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Abstract

Militarized conict is notably absert from the interaction of economically developed liberal
demcacracies (Hegre 2000, Mousseau2000). The causesof this “special peace'remain obscure,
however. | evaluate largely unexplored implications from two sets of argumerts involving sig-
naling theory. Democracies may communicate more credibly due to domestic audience costs
or becausepartisan politics makesdemocraciesmore transparent (Fearon 1994a, Schultz 1998,
Schultz 1999, Smith 1998). Interdependert states may also be able to signal through economic
linkages(Gartzke, Li & Boehmer2001). Using a gametheoretic model with an endogenousde-
mand, | show that the two signaling explanationsdi er in their predictions about non-militarized
conict behavior; audiencecostsdiscourageall forms of conict while interdependenceactually
increasesthe likelihood of non-militarized disputes. Multinomial logit analyis of COPDAB
conict events nds that liberal variables are assaiated with an increasein the risk of non-

militarized con ict and a reduction in militarized con ict.
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1 Intro duction

Substartial quartitativ e resear® shaws that lib eral demaocraciesseldomengageone another in mil-
itarized conict. As theories have ewlved inductiv ely to match the known relationship, numerous
explanations nominally accourt for the absenceof violence betweenlib eral states. Recert ndings
narrow the scope of the lib eral peaceto advancedindustrial nations (Hegre 2000, Mousseau2000).
This discovery challengescorvertional institutional and normative theories linking lib eral politics
to peace,in turn suggestingthat alternative explanations o er greater promise.! Yet, even as the
“special' peacebecomessomewhatmore special, its origins remain poorly understood. A problem
persistsof multiple plausible paths of causeand e ect.

One way to addressthe problem is to seekto extract additional implications from theoriesabout
behavior unanticipated by the original (known) empirical relationship. | adopt this approact here
in examining signaling theories of the liberal peace. Assessmen of the conict propensities of
liberal dyadstypically ignoresnon-militarized conict. Virtually all large-sampleempirical studies
of the democratic peaceusemilitarized interstate disputes (MIDs) or similar data in their analyses
(Jones, Bremer & Singer 1996). Thus, per force, assessmds of claims about the democratic peace
are limited to the important but not exhaustive category of militarized con ict. Signaling theories,
in particular, suggestimportant non-linear (selection) e ects in the realm of non-militarized con ict.

Signaling involves actions or statemerts that potertially allow an actor to infer something
about unobsenable, but saliert, properties of another actor. Recen researtr emphasizesthat
war and similar corntests can be interpreted as transactions costs in bargaining between states
(Fearon 1995). War can be motivated by the private information states have about their own
willingness or ability to compete and by the uniform incertiv es confronting statesto blu in the
presenceof private information (Fearon 1995, Gartzke 1999, Wagner 2000). Wars and disputes are
an expensive voyage of discovery; statesin competition reveal an ability or willingnessto endure
hardship while simultaneously in icting hardship on opponerts. Explaining peacethen equatesto

accourting for why somepairings of statesare better able to learn through non-violert interactions.

! Apparently, democratic norms or institutions by themselves are not sucien t to alter the conict behavior of
states. Mousseau(2000) provides an explanation that attempts to synthesizelib eral democracy and economicnorms.



| discusstwo versionsof signaling theory applied to the lib eral peace. First, demaocraciesmay
be able to comnmunicate more credibly through threats or demands,avoiding the needfor disputes
or war. Democraciescontain domestic audiences(voters) that can punish leaderscaugh blu ng.
Threats from demcacratic leaderscan be more credible if demcocratic leadersface signi cant costs
for badking down in a crisis (Fearon 1994, Schultz 1999). Yet, as posed,the argumert relies on
the assumption that demandsare exogenousand that audiencecostsare not used strategically to
coerce better settlemerts. | relax the assumption of exogenousdemands,with novel results.

