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Abstract

This paper has considers the interpretation of enhapirical results of the

developing literature on the demand for militargsging that specifies a general
model with arms race and spillover effects andnesties it on cross-section and
panel data. It questions whether it is meaningiubtk of an ‘arms race’ in panel
data or cross-section data, and suggests thatyitb@anore appropriate to talk
about the relevant variables — aggregate militagnging of the ‘Security Web’

(i.e. all neighbours and other security-influencipgwers) and the aggregate
military spending of ‘Potential Enemies'— as actiag proxies for threat

perceptions, which will reflect both hostility andpability.
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1. Introduction

The concept of an ‘arms race’ is widely used batltolloquial and academic
discussion of international relations, generalfgmeng to a competitive pattern of
arms acquisitions by two or more countries, ususdlgn as mutually hostile. The
early 2¢" century naval arms race between the UK and Gerrisapgobably the
earliest to receive substantial attention, and témen ‘arms race’ was used
ubiquitously to describe the build-up of nucleaapens by the US an the Soviet
Union during the Cold War. While the question ofetlirer arms races can be said
to ‘cause’ wars is hotly debated, there is evidetie the existence of mutual
arms build-ups is associated with an increasediHited of armed conflict (eg.
Bennett & Stam, 2004), and it is hard to disputat theavy arms build-ups are
likely to increase the intensity and perhaps daratf a conflict, should one
occur.

Economists and empirical political scientists, heare have a rather more
specific meaning for the term arms race, namelyindégractive action-reaction
pattern of arms acqut®ns and/or military spending increases betweem ow
more countries, where each countries level of amjitspending/arms depends on
that of the other, for some suitable dynamic speatibn, empirical model and set
of conditioning variables. This concept, first pospd by Richardson (1960), has
been the subject of extensive analysis for numepaurs of countries thought to
be engaged in arms races, such as the US/USSR/Radtistan, Greece/Turkey,
Israel/Arab states, etc. — although the empiricatcess of this research
programme has been limited. (Dunne & Smith, 2007.)

In recent years, a number of authors (includinghR@988), Dunne & Perlo-
Freeman (2003a and 2003b) and Collier & HoeffledO@®) have sought to
generalise the concept of an arms race by lookinthe demand for military
expenditure across a large group of countries.dJsither cross-section and panel
data, incorporating a range of economic, politenadl security variables, together
with variables for the aggregate military expenditof neighbours and rivals,
these models have typically shown that a countrpifitary expenditure is
significantly and positively influenced by thatthibse around them. (in the sense
of the ‘security web’ of Rosh (1988)). Dunne & RPeHAreeman (2003a & b) found
that, in particular, it was the military expendéwf ‘Potential Enemies’ (i.e. those
countries with whom the country shared a degredasiility) that was most
important. They suggest that this indicates, if antarms race as such, then at
least arms race-like effects, or spill over effeetbere there is some tendency
towards an action-reaction pattern of military sfieg between hostile nations.
Such studies raised a number of issues that arey lmalt with in the recent
literature, such as what is actually meant by ams&race’ or arms-race type
effects in panel data, how the large degree ofrbgémeity between different
countries and dyads (Dunne & Smith, 2007; DunneloH&eeman & Smith,
2007).
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It also raises the issue of whether the natureeftversarial interactions is being
correctly interpreted, in particular whether coiegrare responding to changes in
hostility or capability. This paper considers thlisue. The next section discusses
the literature on the determinants of military sfiag, focusing in particular on
the question of action-reaction type effects ingbatata models. The following
section questions more closely the interpretatiothese models, suggesting that
the concept of an ‘arms race’ emerging from a pala¢h study is theoretically
and empirically dubious, and that a more fruitfppeoach may be to look at the
interaction of military expenditure and levels afslility, in the context of the
overall relationship between country dyads. Secligiresents some preliminary
empirical investigations, using the same dataseDasne & Perlo-Freeman
(2003b), in an attempt to unpack these conceptttla ihore, and separate the
effects of changing military expenditure by a négtr or rival, and changing
levels of hostility. Section 5 then presents sommectusions.

