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Abstract

This paper proposes to test the relationship betwsktary expenditure and economic growth by inéhgd
the impact of the share of military and civilianngmonents of government expenditure in an economic
growth model with endogenous technology. In thasrfework, we empirically consider the hypothesis of
nonlinear effect of military expenditure on econorgrowth. The comparison between costs and beruffits
defence sector has traditionally explained the ineat relationship. This paper suggests that shtwks
insecurity may also be a source of nonlinearityheey determine a re-allocative effect within gowveemt
expenditure.

While parametric partial correlations are in linghavempirical findings, the robustness of estimadias
tested by using a nonparametric approach. The wegatiationship between military expenditure and
growth in countries with high levels of military tnen predicted by theory becomes significant offilgra
including a proxy for re-allocative effects in theowth equation.
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1. INTRODUCTION

The endogenuos growth theories suggest that goesnexpenditure has an important
impact on long run growth rate. Its influence defseron the size of government
intervention and on the different components oflipuidpending. Moreover, different kind
of government expenditures have heterogeneous®fiaceconomic growth. For example,
public infrastructures, research and developmedtpalic education are often considered
public goods which have a positive effect on ecaeognowth (Ram, 1986; Aschauer,
1989; Barro 1990, Morrison and Schwartz, 1996). tte other hand, observations that
growth in government spending, mainly based on pratuctive spending (Glomm and
Ravikumar, 1997), is accompanied by a reductiom@me growth has given rise to the
hypothesis that the greater the size of governrrgatvention the more negative is its
impact on. However, while theory assigns producjgeernment expenditure a key role in
obtaining a higher steady-state growth rate of éhenomy, empirical findings do not
generally support this link. Devarajan et al. (19@&odelling the relationship between
different components of government expenditure ttanmdng with its initial shares find
the existence of a positive relationship betweerret government expenditure and
economic growth, while physical capital componeaftgovernment expenditure highlight
a negative impact.

Governments have also had a prominent role in &imgnthe military sector. The
endogenous growth theory provides a foundatiorifferrelationship between the share of
military expenditure and long-run economic growpnedicting an inverse hump-shaped
link (Shieh et al. 2002). The theoretical argumestésn from the comparison between the
direct and indirect costs of military activitiesdaits indirect benefits. When the share of
military burden is small with respect to the whetmnomy, it is possible to have benefits
greater than costs and to obtain a positive impagrowth rate (Deger and Sen, 1995).

One important conclusion is that neglecting therati@ristics of nonlinearity of
military expenditure and growth results in mis-gfied models which bias empirical
analyses (Stroup and Heckelman, 2001; Cuaresm&aitsichuler, 2003; Aizenman and
Glick 2006; Dunne and Perlo-Freeman, 2003; Collied Hoeffler, 2004). A common
reason for the presence of nonlinearities is théitany expenditure is the key to keep
security, reflecting the hypothesis that the maleifect of a change in military burden is

not constant both across different levels of theaide and across economies and leading



in the extreme case to the existence of multiplewgin regimes (Cuaresma and
Reitschuler, 2006).

To investigate the aforementioned relationship, mvedel military spending as a
separate issue in the production function with eespo other non-military government
expenditures. This implies that government decidbsut the allocation of military
expenditure in a complementary way to private ispuhich are competitive with each
other public service. In the empirical sectionstframework enables us to test how the
partial effect of military expenditure on growthncaary according to the different initial
shares of government expenditure on non-militatggaries. In fact, while the effect of
military expenditure is different whether the thréa security is high or low, economic
insecurity might stimulate greater government edficy. In fact, insecurity can lead the
government to substitute inefficient spending witbre efficient civilian outlays (Landau,
1996; Stroup and Heckelman, 2001).

