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The impacts are considerably higher 
among populations with traditionally 
low rates of postsecondary attainment. 
For example, the estimated impacts on 
college attendance are 5.8 percentage 
points among black students, and 4.4 
percentage points among students who 
were eligible for a subsidized school 
lunch at the time of the original experi-
ment. Among students attending schools 
with the highest concentration of pov-
erty, small class assignment raised the 
rate of college attendance by 7.3 percent-
age points, and among students with the 
lowest projected probability of attend-
ing college, the impact is 11 percentage 
points. In addition, small classes in the 
early grades improve the likelihood of 
earning a college degree, and majoring in 
a more technical and high-earning field, 
such as science, technology, engineering, 
mathematics, business, or economics. 

Using administrative tax return 
data, we are able to broaden the scope 
of adult outcomes studied in the 
Project STAR experiment. Raj Chetty, 
John Friedman, Nathaniel Hilger, 
Emmanuel Saez, Danny Yagan, and I 
analyzed the impacts of the experi-
ment on outcomes ranging from earn-
ings to retirement savings, home own-
ership, and marriage.8 While we study 
long-term impacts of random assign-
ment to a variety of observable charac-
teristics such as class size and teacher 
experience, we also estimate “class-
room effects” — the combined effects 
of teachers, peers, and other class-level 
shocks — on later life outcomes. An 
analysis of variance revealed that kin-
dergarten classroom assignment has 
significant impacts on earnings and 
other adult outcomes, leading us to 
ask whether the class effects on earn-
ings were correlated with class effects 
on kindergarten test scores. To address 
this, we proxy for classroom quality 
with the average test scores of an indi-
vidual’s classmates, measured at the end 
of kindergarten. Using this proxy mea-
sure, we find that class quality impacts 
immediate test scores, that the boost 
dissipates later in elementary school, 
and that it reappears strongly across 

a variety of adult outcomes including 
earnings. While the test-score impacts 
faded away in later grades, we were able 
to detect sustained impacts on non-
cognitive skills, suggesting a possible 
mechanism for the long-term effects. 
The impacts of class quality are simi-
lar for students who entered the exper-
iment later, suggesting that a better 
classroom environment from ages five 
through eight can have substantial 
long-term benefits. 

In both Project STAR papers, we 
find that the actual long-run impacts 
were larger than what would have 
been predicted based on the short-
run test score gains. This finding is 
consistent with a growing body of 
research on early-life interventions, 
and raises challenging evaluation prob-
lems. Policymakers often rely on short-
term outcomes such as standardized 
test scores to gauge the effectiveness of 
educational interventions. But, as sug-
gested in our research, if these measures 
systematically understate the long-run 
impacts of early childhood programs, 
over-reliance on short-run outcomes 
may lead to abandonment of some pol-
icies that would pass a long-term cost-
benefit analysis. 
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In policy and academic discussions 
of recent years, few topics have gener-
ated more interest than fiscal multipli-
ers, which measure how much a dol-
lar of increased government spending 
or reduced taxes raises output. Indeed, 
the magnitude of fiscal multipliers is at 
the core of debates about whether gov-
ernments should try to stimulate their 
economies during a recession. Bitter 
disagreement in the United States and 
elsewhere about the course of fiscal pol-
icy during the Great Recession reflects 
in part how little is known about mul-
tipliers and how important this matter 
is for policy. 

While previous research studied 
the effects of fiscal policy on the econ-
omy,1 a key question is how powerful 
fiscal policy can be in recessions, dur-
ing which the need to stabilize eco-
nomic activity is particularly acute. 
With a quickly shrinking economy in 
late 2008 and early 2009, existing esti-
mates of the average effect of fiscal 
stimulus were potentially misleading. 
For example, old-style Keynesian mod-
els emphasized that increased govern-
ment spending might stimulate output 
and have little effect on prices in times 
of slack but could have an inflation-
ary effect with low output response if 
the economy were close to full employ-
ment. More recent theoretical work 
made a similar prediction in the con-
text of a binding zero lower bound for 
nominal interest rates, based on the 
view that a fiscal stimulus would not 
lead to an increase in interest rates in 
such a circumstance.2 While reasonable 
to expect, cyclical variation in the size 
of fiscal multipliers has, until recently, 
been largely unexplored empirically. 
This glaring gap between what policy-
makers wanted to know and what ear-
lier work could provide stimulated our 
interest in exploring state-varying fiscal 
multipliers. 

