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1. Alternative analysis of international threat

At least two analytical questions arise from our failure to find evidence that Nordhaus, Oneal,
and Russet's (2012) indicator of international threat was related to military spending. The first is
that we use different military spending data. For their analysis, they employed the Correlates of
War National Military Capabilities Data (Singer 1987; Correlates of War Project 2015) for the
1951-88 period, and the SIPRI data for the 1989-2000 period. We chose to use the SIPRI data
throughout, both because they now make available data for a longer period of time (1949-2015)
and because, as Nordhaus, Oneal, and Russett (2012, 496), note, these data are the best
documented. Nevertheless, it is worth asking whether we would have found more supportive
results concerning the role of threat if we had used their data.

Table Al.1 presents the results of an analysis that does just that. It duplicates the models in Table
2 of the main text using the Nordhaus, Oneal and Russett data. They logged their dependent
variable. We transformed it back into millions of real dollars so that we could estimate the error-
correction models. (The logged figures obscure the changes that are the focus of our analysis.)
As the results in the table indicate, we found no more support for the role of international threat
using their data than we did using the SIPRI data. Indeed, even the random effects models
provide little evidence of either a long-run or short-run relationship between threat and military
spending. Whereas the lagged level of military spend and the long-run multiplier were significant
in the random effects model using SIPRI data, only the long-run multiplier is statistically
significant using the Nordhaus, Oneal, and Russett data.

A second issue stems from the fact that measuring the level of international threat is less
straightforward than measuring the state of the economy. Of course, measuring the size of an
economy is by no means simple, but economists have reached a consensus on this issue to a far
greater extent than have scholars concerned with international threat. This lack of consensus, as
well as the surprising results concerning Nordhaus, Oneal, and Russett's threat indictor, MID P-
HAT, in the paper, prompted us to try an alternative measure of this concept.

One possible objection to MID P-HAT is that it does not consider the relative power of the states
with which disputes are likely. It implicitly treats disputes with any state as equally likely to
provoke greater military spending. In fact, not all threatening foreign states require the same
response in military spending. Expected military conflicts with small powers might not
necessitate much additional spending, but disputes with larger enemies are quite likely to do so.
One way to deal with this objection is to weight the probability of conflict in each dyad by the
economic size of the potential adversary. We generated an alternative measure of threat that did
so. We first re-estimated the probability of a dyadic dispute using the replication data from Oneal
and Russett (2005). Before aggregating the dyadic dispute probabilities for each state, we
multiplied each probability by the potential adversary's share of world GDP.

Weighting the dispute probability by the GDP of the potential adversary produces a somewhat
different picture of the threat environment than does MID P-HAT. Figure A1 compares the two
series for the United States. Because the weights are always less than one, the raw weighted
index figure is always very small compared to MID P-HAT. For ease of comparison, we re-scaled
each indicator of the level of threat using the mean value of the series. The figure thus indicates



the level of threat in each year relative to the mean value for the postwar era. MID P-HAT, steadily
declines across nearly the entire postwar era, while the weighted measure has sharper peaks and
valleys. For our purposes, it is less important to say with confidence which measure is better than
to observe that they are both plausible but different.

Table A1.2 presents the results of models using the alternative indicator of international threat. It
estimates the same set of models used in Table 2 of the paper. As the results in the table indicate,
the new measure provides no evidence to support hypothesis 2. None of the parameters
associated with threat, including the long-run multiplier, is statistically significant in any of the
four models.



The Effect of International Threat on Military Spending
using Nordhaus, Oneal, and Russett Military Spending Data

Table A1.1

Fixed Effects Random Effects
ATHREAT - 47.01 19.33 47.15 19.39
(42.16) (18.97) (39.84) (17.08)
MORETHREAT., -330.13 -361.79
(264.32) (289.23)
ATHREAT * -51.61 -50.59
MORETHREAT. (44.47) (42.38)
Joint significance test for
components of interaction F(3, 165) = F(3, 165) =
term 1.53 2.01
AMILi 0.21%* 0.21%* 0.16* 0.16*
(0.02) (0.02) (0.01) (0.01)
MILi -0.11* -0.11%* -0.02 -0.02
(0.02) (0.02) (0.01) (0.01)
THREAT. 2.78 2.38 3.60 2.77
(5.10) (4.86) (2.54) (1.87)
Constant 650.96 362.74 -202.70 -400.92
(739.88) (942.84) (172.41) (309.22)
Long-run multiplier for 25.97 22.31 205.51* 163.50
THREAT (42.26) (40.93) (97.20) (81.18)
States 166 166 166 166
Observations 5,735 5,735 5,735 5,735
R-squared:
Within 0.09 0.08 0.05 0.05
Between 0.07 0.06 0.00 0.00
Overall 0.02 0.01 0.05 0.04
BIC 113920.9 113945.3 114247.4 114271.9

