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respectively. The estimated responses to AG government spending 
shocks (semiannual frequency) are reported in Table 4 and Chart 6.6 

We find relatively little variation in the size of the output response 
across low- and high-debt states. Likewise, the response of government 
spending is similar across states. On the other hand, prices tend to in-
crease more in the high-debt state than in the low-debt state. The cost 
of borrowing measured by interest rates and CDS spreads generally 
increases more in the high-debt state but the magnitudes are relatively 
small. For example, after an AG shock, the change in the CDS spread 
is 50 to 100 basis points higher at a maximum level of debt than at a 
minimum level of debt. On average, the difference between the maxi-
mum and minimum values of debt-to-GDP ratio across countries is 
approximately 40 percentage points. Thus, even a dramatic increase 
in the ratio yields only modest increases in the cost of borrowing for 
countries in our sample. Finally, a government spending shock has no 
effect on the debt-to-GDP ratio in the low-debt state but it induces a 
persistent increase in the high-debt state: the point estimate for the av-
erage response is a 1.374 percentage point increase, which, however, is 
not statistically significant at the 10 percent level. In summary, while a 
fiscal stimulus program in a high-debt country may hurt fiscal sustain-
ability, the estimated effects are generally small. We observe no mate-
rial effects for the low-debt state. 

These results are reminiscent of our findings for the cyclical varia-
tion in the influence of government spending shocks on fiscal sus-
tainability. This pattern is not entirely surprising as the debt-to-GDP 
ratio (D

it
) and the weakness of the economy (F(z

it
)) are positively cor-

related (see Appendix Chart A-4). However, there are instances when 
countries pursued aggressive debt (deficit) reduction policies even in 
weak economic environments (e.g., the U.K. during the global finan-
cial crisis). We can exploit this heterogeneity to differentiate varia-
tion in the responses due to the state of the economy and the level 
of public debt. To this end, we use the flexibility of the Jorda (2005) 
approach and consider another modification of specification (3):
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Chart 6
Forecast-Error (AG) Identification, Responses by Normalized 

Level of Public Debt, Semiannual Frequency

Notes:  The chart plots impulse responses to government spending shocks identified as forecast errors (AG shocks) 
for linear specification (2) and for nonlinear specification (3’).  Ninety-percent confidence bands are constructed 
using Driscoll-Kraay standard errors.   The horizontal axis shows response horizon measured in semesters.
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 Using this specifi cation, we can estimate responses of y to a gov-
ernment spending shock in low/high-debt and boom/slump states. 
For example, the response in the low-debt/boom state is given by 

φk
(h ){ }h=0

H
while the response in high-debt/slump state is given by

φk
(h ) + !δk

(h ) +δk
(h ) +τ k

(h ){ }h=0
H

. Since we now have four combinations 
of states, we report only average and impact responses, in Panels A 
and B of Table 5 respectively.7 

Since this specifi cation is particularly demanding on our data, we 
estimate few statistically signifi cant responses. With this caveat, we 
can note, however, that available evidence suggests that, while there 
is variation in how active fi scal policy can infl uence fi scal sustain-
ability across states, this variation is not suffi ciently strong to sug-
gest considerable adverse effects of fi scal stimulus programs on fi scal 
sustainability.  

VIII. Discussion and Concluding Remarks

Although economists do not believe that expansions die from old 
age, the prolonged U.S. expansion will end sooner or later and there 
is serious concern about the ability of policymakers in the United 
States and other developed countries to fi ght the next economic 
downturn. Indeed, the ammunition of central banks is much more 
limited now than before the Great Recession and it is unlikely that 

(3´́ )
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expansionary monetary policy can be as aggressive and effective as 
it was during the crisis. Available evidence (e.g., Martin and Milas 
2012) suggests that additional rounds of quantitative easing may run 
into diminishing returns. Likewise, it is hard to expect that moder-
ate decreases of interest rates (perhaps breaking zero lower bound on 
nominal interest rates and even venturing well below zero) can turn 
the tide. 