A secondversion of signaling involves economicinterdependence. Rather than cortingent ex
post punishmerts, signi cant ex ante costsfor conict can act as a barrier to states consideringa
challenge to the status quo. The symmetry of conict suggeststhat the deterrent e ect alone of
sudh a barrier doesnot do much to inhibit conict. To the degreethat onestate is discouragedfrom
challenging, opponerts are enboldened. Instead, hurtling the barrier in the pursuit of preferred
policies reveals private information about a state's willingness to compete. Interdependert dyads
are equipped with valuable linkagesthat stand to be threatened, damaged,or destroyed in con ict.
Statesthat sharevaluable economiclinkagescan thus more credibly comnunicate short of the use
of force, more often resolving con ict non-violerntly (Gartzke, Li & Boehmer2001).

| use a formal (game theoretic) model with an endogenousdemand phaseto derive claims
about the militarized and non-militarized con ict behavior of lib eral dyads. Endogenousbargaining
appearsto us to be an essetial characteristic of competition under anarchy. The introduction of
an endogenouso er leadsus to predict signi cant changesin the behavior of lib eral states, relative
to previous studies. Audience costscan inform, but they alsoincreasethe leverageof a challenger
relative to the defenderin the bargaining process,encouraging challengersto challenge. To the
degreethat audience cost commitments are used to extract better bargains, they should have
little in uence on whether states ght. Ex ante (sunk) costsassaiated with interdependencehave
relatively little in uence on settlemerts, but are more informativ e, reducing the onsetof militarized
contests. Interdependenceleadsto selection (everts that would have becomemilitarized occur at

lower intensities) and substitution (a lower risk of war encouragesadditional con ict). 2

2Tedhnically, | identify a selection e ect over the spectrum of conict assaiated with liberal variables. Signaling
theories anticipate this selectione ect and link it to the lib eral peaceobsenation in a theoretically satisfying manner.



| test implications derived from modeling the two approadesto signalingon COPDAB ewents
data using multinomial logit analysis. | nd that trade is assa&iated with an increasein non-
militarized conict and a decreasdn militarized con ict. Dyadic democracy also appearsto lead to
more non-militarized con ict, but democracy hasonly modeste ect in reducing militarized violence,
re ecting insights of the formal model. | concludethat the results support costly signaling through
interdependencewhile suggestingthat the role of democracy in generating peacerequires ex ante

costs (transparency), rather than ex post contingent (audience) costs.

2 Literature

The existing literature on the liberal peaceincludes a prodigious number of studies reporting a
statistical assaiation betweendemacracy (at leastin pairs) and the relative absenceof international
violence (Bremer 1992,Bremer 1993,Chan 1984,Dixon 1993,Dixon 1994,Ember, Ember & Russett
1992,Gleditsch 1995,Kilgour 1991,Lake 1992,Maoz & Abdoladi 1989,Maoz & Russett 1992,Maoz
& Russett 1993,Mintz & Geva 1993,Morgan & Campbell 1991,Morgan & Sdwebad 1992,0neal,
Oneal, Maoz & Russett 1996, Oneal & Russett 1997, Oneal & Russett 199, Rousseau,Gelpi,
Reiter & Huth 1996, Rummel 1983, Rummel 1996, Russett 1993, Russett 1995, Russett & Oneal
2001,Small & Singer 1976, Weedel1984,Weedel992). Yet, the precisemannerin which lib eralism
a ects warfare is not yet clear. Multiple theories appear to accourt for the obsenation that
demacraciesseldom ght ead other, but many of theseexplanationslack internal consistency The
temptation to acceptexplanationsthat at leastnominally t the facts is strong|particularly ~when
the facts appear so robust, but explanations whoseimplications are not consistert with their own
assumptions cannot be correct. Subsequeh researtt and policy decisionsthat depend on sud
explanations are jeopardized as is understanding of political behavior, asrecent empirical ndings
that further curtail the scope of the special peacesuggest. Fortunately, emphasishasbegunto shift
from debating statistical validity to better accourting for the obsenation theoretically.

The nominal inspiration for current researd on lib eralism and peace,Immanuel Kant argues

that \a republic must be more inclined to perpetual peaceby its nature" (1957, page 28).% Kant

