
literature: signiﬁcant (and variable) time lags between the point in time at which government
spending aﬀects economic activity and the point in time at which government spending is
measured. My approach is conceptually compatible with the information channel posited by
the previous literature in that the pre-commitments I measure can be interpreted as information and could work through an information channel. In practice, however, my approach
will be distinct because it implies diﬀerent assumptions about expectations formation and
uncertainty.
Quantitative analysis requires economists to make simplifying assumptions about the process of government spending. However, we must be careful to remember the assumptions
used to construct our data, no matter how ubiquitous.4 The commitment to spend, the allocation of contracts, and the transfer of funds for government purchases are collapsed into
a single moment—and a single measure, as each dollar spent must appear precisely once as
government spending in the NIPA. In reality, it can take months or years from the moment
the government commits to spending to the moment when funds are transferred. While conceptually simplifying the process of government spending is helpful in many settings, it is a
hindrance when we are concerned with precisely identifying the timing and process by which
spending aﬀects economic activity.
4
Modern economists do sometimes give careful attention to these issues. One example is Leduc & Wilson
(2013), who distinguish between the allocation of funding—which follows closely after commitment to spend—
and the actual receipt of funds.
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Figure 1: How Does Budget Authority Translate into Spending?

Illustrative example uses aggregate spend out rates for defense implicit in CBO’s May 2013
budget forecast. Spend out rates for major shocks likely to be even slower.

3

Budget Authority

Before the federal government actually spends money, Congress and the executive branch
partake in a formal budgeting process. As part of this process, Congress establishes budget
authority for each account in the federal budget. Speciﬁcally, budget authority is the legal
authority for a government entity (e.g. the Department of Defense) to make contracts to
spend money on a speciﬁc program or purpose.
Why can budget authority be interpreted as a measure of anticipated spending? Before the
government can increase spending, it must authorize spending increases. Budget authority
directly measures those authorizations.
Budget authority tracks very closely to actual spending over time—i.e. the commitment
to spend leads and predicts the eventual transfer of funds. Budget authority tends to lead
outlays (the dispersement of funds from the Treasury) by about a year, and shocks to budget
authority are generally sharper than shocks to outlays. Over time, however, $1 of budget
authority seems to translate fairly directly into $1 of spending in NIPA. Table 1 shows the
relationship between (lagged) budget authority and the most common measure of defense
spending (NIPA).
7

Table 1: NIPA Defense Spending is a Moving Average of Budget Authority

budget authority (contemporaneous)
budget authority (lagged 1 year)
budget authority (lagged 2 years)
budget authority (lagged 3 years)

Observations
R-squared

Nominal

Real

Share of GDP

0.545***
(0.116)
0.368**
(0.162)
0.0583
(0.177)
0.223*
(0.119)

0.350***
(0.0663)
0.489***
(0.117)
0.108
(0.120)
-0.0231
(0.0825)

0.379***
(0.0316)
0.415***
(0.0585)
0.102
(0.0802)
0.0298
(0.0718)

76
0.993

76
0.882

76
0.947

Outcome is always defense spending as measured by NIPA.
*** p<0.01, ** p<0.05, * p<0.1

While the federal budget process has changed over time, some aspects of it (e.g. appropriations, the President’s budget) have remained the same since the 1920s. At the federal
level, budgeting has always been done on an annual basis. Budget authority is granted for
the federal ﬁscal year; it does not need to be spent by the end of the year, but it must be
obligated (legally committed) by the end of the year or it is returned to the Treasury’s general
fund.
Budget authority is similar to but broader than appropriations. $1 of appropriations
directly creates $1 of budget authority, but budget authority also includes government spending not funded through the annual appropriations process (i.e. “mandatory” or “entitlement”
spending on programs like Social Security). In addition, in the (relatively rare) instances when
money is appropriated but never obligated (committed) or spent before the appropriation expires, budget authority will show a (negative) adjustment for the unspent funds, formally
called a rescission.
Annual budget authority totals are available from OMB for 1976 onward, disaggregated
by category of spending. I constructed a historical series of defense budget authority for 19381975 using the Budgets of the United States, which have been issued annually since 1923.5
5

I begin my series in 1938 because prior to the New Deal budget totals were regarded as upper bounds
rather than as targets, so budgetary information cannot be understood in the same way. See Schick (1990)
for the institutional history of this change.
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Figure 2: Process of Government Spending via Contact

For a detailed description of the data construction, see Appendix A.
To place budget authority in context, we must understand how it diﬀers conceptually from
other common measures of defense spending.

3.1

How Does Budget Authority Diﬀer from Defense Spending as
Measured in the NIPA?

The most common measure of government spending used by economists is from the National
Income and Product Accounts (NIPA), produced by the Bureau of Economic Analysis (BEA).
NIPA estimates of defense spending are constructed using one of three methods, depending
on the type of spending.6
When possible, the BEA uses the direct pricing method to estimate government spending on many types of military goods, including purchases of aircraft, missiles, vehicles, and
petroleum products. Under the direct pricing method, the timing of spending recorded in
6

For a detailed discussion of these methods and their applications, see BEA (2005), pp. II: 33-45.
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NIPA reﬂects the delivery of goods to the military. As explained by the Bureau of Economic
Analysis:
An example of the direct-pricing method is the derivation of the F-15 aircraft
estimates. The F-15 aircraft is usually purchased by DOD [the Department of
Defense] as component parts. The components—such as engines, airframes, guns,
and various electronic subsystems—are supplied as government-furnished equipment to the airframe contractor who performs the ﬁnal integration and assembly.
Quarterly estimates of the value of component parts are obtained by multiplying
the quantity delivered to DOD by the price paid by DOD. The estimates for each
component, including integration and assembly, are summed.7
Under the direct pricing method, government spending is recorded as ﬁnished components
are delivered, which occurs after—sometimes signiﬁcantly after—the components are produced. In the interim, these government purchases show up in NIPA as inventory investment
by the ﬁrms producing the products. When the products are delivered, NIPA records a negative inventory investment (as ﬁrms’ inventories of military goods are reduced) and positive
government purchases.
The other two methods for measuring military spending, the ratio method and direct
estimation, both rely on the disbursement of funds from the Treasury—that is, when contractors are paid. While the details depend on the contract, often ﬁnal payments are not made
until after goods are delivered to the government. Again, NIPA often measures government
spending long after production occurs. This is not a ﬂaw in NIPA, but rather by design:
NIPA measures the ﬂow of physical goods and dollars through economic transactions, not the
production of goods.
Since budget authority captures authorizations for spending, it necessarily leads disbursements (payments), since contracts cannot be made without prior authorization and payments
cannot start until contracts are granted. Deliveries often come later, sometimes much later.
7
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In many cases ﬁnal payments are made after delivery The sequential process of government
spending is shown in Figure 2.
These distinctions are empirically important because government spending is often a slow
process. Government spending is especially slow when it comes to complex, capital-intensive
goods like aircraft carriers, which take many years to build. In practice, the time elapsed
between when a contract is signed and when the contract is completed (and ﬁnal payments
made to ﬁrms) may be years. Moreover, the time elapsed may vary signiﬁcantly from one contract to another, depending on the scale of the project, the complexity of the goods involved,
production schedules and delays, etc. This is why the lag between spending authorizations
and NIPA spending is both long and variable.
Figure 3 shows defense spending over time measured with both budget authority and
NIPA. Two things should stand out in this ﬁgure. First, over time there is an extraordinarily
close relationship between the two measures of spending over time. Second, shocks generally
appear in budget authority before they can be seen in NIPA, and are often more sharply
deﬁned in budget authority. This is most evident in World War II and the Korean War, when
the shocks were particularly large, but the same pattern can be seen in the Vietnam buildup
in the mid-to-late 1960s and again with the Reagan buildup in the early 1980s. Given the
spending process shown in Figure 1, it is reasonable to conceptualize NIPA as a noisy moving
average of past budget authority. So by construction, shocks to NIPA will almost always
lag shocks to budget authority. Additionally, spending shocks will be be sharper in budget
authority because the moving average process of NIPA will spread any shock over multiple
periods, mechanically reducing the observed shock over any one period.
Outside of timing diﬀerences, the two measures are extremely similar. First, the government cannot spend without authorization, and budget authority accounts for all types of
authorizations (including for so-called mandatory spending programs, such as Social Security,
though defense spending is funded through the discretionary appropriations process). Second,
budget authority diﬀers from appropriations (the authorizations for spending) in that when
appropriations are not used—i.e. when spending is authorized but then does not materialize—
11