While fiscal policy had a countercyclical component during the 
Great Recession, it was not used to full potential, given the depth 
of the recession (e.g., Coibion et al. 2013). With tight constraints 
on central banks, one may expect—or maybe hope for—a more ac-
tive response of fiscal policy when the next recession arrives. This 
expectation, however, may be too optimistic since governments in 
developed countries have amassed high levels of debt over the past 
decade. Whether new fiscal stimulus programs would be jeopardized 
by these already heavy public debt burdens is a central question. It 
is certainly conceivable (see e.g. Aguiar et al. 2017) that a significant 
fiscal stimulus can raise doubts about the ability of a government to 
repay its debts and, as a result, increase borrowing costs so much that 
the government may find its debt unsustainable and default. Hence, 
it is critical to establish how government spending shocks influence 
not only output and prices but also indicators of fiscal sustainability 
such as the debt-to-GDP ratio and interest rates on public debt. 

We find that in our sample expansionary government spending 
shocks have not been followed by persistent increases in debt-to-
GDP ratios or borrowing costs (interest rates, CDS spreads). This 
result obtains especially when the economy is weak. In fact, a fiscal 
stimulus in a weak economy may help improve fiscal sustainability 
along the metrics we study. There is evidence that this effect is un-
dercut when the debt-to-GDP ratio is elevated, although the penalty 
for a high debt-to-GDP ratio does not appear to be high at the debt 
levels experienced historically for developed countries.

Given the nature of the sample analyzed, our results should not 
be interpreted as an unconditional call for an aggressive government 
spending in response to a deteriorating economy. Indeed, the expe-
rience of Greece and other countries in southern Europe is a grave 
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warning about the political risks and limits of fiscal policy. Bridges 
to nowhere, “pet” projects and other wasteful spending can outweigh 
any benefits of countercyclical fiscal policy. Perhaps more impor-
tantly, we face considerable uncertainty about how economies will 
respond to fiscal stimulus programs given levels of public debt rarely 
seen in recent history, as well as large unfunded liabilities. In other 
words, we have to make out-of-sample predictions with data that 
may not be representative of the future economic environment. It is 
possible that fiscal institutions that help make government commit-
ments to eventual fiscal adjustments credible will take on even more 
importance in the future. We hope that further research on the mat-
ter will be able to utilize longer and more detailed historical series, 
covering greater variation in levels of public debt and more disag-
gregated categories of government spending, and structural models 
to provide more conclusive inference and clearer policy prescriptions. 

 

Authors’ Note: We are grateful to Peter McCrory and Jérémy Fouliard for excellent  
research assistance, Olivier Coibion for comments on an earlier draft, and conference 
participants, especially our discussant, Jason Furman, for comments on our presentation. 
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Average Response Impact Response

Variable

Linear Boom Slump p-value Linear Boom Slump p-value

(1) (2) (3) (4) (5) (6) (7) (8)

Long-Term 
Interest Rate

-0.160
(0.110)

0.063
(0.135)

-0.494***
(0.161)

0.015 -0.077
(0.098)

0.170
(0.141)

-0.455*
(0.234)

0.073

Short-Term 
Interest Rate

-0.043
(0.095)

-0.013
(0.224)

-0.152
(0.189)

0.693 0.106
(0.104)

0.007
(0.196)

0.082
(0.207)

0.807

CDS Spread 0.063
(0.153)

0.187
(0.138)

-0.095
(0.241)

0.410 -0.110
(0.162)

0.474
(0.395)

-0.833***
(0.277)

0.056

GDP 0.931*
(0.492)

-0.355
(0.691)

2.666***
(0.806)

0.039 0.663**
(0.265)

-0.096
(0.371)

1.583***
(0.488)

0.037

Price Level 0.408
(0.242)

0.419
(0.376)

0.302
(0.594)

0.891 0.081
(0.098)

0.409**
(0.158)

-0.268
(0.228)

0.056

Debt/GDP 
Ratio

-1.929***
(0.589)

-0.143
(1.163)

-4.130***
(1.206)

0.075 -1.010**
(0.416)

0.651
(1.006)

-2.848**
(1.324)

0.137

Government 
Spending

0.596***
(0.077)

0.226
(0.179)

1.000***
(0.160)

0.019 0.403***
(0.027)

0.217***
(0.075)

0.608***
(0.083)

0.012

Notes:  The table reports estimated responses of macroeconomic and fiscal variables to government spending 
shocks identified as in Auerbach and Gorodnichenko (2013), that is, forecast-error shocks. The average response is 
calculated over five years. The impact response is calculated for horizon h=0. Standard errors are constructed using 
Driscoll and Kraay (1998).  P-value in columns (4) and (8) shows p-values for the test that responses are the same in 
slump and boom. 