2. The Determinants of Military Spending

There are two broad groups of empirical studiesthe literature on the
determinants of military spending. First, thoseedabsen the arms race models of
Richardson (1960), which are best suited to sibmatiin which countries are in
conflict and have often have failed to perform wethpirically (Dunne, 1996;
Smith, 1989). Second, there are those studies ifaguws a range of economic,
political and strategic determinants of military esding, with the most
satisfactory empirical analyses tending to take ettively comprehensive
approach. More formal models have been developed fthe neoclassical
approach, which considers the country or state asimising a social welfare
function with security an integral component (Smiff980 and 1995). Most
theoretical models lead to similar estimation ewqunat for the empirical analysis,
where the demand for military expenditure is a fiomc of economic resources,
threats to security, and political factors, sucltha&snature of the state.

M=D (Y, P P, Z, T)- (1)

where Y is income, fand R are the prices of M and C relative to an income
deflator, Z demographic variables and T strategigables. This equation can
then be rewritten as shares in Y rather than leieetgve us the demand function
commonly used in empirical work Smith, 1989, 1998pre recently these two
strands of research have been brought together withs race dynamics
introduced into demand models, giving a more compteuctural model than an
action-reaction framework and also considering eoun, political and military
factors. This has also ranged across disciplingd) wternational relations,
political science, sociology, and economics alltdbating studies.

An early attempt to deal with strategic effects wilas concept of a “Security
Web” concept developed by Rosh (1988). This defineghbours and other
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countries (such as regional powers) that can affeettion’s security as being part
of a country’s Security Web. Rosh calculates thgrele of militarisation of a
nation’s Security Web by averaging the military dems of those countries in the
web, finding it to have a significant positive eff®n a country’s military burden.
More generally spillover effects have been attragtincreasing attention, e.g
Murdoch and Sandler (2002, 2004).

Dunne and Perlo-Freeman (2003a) estimated crosisisetemand functions for
developing countries using average data for Cold (¥881-88) and post Cold
War (1990-97) periods. The dependent variable vings log of the share of
military expenditure, significant explanatory vdnies were log population
(negative); log of the sum of its ‘Potential Enesiémilitary expenditure
(positive)l; log of the sum of the military expenditures otiotries in its Security
Web (including potential enemies) (positive); a deracy measure (negative);
civil war; external war (both positive) and regiolummies. There was little
evidence of a change in the underlying cross-secgtationship with the end of
the Cold War. Dunne and Perlo-Freeman (2003b) astira very similar model
explaining the log of the share of military expend® with the same explanatory
variables, but rather than averaging the data tiseyit as an unbalanced panel of
annual data for 98 developing countries 1981-19B7e static fixed effects
estimates are quite similar to those found in eeesgion. One difference is that
while the Potential Enemies’ military spending abte is still positive and highly
significant, the variable for the aggregate militapending in the whole Security
Web (including the Potential Enemies subcatega@yadtually slightly negative,
although insignificant. However, when dynamics atlowed for, through a
lagged dependent variable the results are vererdift. The estimates are
obtained by differencing the data to remove thedieffect, then instrumenting
the lagged change in the dependent variable, whkttomes correlated with the
error term from the differencing. In contrast t@ ttross-section results there is
evidence of structural change, between Cold Warmosd Cold War periods in
the dynamic panel model.

Collier and Hoeffler (2004) use a slightly diffetempproach, taking a pooled
static panel of five-year averages and explainirgshare of military expenditure
by measures of international war, civil war, ex#rthreat, international war,
democratic government, neighbour’s military expémdi, a post-Cold War shift
after 1995, log population, log GDP per capita, @mdGDP and a dummy for
Israel. They find the effect of neighbour’'s milgaexpenditure quite large,
meaning that increases in military expenditure esealated among neighbors,
making them a regional public bad. They also ingest the endogeneity of a
number of variables and find that once instrumenteiitary expenditure does
not deter rebellions. They find that the level sgending of neighbouring
governments is an important determinant of a cglatmilitary spending (in

addition to aid). They also found that the influeraf neighbours was emulation
rather than threat suggesting that the deterrehdetarnational war was not an

! This includes actual enemies
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important rationale for military spending, suggegtthat military expenditure is a
regional public bad.