Figure 3: Defense Spending Measured with Budget Authority & NIPA as Shares of GDP

(a) Full sample, 1939–2013

(b) Post-WWII sample, 1949–2013

Source: author’s calculations using data from BEA, OMB Historical Tables, Budgets of the
U.S. Government
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and the authorization for spending expires, budget authority is adjusted downwards to include
only the authorizations for spending that were actually used.
There are small conceptual diﬀerences between how spending is recorded in the budget
and in the NIPA, but most of the diﬀerences are speciﬁc to the treatment of items like intergovernmental transfers, pension contributions, revolving loan funds, and loan guarantees.8
The diﬀerences which signiﬁcantly aﬀect defense spending are the treatment of military pensions and the treatment of income from the sale of surplus equipment. Appendix B explains
the diﬀerences between budget and NIPA deﬁnitions of spending in detail, and outlines the
speciﬁc areas in which the two measures treat defense spending diﬀerently.
It is natural to ask whether my results are driven by timing diﬀerences or by deﬁnitional
diﬀerences between the spending measures. I will address the relative roles of timing diﬀerences vs. deﬁnitional diﬀerences in Section 5.4. I ﬁnd that timing diﬀerences are much more
important.

3.2

How Does Budget Authority Diﬀer from Ramey’s Narrative
Measure?

While both budget authority and Ramey’s narrative measure capture shocks to anticipated
spending, they correspond to fundamentally diﬀerent concepts of spending shocks. In addition to more superﬁcial diﬀerences, the two measures diﬀer in two deep (and related) ways.
Speciﬁcally, they diﬀer in how broadly they attempt to capture changes in expectations and
in their implicit treatment of uncertainty.
The goal of Ramey’s narrative measure is to capture broad shifts in expectations about
future spending. Her measure includes shocks to expectations about spending several years
in the future (discounted using present values), as well as multi-year shocks (e.g. if spending
is now expected to increase by $20 billion next year and then stay $20 billion higher for the
8

CBO (2016) lays out the conceptual diﬀerences between NIPA and budget measures, and the corresponding adjustments accounting for the diﬀerences between them. NIPA Table 3.18B contains the same
adjustments to historical data, as computed by the BEA.
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next three years, Ramey’s measured shock will be the PDV of that $20 billion increase in each
relevant year, summed across years). In that sense, her narrative measure is fundamentally
forward-looking, as any broad-based measure of shocks to expectations must be.
In contrast, to the extent that budget authority captures changes in expectations, it does
so very narrowly. Because budget authority is based on authorizations, it will not capture
changes in expectations about spending several years in the future unless those expectations
are reﬂected in current authorizations. If one thinks of budget authority as correcting for
a measurement error problem in the NIPA series, budget authority is a direct measure of
spending shocks rather than a measure of expectations. Alternatively, budget authority can
be understood as implicitly assuming adaptive expectations for future spending: that is, the
best (or at least most certain) information about spending after the coming year is information
about spending in the coming year.9
As a consequence of the diﬀerences in how Ramey’s narrative measure and budget authority treat changes in expectations, the two measures also make very diﬀerent implicit assumptions about uncertainty. Expectations about future discretionary spending levels rarely
contain a high degree of certainty because of the annual legislative (and political) process
which determines spending. Moreover, changes to expectations about future spending often
involve either additional uncertainty or the resolution of uncertainty. Any broad measure of
changes in expectations must reﬂect some view of uncertainty, whether implicitly or explicitly.
Ramey’s narrative measure does not take an explicit stance on policy uncertainty. Instead,
she measures changes in Business Week ’s best guesses about the path of future spending.
However, some of the shocks in her series reﬂect much higher degrees of uncertainty than
others. Some shocks in Ramey’s reﬂect changes that have already been incorporated into
legislation (and therefore also show up in budget authority). Since the government has already
committed to those changes in spending, those near-term shocks are very certain. Her measure
9

Adaptive expectations may be simple, but they are situationally relevant. In the federal budget process,
future government spending is usually assumed to follow adaptive expectations. The previous year’s spending
levels are usually the starting point for negotiations over future bills. In recent years, it has often been
politically easier to continue spending at current levels (through a “continuing resolution”) for at least some
period of time rather than negotiating a new spending bill.
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also incorporates changes to expectations about spending several years in the future, such as
beliefs about when Nazi Germany will fall (a key factor in several of Ramey’s World War
II shocks) and the length of American ground presence in Vietnam. In Ramey’s narrative
measure, the only diﬀerence between these two types of shocks is discounting to reﬂect present
values (generally small adjustments). The second type of shock involves much higher levels
of uncertainty than the ﬁrst, but they are treated the same. Implicitly, this reﬂects a view
(consistent with many models) that households and ﬁrms are forward-looking and optimize
based on the best information they have at any time, ignoring uncertainty.
Budget authority implicitly handles uncertainty in quite diﬀerently. Because it measures
the government’s commitment to spend, budget authority measures changes to spending more
or less at the moment at which uncertainty is resolved. Rather than treating all shocks to
expected future spending identically regardless of associated uncertainty, budget authority
essentially ignores non-adaptive shocks to expectations unless and until uncertainty has been
resolved (but incorporates all realized shocks into adaptive expectations of future spending).
In that sense, budget authority is far more discriminating about the credibility of shocks to
expectations.
Which measure is preferable depends on how households and ﬁrms respond to uncertainty.
Ramey’s measure assumes that households and ﬁrms are forward-looking and make decisions
based on the best information they have about the future, ignoring uncertainty. In contrast,
budget authority reﬂects an assumption that household and ﬁrms care about certainty and
put oﬀ decisions until uncertainty is resolved. Notably, the timing of shocks associated with
major wars is quite similar under both measures, but the correlation between the two series
is only 0.55.
Figure 4 shows shocks to military spending as measured by both budget authority and
Ramey’s narrative measure. Three things stand out in this ﬁgure.
First, outside of the drawdown from World War II, it is striking how closely the two
measures match on timing of major events. Both the U.S. entrance into World War II and
the start of the Korean War show up at the same time. This is notable because these shocks
15