Notes: Asterisks indicate p-values less than 0.05. The threat indicator was rescaled for ease of
presentation by multiplying it by 1000. Robust standard errors adjusted for clustering on each
country are reported in parentheses. We estimated these models and model fit statistics using

Stata 14.2.



Table A1.2
The Effect of International Threat on Military Spending

using Alternative Threat Measure

Fixed Effects Random Effects
ATHREAT 391.33 246.94 439.63 353.01
(384.44) (197.03) (458.01) (305.55)
MORETHREAT 265.31 227.32
(190.15) (171.56)
ATHREAT . * -724.84 -480.60
MORETHREAT. (593.69) (519.97)
Joint significance test for F(3, 145) = F(3, 145) =
components of interaction 1.19 2.37
term
AMILi 0.30%* 0.30%* 0.27* 0.27*
(0.01) (0.01) (0.01) (0.005)
MIL; -0.10* -0.10%* -0.004* -0.005*
(0.01) (0.01) (0.001) (0.001)
THREAT;. 24.82 14.98 32.67 23.52
(36.48) (25.27) (35.56) (23.03)
Constant 1017.21* 1077.39* -5.70 77.90*
(48.24) (72.44) (72.78) (25.16)
Long-run multiplier for 249.38 153.14 7351.88 5014.25
THREAT (347.97) (248.22) (7187.93) (4143.22)
States 146 146 146 146
Observations 4,089 4,089 4,089 4,089
R-squared:
Within 0.17 0.16 0.11 0.11
Between 0.0002 0.0001 0.45 0.43
Overall 0.01 0.01 0.11 0.11
BIC 77465.2 77468.6 77774.9 77768.5

Notes: Asterisks indicate p-values less than 0.05. The threat indicator was rescaled for ease of
presentation by multiplying it by 1000. Robust standard errors adjusted for clustering on each
country are reported in parentheses. We estimated these models and model fit statistics using

Stata 13.1.



2. Alternative ways of modeling economic growth and decline

One reasonable objection to our model of the asymmetric effect of economic growth and decline
on military spending concerns our assumption that the asymmetry begins at zero. We estimate
separate effects for growth, when the change in real GDP is greater than zero, and another for
decline, when the change in real GDP is zero or less. In reality, "decline," for purposes of
changes in the military budget, might begin at a number greater than zero. There may be pressure
to reduce military spending when the economy is growing relatively slowly. Demand for many
other government services, such as education and healthcare, rises with population, so if GDP
does not increase at least as rapidly, military spending will have to compete with these other
demands for an effectively smaller pool of resources.

Table A2.1 presents the results of three models that employ alternative thresholds for
determining where "growth" begins and "decline" ends. In each case, we reduced the change in
GDP to reflect a higher threshold for "growth." In the first model, we subtracted from the change
in GDP an amount equal to the previous year's GDP multiplied by the growth rate in population
during the preceding year. The economy thus only "grows" if it exceeds the rate of population
growth. This rate averaged roughly 2.0 percent in our sample. In the last two models, we set the
threshold at 2 and 3 percent of GDP. None of these alternative models performed very well.

Specifying a substantively plausible alternative threshold for growth and decline is one way to
deal with the problem of what constitutes these economic conditions in practice. Another
approach is to use a more flexible specification that estimates the change in the relationship
across over the amount of change in GDP rather than assuming it. This approach involves adding
a squared term for change in GDP rather than the interactive specification used in the paper.
Before adding this term, the change in GDP has to be rescaled so that all values are positive.
Otherwise, the squared term would be equal for instances when there is a negative change and a
positive change of the same size. We have done this by adding the absolute value of the
minimum change (i.e., the largest decrease) in GDP to the change in GDP. We have not adopted
this approach in the main body of the paper because it does not permit a direct test of the
hypothesis that change in the economy has greater effects when GDP declines than when it
increases.