This article discusses empirical issues to accdantthe (nonlinear) relationship
between the share of military expenditure and gnolag using Aizenman and Glick’s
(AG) data (2006). In this setting we extend theertgmporal-optimising endogenous
growth model proposed by AG. In their framework tihgact of military burden on
growth is endogenously determined along with thepaot of external threats. The
extension we propose is to model the allocativduamice of civilian and military
government expenditure on economic growth, so @hpositive correlation between the
size of military expenditure and the “efficiencyf @vilian expenditure is expected in the
military burden and economic growth nexus. To tHike effect into account we introduce
an interaction term which acts as a conditioningalde into the growth equation and in
cross-country analyses its effect may mitigate tmgginal negative relationship.
Furthermore, we test the role played by other foofaonlinearities by considering that
the partial effect of military burden varies oveiffatent levels of the variable itself
(Landau, 1996; Stroup and Heckelman, 2001). Theiresapanalysis is carried out by
including the military burden squared in alternatigrowth regressions. Moreover, the
presence of multiple growth regimes is assessedrbyping (dividing into subgroups)
countries according to their military burden. Irethatter case, country spillovers that
generate a safe environment for domestic and forprmyate investments and indirect

benefit on growth might determine multiple steathtess in presence of an increase in the



demand for military expenditure. Finally, in a cderpentary way, the robustness of the
partial linear regressions between military burdaed growth is evaluated by using a non-

parametric approach.

2. THEORY

Ideally, our hypothesis regarding the effects olitary expenditure on growth should be
incorporated into a general growth model. Even g¢ffothere are a large numbers of
contributions of theory concerning the effects ofgrnment expenditure components on
economic growth, the empirical evidence is mixedisl difficult therefore to classify
government expenditures moductiveor unproductivecategories. Their impact on growth
is left to empirical results.

We consider a growth model with endogenous teclygyoia which the impact of
military expenditure on economic performance doasdepend on the choice of supply-
side or demand-side models (Sandler and Hartley@5)19The framework uses a
representative household that consumes, accumudaidays taxes with respect to a
single composite commodity. The government provisiesurity by spending on defense
and provides public services by investing in constiom and infrastructurg®arro, 1990;
Devarajan et al., 1996).

Formally, the aggregate production function is assth to include private capital stock,

k, military government expenditurg,, and non-military government expenditugg,. The

production function is Cobb-Douglas, therefore iflationship can be written as:
y =Ak™"g/gy 0<a,<1 (1)

As a result of (1) the household’s budget constrairgiven by the motion equation of

private capital, taking the government’s decisiabsut expenditure allocation as given:

k=@-7)AK""Pgfgf -c ()



wherek denotes the private capital changes with resjpetiinte, 7 is the flat rate income
tax andc is the consumption level of households. Thus,rémesentative agent chooses

consumptiongc, and capitalk, in order to maximize the future instantaneoutities:
U = [u(c)e™dt 3)

where p is the rate of time preference. We assume thatftimction increases imand is

concave; therefore we have thagc) >0 andd?(c) < Q As usual in this literature, we use

an isoelastic utility function for the model to elved analytically. Formally:

¢t -1

u(e) = 1-o0

(4)

in which o is the intertemporal elasticity of substitution ednsumption. Since the
elasticity of substitution is assumed to be positii is worth noting that the marginal
utility of consumption—o must be negative.

By using the flat-rate income tax, the government finances public expenditure
dividing them between military and non-military tays. Thus, the following budget

constraint relationship is given:

G=90,+0, =1y (5)

Let ¢ and1-¢ be respectively the fraction of resources for tamyi and non-military

spending. The flows of government spending arecatkxd by using the following rules:

g, = gty (5a)
g, =d-¢)ry (5b)

In order to obtain a growth rate of consumptioe, todel for the representative household
is solved by putting (4) into (3) and maximizingbgect to (1), (2), (5), (5a) and (5b).

However, it is well known from Barro’s work (199)at given the utility function (4), the



growth rate of consumption isE:i(y'—,o), so that the steady-state growth rate of
cC O

consumption can be written as:

(': G (a+p)
S=y=|a-a-pa-rw a-or 7| —p} ©)

The formulation of the model is a way to assert ettiing about the role of the public
sector, namely the military and non-military secton the growth rate by using the

comparative statistic. To this purpose, we forfruquation (6) in terms of the parameter
@, deriving the equation fo%:

1-a-p

=(rAd (1-9)°) (7)

~|®

Then, we insert (7) into equation (6) and, difféi@img it with respect tap, we obtain the

following result:

ay_1

a B
—a-B (1 _ ,n\la-B8 -1 A\
e [ag™ - B1-9)"] 8)

1 a+f

in which B = (1-a - B)1-1)A™ 7 (1),

By partially differentiating with respect to the ash of military government
expenditure, we are now able to impose some raefrg on the expected sign of that

variable. In fact, sinc® < ¢<1, it follows that:

{Z<L d_V>o} ©)
¢ 1-¢ dg

{£>i d_y<0}
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It is worth noting that the impact of the militaburden on growth depends on the

productivity parameters relative to their initidlase, . Thus, if the actualp is higher
than its optimal level with respect to the relatagput elasticity,a and S , we expect

military burden to have a negative impact on growthgenerally predicted in models with
endogenous technology.