Figure 4: Shocks to Budget Authority and Ramey’s Narrative Measure, as Shares of GDP

(a) Full sample, 1939–2013

(b) Post-Korean War sample, 1952–2013

Source: author’s calculations using data from BEA, OMB Historical Tables, Budgets of the
U.S. Government, Ramey’s published data appendix
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appear a year or two later in NIPA (as shown in Figure 3). Despite the conceptual diﬀerences
between them, the timing of major shocks is very similar in Ramey’s narrative measure and
budget authority.
Second, there are more signiﬁcant shocks in Ramey’s series than in budget authority. There
are several reasons for this. One is that Ramey includes shocks to spending on NASA and
non-military foreign aid, both of which are excluded from defense budget authority because
they are not classiﬁed as defense spending in the federal budget. Thus Ramey’s measure
includes shocks relating to the space race while budget authority does not, and so forth. In
addition, because Ramey’s measure captures broader changes to expectations, some shocks
were reversed before they were fully realized, and so never appear as large shocks in budget
authority.
Finally, shocks in Ramey’s series are usually (though not always) larger than shocks to
budget authority, sometimes (as with the start of the Korean War) by a large margin. Where
the two measures capture the same underlying shocks to spending, this is usually due to the
way in which Ramey accounts for the expected persistence of the shock. Conversely, the
magnitude of shocks matches more closely where Ramey does not assume persistence in her
measure.

4

Baseline Results

Having clariﬁed the conceptual diﬀerences between budget authority and other standard measures of defense spending, I now examine how the choice of spending measure inﬂuences
empirical estimates of the ﬁscal multiplier.
I start from an estimation approach detailed in Ramey (2016): speciﬁcally, I estimate
cumulative multipliers using local projections with the variable transformations originated
by Hall (2009) and Barro and Redlick (2011). Because budget authority is an inherently
annual measure, all data (including other measures of government spending, for comparison,
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and GDP) is aggregated to ﬁscal years.10 The beneﬁt of this speciﬁcation is that the ﬁscal
multiplier (and hence its standard error) is estimated directly. I estimate:

ỹth

=

βyh

g̃th

+ γk, y

2


y̌tk + γk, g

k=1

where
x̃ht =

2


ǧtk + t

(1)

k=1

h

xt+j − xt−1
xt−k − xt−k−1
and x̌tk =
yt−1
yt−k−1
j=0

(2)

for x = {y, g}, where y is real GDP and g is the chosen measure of military spending (also in
real terms). In this approach, βh estimates the aggregate ﬁscal multiplier at a time horizon
of h years. I estimate βh for h ∈ {0, 1, 2, 3}, or time horizons of 0, 1, 2, and 3 years. I
also include controls for lagged changes to both output and military spending. AIC and BIC
suggest that inclusion of 2–4 lags is optimal, depending on the sample, spending measure,
and speciﬁcation. For consistency, I allow four lags in all speciﬁcations.
While it is not possible to control for an extensive list of possible omitted variables in
a time series analysis, one of the most important omitted variables is changes to taxes, as
tax changes are often legislated to oﬀset the eﬀects of shocks to spending. I control for tax
changes using the measure provided by Romer and Romer (2010). Speciﬁcally, I include those
tax shocks they categorize as exogenous and tax shocks which they ﬁnd to have been driven
by changes in defense spending.
Table 2 shows estimates of the aggregate ﬁscal multiplier computed with defense budget
authority over several time periods, with and without controls for tax changes. When defense
spending is measured using budget authority, the ﬁscal multiplier appears to be smaller when
World War II is included in the sample. This is consistent with the ﬁndings of Brunet (2022),
which argues that features of the wartime economy reduced the ﬁscal multiplier during World
War II.
10

Before 1947, quarterly data on GDP and government spending is not available, so calendar year estimates
are used. From 1947 through 1976, the ﬁscal year began with the third quarter (in July) and lasted through
the end of June (the end of the second quarter). Later the ﬁscal year was changed to start with the fourth
quarter on October 1 and last through the end of the third quarter. See the Appendix for details.
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Table 2: Baseline Fiscal Multiplier Estimates Using Budget Authority
time horizon (years)

0

Without Controls for Tax Changes
Post-WWII Sample (1948 - 2016) 1.761***
(0.432)
Post-Korea Sample (1955 - 2016) 1.834***
(0.404)
Full Sample (1939 - 2016) 0.477***
(0.138)

With Controls for Tax Changes
Full Sample (1946 - 2007)
Post-Korea Sample (1955 - 2007)

1.311***
(0.224)
1.409**
(0.545)

1

2

3

1.514***
(0.555)
1.843***
(0.517)
0.626***
(0.179)

1.301
(0.798)
1.722**
(0.766)
0.692***
(0.204)

1.277
(0.990)
1.670
(1.005)
0.773***
(0.224)

1.323***
(0.309)
1.258
(0.871)

1.416***
(0.402)
0.891
(1.272)

1.544***
(0.498)
0.662
(1.569)

# Obs

62-65
55-58
71-74

55-58
46-49

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that
anywhere from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in all
estimates for purposes of consistency. Tax change variable is taken from Romer & Romer
(2010) and is available for 1946 - 2007. Tax variable includes shocks classiﬁed as exogenous
by Romer & Romer, plus shocks classiﬁed as driven by changes to defense spending. ***
p<0.01, ** p<0.05, * p<0.1

While these estimates appear reasonable, it is instructive to consider how ﬁscal multipliers estimated using budget authority compare to estimates using other measures of defense
spending.