Unfortunately, this approach also produces disappointing results. One possible reason it fails to
produce a better model than the simple zero-threshold approach in Table 1 us that it estimates a
single inflection point for all states. In reality, the change in GDP required to produce "growth"
for each state differs. Indeed, it may differ from year to year for the same state. The bottom line
of these tests is that the simple approach adopted in the main test appears to work best.



Table A2.1

The Effect of Economic Growth and Decline Using Alternative Baselines for '""Growth"

Population 2 percent growth 3 percent growth
growth
AGDP;. -0.003 -0.01 -0.01
(0.008) (0.01) (0.01)
GROWiq 80.61 127.77 97.05%*
(51.11) (69.86) (38.04)
AGDP;i.1 * GROWj.y -0.006 0.004 0.02
(0.005) (0.009) (0.02)

Joint significance test for
components of interaction term

F(3,153)=224 F(3,153)=4.25%

F(3, 153)=2.19

AMILj. 0.43* 0.43* 0.43*
(0.01) (0.01) (0.01)
MILi, -0.12* -0.12* -0.12*
(0.02) (0.02) (0.02)
GDP;. 0.003* 0.003* 0.003*
(0.001) (0.001) (0.001)
Constant 507.12* 470.77* 478.50*
(45.35) (58.33) (50.17)
Long-run multiplier for GDP 0.025%* 0.023* 0.022*
(0.003) (0.002) (0.002)
States 154 154 154
Observations 5,584 5,584 5,584
R-squared:
Within 0.26 0.26 0.26
Between 0.12 0.11 0.10
Overall 0.01 0.01 0.01
BIC 105178.8 105178.9 105162.6
Difference from BIC for primary +20 +20.1 +3.7

model 1 in Table 1

Notes: Asterisks indicate p-values less than 0.05. All models include fixed effects. Robust
standard errors adjusted for clustering on each country are reported in parentheses. We estimated
these models and model fit statistics using Stata 14.2.



Table A2.2
Alternative Model of the Non-Linear Effect of Economic Growth and Decline

AGDP;.; + minimum sample value 0.01
(0.01)
(AGDPj.; + minimum sample value)2 -8.65x 107
(9.58 x 10™)
Joint significance test for AGDP;.; and squared term F(2,153)=0.56
AMIL; 0.43%*
(0.02)
MILi -0.12%*
(0.02)
GDPy 0.003*
(0.001)
Constant -2997.35%*
(7140.60)
Long-run multiplier for GDP 0.026*
(0.004)
States 154
Observations 5,584
R-squared:
Within 0.26
Between 0.12
Overall 0.01
BIC 105167.0
Difference from BIC of main model +8.1

Notes: Asterisks indicate p-values less than 0.05. All models include fixed effects. Robust
standard errors adjusted for clustering on each country are reported in parentheses. We estimated
this model and the model fit statistics using Stata 14.2.



3. Robustness tests for the effect of economic growth and decline in subsamples

In order to probe the limits of the asymmetric relationship between economic change and
military spending that we found in the entire 1951-2000 sample, we re-estimated the models in
Table 1 on several subsets. In each case, there are theoretical reasons to suspect that the
relationship between economic change and military spending might not be asymmetric, or might
not hold at all. Each subset is examined for the entire period it is included in the sample in order
to maximize the over-time variation we are seeking to explain. Briefly stated, the reasoning
behind each of the subsamples is as follows.

Large and small economies. Large economies might be able to field a viable military force by
spending a relatively small fraction of their GDP. They might thus not react to economic change
as sharply as smaller economies. The opposite logic applies to small economies, which might
have to spend a greater share of national resources to field a viable military force, and thus feel
stronger pressures when the pool of national resources increases or decreases. Here we examine
the 20 economies with the largest and smallest GDPs in 1980. These states are as follows.