In our initial work on this ques-
tion we use a “smooth transition vector 
autoregression” (STVAR) that allows 
for transition of the economy between 
regimes characterized by potentially 
different responses to fiscal shocks.3 
With only a handful of post-World War 
II recessions, generally short in length, 
a key advantage of this approach is that 
it exploits intensive as well as exten-
sive margins of business cycle fluc-
tuations. What matters is not only 
whether the economy is in a recession 
but also how deep the recession is. Our 
approach postulates a function measur-
ing the probability of being in a given 
regime (recession or expansion) that 
depends on the state of the economy. 
The higher the probability of a regime, 
the more the behavior of the economy 
will reflect conditions in that regime 
rather than in the alternative regime. 
We calibrate this function in such a way 
that the implied frequency of the econ-
omy being in recession matches the 
frequency of U.S. recessions as deter-
mined by the NBER. To measure the 
state of the economy, we use a coinci-
dent business cycle indicator, the devia-
tion of the centered seven-quarter mov-
ing average of the real GDP growth rate 
from the average growth rate. 

The same paper makes another 
methodological contribution by using 
professional forecasts to purge predict-
able variation from the time series of 
government spending in constructing 
measures of unexpected changes in fis-
cal policy. This adjustment is poten-
tially important because many changes 
in fiscal variables are predictable and 
hence potentially anticipated by eco-
nomic agents. Treating such antic-
ipated changes in fiscal variables as 
fiscal shocks can attenuate estimates 
of fiscal multipliers.4 To construct a 
long time series of fiscal forecasts at 
a quarterly frequency, we splice fore-

casts for fiscal variables using the 
Survey of Professional Forecasters and 
“Greenbook” projections made by the 
staff of the Federal Reserve Board. 

Our STVAR estimates sug-
gest that multipliers are considerably 
larger in recessions than in expansions. 
Although exact magnitudes depend on 
the horizon and specifics of how mul-
tipliers are defined, we conclude that 
a dollar increase in government spend-
ing raises output by about $1.50 to $2 
in recessions and by only about $0.50 
in expansions. The figure on the next 
page shows a time series of multipliers 
over our post-war sample period based 
on these estimates, with the variation 
over time reflecting changes in the state 
of the economy. Controlling for real-
time expectations about fiscal variables 
generally increases the difference in the 
size of the government spending mul-
tiplier across the regimes. Note that 
this variation in the multiplier applies 
broadly to recessions vs. expansions 
in the sense that our results are not 
driven by the recent U.S. experience of 
very low short-term interest rates and 
a binding zero lower bound. Our esti-
mates suggest that fiscal policy could 
be a powerful tool to stabilize output 
and thus reduce adverse effects of busi-
ness cycles. 

In subsequent work, we investigate 
whether the government spending mul-
tiplier varies over the business cycle in 
other countries as well.5 Introducing a 
multi-country dimension increases the 
overall number of episodes of econ-
omies which exhibit slack or which 
are in recession, possibly allowing us 
to obtain sharper estimates of fiscal 
multipliers. However, the international 
dimension poses several statistical and 
computational challenges for STVARs, 
such as correlation of error terms across 
countries. To address these challenges, 
we introduce the method of direct pro-
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jections to estimate average or state-depen-
dent multipliers.6 Specifically, this approach 
involves estimating a series of linear regres-
sions for different horizons, thus making sta-
tistical analysis straightforward and robust. 
Using direct projections also allows us to 
radically increase the number of variables we 
can study because this framework is a sin-
gle-equation approach and thus avoids the 
“curse of dimensionality” plaguing simul-
taneous estimation in VARs. Furthermore, 
this approach can easily accommodate fiscal 
shocks that are orthogonal to the fiscal pre-
dictions of professional forecasters. 