3Kant also regards commerce as pacifying. \The spirit of commerce, which is incompatible with war, sooner or



saw republics as unlikely to resort to military force internationally becausethey possesdittle of
the arbitrariness and adventure endemicto monarciy. \If the consen of the citizens is required
in order to decidethat war should be declared..., [then] nothing is more natural than that they
would be very cautious in commencingsud a poor game" (1957, page12). Yet, Kant's conjecture
is awed. Researt on the monadic e ect of demacracy on militarized conict suggeststhat any
relationship is at best weak (Benoit 1996,Chan 1984,Maoz & Abdoladi 1989,Ray 1993,Rousseau
et al. 1996, Rummel 1983,Rummel 1985,Rummel 1996,Small & Singer1976,Weedel984). While
lib eral dyads appear lesslikely to ght, the generalimpact of demacracy on peaceis equivocal.*
Kant's model is unlikely to yield the obsenation of paci ¢ republics even if Kant is correct that
republican governmerts are constrainedin using force. International competition involvesstrategic
interaction. Forcein the international community occurs, or is threatened, in the context of other
states. Discussingthe impact of one state's domestic politics on conict behavior is rather like
assessinghe quality of a tango by looking at only one dance partner. It is not just that it takes
two to ght, but competitiv e incentivesmeanthat states are likely to predicate decisionson what
they expect the other state will do. If Kant's claim about republics can be anticipated by other
states, then democratic paci sm is likely to be absorbed in bargaining, rather than a ecting the
use of force. Given strategic interaction, even if democraciesare paci ¢, they may not appear so.
A number of explanations for the lib eral/democratic peacebuild on the Kantian logic, o ering
modi cations to meet existing evidence. Domestic political constraint argumerts assertvariously
that informal (normative) or formal (institutional) limits exist in republics that limit leaders'use
of force abroad (Maoz & Russett 1993). The argumerts di er from Kant's accourt in two respects.
First, constraints impinge on behavior only towards other democracies. Democracies are said to
recognizethe presenceor absenceof constraints and to short-circuit these barriers when facing
non-demccracies. Second,constraints are due to ewlved modesof interaction among citizens or to
cumbersomedecision making in democratic polities. Democraciescorninue to have conicts, but

conicts are deliberated peacefully becauseof the practices commonto republican governmert.

later gains the upper hand in every state" (1957, page 32).
4According to Rousseauet al., the relationship between democracy and peaceis \predominantly a dyadic phe-
nomenon" (1996, page 512).



Quarntitativ e ndings suggestingthat the democratic peaceis unigue to developed demaocracies
posean obvious di cult y for existing constraint argumerts. Accounting for the modi ed obsena-
tion requiresan additional sourceof cortingency, decouplingdemocracy from the demaocratic peace.
Either the dewvelopment of demacratic norms or institutions variesacrossdemaocracies,or the imple-
mentation of lib eral constraints is variably a ected by some(exogenous)process.Current theories
canbealtered ad hoc to addressthe modi ed obsenation, but there remain at leasttwo other prob-
lems with constraint arguments. First, to conform to the obsenation, norms or institutions must
constrain democratic leaderswhen facing other demaocraciesbut not (or at least much lessso) when
facing non-demacracies. Put another way, somemecanism indigenousto republican governmert
must rst determine whether another state is democratic and then turn constraints \on" or \o "
asappropriate. It isdicult to seehow suc a constraint really constrains, sinceit is applied or re-
moved basedon the perceptions(and presumably the preferences)f whoever or whatever operates
the mechanism.®> Constraint argumerts demandthat a republic autonomously and credibly refrain
from acting aggressiely to further national interests, even though the state must be able to do so,
and in spite of the fact that constraining commitments from other demacraciesprovide additional
incertivesto act more aggressiely. Further, it is necessarythat other demaocracies believe this
incredible commitment. Rather than releasingdemocraciesfrom the security dilemma, constraint
argumerts simply assumeaway the e ects of international anarchy. Such an explanation amounts
to saying that somestates do not ght ead other becausethey (or their citizens) choose not to
(Gartzke 1998). While possible, one can no longer con dently assertthat republican dyads are
incapable of mutual violence. Citizens could just as easily chooseto seean obstreperous republic
as non-demacratic, and therefore threatening (Gates, Knutsen & Moses1996,Oren 1996).

The argumerts alsoappear poorly conceived in terms of a coheren account of the causesof war.
Fearon (1995) identi es basic aws in widely acceptedexplanations. Most theories of war con ate
the motivesfor conict with the method usedto settle the conict. Contests involve at least two

elemerns. First, there is some zero-sumcompetition for an excludable good.® States dier over

SConstraint arguments can be seenas part of a tradition of social perfectability in Western philosophy. Few
advocates of constraint arguments would claim, however, that democracy leads to peaceat the individual (citizen)
level. Violent crime in Pyongyang is almost certainly lesscommon than in any major western city.