Largest economies: Smallest economies:
(largest to smallest) (smallest to largest)

United States Cape Verde

Soviet Union Equatorial Guinea

Japan Seychelles

Germany Guinea-Bissau

France Gambia

India Lesotho

Italy Djibouti

United Kingdom Swaziland

Brazil Central African Republic

China Liberia

Mexico Botswana

Canada Mongolia

Spain Guyana

Indonesia Mauritania

Argentina Burundi

Saudi Arabia El Salvador

Netherlands Laos

Australia Fiji

Poland Malta

South Africa Sierra Leone

Richest and Poorest Countries. Very wealthy countries should have more discretion in how
they respond to economic change. They may be able to avoid large cuts during recessions,
perhaps mitigating the asymmetry in the effect of economic change. Small economies should
face correspondingly large pressures to react. Here we examine the 20 states with the largest and



smallest per capita GDPs in 1980. The sample of wealthy states omits four European microstates
with no military forces: Luxembourg, Monaco, San Marino, and Andorra.

Richest economies: Poorest economies:
(richest to poorest) (poorest to richest)

Qatar Mozambique

Kuwait Mali

United Arab Emirates El Salvador

Saudi Arabia Uganda

Norway Burundi

Switzerland Ethiopia

United States Cameroon

Trinidad and Tobago Burkina Faso

Iceland Guinea-Bissau

Bahrain Central African Republic

Canada Nepal

Luxembourg Chad

Australia Malawi

France Democratic Republic of the Congo

Netherlands Laos

Denmark Myanmar

Belgium Lesotho

Brunei Afghanistan

Germany Madagascar

Sweden Liberia

Major powers. These states have broader foreign policy interests than most states, often in many
parts of the world. The demands of defending these interests might counteract the effect of
economic decline to some extent, perhaps eliminating the asymmetry. The major powers
identified by the Correlates of War Project for the 1951-2000 period are the United States,
United Kingdom, Soviet Union/Russia, China, and France.

Democracies, autocracies, and military regimes. Democracies should be less able to resist
pressure to cut military spending in hard times than autocracies because the constituencies
behind civilian programs should enjoy greater political power in most cases. Autocracies should
be better able to resist pressure to cut the military budget in hard times. Military regimes should
be the most disposed to do so, so the economy may have little or no effect in these states. To
distinguish these regimes, we rely on the data assembled by Geddes, Wright, and Frantz (2014).
The subsample includes states that were democracies or autocracies for the entire sample period,
and all spells in which states were military regimes.

Consistent Democracies: Consistent Autocracies: Spells of military rule of three or
more years:

Australia Afghanistan Algeria (1962-2010)

Austria Algeria Argentina (1956-73, 1977-83)

Belgium Angola Benin (1966-70)



Canada
Costa Rica
Croatia
Czech Republic
Denmark
Estonia
Finland
France
Germany, Federal
Republic
Iceland
India
Ireland
Israel
Italy
Japan
Latvia
Lithuania
Luxembourg
Macedonia
Mauritius
Moldova
Netherlands
New Zealand
Norway
Slovakia
Slovenia
Sweden
Switzerland
Ukraine
United Kingdom
United States

Belarus
Botswana
Burkina Faso
Cambodia
Cameroon
Chad
China
Democratic Republic of the
Congo/Zaire
Egypt
Eritrea
Ethiopia
Gabon
Gambia
Georgia
German Democratic
Republic
Guinea
Guinea-Bissau
Ivory Coast
Jordan
Kazakhstan
Kenya
Korea, North
Kuwait
Kyrgyzstan
Liberia
Libya
Mauritania
Mexico
Morocco
Mozambique
Namibia
Oman
Rwanda
Saudi Arabia
Senegal
Serbia/Yugoslavia
Singapore
South Vietnam
Swaziland
Taiwan
Tajikistan
Tanzania
Togo
Tunisia

Bolivia (1970-79)

Brazil (1965-85)

Burundi (1967-93, 1997-2003)
Central African Republic (1982-93)
Chad (1976-79)

Chile (1974-89)

Colombia (1954-58)
Congo-Brazzaville (1969-91)
Ecuador (1964-66, 1973-79)
Egypt (1953-2010)

El Salvador (1949-94)
Ethiopia (1975-91)

Ghana (1967-69, 1973-79)
Greece (1968-74)

Guatemala (1964-95)

Haiti (1987-90, 1992-94)
Honduras (1964-71, 1973-81)
Korea, South (1962-87)
Lesotho (1987-93)
Madagascar (1973-75)
Myanmar (1963-2010)

Niger (1975-91)

Nigeria (1967-79, 1984-99)
Pakistan (1959-71, 1978-88)
Panama (1969-89)

Paraguay (1955-93)