4.1

Comparative Results: Budget Authority and NIPA

Table 3 shows comparable estimates of the aggregate ﬁscal multiplier on defense spending
generated using both NIPA and budget authority, again over various time horizons, samples,
and with and without controls for tax changes. The speciﬁcations are identical except for the
measure of defense spending. Several patterns emerge in these estimates.
First, with NIPA there does not appear to be a strong immediate response of output
to spending in the ﬁrst year. That is, when NIPA is used the ﬁscal multiplier is much more
statistically signiﬁcant over longer time horizons than over the year in which the shock occurs.
The point estimates of the multiplier are much smaller in year zero than over the subsequent
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Table 3: Fiscal Multiplier Estimates with Budget Authority & NIPA
Without Tax Controls
NIPA
Budget Authority

With Tax Controls
NIPA
Budget Authority

# Obs

Post-WWII Sample (1946 - 2007)
zero-year horizon
0.369
(0.499)
one-year horizon 0.854**
(0.351)
two-year horizon 0.993***
(0.364)
three-year horizon 1.128***
(0.404)

1.277***
(0.123)
1.291***
(0.180)
1.375***
(0.280)
1.512***
(0.415)

0.757
(0.603)
1.223**
(0.497)
1.310**
(0.492)
1.326**
(0.524)

1.311***
(0.224)
1.323***
(0.309)
1.416***
(0.402)
1.544***
(0.498)

Post-Korea Sample (1955 - 2007)
zero-year horizon
0.810
(1.376)
one-year horizon
0.879
(1.224)
two-year horizon
1.091
(1.235)
three-year horizon
1.288
(1.296)

1.755***
(0.520)
1.650**
(0.774)
1.420
(1.137)
1.291
(1.385)

0.0123
(1.129)
0.238
(1.214)
0.207
(1.235)
0.291
(1.247)

1.409**
(0.545)
1.258
(0.871)
0.891
(1.272)
0.662
(1.569)

Full Sample (1939 - 2013)
zero-year horizon
0.101
(0.0898)
one-year horizon 0.314**
(0.147)
two-year horizon 0.426**
(0.167)
three-year horizon 0.549**
(0.207)

0.477***
(0.138)
0.626***
(0.179)
0.692***
(0.204)
0.773***
(0.224)

–

–

74

–

–

73

–

–

72

–

–

71

58
57-58
56-58
55-58

49
48-49
47-49
46-49

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that anywhere from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in all
estimates for purposes of consistency. Tax change variable is taken from Romer & Romer
(2010) and is available for 1946 - 2007. Tax variable includes shocks classiﬁed as exogenous,
plus shocks classiﬁed as driven by changes to defense spending.
*** p<0.01, ** p<0.05, * p<0.1
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Figure 5: Impulse Responses with NIPA and Budget Authority

Impulse responses reﬂect estimates for post-WWII sample with controls for tax changes
(1946 - 2007). 95% conﬁdence intervals shown.
years, and the point estimate of the multiplier is never statistically signiﬁcant in year zero. In
contrast, budget authority generally shows much larger and more precise point estimates for
the ﬁscal multiplier over short time horizons. At longer time horizons (2-3 years), NIPA and
budget authority produce far more similar estimates—as one would expect given that NIPA
is a moving average process of budget authority.
Second, budget authority consistently produces more precise multiplier estimates than
NIPA. This can be seen clearly in Figure 5, which shows the estimated impulse response of
output to a shock to defense spending over 1946–2007 with controls for tax changes included in
the estimation. Remarkably, the 95% conﬁdence interval for the impulse of the ﬁscal multiplier
measured with budget authority lies within the 95% conﬁdence interval for the impulse of the
ﬁscal multiplier measured by NIPA for time horizons under three years, though the shape
of the impulse is diﬀerent. In light of this greater precision, it is perhaps not surprising
that multiplier estimates from budget authority retain more statistical signiﬁcance in at short
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time horizons for the post-Korean War sample, whether or not controls for tax changes are
included.
Some readers may prefer a more direct comparison between the two spending measures.
Table 4 presents the results of horserace regressions with both NIPA and budget authority.
Results are presented both with and without controls for tax shocks, and always over baseline
post-World War II sample period (1946–2007).
At the zero- and one-year time horizons, the regression clearly prefers budget authority to
NIPA as a measure of defense spending. At the longer time horizons, neither measure clearly
wins out, likely because the distinction between the two measures becomes less meaningful
over longer periods of time.

4.2

Comparative Results: Budget Authority and Ramey’s Measure

Ramey’s narrative measure is a series of shocks to expected spending, while budget authority
and NIPA both measure spending levels and must be diﬀerenced in order to measure shocks.
For Ramey’s narrative measure (and for tax shocks), I sum the shocks over the chosen time
horizon and divide by starting GDP. For comparability, Ramey’s measure is aggregated to
ﬁscal years.
In all other respects the speciﬁcations used for Ramey’s narrative measure are the same
as those used for NIPA and budget authority. Table 5 shows comparable estimates of the
aggregate ﬁscal multiplier on defense spending generated using both Ramey’s measure and
budget authority, once again over various time horizons, samples, and with and without
controls for tax changes. Two major diﬀerences emerge. First, the ﬁscal multiplier implied by
Ramey’s narrative measure is consistently much smaller than the ﬁscal multipliers implied by
budget authority, often by an order of magnitude. Second, Ramey’s measure does not have
predictive power for the post-Korean War sample, even at short time horizons.
Figure 6 shows shows the estimated impulse response of output to a shock to defense
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Table 4: Horserace Regressions with Budget Authority & NIPA
Without Tax Controls
Zero-year time horizon
NIPA
0.369
(0.499)
Budget Authority

One-year time horizon
NIPA
0.854**
(0.351)
Budget Authority
(0.180)
Two-year time horizon
NIPA
0.993***
(0.364)
Budget Authority

Three-year time horizon
NIPA
1.128***
(0.404)
Budget Authority

1.277***
(0.123)

1.291***
(0.786)

With Tax Controls

-0.0447
(1.125)
1.144***
(0.355)

0.757
(0.603)

-0.445
(1.343)
1.479*

1.223**
(0.497)

1.311***
(0.224)

(0.309)

1.310**
(0.492)

1.375***
(0.280)

0.159
(1.540)
1.199
(1.371)

1.326**
(0.524)

1.512***
(0.415)

0.671
(1.644)
0.893
(1.855)

1.323***
(0.644)

-0.222
(1.103)
1.235***
(0.398)

-0.713
(1.216)
1.697**

1.416***
(0.402)

-0.286
(1.283)
1.553
(0.967)

1.544***
(0.498)

-0.0655
(1.433)
1.513
(1.343)

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that
anywhere from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in
all estimates for purposes of consistency. Sample is always the full period for which the
tax change variable is available, 1946 - 2007. Tax change variable is taken from Romer &
Romer (2010). Tax variable includes shocks classiﬁed as exogenous, plus shocks classiﬁed
as driven by changes to defense spending.
*** p<0.01, ** p<0.05, * p<0.1
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Table 5: Fiscal Multiplier Estimates with Budget Authority & Ramey’s Narrative Measure
Without Tax Controls
Ramey
Budget Authority

With Tax Controls
Ramey
Budget Authority

# Obs

Post-WWII Sample (1946 - 2007)
zero-year horizon 0.0622***
(0.0178)
one-year horizon 0.0685**
(0.0258)
two-year horizon 0.0836**
(0.0327)
three-year horizon 0.0954**
(0.0390)

1.277***
(0.123)
1.291***
(0.180)
1.375***
(0.280)
1.512***
(0.415)

0.0909***
(0.0335)
0.0943*
(0.0505)
0.110
(0.0682)
0.113
(0.0806)