5Non-rival goods can still lead to conict among states that are relativ e-gains maximizers.



someissuesor territory that ead cannot own simultaneously. Second,states choosea method for

settling the competition. The choice of method is negative-sum. Transaction costsassaiated with

settlemert deprive \winners" of bene ts and increasethe lossesfor \losers" sothat all competitors

are better o choosinga method that minimizes costs. Sincewar is expensiwe, gh ting makessense
only if somethinginterfereswith obtaining equivalernt settlemerts using other methods.

Fearonfollows Blainey (1988)in arguing that it is uncertainty about factors likely to in uence
eventual settlemerts and incertivesto blu that lead to war. States possessrivate information
about capabilities, resolwe, etc., and thus about the settlemert that will end a cortest. Relatively
weak or unresoled states have incentivesto concealknowledge of their weaknesse$rom competi-
tors. It is only by imposing somecostly contestlb y ghting or similar activities|that states can
distinguish resolved opponerts from those seekingto blu. The fact that somestates are willing
and ableto ght doesnot explain war unlessit is impossibleto distinguish these states from other
statesthat are lesscapableor lessresoled. In sum, states sometimes gh t when they are unableto
agreeon settlemerts that ead prefersto what ead expectsto obtain asaresult of ghting. If states
know the nature of the settlemert ead will obtain from a cortest, then the expenseof war means
that there are generally agreemetns states mutually prefer. Uncertainty about the distribution of
spoils from the contest, then, can accourt for the occasionalnecessiy of the cortest itself.

Norms and institutions argumerts o er no explicit referenceto a coherer logic of costly contests
and appear agnostic about the e ect of regime type on uncertainty. Even if domestic constraints
inhibit the willingness of democratic leadersto use force, this does not tell us why opponerts,
including other demccracies, fail to capitalize on demacratic reticence. As Fearon (1995) points
out, willingnessis not a su cien t condition in determining whether states ght. Most wars cortain
a participant that probably preferredthe status quo to a costly corntest. The basiclogic exempli ed
by the chicken gameobtains. Settlemerts are adjudicated by a relative willingnessto take risks or
incur costs. Even the prospect of nuclear annihilation doesnot necessarilyinhibit con ict, though
it may encouragesomereticencein escalation(Sdelling 1960, Schelling 1966).

A secondgroup of studies support Kant's assertionthat liberal trade begetspaci c relations

(Domke 1988, Doyle 1986,Doyle 1997, Gasiorovski 1986, Gasioravski & Polachek 1982, Mans eld



1994,0neal & Ray 1997,0neal et al. 1996,0neal & Russett 199%, Polachek 1980, Polachek 1997,
Polachek & McDonald 1992, Polachek, Robst & Chang 1999) Trading states risk more from
gh ting than do stateswith autarchic economies.Interdependencemay leadto peace but the link is
again not well conceived in terms of Fearon'scriteria (Gartzke, Li & Boehmer2001,Morrow 1999) 8
A theory involving interdependencemust explain why the prospect of increasedlossesthrough
obstructed trade meansthat lib eral dyads are lesslikely to experienceuncertainty.

The last set of explanations involvessignaling theories (Fearon 1992, Fearon 1994, Gartzke, Li
& Boehmer 2001, Schultz 1998, Schultz 1999). Unlik e the other accourts, signaling theories derive
from, and respond to, recert insights about why states ght. Signaling seescostly cortests as a
transactions cost assa&iated with interstate bargaining failures. States ght becauseat least one
party is overly optimistic about its prospectsin a cortest; at least one state hashigher expectations
about how it will fare by ghting than its opponert's beliefsabout the state's prospects. Contests
end when both parties agreeon the nature of a settlemert likely to result from cortinuing to ght.®

Fearon (1994) arguesthat domestic political audiencecostsexist in demaocraciesthat make the
claims of demacratic leadersmore credible. Domestic audiencecostsinvolve sanctionsimposedby
citizens when leadersmake threats and then fail to act. Becausefalse statemerts are more likely to
be punished, democratic leaderslessoften blu. Democratic leaderscan thus comnmunicate more
credibly through words rather than deedsand con ict is more often resolved short of violence 1°

Schultz (1998, 1999) o ers a related argumert, again relying on reducing uncertainty through

\cheaptalk" signaling. Democraciesdi er from other typesof regimesin that they possesslomestic

"Barbieri arguesthat trade increasescon ict, but the result appearsto depend on variable construction (Barbieri
1996). Barbieri and Levy (1999) cite examplesof \trading with the eneny". Other studies note that the trade/con ict
relationship is subject to strategic interaction (Gartzk e, Li & Boehmer 2001, Morrow 1999).