If we concentrate our attention on high levels oflitary expenditure, where
opportunity costs dominate indirect benefits fromlitary expenditure, there is another
channel which may generate nonlinearities. Exteshakks in threat produce increases in
military expenditure’s share. This might bring aboeallocative effects in response to
economic uncertainty: diversion of expenditure talvanore efficient civilian activities
may be a source of nonlinearity in the growth psscdt is worth remarking that the
efficiency of government policies does not imphattihe share of civilian government
expenditure decrease when military expenditure ssee efficiency might be obtained by
more productive re-allocative effects (Landau, )99@us, the steady-state growth rate
based on equations (9) may be positively affecteddvernment expenditure reallocation
and it is possible to find a less negative imp&e¢he military expenditure on growth.

In the next section we empirically investigate thgact of military expenditure on
economic performance and we analyze how the comosf government expenditure
and its financing affect the steady-state growte.réVe take into account the nonlinear
relationship between military expenditure and growas well as countries’ specificity

which make the steady state growth rate conditional

3. THE EMPIRICAL FRAMEWORK

The theoretical link developed enables to test mdrethe share of military expenditure
and its initial share are associated with highetdaer) growth. As previously mentioned,
the aim of the paper is far from evaluating the aetpof specific threats on military
burden. However, the need for security is a poss#murce of nonlinearities in the
relationship between military burden and econommwgh (Hooker and Knetter, 1997;
Aizenman and Glick, 2006; Crespo Cuaresma and ¢keiksr, 2004) Empirical models

for military expenditure demand have generally bepacified as a function of socio-

economic, institutional factors and threats to sécuBoth internal and external threats



have been found having a positive statistical i@hahip with military expenditure (Dunne
and Perlo-Freeman, 2003). Thus, as the theory stgyge shock to security cause the
initial share of military expenditure to rise arad,the same time, it leads to modify the
composition of non-military expenditure in the pugtlon function. We refer to the latter
effect as the re-allocative effect of civilian gowment expenditure. Landau (1996) finds
evidence that the hypothesized reallocation regeée@emore efficient government
expenditure. In a sample of developing countrieddumd that higher share of military
expenditure is not associated with lower shareprotiuctive government expenditures
such as education, health and infrastructuresuftemd Heckelman’s (2001) empirical
results also confirm the same effect. Referringataross-section of Africa and Latin
America countries they show that an increase oitanyl expenditure, caused by external
threat, is associated to higher current governragpénditure, which has a positive impact
on economic growth. These results can be raticedlsaying that nonlinear behaviour of
military burden-growth nexus induces policy-mak&robtain more efficient government
policies, especially in developing countries. Marecisely, the behavioral hypothesis is
that when the inhabitants’ perception of an extietim@&at increases, it is likely that policy-
makers can draw more taxes and allocate the additincome part to the defense sector
and part to more efficient public policies. Thisedonot mean that the efficiency f their
economic frontiers can be obtained simply by stltstig unproductive government
expenditure with productive activities This is because the productivity of each
expenditure category depends on its initial shar&DP and the complementarity among
inputs (Devarajan et al., 1996).

To sum up, our key explanatory variables of thewginoequation are the shares of
military and non-military government expenditurehigh we assume to have a negative
sign in the empirical estimates. However, we inelua variable to account for the
interaction between military burden and the shdraam-military expenditurggovms).
This term is considered responsible for the noalitg effects. Its impact on growth is
expected to be positive and therefore it will nmatg the negative impact of military
expenditure on growth in the main equation.