3. Interpretation

When considering the estimation of such modelsgupemel data methods, such
as fixed effects, or GMM, parameter heterogeneityas important issues. Where
the number of time-periods is large enough to edtna separate time-series
model for each country, the pattern tends to bé Widle average effects are
sensible there is a very large amount of heterageme the country specific
estimates, which may not always appear sensiblaait also lead to bias in the
estimates, in particular if dynamics are incorpedainto a fixed effects model;
however the fixed effects estimator can producesistent estimates of the long-
run average parameters if the variables involvedi@r) (Dunne & Smith, 2007).
Parameter heterogeneity also raises a importam isgarding the interpretation
of the results of studies such as Dunne & Perl@fan (2003a & b) and Collier
& Hoeffler (2004), in particular it raises the gties of what we would mean by
an ‘arms race’ in a cross-section or a panel.

An arms race implies an action-reaction pattermiitary expenditure. But such
a relationship must be particular to a pair of ¢gas, or a group of countries,
over a particular time-period. It is not difficu#tt the theoretical level, to conceive
of an arms-raceystem, where each country in the system has a diffeesarttion
coefficient to each other country in the system, this is not what we do in a
panel data model, where we are estimating an ageesmgtion to an aggregate of
military expenditures. To call this an ‘average anmace’ would be stretching the
definition beyond breaking point. It would perhapes more accurate to say that
what we are actually doing is using aggregate anjlispending of neighbours and
rivals as proxies fothreat. The results of the aforementioned studies sugbast
they are indeed valid proxies, along with othershsas the existence of armed
conflict.

But threat perceptions amongst neighbouring coesitteading in turn to military
expenditure decisions, may be correlated for otteasons than arms races
between the countries concerned. They could beeakealt of common regional
threat perceptions, for example instability gerestdiy nearby conflicts, the threat
of terrorism, and so forth. It could be more a dgoesof ‘a rising tide lifting all
boats’ than the result of arms races. Alternativeymmon political tendencies in
a region may affect military spending similarlyg.etide of democratisation in
South America in 1980s.

Dunne & Perlo-Freeman (2003a and 2003b) find thas in fact the military

expenditure of rivals (Potential Enemies in théassification) that is of particular
importance in determining milex, and indeed in trenel data models of the
second paper, they find that the influence of thlemegal Security Web is
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insignificant or even negative. It is certainly ragslausible to talk about arms
races between countries who are actually rivals thase who are friendly or
neutral, although it is possible that ‘emulatiom’ ‘keeping up with the Jones’
effects may occur from time to time. But when wesgider the use of aggregate
military spending of rivals as a variable, we ratoi another issue: this variable
can change either because of changes in the miétgyenditure of a given rival,
or because of a change in a country’s status agla Threat can be argued to be
the product of capability and intentitnThus the Potential Enemies variable
represents a very rough measure of such a comtineat concept. The empirical
results do not tell us whether it is primarily ttlgange in intentions, or levels of
hostility, that is at work, or the change in mititaspending levels, or a
combination of the two. Thus, it does not tell usoat arms races in the
conventional senée

In fact, the idea of levels of hostility betweenotvweountries being a more
important determinant of their military expendituh&n an action-reaction effect
has been suggested before in the context of IntiaPakistan, by Oren (1994).
After commenting that previous studies have fouvehe possible combination of
signs and significance levels of reaction coeffitse between the two, he
estimates a model of military spending for India &akistan using both military
spending levels and an index of hostility, basedweents data. He finds that the
level of hostility is significant and positive, biliiat the military spending reaction
coefficients are actuallgegative. And this in the case of what is often seen as the
poster-child for Richardsonian arms races.