Peru (1949-56, 1969-80)
Rwanda (1974-2010)

Sierra Leone (1993-96)
South Vietnam (1964-75)
Sudan (1959-64)

Syria (1950-54, 1963-2010)
Thailand (1948-73, 1977-88)
Turkey (1981-83)

Uruguay (1974-84)
Venezuela (1949-58)

Yemen (1963-67, 1975-78)



United Arab Emirates
Uzbekistan

Vietnam

Yemen Arab Republic
Yemen, People's Republic
Zimbabwe

Historical Periods

International conditions changed substantially over the course of the postwar era. Superpower
competition during the Cold War fueled military competition in many regions of the world. The
level of international tension declined after the Cold War ended, but increased again after 9/11.
We will estimate the model to capture possible differences during these three time periods.

Tables A3.1, A3.2, and A3.3 present the results of our analysis of these 11 subsamples.
Hypothesis 1 finds support in some but not all of them. They suggest that scholars of military
spending should consider the possibility of an asymmetric relationship between changes in GDP
and changes in military spending, but that this asymmetry might not hold under all conditions.
Indeed, these results suggest there are sets of states in which military spending may not be
related to the size of the economy at all.

Turning first to our analysis of states of varying economic sizes and levels of wealth, presented
in Table A3.1, we find the expected asymmetric relationship among large and wealthy
economies, but not among small and poor economies. The results for the 20 largest economies
and the 20 richest economies (as measured by per capita GDP) are similar to those presented in
Table 1 of the paper. The same asymmetry we found there is evident among these states, as well
as the same long-run relationship between GDP and military spending. Among the 20 smallest
and poorest economies, by contrast, we found little indication of an immediate relationship
between changes in GDP and military spending. Among the poorest economies, there is even
some counter-intuitive evidence that changes in the economy are negatively related to changes in
GDP, though this is not especially strong. The long-run multipliers in the poorer and
economically smaller samples are also much smaller than in the larger and wealthier states. The
relationship between GDP and military spending is arguably strongest where resources are
routinely allocated to the military, as they are in all the large economies. It is possible that state
leaders with poorer and smaller economies might allocate resources irregularly, or may be unable
to cut spending in response to economic downturns without entirely undermining minimal
military effectiveness.

Turning to the subsets based on political conditions in Table A3.2, states with strategic rivals
appear to respond to economic conditions no differently than the sample as a whole. The pattern
of slow recovery from recession-induced military spending cuts thus does not result from
complacency among states that face no clear threat. States that face such threats still cut military
spending more in response to economic downturns than they increase it in response to symmetric
growth in GDP.

The remaining results in Table A3.2 suggest that the asymmetric relationship is sensitive to
regime type, though not always in the way we anticipated. We expected the relationship to be



stronger in democracies than it would be in autocracies, which we thought would be better able
to resist cuts in military spending during hard times. In fact, the reverse is true. Among states that
were democratic throughout the 1949-2011 period, the evidence for asymmetry is weak. States
that were autocratic throughout this period produced results consistent with the asymmetry
hypothesis. Apparently, their greater institutional autonomy does not break the usual relationship
between GDP and military spending. As expected, this relationship is greatly diminished among
military regimes, though. Indeed, there is no evidence of any short- or long-run relationship
between GDP and military spending in these states.

Finally, Table A3.3 presents the results of estimating the model in three different time periods.
Surprisingly, hypothesis 1 finds at most limited support across the three periods. There is no
evidence for it during the Cold War and post-Cold War eras. Even in the 2001-11 period, the
evidence is weak. Given the evidence in Tables A3.1 and A3.2 that the relationship between
GDP and military spending varies under different national political and economic circumstances,
it is perhaps not surprising that statistical evidence for it is weaker in smaller samples. Moreover,
it is harder to estimate relationships over time in the short series these different historical periods
embody. It would be a mistake to conclude that the evidence of asymmetry in the whole sample
is illusory, but these results underscore the importance of considering how specific
circumstances might modify the pattern.