The robustness of model is investigated by takimgs account that the share of
military expenditure might vary over different lévef the variable itself. To account for

this fact, the squared value of military expenditis introduced into the equation as an



alternative proxy forgovms(Landau, 1996). To support the basic nonlinearceftd
military expenditure on economic growth we shoulkpext a positive and significant
coefficient for the military burden and a negatiaad significant coefficient for the
military burden squared (Stroup and Heckelman, 2001

However, the hypothesis that nonlinearities maygbeerated by high levels of both
military and non-military expenditure for differegtoups of countries represents one of
the aims of this paper. In fact, the threshold hictv these nonlinearities occur is largely
variable and depends on the country specific péime@bout uncertainty. Thus, if the
nonlinearities are not statisticallpntrolledfor, the negative relationship between military
burden and growth might be questionable as théoakhip might be locally misspecified.

We propose that a nonparametric approach can dhectobustness of the parametric
estimations of the model, which can either inclodenot include the interaction variable,
govms The strategy of the analysis is carried out bipwang the parametric estimations
produced by AG (2006) and by replacing the discvetgable of threat witlyovms. The

framework is given by:
Vo = Bin + B K + B2+ B X + &, (10)

where K is a vector of state variableds a vector of country’s environmental variabl¥s,

represents the set of the shares of military angmilitary expenditure with respect to

GDP and the interaction term. This={ mil, goy, govm.

Considering the partially linear regression repnéisg the growth equation in (10), the

nonparametric counterpayt, for countriesh=1,...,Ncan be written as:

Vo = AWK +apz+g(X)+v, (11)

in which a; and Aj are transposed vectors of unknown parameters.cohe function

¢, (X) can be specified as a univariate function suclg g or a$ a multivariate function

%(;Q in which the conditioning variables of interest arcluded. The underlying model is the

one specified in (10), in which X may or may nobtin the interaction term as explanatory



variable. Let for convenience consider the modattiich the interest variable X ={mil}.
We find thatE(y, |mil) = Af K +a; z+g,(mil) andV (y, |mil) = o?(K, z, mil; goy).

The aim is to estimater; and A in presence of the unknown functign, with the
objective of estimatingg, = mil, after checking for the effects of non-militaryvgonment

expenditure of the state and environmental varg@ablEhe procedure is repeated by
including govmsvariable to account for nonlinearity in the grovmtfilitary burden nexus.

The estimations rely on a simple basic idea lfis linear, the local conditional correlation
is calculated as a partial residual from the resjoesy, that contains all variables except

military burden. Then, following Robinson (1988)karnel based estimation is used to
obtain the unknown function. The inspection of rem@metric estimations helps to
understand whether the interaction term in the ¢gnoequation robustly accounts for
nonlinearities. To this purpose, two procedures pwssible: one can test alternative
hypotheses in a nested framework and/or one cam ueparametric measure of model
(11) as denchmarkfor the evaluation of parametric results. In orttestress this point,

the inverse U-shaped relationship between militamyden and growth (which scholars
have found when controls for nonlinearities arettad) might suggest the existence of an
unknown level-dependent relationship. We follow bams (2000) procedure to

endogenously determine the possible threshold bfanyi burden, applied in the defense

economics literature by Cuaresma and Reitschu@3R

4. RESULTS

Table 1 shows the regression results of the cresses estimations for the set of countries
selected by AG (2006). Firstly, we discuss thenestions based on the full sample of 90
countries in columi and2. The difference between the specifications of mwid, 2a and
2b concerns the selected choice variable. In thé ¢iofumn,govmsis included together
with military burden knil), while the second columi2g) outlines a restricted model the
govmsvariable excluded. ColumBb shows the growth equation results by including the
squared of military expendituren{lsg).

The parsimonious growth models include non-militexpenditure with respect G&DP

(gov), the logarithm of the initiaGDP (Igdp)and the share of private investments over
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GDP (nv_gdp as state variables: these variables reflect eacimtry’s endowments of
physical capital and natural resouftedhe environmental variables embodied are
measured by the population growth ragpdd and a dummy variable for African
countries Africa). According to AG (2006), the measure of good goreent joodgoy
was directly included in the model since it wasduto significantly condition the
allocation of government expenditure (Mauro, 1989H)1).