1.311***
(0.224)
1.323***
(0.309)
1.416***
(0.402)
1.544***
(0.498)

Post-Korea Sample (1955 - 2007)
zero-year horizon
-0.164
(0.142)
one-year horizon
-0.120
(0.200)
two-year horizon
-0.0779
(0.213)
three-year horizon
-0.0355
(0.223)

1.755***
(0.520)
1.650**
(0.774)
1.420
(1.137)
1.291
(1.385)

-0.163
(0.140)
-0.175
(0.186)
-0.119
(0.221)
-0.0793
(0.247)

1.409**
(0.545)
0.996
(0.853)
0.891
(1.272)
0.662
(1.569)

Full Sample (1939 - 2013)
zero-year horizon 0.0473**
(0.0179)
one-year horizon 0.0530***
(0.0192)
two-year horizon 0.0505**
(0.0248)
three-year horizon
0.0464
(0.0293)

0.477***
(0.138)
0.626***
(0.179)
0.692***
(0.204)
0.773***
(0.224)

–

–

70-74

–

–

69-73

–

–

68-72

–

–

67-71

58
57-58
56-58
55-58

49
48-49
47-49
46-49

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that anywhere
from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in all estimates
for purposes of consistency. Tax change variable is taken from Romer & Romer (2010) and
is available for 1946 - 2007. Tax variable includes shocks classiﬁed as exogenous, plus shocks
classiﬁed as driven by changes to defense spending. *** p<0.01, ** p<0.05, * p<0.1
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Figure 6: Impulse Responses with Ramey’s Narrative Measure and Budget Authority

Impulse responses reﬂect estimates for post-WWII sample with controls for tax changes
(1946 - 2007). 95% conﬁdence intervals shown.
spending over 1946–2007, when controls for tax changes are included in the estimation. Remarkably, the impulse responses for the two measures are completely separate, implying that
the two measures suggest signiﬁcantly diﬀerent ﬁscal multipliers at every time horizon.
As discussed in Secion 3.2, there are signiﬁcant theoretical diﬀerences between budget
authority and Ramey’s narrative measure. Speciﬁcally, the two measures capture changes
to expectations in very diﬀerent ways and ﬁt very diﬀerent models of how households and
ﬁrms respond to uncertainty. Table 5 shows that these theoretical diﬀerences have signiﬁcant
implications for the size of the multiplier.
Table 6 presents the results of horserace regressions with both Ramey’s narrative measure
and budget authority. Results are presented both with and without controls for tax shocks,
and always over baseline post-World War II sample period (1946 - 2007). The coeﬃcient on
Ramey’s measure is always negative when budget authority is also included.
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Table 6: Horserace Regressions with Budget Authority & Ramey’s Measure
Without Tax Controls
Zero-year time horizon
Ramey’s Measure 0.0473**
(0.0179)
Budget Authority

One-year time horizon
Ramey’s Measure 0.0685**
(0.0258)
Budget Authority

Two-year time horizon
Ramey’s Measure 0.0836**
(0.0327)
Budget Authority

Three-year time horizon
Ramey’s Measure 0.0954**
(0.0390)
Budget Authority

With Tax Controls

0.0909***
(0.0335)

0.477***
(0.138)

-0.133***
(0.0418)
1.973***
(0.334)

0.0943*
(0.0505)

1.291***
(0.180)

-0.251**
(0.103)
2.711***
(0.722)

0.110
(0.0682)

1.375***
(0.280)

-0.229*
(0.135)
2.494**
(1.088)

0.113
(0.0806)

1.512***
(0.415)

-0.173
(0.147)
2.237
(1.350)

1.311***
(0.224)

-0.113*
(0.0573)
1.815***
(0.396)

1.323***
(0.309)

-0.253*
(0.143)
2.781***
(0.713)

1.416***
(0.402)

-0.231
(0.163)
2.638***
(0.897)

1.544***
(0.498)

-0.178
(0.163)
2.463**
(1.024)

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that
anywhere from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in
all estimates for purposes of consistency. Sample is always the full period for which the
tax change variable is available, 1946 - 2007. Tax change variable is taken from Romer &
Romer (2010). Tax variable includes shocks classiﬁed as exogenous, plus shocks classiﬁed
as driven by changes to defense spending.
*** p<0.01, ** p<0.05, * p<0.1
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5

Mechanism: Eﬀects on Components of Output

In the previous section I showed that budget authority produces much more precise estimates
of the ﬁscal multiplier than NIPA, with much larger responses over short time horizons. I also
showed that budget authority produces much larger estimates of the ﬁscal multiplier than
Ramey’s narrative measure. While Section 3 discusses the conceptual diﬀerences between
budget authority and the other two measures, so far I have not shown evidence for why or
how the various measures produce such diﬀerent estimates.
In this section I examine how each of the spending measures aﬀects the major components
of GDP. Speciﬁcally, I return to my baseline speciﬁcation, but replace the change in output
with the change in consumption, investment, total government spending, or net exports as a
fraction of output in the starting period. This scaling of components by total output simpliﬁes
interpretation of coeﬃcients and allows for direct comparisons between these estimates and
estimates of the ﬁscal multiplier.
Table 7 shows the eﬀects of shocks to all three spending measures on consumption, investment, total government spending, and net exports. Once again, the sample period is always
1946 - 2007, and results are always shown both with and without controls for tax changes.

5.1

Eﬀects on Consumption

The eﬀects of a defense spending shock on consumption look very diﬀerent depending on how
shocks to defense spending are measured. When defense spending is measured using NIPA, the
contemporaneous eﬀects of a military spending shock on consumption are negative. Without
controls for tax shocks, this eﬀect is highly signiﬁcant. Over longer time horizons, the eﬀects
of NIPA defense spending on consumption become less, but are never statistically signiﬁcant
when controls for tax shocks are included.
In contrast, when budget authority is used to measure defense spending, a shock to defense
spending has a strongly positive eﬀect on consumption, both over the ﬁrst year and over longer
time horizons. When controls for tax changes are included, the estimated eﬀect of a defense
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Table 7: Eﬀects on Components of GDP, by Spending Measure
Without Tax Controls
Budget
NIPA
Authority
Ramey
Consumption
Zero-year horizon
One-year horizon
Two-year horizon
Three-year horizon

Investment
Zero-year horizon
One-year horizon
Two-year horizon
Three-year horizon

-0.384***
(0.0459)
-0.260***
(0.0718)
-0.161*
(0.0837)
-0.0527
(0.104)

0.119*
(0.0655)
0.182**
(0.0907)
0.226**
(0.0978)
0.246**
(0.109)

-0.00429
(0.0185)
-0.000186
(0.0149)
0.00193
(0.0160)
-0.00124
(0.0189)

-0.0710
(0.259)
0.191
(0.236)
0.268
(0.235)
0.292
(0.249)

0.461***
(0.113)
0.450***
(0.148)
0.452**
(0.189)
0.478**
(0.227)

0.0212
(0.0148)
0.0133
(0.0233)
0.0133
(0.0323)
0.0111
(0.0374)