In sum, these robustness tests suggest some important qualifications to our findings about the
relationship between GDP and military spending. This relationship is strongest among states that
are putting forth a substantial military effort, as wealthy states, large economies, and states
facing strategic rivals nearly always do. This effort is enough to place serious strains on the
national budget in hard times, which produces the asymmetric relationship. These states are
"typical," in some sense, but their circumstances are not universal. Among wealthy states, which
have the discretion to avoid large cuts, or military regimes, which are especially motivated to do
so, the relationship between GDP and military spending appears to be symmetric. Among very
poor states--in either overall GDP or GDP per capita--we find little systematic relationship
between the economy and military spending. Military spending may be such a burden in these
states, even in relatively good times, that it is irregular or disconnected from variation in
economic conditions. Similarly, specific types of regimes may escape the pattern altogether, as
military regimes appear to do.



Table A3.1
Robustness Tests of Main Model on Subsamples with Different Economies

20 largest 20 smallest 20 wealthiest 20 poorest

economies economies states states
AGDP;, 0.01%* 0.01 0.02* -0.02*
(0.004) (0.004) (0.004) (0.01)
GROWi. -86.13 -4.48 47.02 4.87
(208.15) (2.52) (230.54) (6.52)
AGDPj * GROW;., -0.03* -0.01 -0.04* 0.01
(0.01) (0.004) (0.01) (0.01)
Joint significance test for F@3,19)= F(3,19)= F@3,17)= F (3, 18)
components of interaction term 4.16* 1.67 10.85* =5.22%
AMIL; 0.51%* 0.15* 0.51* 0.47*
(0.01) (0.04) (0.01) (0.10)
MILi -0.13%* -0.09* -0.14* -0.20%*
(0.02) (0.01) (0.01) (0.05)
GDP;., 0.003* 0.001* 0.004* 0.001*
(0.001) (0.0002) (0.001) (0.0003)
Constant 3557.43%* 7.89% 4349.66* 21.84%*
(364.13) (1.45) (483.16) (7.38)
Long-run multiplier for GDP 0.024* 0.010* 0.027* 0.004
(0.003) (0.003) (0.002) (0.002)
States 20 19 18 19
Observations 1,055 505 896 678
R-squared:
Within 0.38 0.09 0.39 0.26
Between 0.27 0.58 0.97 0.03
Overall 0.03 0.02 0.02 0.15
BIC 21657.8 4560.3 18505.0 7342.8
BIC for simple model with no 21648.6 45524 18496.3 7337.2
interaction terms
BIC for base model with no GDP 21740.6 4544.0 18578.2 7341.1
variables

Notes: The 20 states in each subsample are based on economic statistics from near the middle of
our sample period, in 1980. Asterisks indicate p-values less than 0.05. All models include fixed
effects. Robust standard errors adjusted for clustering on each country are reported in
parentheses. We estimated these models and model fit statistics using Stata 14.2.



Table A3.2
Robustness Tests of Main Model on Subsamples with Different Political Conditions

States with Consistent Consistent Military
strategic democracies  autocracies regimes
rivals
AGDPj, 0.01 0.012* 0.02* 0.002
(0.01) (0.005) (0.005) (0.001)
GROWi 50.96 -25.36 17.34 -59.94
(103.19) (113.99) (41.09) (42.07)
AGDPj.; * GROWj. -0.03* -0.03 -0.03* 0.002
(0.01) (0.02) (0.01) (0.004)
Joint significance test for F3,70)= F@3,31)= F@3,43)= F@3,31)=
components of interaction term 8.05* 6.00* 4.47* 1.21
AMILj. 0.51%* 0.51* 0.11 0.02
(0.01) (0.01) (0.09) (0.12)
MILi, -0.15% -0.14* -0.03 -0.02
(0.01) (0.02) (0.03) (0.03)
GDP;. 0.004* 0.003* 0.003* 0.0001
(0.0002) (0.001) (0.001) (0.0004)
Constant 1751.21%* 2863.80* -64.96 131.01
(194.22) (198.07) (41.74) (70.12)
Long-run multiplier for GDP 0.027* 0.024* 0.096 0.005
(0.001) (0.004) (0.100) (0.018)
States 71 32 44 32
Observations 2,081 1,422 1,356 606
R-squared:
Within 0.39 0.39 0.27 0.01
Between 0.29 0.96 0.92 0.18
Overall 0.02 0.02 0.47 0.0001
BIC 41205.1 28700.6 22574.5 9080.6
BIC for simple model with no 41196.1 28691.6 22585.7 9069.3
interaction terms
BIC for base model with no GDP 41446.3 28815.8 22713.2 9059.1

variables

Notes: Asterisks indicate p-values less than 0.05. All models include fixed effects. Robust
standard errors adjusted for clustering on each country are reported in parentheses. We estimated

these models and model fit statistics using Stata 14.2.