The parameter of (the logarithm of) initial GDPinserpreted as the conditional rate of
convergence The model in column 1 produces a greater convesgevith respect to the
restricted model in column 2 (about 2 percent agjdir6). This value is in line with many
empirical work in growth economics (see Barro, Sdléartin, 2005) and as well in
defence economics. In accordance with AG’s (2088lts, we found that military burden
has a direct and significant effect on growth anlyhe case whegovmsis included in the
specification. Instead, supporting the finding bgr® (1991) and Knight et al. (1996), the
restricted model (columBa) shows an insignificant effect of military burden growth.
These outcomes assume relevance in explaining ugntgpothesis. Since the interaction
term govmshas as expected a positive sign and it is stibti significant, shocks on
threat to security causes a higher level of govemtnexpenditure in military and non-
military categories. The expenditure impact on gloef the share of civilian government
expenditure is expected to be negative and repieses potential for governments to use
resources for enacting economically unproductivblipusector policies. Finally, all the
other control variablesincluded in the models have the expected signs thay are
statistically significant at the usual level.

Diagnostic tests are reported at the bottom of &dbln which the heteroskedasticity
test is separated from skewness and kurtosis.wbish noting that the extended growth-
military model in column 1, which accounts for hetehedasticty, rejects the hypothesis
at the five percent conventional level. Keepingnimd that the aforementioned hypothesis
generally represents a relevant issue in crosstgoestimations, by includingovmswe
obtain an improvement in the statistical médel

As shown by includinggovmsin the relationship between military burden anovgh, it
is likely that a large share of the non-lineariti@sccounted for. The model in column 2b

is estimated by substitutingovmsin model 1 bymilsg The results show insignificant
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coefficients formil andmilsqrejecting the presence of this form of nonlineesit For this
reason the rest of the paper will focus on the @mspn between model 1 and model 2a.
On the other hand, it has to be taken into accthattthe size, sign and significance of

B, in equation (10) could depend on stake)(and environmentalz] variables, so that

correlations can hide part of the nonlinearitieshia data. To investigate this problem, we
analyse the robustness of the previous results hyorgparametric estimation. This

approach potentially allows to consider a greatwamof variability, so that the robustness
is evaluated by comparing local nonparametric ghrtiorrelations between military

expenditure and growth with their parametric coypaét. In Figure 1, the solid lines

outline the partial relation between growth anditany burden, as implied by the linear
regression in column 1 and 2a of Table 1. The boat& axis plotsnil for the full sample,

while the vertical axis shows growth rage after filtering the conditional variables of the

model other thammil. For the same variables, the dash lines reporintre parametric
conditional correlation. Their estimations are aied by running locally weighted least
square regressions and using different bandwiddtatting from .8, the bandwidth is
reduced to .2 to allow for decreasing (amounts @fjoothing. Since we find the
nonparametric relationship to be stable betweentaryl burden and growth in the
neighbourhood of .5, our graphs only report thégoas for this estimation bandwidth.
The assumption thajovmsaccount for nonlinearities is confirmed by the s in

Figure 1.

INSERT FIGURE 1

The nonparametric partial correlation in Figur@raph a)shows a slight downward
sloping and a little curvature extremely close e tparametric correlation when the
control for the interaction term is included. Thegative impact of military burden on
growth is coherent both with the theoretical viemd avith recent empirical estimations
(Stroup and Heckelman, 2001; Cuaresma and Reiwch2003; Aizenman and Glick,
2006).

The estimation of the nonparametric pattern shole& nhonlinear effects in the
relationship between military burden and growtteofbccur in those countries with high

military burden. While Israel and Jordan seem twoeha leverage effecin the linear
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parametric regression, if we do not include a “eort control for the presence of
nonlinearities, we can suppose that the highestamil burden levels could determine
changes in the regime of their relationship witbremmic growtf. It is easy to verify that
countries with a high level of military burden alatbocate more of their budget to non-
military government functional category. This exptawhy the interaction variabkims
to explain the positive substitution effect betwemefficient and efficient civilian
government expenditure. The results show a negegiagionship between military burden
and economic growth. Furthermore, Figure draph B shows that the relationship
becomes insignificant agpvmsis omitted, which confirms the previous results

A further hypothesis is put forward for a sub-saengl countries. Since the interaction
between military burden and government expendipuoeluces a different threshold which
might reverse the military burden-growth relatiopstwe can have nonlinearity across-
country with more than one change of slope.