Insofar as military expenditure decisions are basadthreat perceptions, as
opposed to internal economic and political factarsseems over-simplistic to
expect to be able to boil these threat perceptitmvegn to the changing military
expenditure levels of neighbouring and rival coiestr Rather, one would need in
principle to consider the changing nature of théatienship between two
countries as a whole, and indeed changes to thenadgand global security
environment. An increase in military expendituredme country may be seen as a
threat under some circumstances, but not in ottdgpending on the state of
relations between the two, the purpose of the anjlitexpenditure (e.g. wages,
manpower, equipment, etc.) and whether the usehtohwit is put is perceived as
being directed against oneself. Even between twatties locked in an enduring
rivalry, such as India and Pakistan or Greece anéiely, all of these factors will
vary considerably over time.

This is not to say that arms races, in the broadase of competitive patterns of
arms acquisitions, do not exist, or are not serisasurity issues. We may
certainly expect, for example, that two countriesai high state of tension with

2 0r more generally, Threat = f(Capability, Intenfiowith dT/dC>0, dT/dI>0, and’@/dIdC>0

% In the cross-section models of Dunne & Perlo-Fra®(2003a), this variable tells us that
countries with rivals spend more than countriebait, and that the more powerful the rivals, the
higher the milex, other things equal. Such a remaly be quite plausible, but again not even
indirectly evidence of arms races.
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each other, possibly involving a serious threatwvaf, are likely to engage in an
arms race thus defined. It is the notion of a raegwmpirically derivable action-
reaction pattern that is questioned here.

4. Empirical Analysis

To investigate theses issues further the modelinne & Perlo-Freeman (2003b)
is updated, using the same data source, hamely A@ifary expenditure data
for 98 developing countries for the period 1981-499he original model

regressed log military burden on log GNP, log papiah, External War dummy,
civil war variable (scale of 0-4), democracy val&afrom Polity 4 dataset), log
Security Web military spending (aggregate militapending of all countries in
security web), Great Power Enemy dummy, and lodetrgsum of imports and
exports) . The results for this are shown in Tdble

As has been noted, the Fixed Effects estimator chmesallow for parameter
heterogeneity in the slope coefficients, only ire tintercepts. A random
coefficients estimator would deal with this problebut we do not have a
sufficient number of time periods for this to beadible, and too many of the
variables are time-invariant for too many countriBsit if we are to view the
Potential Enemies Military spending variables tocla@turing arms race effects,
then it would be particularly desirable to get dea of the different nature of the
reactions by different countries to change in thgals’ milex.

One means of allowing for heterogeneous militarnsling reaction coefficients
is to allow each country to have a different caeédiint for the Potential Enemies’
military spending variablé.To allow for this country-specific variables were
constructed, equal to the Potential Enemies variéibtles the dummy for each
country in question, for those countries who at s@tage had non-zero values of
this variable> Thus, each country is allowed to have a diffemsponse to the
aggregate military spending of its rivals, althougimogeneity is still assumed
for the other variables. A like response is alssuated for each country to its
various different rivals, where it has more thare.oable 1 below shows the
regression results for the variables other than dbantry-specific potential
enemies variables.

The results for the other variables were broadtyilar to those in Dunne & Perlo-
Freeman (2003b). There are significant negative sifects arising from both
population and GNP (although in the original stutlg population effect was
much stronger.) External and Civil war are botmgigant and positive, as is the

“ A similar exercise was done for an updated datzsiag SIPRI military spending figures from
1988-2003. Like the current study, this found cdesable heterogeneity in both the sign and
significance of the variable for rivals’ milex, lattugh this study actually found that general
Security Web military spending was more significtran specifically that of rivals’. (Dunne,
Perlo-Freeman & Smith, 2007)

® The log variables were constructed as log(aggeeméittary spending + 1), so that 0 values are
indeed transformed to O.
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Great Power Enemy dummy (much more so than in tlggnal model), while
democracy has a significant negative effect. Theusgy Web military spending
variable is negative but insignificant, and logigas positive.

Table 1: Resultsfor Fixed Effects M odd!.