Table A3
Responses to AG Government Spending Shock, Annual Frequency
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Notes:  The table reports estimated responses of macroeconomic and fiscal variables to government spending shocks 
identified as in Blanchard and Perotti (2001), that is, an innovation to government spending not predicted by stan-
dard macroeconomic variables. The average response is calculated over five years. The impact response is calculated 
for horizon h=0. Standard errors are constructed using Driscoll and Kraay (1998).  P-value in columns (4) and (8) 
shows p-values for the test that responses are the same in slump and boom.

Table A4
Responses to BP Government Spending Shock, Annual Frequency

  

Average Response Impact Response

Variable

Linear Boom Slump p-value Linear Boom Slump p-value

(1) (2) (3) (4) (5) (6) (7) (8)

Long-Term 
Interest Rate

-0.334
(0.196)

-0.300
(0.274)

-0.370
(0.255)

0.861 -0.410***
(0.127)

-0.285
(0.243)

-0.517***
(0.168)

0.510

Short-Term  
Interest Rate

-0.075
(0.188)

-0.192
(0.311)

0.085
(0.248)

0.507 -0.127
(0.212)

0.013
(0.360)

-0.188
(0.271)

0.682

CDS Spread -0.297***
(0.079)

0.380
(0.326)

-0.722***
(0.222)

0.051 -0.515**
(0.197)

0.085
(0.418)

-0.883*
(0.463)

0.278

GDP 2.173***
(0.610)

0.203
(0.685)

3.884***
(0.513)

0.000 1.047***
(0.272)

0.033
(0.367)

1.965***
(0.414)

0.006

Price Level -0.811
(0.742)

0.655
(0.711)

-1.835*
(1.055)

0.071 -0.632*
(0.322)

0.021
(0.268)

-1.155*
(0.648)

0.176

Debt/GDP 
Ratio

-3.673***
(0.997)

-1.975
(1.448)

-5.600***
(1.322)

0.103 -1.674***
(0.467)

-0.892
(0.695)

-2.603**
(1.093)

0.285

Government 
Spending

1.280***
(0.054)

1.204***
(0.100)

1.321***
(0.074)

0.414 1.000
-

1.000
-

1.000
-

-
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Chart A1
AG Government Spending Shocks, Annual Frequency

Notes:  The Chart plots impulse responses to government spending shocks identified as forecast errors (AG shocks) 
for linear specification (1) and for nonlinear specification (2).  Ninety-percent confidence bands are constructed 
using Driscoll-Kraay standard errors. The horizontal axis shows response horizon measured in years.  
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Chart A2
Blanchard-Perotti Identification, Annual Frequency

Notes:  The chart plots impulse responses to government spending shocks identified as in Blanchard and Perotti (2001) 
(BP shocks) for linear specification (1) and for nonlinear specification  (2).  Ninety-percent confidence bands are con-
structed using Driscoll-Kraay standard errors. The horizontal axis shows response horizon measured in semesters.
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Chart A3
Forecast-Error (AG) Identification, Responses by Level of Public 

Debt, Semiannual Frequency

Notes:  The chart plots impulse responses to government spending shocks identified as forecast errors (AG shocks) for 
linear specification (2) and for nonlinear specification (3’).  Ninety-percent confidence bands are constructed using 
Driscoll-Kraay standard errors.   The horizontal axis shows response horizon measured in semesters.  In contrast to 
Figure 6, debt burden is measured as the raw debt-to-GDP ratio.