Using data for OECD countries and our 
approach of direct projections, we find that 
shocks to government spending — identi-
fied as innovations in government 
spending purged of fiscal forecasts 
made by the OECD staff — lead to 
stronger output responses in reces-
sions than in expansions. We see 
the same pattern when regimes are 
defined based on current output lev-
els rather than growth rates (i.e., 
boom vs. slack rather than expansion 
vs. recession). We also use the direct 
projections framework to examine 
responses of other macroeconomic 
variables — such as investment, con-
sumption, employment, wages, and 
prices — to government spending 
shocks as a function of the state of 
the business cycle. By and large, the 
estimated responses are consistent 
with the old-style Keynesian view: 
Excess capacity is associated with 
larger government spending multipli-
ers and smaller effects on prices. 

The focus of this exercise was to 
examine domestic multipliers: If Germany has 
a government spending shock, how much does 
the German economy respond to the shock? 
However, the world economy is increasingly 
integrated and a shock in one country can spill 
over to other countries. To the extent that fis-
cal spillovers are strong, there may be added 
benefits and costs to one country’s adoption 
of fiscal stimulus. Countries with strong fiscal 
capacity, like Germany, can help stimulate the 
economies of countries with weak fiscal capac-
ity, like Greece, but spillovers from abroad also 
may upset economic stability. 

Despite the potential importance of fis-

cal spillovers, there has been little work on 
the subject.7 In a paper based on the same 
data set as the previous one, we make prog-
ress in several dimensions.8 First, our sam-
ple of OECD countries is larger and more 
diverse than those used in previous research. 
Second, we again remove predictable innova-
tions in government spending using profes-
sional forecasts. Once each country’s fiscal 
shocks are calculated, we compute exter-
nal shocks for each country as a weighted 
average of other countries’ domestic shocks, 
using weights based on bilateral trade vol-
umes. Third, we use the method of direct 
projections to allow the size of fiscal spill-
overs to depend on the state of the economy, 
in particular recession vs. expansion. Our 

estimates suggest that fiscal spillovers are 
comparable in magnitude to domestic mul-
tipliers and tend to be lower in expansions 
than in recessions. These results suggest that 
coordination of fiscal policies may be more 
valuable than previously thought. 

While this recent work finds fiscal policy 
to be a potentially powerful tool to stabilize 
an economy, estimation of state-dependent, 
or even average, fiscal multipliers sometimes 
presents researchers with challenges that are 
difficult to address using conventional data. 
Specifically, given the “Great Moderation” 
that preceded the Great Recession, the recent 

macroeconomic past is characterized by rela-
tively small business-cycle fluctuations. This 
data challenge is not insurmountable, how-
ever. First, as already noted, one can use vari-
ations in economic strength throughout the 
postwar period, not simply focusing on epi-
sodes of recession, to estimate state-varying 
fiscal multipliers. Second, one can focus on 
countries with more postwar volatility, or 
use longer time series with more frequent 
or volatile recessions, to obtain more varia-
tion in the data. We take the first of these 
approaches in looking at the experience in 
Japan, which has had a long period of eco-
nomic weakness and thus potentially allows 
us to estimate more precisely multipliers in 
an economic downturn.9 One can also con-

struct historical U.S. time series of output, 
taxes and government spending as far back as 
1890.10 While using longer time series can be 
helpful, it also raises issues that may be hard 
to address with available data. These include 
structural transformations that coincide with 
the changing role of the government in the 
economy, the evolution of the tax system, 
and identification coming from wars that 
are special periods for the economy. Another 
approach is to use local variation in govern-
ment spending and economic conditions.11 
The key disadvantage of this approach is that 
one estimates a local rather than an aggre-

gate multiplier; the mapping from estimated 
responses at the local level to macroeconomic 
responses is not straightforward, as some 
elements of local responses may overstate 
national responses — because of factors such 
as national supply constraints — while others 
may understate them because of effects such 
as positive regional spillovers. 