-0.394
(0.396)
-0.0873
(0.229)
-0.0607
(0.219)
-0.0504
(0.218)

0.737***
(0.0830)
0.433***
(0.110)
0.294*
(0.156)
0.208
(0.212)

0.0407***
(0.0107)
0.0176*
(0.0102)
0.0117
(0.0116)
0.00964
(0.0128)

-0.280
(0.391)
0.0201
(0.264)
0.0752
(0.241)
0.0625
(0.233)

0.577***
(0.123)
0.347**
(0.162)
0.256
(0.202)
0.198
(0.225)

0.0503**
(0.0205)
0.0230
(0.0235)
0.0223
(0.0268)
0.0238
(0.0274)

0.0156***
(0.00465)
0.0468***
(0.00892)
0.0287***
(0.00440)
0.0189***
(0.00444)

1.013***
(0.0499)
1.012***
(0.0509)
0.463***
(0.0340)
0.266***
(0.0396)

0.324***
(0.0399)
0.556***
(0.0430)
0.304***
(0.0407)
0.199***
(0.0572)

0.0227***
(0.00613)
0.0545***
(0.0103)
0.0278***
(0.00957)
0.0113
(0.0102)

-0.00207
(0.00354)
0.00316
(0.00578)
0.00248
(0.00720)
0.00471
(0.0143)

0.0996
(0.0717)
0.00147
(0.0511)
0.192*
(0.0973)
0.248
(0.158)

-0.0478
(0.0432)
-0.0275
(0.0494)
0.223**
(0.0857)
0.338**
(0.147)

-0.00313
(0.00358)
0.00369
(0.00447)
0.0118
(0.0176)
0.0111
(0.0266)

Total Government Spending (NIPA “G”)
Zero-year horizon 0.931***
0.209***
(0.0586)
(0.0619)
One-year horizon 0.938***
0.507***
(0.0435)
(0.0417)
Two-year horizon 0.479***
0.301***
(0.0301)
(0.0362)
Three-year horizon 0.300***
0.194***
(0.0551)
(0.0644)

Net Exports
Zero-year horizon
One-year horizon
Two-year horizon
Three-year horizon

With Tax Controls
Budget
NIPA
Authority
Ramey

0.180*
(0.106)
0.0603
(0.0775)
0.117**
(0.0543)
0.197
(0.124)

-0.0708**
(0.0334)
-0.0246
(0.0569)
0.158***
(0.0585)
0.287**
(0.139)

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that anywhere
from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in all estimates for
purposes of consistency. Sample is always the full period for which the tax change variable is
available, 1946 - 2007. Tax change variable is taken from Romer & Romer (2010). Tax variable
includes shocks classiﬁed as exogenous, plus shocks classiﬁed as driven by changes to defense
spending. *** p<0.01, ** p<0.05, * p<0.1
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spending shock on consumption hovers around 0.45 across all estimated time horizons.
Ramey’s narrative measure does not appear to have much power for capturing consumption
responses. At all time horizons the coeﬃcients are quite small, and they are never statistically
signiﬁcant.

5.2

Eﬀects on Investment

Investment does not respond systematically to the NIPA measure of government spending.
Over one year, NIPA appears to have a negative but not statistically signiﬁcant eﬀect on
investment. Over time, the eﬀect of NIPA on investment appears to be closer to zero, but
the coeﬃcients never have statistical signiﬁcance.
In contrast, both budget authority and Ramey’s narrative measure show signiﬁcant eﬀects
of defense spending shocks on investment. Budget authority produces strong, positive contemporaneous eﬀects on investment, but the magnitude of those eﬀects shrinks by half and
they become statistically insigniﬁcant at longer time horizons. Ramey’s narrative measure
similarly shows positive and signiﬁcant (albeit smaller) eﬀects on investment at short time
horizons, which again diminish over time.
If one considers the diﬀerent ways in which budget authority and Ramey’s narrative measure treat both expectations and uncertainty, these diﬀerences in how the two measures pick
up shocks to investment are fairly intuitive. Budget authority captures immediate, certain
changes: the shocks to which ﬁrms are likely to respond immediately. Ramey’s measure, on
the other hand, captures shocks to expectations well into the future and shocks associated
with higher levels of uncertainty. If many ﬁrms ignore uncertainty when making decisions,
Ramey’s measure may capture the information ﬁrms use to make decisions.

5.3

Eﬀects on Net Exports

In theory, imports should increase along with consumption in response to a government spending shock, thereby reducing net exports. This holds for both budget authority and Ramey’s
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measure at the immediate time horizon, though the eﬀect is not signiﬁcant when tax controls
are included. At longer time horizons, net exports respond positively to all three measures of
government spending—and the eﬀects are sometimes signiﬁcant for both NIPA and budget
authority.

5.4

Eﬀects on Total Government Spending

Short-term ﬂuctuations in government spending are largely driven by ﬂuctuations in defense
spending, as other types of government spending tend to grow fairly smoothly over time,
especially in aggregate. Thus it is not surprising that shocks to defense spending as measured
by NIPA account for shocks to total government spending (at shorter time horizons) on a
nearly one-for-one basis.
It is much more surprising that shocks to budget authority and Ramey’s measure produce
such small coeﬃcients when used to predict total government spending. For instance, over a
one-year time horizon, if defense budget authority increases by 10% of GDP, total government
spending would show an increase of only 5.6%. This relationship is even more skewed with
Ramey’s measure: shocks amounting to 10% of output in Ramey’s measure imply an increase
in government spending of less than 1% of output.
There are two potential explanations for why the response of NIPA government spending
to budget authority and Ramey’s measure is so small: diﬀerences in timing or diﬀerences in
how spending is deﬁned.11 To the extent that the smaller coeﬃcients on budget authority and
Ramey’s measure are driven by deﬁnitional diﬀerences—that is, diﬀerences in how spending
is deﬁned and measured in the NIPA vs. the budget vs. Ramey’s narrative, e.g. diﬀerent
accounting practices for the treatment of military pensions—the true coeﬃcients on the nonNIPA measures of defense spending may be systematically diﬀerent from 1. But to the extent
that the smaller responses are driven by timing diﬀerences between those measures and NIPA,
they reﬂect attenuation bias in the measured response of total government spending.
11

The timing and deﬁnitional diﬀerences between budget authority and NIPA defense spending are detailed
in Section 3.1.