Dependent variable gModel 1: HomogenougModel 2: Heterogenoys
log military burden Potential Enemies Potential Enemies
Variable Coefficient (t-ratio) Coefficient (t-ratio)
External War 0.57** (8.4) 0.47** (6.7)
Civil War 0.11** (9.9) 0.12*** (10.3)
Great Power Enemy 0.16* (1.9) 0.53*** (4.9)
Democracy -0.014*** (-5.5) -0.016*** (-6.2)
log Population -0.26*** (-3.8) -0.16** (-2.0)

log Trade 0.087*** (2.8) 0.065** (2.1)

log GNP -0.14*** (-2.9) -0.14*** (-3.0)

log Security Welg -0.030* (-1.7) -0.027 (-1.5)
milex

Log Potential Enemieg0.039*** (7.5) Variable

milex

R? (within) (R*-bar) .23 (0.22) 0.38 (0.35)
Standard Error 34 31

Log Likelihood -438 =277

Notes: t ratios in brackets

Of the 48 country-specific potential enemies vdaalihat were not dropped due
to multicollinearity, 19 were positive and signditt (at least at 10% level, most at
1% level), 5 were negative and significant, 16 wgeositive and insignificant, 8
were negative and insignificant. Coefficient valuasged from -2.5 to +1.9, and
the average coefficient was 0.1 (quite a lot highen the coefficient value for
Potential Enemies in the regression with homogermedficients, which was
only around 0.03). Thus, on the one hand we sdehbee is a very high degree
of heterogeneity amongst the countries in the sapgi the other hand, the fact
that around 40% of the coefficients were positivel gignificant shows that for
many countries this variable is indeed capturirgigaificant determinant of their
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military spending. Comparing the models with homuges and heterogenous
potential enemies variables, the adjustédsRmuch higher in the latter, as is the
log-likelihood, while the restriction that the inddual potential enemies

coefficients are equal is very strongly rejectedblogh a F and likelihood ratio

tests.

To break down the effect of the ‘Potential Enemieilitary spending variable
into those caused by changes in military spendind #hose by changes in
hostility levels, country-specific dummy variablegere constructed for each
country where some other country either enteretéfvrthe group of ‘Potential
Enemies’ for the country in question, that is whanelationship of hostility was
deemed to have begun or ended. For some countr@g, than one dummy was
constructed in respect of different rivals whosatust changed over the period.
The dummies were in all cases set to one for th®gyevhen the other country
was in the Potential Enemies (including Enemiegrary®

When the model was estimated together with the tcpiapecific break dummies,
the signs of the variables remained the same, wdtihopopulation became
insignificant. War and GPE were still positive asidnificant, democracy still
negative and significant, and Security Web militapending still negative and
marginally significant. Of 52 break dummies not myed due to perfect
multicollinearity, 22 were positive and significanf0 were negative and
significant, 11 were positive and insignificant, dar® were negative and
insignificant and coefficient estimates varied fran3 to -1.9. Interestingly, the
Potential Enemies’ military spending variable remeai positive, but insignificant
and of considerably smaller magnitfdénhile not conclusive, this does suggest
that changes in hostility levels may be at leastngsortant in changes in the
military spending of an existing rival in influemgj military spending demand.

The results in Table 2 show, for each country whield at least one Potential
Enemy at some point, the signs and significancén@fcountry-specific Potential
Enemies dummy and the country-specific break duramespectively, with the
rival countries whose status changed over the gestmwn in brackets in the
second column. In only 8 of the 24 positive anchigant coefficients for the
country-specific Potential Enemies variable (shown bold) was this not

® Thus for example, there was a variable set ta Isfael only for the period 1981-1994, the year
when a peace treaty was signed with Jordan, adfaeall other countries and for Israel post-
1994. Likewise a dummy was created for JordanHeryears 1981-94. This is a fairly blunt
instrument, but does go some way towards separtitindifferent possible causes of changes in
the Potential Enemies variable. A few such rivalrieere excluded, where it was judged that they
were unlikely to affect milex, in particular whdmete was a large disparity of power between the
countries in question.

" The latter case is highly idiosyncratic, namefglrwhich gained a whole lot of enemies from
1990, but whose military spending dropped drambyicae to sanctions.

8 Note that there was no break dummy for thoseiogistips where hostility persisted throughout
the period, e.g. India-Pakistan, Greece-TurkeggelsByria, and thus the Potential Enemies
military spending variable is the only thing thaptures these rivalries.
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explained (at least partially) by a positive anghgicant coefficient on a change
in hostility.