Table A3.3
Robustness Tests of Main Model on Different Historical Periods

1949-1988 1989-2000 2001-2011
AGDP;. 0.05 0.01 0.001
(0.05) (0.01) (0.006)
GROW;. -345.04 -31.91 192.11%*
(285.13) (121.57) (71.33)
AGDPi.1 * GROWiiy -0.03 -0.017 -0.03
(0.04) (0.009) (0.02)
Joint significance test for F@3,114)= F(3, 143) = F(3, 149) =
components of interaction term 0.58 1.42 5.55*
AMIL; 0.49%* -0.15%* 0.55%*
(0.02) (0.06) (0.06)
MILi -0.24* -0.22%* -0.21*
(0.03) (0.02) (0.01)
GDPy 0.01* 0.003* 0.01*
(0.002) (0.001) (0.002)
Constant 1423.62%* 1159.87* 216.59
(193.99) (520.98) (413.01)
Long-run multiplier for GDP 0.032* 0.013 0.029*
(0.003) (0.007) (0.007)
States 115 144 150
Observations 2,640 1,467 1,493
R-squared:
Within 0.46 0.35 0.70
Between 0.89 0.88 0.54
Overall 0.004 0.29 0.02
BIC 50184.5 26431.8 26110.4
BIC for simple model with no 50175.6 26423.4 26161.5
interaction terms
BIC for base model with no GDP 50662.4 26436.2 26603.4
variables

Notes: Asterisks indicate p-values less than 0.05. All models include fixed effects. Robust
standard errors adjusted for clustering on each country are reported in parentheses. We estimated
these models and model fit statistics using Stata 14.2.



4. Instrumental variables analysis of military spending and economic growth

One possible objection to our findings concerning the impact of economic growth on military
spending concerns the potentially endogenous relationship between these two considerations.
The endogeneity could take two possible forms. First, states might use military spending as a
fiscal policy tool for responding to downturns in the economy. This possibility does not threaten
our results. The countercyclical use of military spending to stimulate the economy--so-called
"military Keynesianism"--would mitigate the relationship we hypothesized if it occurred often.
In the extreme, if states reacted to economic decline in this way more often than not, economic
decline might actually be positively related to military spending. The empirical evidence
decisively contradicts this possibility, however. As other research has found, policy makers do
not appear to use military spending in this way regularly (Mayer 1991).

A second form of endogeneity poses a more serious threat to the validity of our results. Cuts in
military spending might actually cause economic downturns, rather than the other way around, as
we hypothesize. This is a more serious problem in theory because it could produce the same
relationship we found, but is at odds with our causal argument. Here we deal with this potential
problem using instrumental variables. We employ average temperature and rainfall as
instruments for economic growth. Recent research by Burke, Hsiang, and Miguel (2015) has
found that these considerations have a strong, non-linear relationship to economic growth, even
in relatively wealthy and developed states. They are also exogenous to military spending.

Before presenting the model results, it is worth noting that the impact of military spending on
economic growth is unlikely to be very large in the sample we are considering. Military spending
constitutes a relatively small share of GDP in most cases, averaging around 4.5 percent of GDP.
A substantial cut would be needed to produce a real decline in GDP. Moreover, even if a state
cut enough from its military to affect GDP, it might well spend the savings on other programs, or
simply not extract it from the economy in the first place. In this case, the military cuts might
have little or no aggregate impact. Indeed, if the funds not spent on the military were instead
used for purposes that had a greater multiplier effect in the civilian economy--not an unlikely
outcome--military spending cuts might actually end up having a positive effect on economic
growth.

Setting these doubts aside, Table A4.1 presents the results of an instrumental variable regression
model in which temperature and rainfall serve as instruments for the change in GDP. We use
data assembled by Burke, Hsiang, and Miguel (2015) for this purpose. As they suggest, we used
the squares of these variables as well as their levels in the first stage of the model to capture the
non-linearity of this relationship. The model has fewer observations than those in Table 1 of the
paper because the instrumental variables begin in 1960. Nevertheless, the results are quite similar
to those in Table 1, and those estimated on the same sample without the instruments. The
individual components of the interaction term are not significant but they are significant as a set.
Their magnitude and direction are similar to those we estimated in other models.