30

Table 8: Eﬀects on Total Government Spending: NIPA, Budget Authority, and Budget
Outlays as Measures of Defense Spending
Without Tax Controls
Budget
NIPA
Authority Outlays
Total Government Spending (NIPA “G”)
Zero-year horizon 0.931*** 0.209*** 1.011***
(0.0586)
(0.0619)
(0.0915)
One-year horizon 0.938*** 0.507*** 1.000***
(0.0435)
(0.0417)
(0.0465)
Two-year horizon 0.479*** 0.301*** 0.538***
(0.0301)
(0.0362)
(0.0801)
Three-year horizon 0.300*** 0.194*** 0.312***
(0.0551)
(0.0644)
(0.103)

With Tax Controls
Budget
NIPA
Authority Outlays

1.013***
(0.0499)
1.012***
(0.0509)
0.463***
(0.0340)
0.266***
(0.0396)

0.324***
(0.0399)
0.556***
(0.0430)
0.304***
(0.0407)
0.199***
(0.0572)

1.018***
(0.0913)
1.029***
(0.0696)
0.493***
(0.0560)
0.311***
(0.0589)

All estimates use Newey-West standard errors with 4 lags. AIC and BIC suggest that anywhere from 2 to 4 lags is optimal, depending on speciﬁcation, so 4 lags are allowed in all
estimates for purposes of consistency. Sample is always the full period for which the tax
change variable is available, 1946 - 2007. Tax change variable is taken from Romer & Romer
(2010). Tax variable includes shocks classiﬁed as exogenous, plus shocks classiﬁed as driven
by changes to defense spending. *** p<0.01, ** p<0.05, * p<0.1

6

It’s All in the Timing

The extent to which the small response of NIPA government spending to budget authority
is attributable to timing diﬀerences versus deﬁnitional diﬀerences is an empirical question.
To answer it, I introduce a fourth measure of defense spending: budget outlays. Like budget
authority, budget outlays are derived from the federal budget process. Thus budget authority
and budget outlays follow the same deﬁnition of government spending and are constructed
using the same sources. However, while budget authority is timed to reﬂect the government’s
commitment to spend, budget outlays are timed to reﬂect the disbursement of funds from
the Treasury. The timing of outlays is therefore much closer to the timing of NIPA. The
timing of NIPA and budget outlays still doesn’t line up exactly because the two measures are
constructed using diﬀerent sources and methodologies, but the timing of outlays is far closer
to NIPA than to budget authority.
Because diﬀerences between budget authority and outlays are completely attributable to
the diﬀerences in timing between them, outlays can be used to establish a lower bound for
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the role of timing diﬀerences in driving the small coeﬃcients on budget authority. Table 8
presents coeﬃcients on defense outlays when that measure is used to predict the response
of total government spending.12 The corresponding coeﬃcients estimated using NIPA and
budget authority are reproduced from Table 7 for purposes of comparison. The coeﬃcient
on budget outlays is always within 0.05 of the coeﬃcient on NIPA at all time horizons when
tax controls are included. Since the only diﬀerence between budget authority and outlays is
timing, this implies that budget authority signiﬁcantly understates the eﬀects of government
spending due to attenuation bias.
It is more diﬃcult to put a meaningful bound on the role of attenuation bias in producing small coeﬃcients when estimating the eﬀects of Ramey’s narrative measure on total
government spending. Because Ramey’s measure is constructed as a series of news shocks,
its deﬁnition of defense spending is quite diﬀerent from NIPA’s. The conceptual diﬀerences
between NIPA and Ramey’s measure are much larger than the conceptual diﬀerences between
NIPA and budget authority. At the same time, the timing of major shocks in Ramey’s measure is closer to budget authority than to NIPA. So if attenuation bias from timing diﬀerences
is a major factor explaining the small coeﬃcient on the response of total government spending
to NIPA, timing diﬀerences probably also play a signiﬁcant role in reducing the coeﬃcient on
Ramey’s measure, as well.
Given the scaling of components by total output , one can construct an estimate of the
ﬁscal multiplier by summing the coeﬃcients on each major component of output. Indeed,
doing so produces estimates of the ﬁscal multiplier very close to those presented earlier in the
paper: using budget authority, this approach produces ﬁscal multipliers of 1.2 to 1.4 over the
post-World War II period when tax controls are included, versus comparable estimates of 1.3
to 1.5 reported in Tables 3 and 5. Remarkably, both methods produce a contemporaneous
ﬁscal multiplier of 1.31.
One can use this approach to recalculate the ﬁscal multiplier with corrections for attenua12

Complete estimates using budget outlays are not shown, but are generally quite similar—though not
identical—to the results using NIPA.
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tion bias in the response of total government spending to changes in defense spending. Substituting the coeﬃcients on outlays for the coeﬃcients on budget authority from Table 8—that
is, correcting for timing diﬀerences when measuring the response of total government spending to budget authority—implies a ﬁscal multiplier of 1.3 to 2.0 (with the responses to all
other components of spending measured with budget authority). Interestingly, this correction
produces the highest multiplier at the shortest time horizon: the implied multipliers are 2.0,
1.8, 1.4, and 1.3 over time horizons of 0, 1, 2, and 3 years respectively. Remarkably, that
range is consistent with recent estimates of the government spending multiplier from the local
multiplier literature (Chodorow-Reich, 2019).

7

Conclusion

A longstanding puzzle in the empirical literature on the aggregate ﬁscal multiplier has been
the question of why empirical estimates of the multiplier almost always fall below one, even
when many models suggest that the multiplier should be (perhaps modestly) above unity.
The preceding analysis suggests that correctly estimating the ﬁscal multiplier is, indeed, “all
in the timing.”
This paper shows that empirical measures of government spending corresponding to different assumptions about how economic agents behave can have signiﬁcant implications for
measuring the ﬁscal multiplier. It introduces a new measure of government spending, called
budget authority, which produces statistically signiﬁcant responses in consumption, and, over
short time horizons, investment and net exports. The “right” timing of government spending
for measuring the ﬁscal multiplier depends on how economic agents make decisions and respond to shocks. The best measure of government spending may even diﬀer across economic
agents.
If economic agents are cautious in the face of uncertainty and only forward-looking at
relatively short time horizons—as many consumers appear to be—then budget authority is an
excellent measure of government spending. If instead economic agents are fairly insensitive to
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uncertainty and more forward-looking—as many ﬁrms seem to be—then Ramey’s narrative
measure is more appropriate. Likely both types of agents exist (as both consumers and
ﬁrms)—these are empirical questions.
Because the timing of major shocks as measured by NIPA is so diﬀerent from the timing of
budget authority and Ramey’s narrative measure, no one measure of government spending can
produce an estimate of the ﬁscal multiplier that does not suﬀer from attenuation bias due to
incorrect timing. In some sense each aggregate government spending measure faces a Catch22: if the timing of a measure correctly captures consumption and investment responses, the
measure will systematically understate the response of total government spending. Conversely,
if the timing of a measure correctly captures the response of total government spending, it
will systematically miss the responses of consumption and investment.
One way around this problem—as illustrated in this paper—is to use a measure such as
budget authority to correctly measure the responses of other components of output, and then
to correct for bias in the measurement of the response of government spending to the shock.
Budget authority in particular lends itself to this approach because budget outlays can be
used to set a lower bound on the bias due to timing in the response of government spending.
Ultimately, this approach suggests that in the post-World War II United States, the “true”
aggregate ﬁscal multiplier on defense spending is at least 1.3, and could be as large as 2.0 at
short time horizons.
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Appendix
A