In the case of Bangladesh, Burma, Colombia, Vernazared North Korea, there
was no change in hostility. (Interestingly, thesffifour are two pairs of vaguely
hostile nations.) The other three are Iraq, whishhated is anomalous, Jordan
(where the break coefficient is insignificant) aBduth Africa (where there are
three — possibly multi-collinear — break dummies)two cases — lIsrael and
Thailand — there was a rather curious result whisgePotential Enemies military
spending variable was negative and significant theitoreak dummy positive and
significant. The first case is perhaps fairly egphble — Israel’s overwhelming
conventional (and nuclear) military supremacy magam they do not have to
worry about the military spending levels of oppgstountries, but the removal of
a specific enmity from the picture, indeed an imragxineighbour with a border
also with the occupied West Bank, might well affegerall threat perceptions.
This is perhaps an illustration of the heterogenait influences on threat
perceptions and thus military spending for différeountries, and different dyads.
There are other results that suggest further irgegsin — for example the positive
and significant coefficient on PE military spendirfigr India may be a
combination of an arms race with Pakistan and &ssdning of hostility with
China (where there is a positive and significargalsr dummy) -but overall the
results do suggest that changes in hostility mayige a substantial part of the
explanation of changes in a countries military sieg
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Table 2.Signs and significance levels of country-specific variablesfor regressionsin section 4.

Country Potential Enemies Milex Break dummyl/ies

Algeria +sig +sig (Morocco)

Argentina +sig +sig (Chile)

Bahrain +sig +sig (Iran)

Bangladesh +sig

Bolivia -ins

Burkina Faso -Sig -sig (Mali)

Burma +sig

Cameroon +ins

Chad -ins -ins (Libya)

Chile -ins -ins (Argentina)

China +sig +sig, +sig (India, Russia)

Colombia +sig

Cuba +sig +sig (South Africa)

Cyprus +sig

Ecuador -Sig

Egypt +sig +sig (Libya)

El Salvador +sig +sig (Honduras)

Ethiopia +sig +sig (Somalia)

Honduras +sig +sig (El Salvador)

India +sig +sig (China)

Iran +sig, -sig (Saudi, Turkey)

Iraq +sig -sig (Post 1990)

Israel -Sig +sig (Jordan)

Jordan +sig +ins. (Israel)

North Korea +sig

South Korea -ins

Kuwait +sig +sig

Libya +ins +sig, +ins. (Chad, Egypt)

Malawi +sig +sig (Zambia)

Morocco +ins +ins (Algeria)

Mozambique +ins -ins (South Africa)

Nigeria -sig -ins, -ins (Chad, Cameroon)

Oman -ins -sig, -sig (Irag, Yemen)

Pakistan +ins

Peru -sig

Saudi +ins +ins, -ins (Iran, Iraq)

Senegal -sig -Sig

South Africa +sig +ins,-ins,+ins (1988,1990,1994)

Sudan +ins -ins,+ins (Ethiopia,
Egypt/Uganda/Eritrea)

Syria -sig -sig (Iraq)

Taiwan +ins

Thailand -Sig +sig (Vietham/Cambodia)

Turkey +ins +sig (Iraq)

Uganda +sig +sig (Sudan)

Venezuda +sig

Vietnam +ins

Yemen +ins -ins, -sig (S. Yemen, Saudi)

Zambia +sig -ins, +sig (Zaire/Zimbabwe, South
Africa)

Zimbabwe +sig +sig, +sig (Zambia, South Africa)
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5. Conclusions

This paper has considered an important questidnatfises from the developing
literature that considers the demand for militgpgrsding in a general model with
arms race and spillover effects in cross-sectiod ganel data models. It
guestioned whether it is meaningful to talk of amnis race’ in panel data or
cross-section data, and suggested that it may Ibe appropriate to talk about the
relevant variables — aggregate military spendinghef ‘Security Web’ (i.e. all
neighbours and other security-influencing powensyl ahe aggregate military
spending of ‘Potential Enemies’— as acting as @®xor threat perceptions. Thus,
while general Security Web variables may be indieadf arms races, or at least
of emulation effects, they could also indicate cammegional threat perceptions
that cause neighbouring countries’ military spegdevels to tend to rise or fall
together. When the aggregate military spending atdei is restricted to a
country’s rivals, it becomes a composite varialblat tfollows changes in both
military spending levels and in hostility