Before testing the aforementioned hypotheses, ndegenous threshold is estimated to
obtain countries’ sub-samples in which the positektionship between military burden
and growth may become negative as the military durchcreases from positive to
negative as the military burden become higher. W&t Hansen’s procedure for cross-
country estimations, in which data are sorted by ¢émpirical distribution of military
burden. The threshold is estimated by dividing dhiginal sample into two sub-samples,
I.e.only one change of regime in the military burdeovgh nexus.

The estimated parameters for these two sub-saraptesbtained through equation (10).
Since the variable responsible for the regime $wiig is unobservable, we include a
dummy variable to account for different regimese Threshold’s estimate is obtained by
considering each realization of the unobservabtealbe, starting from 30 percent of the
empirical distribution. The estimated parametethis result of minimizing the sum of
squared residuals across all estimated modéks.sample is divided into two groups: one
includes 39 countries with a lower military burdevhile the second group includes 50
countries with a share of military expenditure otrex threshold.

The estimates of the growth regressions for eadhetwo sub-samples are presented
in columns (3-4) and (5-6) of Table 1. Columns &4l (6) show the regressions without
controls for nonlinearities, while columns (3) af%) include the control variables. It is

worth noting that military burden has a negativepatt on growth in countries with high
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levels of military burden. Instead, contrary to #wpectations, in countries with a lower
military burden the estimates are positive butgighificant, even when the regression is
controlled forgovms Only in countries with higher military burden tirgeraction term
positive and statistically significant at the teergent level, which supports the previous
results. The conclusion is that the synergy betwagin levels of non-military and military
expenditures tends to diminish the negative inftgethat a given share of military
expenditure determines on economic growth. It shdwe noted that diagnostic tests,
reported in Table 1, confirm a good fit for theimstted regressions. Finally, Figures 2 and
3 display parametric and nonparametric correlatioetsveen military burden and growth,

in a restricted sample of countries with lower argher military burden, respectively.

INSERT FIGURE 2 AND FIGURE 3

In Figure 2, low military burden countries have amost horizontal growth-military
burden curve whegovmsis excluded, indicating that military burden isrkaiconstant
across growth rate$he nonparametric estimation does not add releaspects also when
the interaction term is included in the estimatjath® estimated patterns are close to the
parametric onesThe graph in Figure 3 (graph b) points out an gdBng feature: in
countries with very high level of defense expenditwe observe a nonlinear relation with
a negative to positive slope change. Thus, evemeifdo not provide a formal test to
disentangle nonlinearities, the inclusion of theetiaction term allows to account for the

local (and global) robustness of the relationskapveen military expenditure and growth.

5. CONCLUDING REMARKS

This paper discuss whether the growth regressiothade derived by the endogenous
growth model, is appropriated to measure the wmahip between military burden and
economic growth. Since the share of governmentdipgnis believed to explain lower
growth rates, we model the steady-state growth bgtencluding the initial shares of
civilian and military components. Moreover, this aeb enables to include the possible

presence of nonlinearities in the previous relaiop.
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Our empirical tests extend the analysis carriedbguAizenman and Glick (2006). We
substitute the nonlinear impact of the externa@ahiby an interaction term to account for
the re-allocative influence of government expenditioetween civilian and military
components. The hypothesis behind this choiceas tthe share of military expenditure,
which incorporates external shocks to countrieguséy, may generate significant re-
allocative effects in government expenditure edinay.

Our parametric results are in line with previouspeioal findings concerning the
relationship between the share of military expamditand economic growth. In contrast,
we find an insignificant impact on growth for thgusre of military expenditure when this
variable is used as a proxy for alternative forinsamlinear relationship.

The robustness of estimations is tested by a nanpetric approach applied to two sub-
samples: a group with high military spending leaet a second group with low military
spending. For the first group we find a weak negatielationship between the share of
military expenditure and economic growth when tleallocative term is excluded; a
regime change occurs in the last part of this subpte. However, the negative
relationship becomes significant only if the intd#f@n term is included: this variable
mitigates the negative impact of a given militagrdien on economic growth. By contrast,
countries with lower military burden show an insfgrant relationship between military
burden and growth with the nonparametric estimatidose to the parametric analysis.