Table A4.1
Instrumental Variables Analysis of Economic Growth and Decline on Military Spending

Instrumental variables No instrumental
variables
AGDP; 0.04 0.02%*
(0.04) (0.004)
GROW;i4 -77.81 -31.64
(194.62) (106.50)
AGDP; 1 * GROW;, -0.06 -0.03*
(0.05) (0.005)
Joint significance test for components of Chi-squared (3) = Chi-squared (3) =
interaction term 22.17* 55.45*
AMIL; 0.53%* 0.52*
(0.02) (0.01)
MIL; -0.12* -0.12*
(0.01) (0.01)
GDP;, 0.003* 0.003*
(0.001) (0.0001)
Constant 725.15% 605.69*
(204.11) (100.45)
Long-run multiplier for GDP 0.028* 0.024*
(0.005) (0.001)
States 150 150
Observations 5,012 5,012
R-squared:
Within 0.28 0.29
Between 0.44 0.40
Overall 0.004 0.003

Notes: Asterisks indicate p-values less than 0.05. All models include fixed effects. Standard
errors reported in parentheses. Instrumental variables were used for AGDP;; and the interaction
term in the first model.



5. Does all government spending respond asymmetrically to economic growth and
contraction?

Strictly speaking, this question is beyond the scope of our paper, but it is nevertheless worth
asking whether all government spending behaves as military spending does with respect to
growth and contraction in the economy. For at least two reasons suggested by the discussion of
military spending in the paper, we do not believe that it does. First, in contrast to military
spending, which is a relatively poor macroeconomic policy instrument, general government
spending is commonly and self-consciously used to stimulate the economy during recessions.
Even if policymakers would prefer to avoid such a stimulus, many government programs such as
unemployment insurance are automatic stabilizers, increasing during economic downturns even
without further state action.

Second, unlike military spending, in order to provide the same level of public services, much
other government spending must increase when the economy or the population grows. The same
number of policemen, firefighters, and teachers cannot serve a larger population equally well.
Government regulatory activities may also need to be expanded as the economy grows in order
to keep pace.

SIPRI provides data on military spending as a share of government spending. Along with the real
dollar military spending figures, these data can be used to compute overall government spending
for most of the states in the SIPRI sample. In order to assess empirically whether general
government spending responds asymmetrically to changes in GDP, as military spending does, we
estimate a model exactly like the one in Table 1, but substitute overall government spending
(GOYV, in the model) for military spending. For the sake of comparison, we also estimate a
simple model that omits the interaction. Table A5.1 presents the results.

The results indicate that asymmetric response to changes in GDP is quite weak in overall
government spending. The coefficient on the interaction term, which tests the asymmetry
hypothesis most directly, is not statistically significant, though its sign is in the expected
direction. Indeed, while GDP strongly predicts government spending in the long run, annual
changes in GDP are only weakly associated with annual changes in government spending. At the
same time, the interactive specification has a much lower BIC score than the simple model, and
produces a higher long-run multiplier. It is possible that weak asymmetry in government
spending--perhaps caused by its military component--is not sufficient to achieve statistical
significance, but still produces a better overall model.



Table AS.1
Overall Government Spending and Changes in Gross Domestic Product

Interactive Model Simple Model
AGDPj, 0.32 -0.04
(0.24) (0.05)
GROW;. -1532.09
(1391.87)
AGDP;.1* GROWi. -0.49
(0.37)
Joint significance test for components of F(3, 149) =0.61
interaction term
AGOVi. 0.25* 0.17*
(0.10) (0.08)
GOVit -0.15* -0.16*
(0.05) (0.07)
GDP;. 0.07* 0.07*
(0.03) (0.02)
Constant 2722.25 2567.59*
(3385.65) (3912.96)
Long-run multiplier for GDP 0.478* 0.421*
(0.063) (0.07)
States 150 150
Observations 2,424 2,424
R-squared:
Within 0.34 0.30
Between 0.28 0.11
Overall 0.23 0.15
BIC 54360.4 54486.1

Notes: Asterisks indicate p-values less than 0.05. All models include fixed effects. Standard
errors reported in parentheses. Instrumental variables were used for AGDP;; and the interaction
term in the first model.
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