Taking the demand model in Dunne & Perlo-Freemd&®3B) the study added
country-specific Potential Enemies military spewdirariables, which confirmed

that the overall Potential Enemies result maskseatgdeal of heterogeneity, but
also finding that this variable has a positive aighificant coefficient for many

countries. When break dummies are constructed a@ck tchanges in hostility

between specific dyads,the results suggested ti@nges in hostility seem to
account for a substantial proportion of the infleerof the Potential Enemies’
military spending variable on the demand equation.

Overall, the results suggest that in analysingdemand for military spending,
even between two mutually hostile powers, it is am@nt to look at the whole
nature of the relationship between them, and nst jook for Richardsonian
action-reaction patterns.

References
Collier, P. and Hoeffler, A. (2004), Military Expéiture: Threats, Aid and Arms
Races.

Dunne, J.P., Perlo-Freeman, S. and Smith, R. (Z@3atermining Military
Expenditures: Arms Races and Spill-Over Effect€inss-Section and Panel
Data”, Mimeo, UWE Bristol.

? Indeed, it could be argued that in dyadic armesaiso, a better understanding of the demand
for military spending may be obtained by lookindhastility levels as well as action-reaction
patterns of military expenditure.

430



Proceedings of the 10" Annual International Conference on Economics and Security

Dunne, J.P. & Smith, R. (2007), “The EconometritMditary Arms Races”,
Chapter 10 in (Hartley & Sandler etHandbook of Defence Economics, North-
Holland.

Dunne J. Paul, Eftychia Nikolaidou and Ron Smith0@) Arms Race Models and
Econometric Applications, iArms Trade, Security and Conflict edited by Paul
Levine and Ron Smith, Routledge p178-187.

Dunne, JP and Perlo-Freeman, S (2003a) “The DeffioairMilitary Spending in
Developing Countrieslnternational Review of Applied Economics, Vol. 17, no.
1, 2003, pp. 23-48.

Dunne, JP and Perlo-Freeman, S (2003b) “The Derfmaridilitary Spending in
Developing Countries: A Dynamic Panel AnalysiS&fence and Peace
Economics, Vol 14, No. 6, 2003, pp. 461-474

Fuertes A-M and R.P. Smith (200Banel Time Series, Cemmap course notes.

Oren, I. (1994): “The Indo-Pakistani Arms Competiti- a Deductive and
Statistical Analysis”Journal of Conflict Resolution, Vol. 38 no. 2 pp 185-214

Murdoch, J.C. and Sandler, T (2002) Economic growithl wars, and spatial
spillovers,Journal of Conflict Resolution, 46 91-110.

Murdoch, J.C. and Sandler, T (2004) Civil Wars &m@dnomic Growth: Spatial
Dispersion, American Journal of Political Scien8€14, 138-151.

Polachek, S., Seiglie, C. and Xiang, J. (2005) talzation and International
Conflict: Can FDI Increase Peace?”, Rutgers Unitseddewark Working Paper
#2005-004.

Rosh, R. M. (1988): ‘Third World Militarisation: 8erity Webs and the States
they Ensnare’Journal of Conflict Resolution vol.32 no.4, pp 671-698.

Richardson, L. F. (1960): s and Insecurity: A Mathematical Sudy of Causes
and Origins of War. Pittsburgh: Boxwood Press.

Smith, R. P . Sola, M and Spagnolo, F (2000) “Thedper’s Dilemma and
Regime-Switching in the Greek-Turkish Arms Rackyrnal of Peace Research,
37,6 pp 737-750.

Smith, R.P. and A. Tasiran (2005) The demand fmrsamports, Journal of Peace
Research, 42(2), 167-182.

431