Data Construction and Methodology

Annual budget authority totals are available from OMB for 1976 onward. These totals are
broken down by category of spending, including national defense. To construct a historical
series of budget authority for 1938–1975, I use United States Federal Budgets, which have
been issued annually since 1923. I begin my series in 1938 because the budget was understood
as placing upper bounds on spending rather than as creating spending targets prior to the New
Deal; by starting in 1938, I ensure that appropriations have the same meaning throughout
my series.
The budget put out each year contains ﬁgures for actual spending and budget authority
in the previous year, estimates for the present year, and the President’s requested amounts
for the coming year.13 I use the actual totals for the previous year from each budget, as those
reﬂect the legal authority to obligate funds in each year.14 As a check on the accuracy of old
budgets, I reconstruct the historical series for defense outlays (actual spending) for 1938–1975
13

The term “budget authority” dates to the late 1960s. In the 1950s–1960s it was called “obligation authority,” which is conceptually similar for our purposes. Prior to the 1952 budget, appropriations and other
authorizations were reported separately. The diﬀerences between these concepts are relatively unimportant
for federal spending on defense. However, while there have not been signiﬁcant changes in the way funding
for defense has been recorded since WWII, there have been changes to budgetary accounting that have signiﬁcantly aﬀected the ways in which funding for other areas of spending have been recorded.
The main issues are: how to account for revolving loan funds, where budget authority might have been
recorded as zero while outlays representing net cash ﬂows ﬂuctuated; how to deal with programs such as
highways, mass transit, and long-term subsidized housing for which appropriations were recorded to liquidate
obligations made under multi-year “contract authority” in prior years while contract authority was not necessarily considered budget authority; and with the practice of counting appropriations from the general fund
to the social insurance trust funds in the amount of dedicated tax receipts as budget authority rather than
recording the amount of obligations for beneﬁt payments in that year as budget authority. Thus it would be
extremely diﬃcult to construct a consistent historical series for many areas of non-defense spending.
14
While I also collected annual defense spending totals by agency, I chose to focus on defense spending by
category, or formally the “budget function” for national defense. This is particularly useful for the 1940s, when
the agencies responsible for military spending were reorganized several times, and when a portion of defense
spending was directly controlled by the Executive Oﬃce of the President. However, neither budget authority
nor its predecessors was aggregated by category of spending in the data for 1938–1940, 1953–1956 or 1961. In
1938–1940, defense spending was such a small share of the budget that I simply used the agency-level totals
instead. For 1953–1956 and 1961, I used the total by agency for that year, scaled by the ratio of spending
by function to the ratio of spending by agency for the same year. This procedure avoids averaging data from
other years.
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Figure 7: Placebo Test for Construction of Historical Budget Authority

using the same method and deﬁnition as for budget authority. I compare this historical series
built from contemporaneous estimates to OMB’s (current) historical series for defense outlays,
which goes back to 1940. This comparison can be seen in Figure 7. The two series do not
match perfectly, but they are quite close.
It is also worth noting that the deﬁnition of the federal ﬁscal year changed between FY
1976 and FY 1977. Through FY 1976, the federal ﬁscal year ran from July 1 to June 30 (i.e.
quarter 3 to quarter 2), just as most state ﬁscal years still do today. In the mid-1970s it was
thought that moving the ﬁscal year back by one quarter might encourage Congress to ﬁnish
its budget on time in future years, so the federal ﬁscal year was changed to run from October
1 to September 30 (i.e. quarter 4 to quarter 3). For purposes of comparison, I therefore use
quarterly data and aggregate by ﬁscal year throughout the analysis.15 For simplicity, I omit
the transition quarter, which conveniently does not contain any signiﬁcant changes to taxes
15

I aggregate data by federal ﬁscal year for GDP, CPI, actual defense spending as measured by NIPA,
Ramey’s narrative measure, and the tax shock measure derived from Romer & Romer’s narrative series. For
years prior to 1947, GDP, CPI, and NIPA are only available on a calendar year basis, so calendar-year ﬁgures
are used. This is not a good solution, but it seems less problematic than inducing large moving average
problems by averaging over calendar years. However, this may explain some of the data mismatches in the
mid-1940s.
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or defense spending.

B

Conceptual Diﬀerences between NIPA and Budget
Measures

Table 3.18B of the NIPA shows the diﬀerences between NIPA and the budget deﬁnition
of spending (as measured by budget outlays, which are timed to reﬂect the disbursement
of funds from the Treasury, while budget authority is timed to reﬂect authorizations but
reﬂects the same concepts and deﬁnition of spending). BEA publishes historical data detailing
these adjustments from 1968–2015. On an annual basis, total federal spending measured by
NIPA varies between 96 and 113 percent of total federal spending measured using budget
methodology. The year-to-year change in the ratio of the two estimates of total government
expenditures is never more than 5 percent of total expenditures (as measured by NIPA),
except for 2009 and 2010 (when large revisions to estimated costs of loan guarantees and
net loan costs caused larger deviations between the two measures), so it seems unlikely that
the deﬁnitional diﬀerences between NIPA and budget measures could account for an outsized
share of the diﬀerences in year-to-year ﬂuctuations between the two measures.
The vast majority of non-timing diﬀerences between NIPA and budget estimates of total
expenditures come from diﬀerences in the treatment of pension funds, so for the most part do
not aﬀect defense spending. In the years around the Great Recession, diﬀerences in accounting
for the costs of government guarantees on loans and deposit insurance also accounted for
signiﬁcant diﬀerences between the measures, but these diﬀerences should not aﬀect defense
spending either. The NIPA table does not distinguish between adjustments to defense versus
non-defense expenditures, but it is clear from the items listed in the bridge tables published by
both BEA and the Congressional Budget Oﬃce (CBO) that the vast majority of adjustments
between the two measures involve non-defense spending.
There appear to be two areas of defense spending for which NIPA and budget authority
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may have conceptual diﬀerences. The ﬁrst is in their treatment of the Military Retirement
Trust Fund, which, while small compared to both the other pension programs in the budget
and total defense spending, still will drive small diﬀerences between NIPA and budget measures due to diﬀerences in the measures’ accounting basis for military pension funds. The
second signiﬁcant diﬀerence is in their treatment of receipts from sales of surplus equipment,
which can sometimes appear in the budget as negative spending (since it may reduce the
total dollars drawn from the Treasury by the Department of Defense) but may instead appear
as receipts in the NIPA (though such payments sometimes appear as receipts in the budget rather than as “oﬀsetting receipts”). Compared to total defense spending, both of these
items are fairly small, and neither seems a likely candidate for driving outsized year-to-year
ﬂuctuations in the relationship between NIPA and budget authority.
Outside of these accounting diﬀerences in the Military Retirement Trust Fund and receipts
for sales of surplus equipment, a dollar of defense budget authority should translate directly
into a dollar of defense spending in NIPA. As explained previously, the government cannot spend without prior authorization, and budget authority is adjusted to exclude funding
authorizations that never translate into spending.
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