−2

0

2

4

0 1 2 3 4 5 6 7 8 9
−2

−1

0

1

2

−2

−1

0

1

2

0 1 2 3 4 5 6 7 8 9

0
0.2
0.4
0.6
0.8
1.0

0
0.2
0.4
0.6
0.8
1.0

−2

0

2

4

0 1 2 3 4 5 6 7 8 9
−0.6
−0.4
−0.2

0
0.2
0.4

−0.6
−0.4
−0.2

0
0.2
0.4

0 1 2 3 4 5 6 7 8 9

−0.6

−0.4

−0.2

0

0.2

−0.6

−0.4

−0.2

0

0.2

0 1 2 3 4 5 6 7 8 9
−1.0

−0.5

0

0.5

1.0

−1.0

−0.5

0

0.5

1.0

0 1 2 3 4 5 6 7 8 9

−4

−2

0

2

4

−4

−2

0

2

4

0 1 2 3 4 5 6 7 8 9

Percent Percent Percent
A. Real GDP

Percent
B. Price Level

Percent Percent

C. Government Spending

Percent Percent

D. Long−Term Interest Rate

Percent Percent

Percent Percent

E. Short−Term Interest Rate

Percent Percent

F. Credit Default Swap Spread

G. Debt-to-GDP Ratio

Linear

100% debt/GDP

0% debt/GDP

90% CI

90% CI

90% CI



266 Alan J. Auerbach and Yuriy Gorodnichenko
C

ha
rt

 A
4

 G
ro

ss
 D

eb
t-

to
-G

D
P

 R
at

io
 v

s.
 P

ro
ba

bi
lit

y 
of

  W
ea

k 
E

co
no

m
y

N
ot

e:
 P

ro
ba

bi
lit

y 
of

 w
ea

k 
ec

on
om

y 
is 

ca
lc

ul
at

ed
 a

s F
(z

) w
he

re
 F

(∙)
 is

 th
e 

tr
an

sit
io

n 
fu

nc
tio

n 
in

 sp
ec

ifi
ca

tio
n 

(3
).

0
0

0.
5

0.
5

0.
5

0.
5

0.
5

1.
0

1.
0

1.
0

1.
0

1.
0

0
0

0

AU
S

AU
T

BE
L

C
AN

C
H

E

C
Z

E
D

EU
ES

P
FI

N
FR

A

G
BR

IR
L

IT
A

JP
N

N
LD

N
O

R
N

Z
L

PR
T

SW
E

U
SA

Pr
ob

ab
ili

ty
 o

f W
ea

k 
Ec

on
om

y

Debit-to-GDP Ratio

2.
0

1.
5

1.
0

0.
5

0 2.
0

1.
5

1.
0

0.
5

0 2.
0

1.
5

1.
0

0.
5

0 2.
0

1.
5

1.
0

0.
5

0



Fiscal Stimulus and Fiscal Sustainability 267

Endnotes

1While Ramey and Zubairy (forthcoming) argue that output multipliers are 
smaller than those found in other studies, they, too, estimate larger multipliers when 
the economy is weak than when it is strong based on postwar data.

2These data come from the IMF’s April 2017 World Economic Outlook database.

3Using estimates from the most recent long-term and 10-year Congressional 
Budget Office projections and various assumptions about what constitutes current 
policy, Auerbach and Gale (2017) estimate a U.S. fiscal gap through 2047 of just 
3.4 percent. Some of this is due to smaller assumed primary deficits at the end of the 
10-year period—around 3 percent rather than around 6 percent—and most of the 
remainder is due to a lower assumed growth rate in medical and pension spending. A 
partial explanation for these differences may be that the IMF data cover all levels of 
government whereas Auerbach and Gale consider only the federal government. Even 
the estimates by Auerbach and Gale, however, show much larger fiscal gaps when the 
horizon is extended, reaching as high as over 9 percent on an infinite-horizon basis.

4In our analysis, we focus on government spending shocks and omit tax shocks 
because identification of exogenous, unanticipated shocks to taxes has much high-
er data requirements (e.g., one needs to remove the component of tax revenues 
that contemporaneously varies in response to changes in output). In addition, one 
would expect the effects of tax changes to vary considerably according to their 
characteristics (e.g., increases in transfer payments versus reductions in corporate 
tax rates).

5Another metric we can use is the debt price, measured as the ratio of market 
value of debt to nominal (face) value of debt. In contrast to CDS spreads, the debt 
price is harder to interpret because the price can change over time due to variation 
in investors’ perceptions about default probabilities, liquidity conditions, inflation 
expectations, changes in maturity structure of government debt, etc. Similar to the 
reaction of CDS spreads, we find that “on average” (that is, in the linear specifica-
tion) debt prices exhibit weak if any response to government spending shocks. 
There is also weak evidence that, after a government spending shock, debt prices 
tend to fall in a slump and rise in a boom, but the differences are not statistically 
significantly different from zero. The lack of a strong fall in the price of govern-
ment debt suggests that financial markets do not punish the government imple-
menting a fiscal stimulus with higher borrowing costs

6We report results for Dit
* =Dit  (that is, the burden is measured by the level of 

debt-to-GDP ratio) in Appendix Table A-5 and Appendix Chart A-3.

7We report results for Dit
* =Dit  in Appendix Table A-6 and Appendix Chart A-3.
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