A promising alternative to longer time 
series or exploiting local variation is the 
use of high-frequency data, which can pro-
vide many observations even in precisely 
defined regimes, can sharpen identification 
of fiscal shocks, and can keep the level 
of the analysis at an aggregate level.12 To 
illustrate the power of this approach, our 
most recent work involves the construc-

tion of daily series of spending and 
spending commitments by the U.S. 
Department of Defense (DoD).13 It 
is highly unlikely that changes in 
DoD spending or DoD commitments 
on a given day are driven by develop-
ments in the economy. As a result, 
the commonly used minimum delay 
restriction — that is, government 
spending cannot react to changes in 
the economy within a narrow time 
window — is likely to be satisfied. 
Hence, the chain of causality from 
changes in government spending to 
changes in macroeconomic outcomes 
is even more credible than in analy-
sis based on quarterly data. Using 
high-frequency data on fiscal vari-
ables can also radically improve our 
ability to estimate when economic 
agents learn about changes in fiscal 
variables and when economic vari-
ables react to changes in fiscal vari-

ables. Of course, analysis at a daily frequency 
rules out analysis of responses of slow-mov-
ing variables like GDP or the unemployment 
rate, leading us to focus on financial indica-
tors such as exchange rates and interest rates 
that can respond immediately.14

Using our daily series of defense spend-
ing announcements, we are able to resolve 
an exchange-rate puzzle in the previous lit-
erature.15 With fiscal shocks identified from 
actual spending data at a quarterly frequency, 
the U.S. dollar depreciates after a positive 
government-spending shock, even though 
the overwhelming majority of macroeco-
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nomic models predict an appreciation. 
We demonstrate that this puzzle evap-
orates when one considers responses 
at a higher frequency: On average, on 
days when the DoD announces more 
spending, the U.S. dollar appreciates 
significantly. Thus, the standard mac-
roeconomic framework is suitable for 
analyses of the international effects of 
fiscal shocks. 

During the Great Recession, coun-
tries around the world adopted expan-
sionary fiscal policies aimed at counter-
acting the large negative shocks to their 
economies. These actions occurred in 
spite of skepticism among many econo-
mists about the potential of fiscal policy 
to stimulate economic activity. The results 
of our and related work suggest that fiscal 
policy activism may indeed be effective at 
stimulating output during a deep reces-
sion, and that the potential negative side 
effects of fiscal stimulus, such as increased 
inflation, are also less likely in these cir-
cumstances. These empirical results call 
into question the results from the new 
Keynesian literature, which suggests that 
shocks to government spending, even 
when increasing output, will crowd out 
private economic activity. While there 
has been some recent progress provid-
ing a rationale for large multipliers when 
economies confront a binding zero lower 
bound on interest rates, our findings 
apply to more general recessionary condi-
tions, and thus present a challenge for the 
development of new models that, like the 
simple traditional Keynesian model, can 
encompass positive fiscal multipliers for 
private activity.
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An NBER conference, “Retirement & Health Benefits in the Public Sector,” took place in Cambridge on April 10–11. Research 

Associates Robert L. Clark of North Carolina State University and Joseph P. Newhouse of Harvard University organized the meet-
ing. These papers were discussed:

• Jeffrey R. Brown, University of Illinois at Urbana-Champaign and NBER, and George Pennacchi, University of Illinois 
at Urbana-Champaign, “Discounting Pension Liabilities: Funding Versus Value” (NBER Working Paper No. 21276)

• Jeffrey Clemens, University of California, San Diego, and NBER, and David M. Cutler, Harvard University and NBER, 
“Impact of ACA on State and Local Health Plans”

• Jeremy D. Goldhaber-Fiebert, David M. Studdert, and Monica S. Farid, Stanford University, and Jay Bhattacharya, 
Stanford University and NBER, “Will Divestment from Employment-Based Health Insurance Save Employers Money? 
The Case of State and Local Governments” (NBER Working Paper No. 20222)

• Alan R. Weil, Project Hope, “State Health Plans and Their Impact on State Budgets”

• Robert L. Clark and Emma Hanson, North Carolina State University; and Olivia S. Mitchell, University of Pennsylvania 
and NBER, “Lessons for Public Pensions from Utah’s Move to Pension Choice”

• Alicia Munnell, Jean-Pierre Aubry, and Mark Cafarelli, Boston College, “COLA Cuts in State-Local Pensions”
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