In conclusion, the results confirm that the relasioip between military expenditure and
growth might contain nonlinearities other than #hdgypothesized by traditional growth
models in which the appropriate control variables ot included. In this direction, the
nonparametric approach seems to be a useful todufore research to avoid functional

misspecifications in the growth equation.
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Table 1 —Estimations results of the cross-country militargpenditure-growth model for
the full sample and sub-sample countries with tagt low military expenditure based on
the endogenous threshold

Full Sample High military exp. Low military exp.
Variables (1) (2a) (2b) 3 4 (5) (6)
lgdp -1.952 -1.626 -1.651 -1.126 -1.131 -2.847 -2.831
(0.000) (0.003) (0.003) (0.128) (0.137) (0.000) oqm)
mil -0.880 0.024 -0.159 -1.135 -0.431 0.985 0.046
(0.010) (0.873) (0.719) (0.016) (0.057) (0.624) 943)
govms 0.072 0.056 -0.061
(0.004) (0.082) (0.621)
milsq 0.021
(0.664)
goodgov 0.441 0.416 0.416 0.952 1.035 0.585 0.571
(0.023) (0.041) (0.041) (0.002) (0.001) (0.052) 081)
gov -0.329 -0.117 -0.124 -0.419 -0.204 -0.175 -0.258
(0.001) (0.083) (0.076) (0.009) (0.038) 0.357 0.006
inv_gdp 0.115 0.088 0.092 0.102 0.092 -0.002 0.004
(0.026) (0.100) (0.091) (0.074) (0.114) (0.989) 969)
gpop -1.335 -1.013 -1.076 0.421 0.722 -2.753 -2.739
(0.001) (0.012) (0.012) (0.485) (0.229) (0.000) oqm)
africa -2.495 -2.645 -2.541 -3.061 -3.341 -2.811 -2.770
(0.001) (0.001) (0.002) (0.004) (0.002) (0.009) 0(®)
constant 20.651  15.203 15.813 10.498 6.978 29.192 30.303
(0.000) (0.000) (0.000) (0.071) (0.206) (0.000) oqm)
Diagnostics
R? 0.443 0.372 0.373 0.588 0.551 0.617 0.613
White het. ) ) ) ) ) 5 5
test Xi=57.7 X3,760.4  X3,=59.8  x,,=448 X3,=39.9 X3,=35.0 X33=34.0
(0.053) (0.003) (0.013) (0.354) (0.221) (0.420) 419)

2 2 2 2
Skewness Ag=17.45 X7;=10.51 }7=12.62 X3=10.2

(0.025)

. 2_
Kurtosis X1 =341
(0.064)

(0.161)

Xi=251
(0.112)

(0.115)

X =2.56
(0.107)

(0.247)

Xi=171

(0.19)

X2=11.05 x;=10.47 x2=11.80

(0.136)

X =2.64
(0.103)

(0.233)

1q7)

X7i=110 )/ =1.42

(0.293)

azp

*In the brackets are reported p-values. Diagndssts are obtained from Cameron and Trivedi's deositipn of IM-test

(2006).
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Figure 1 —Partial correlation and non-parametric estimatiobstween military expenditure and
growth rate (full sample)
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Figure 2 -Partial correlation and non-parametric estimatiobstween the sub-sample of countries
with a lower military expenditure and the growthea
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Figure 3 -Partial correlation and non-parametric estimatiobstween the sub-sample of countries
with a higher military expenditure and the growtte
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FOOTNOTES

! The endogenous growth framework that includestanyliexpenditure as an imperfect substitute
for private capital and external threat is usedienman and Glick (2006).

% This point of view is sustained by Landau (1994) Stroup (2001).

® The slight coherence of the categorical indicafoexternal threat of a country in the theoretical
framework used in Aizenman and Glick (2006) and stadistical inconsistence of this variable
obtained in estimations makes the use of this a@tdicto account for nonlinearities questionable.

* The measures of human capital in the form of slihgavere found to be statistically non-
significant and were omitted.

® It is known that the economy tends to approacloitg-run steady state at the estimated rate if the
other explanatory variables of the growth modelreiel constant.

® Fiaschi and Lavezzi (2006) discuss these aspéxiwisg the negative relationship between
volatility and growth.

" For example, in the growth model context, a noapetric test of multimodality was used by
Bianchi (1997) to test the hypothesis of incomevengence for a group of 119 countries between
1970 and 1989.
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