8Morrow (1999) argues that trade has little or no impact on dispute behavior, but also suggestshow interde-
pendencecan reduce con ict through signaling. There are seweral reasonswhy rational expectations are unlik ely to
eliminate the trade|conict relationship. First, treating trade asa ow, prot maximizing rms trade aslong as
the stream of future payo s is nonnegative. California remains populated in spite of earthquakes. The Caribbean
remains a popular vacation destination even though there are occasional hurricanes. Bayesian updating suggests
that actors di er in their responseto distant and proximate crises. Second,contingent contracts, war insurance, and
other instruments diversify risk. Third, as rms leave a market, competition declinesand prots go up, encouraging
trade. Fourth, rms must anticipate conicts to avoid them. Yet, in the bargaining approach that underlies Morrow's
argument, states must be unable to anticipate contests for the contests to occur. Firms must thus be better informed
than states to implement rational expectations. Finally, if rms fail to trade becauseof rational expectations, then
trade that actually occurs should not decline after gh ting, as appearsto be the case(Li & Sado 2002).

9The contest may also end if at least one party is physically exhausted, though this appears rare empirically.

10Smith provides a more coherert rationale of the motiv esfor sanctioning by domestic democratic audiences(1998).



opposition groupswith incertivesto highlight deceptionon the part of incumbent administrations.
Dialogue and public debate make it harder for demaocraciesto keep secretsand thus harder for
demccratic leadersto succeedat blung internationally. Though demoacracies still possesshe
incertivesto compete, they are not able to take advantage of international uncertainty about their
true capabilities or willingnessto engagein blung (leading to costly contests). Democraciesare
more \transparent,” since the true value of a democratic state's resenation price (the minimum
o er a state will acceptin lieu of a costly contest) in bargaining is more di cult to conceal.

Gartzke, Li & Boehmer (2001) o er a signaling model of economicinterdependenceand peace
in which states experienceex ante costsfor competing. Interdependenceimposesa price on states
for conict, regardlessof subsequen actions. Becausethreats are costly for interdependert states,
talk is no longer cheap and interdependert courtries are better able to communicate credibly short
of militarized conict. Statesnot linked through commontrade or capital ties must choosebetween
verbal threats and military force. In the familiar metaphor of the escalationladder, interdependert
dyads possesgnore rungs, averting the needto militarize cortests.

Signaling theories explain why lib eral dyads experiencefewer militarized disputesin a manner
consisten with current theoriesof war. Demaocratic dyadsseldom ght becausdacetsof democratic
regimesmake it easierfor leadersto make credible cheaptalk claims or becausehe transparency of
demccratic politics makesblu ng problematic. Interdependencefacilitates costly signaling short
of violence. Testsare neededto do more than establishthe plausibility of signaling, however. Suc
testsaredi cult (Schultz 2001). Signalinginvolvesinteraction that cannot be obseneddirectly. At
the sametime, di erent variants of signaling o er potentially competing notions of the medanisms
by which liberal sccieties interact. The next section discussesempirical implications of the two

approadesto signaling. | then preseri the researd design,data, and results.

3 The Lib eral Peace: Demo cracy, Interdep endence, or Both?

Signaling suggeststhat democraciesor interdependert dyads are better able to communicate cred-
ibly at lower levels of conict, averting the need for military violence. In order to establish more

than plausibility for signaling argumerts, howewver, | must take two steps. First, | needto identify



implications of signaling unanticipated by the obsenation of the lib eral peaceor other factors that
precededewelopmen of the theories. Second,it would be desirable to distinguish between the
e ects of coststhat are ex post cortingent (audience costs) and sunk ex ante (interdependence).
While both signaling argumerts appear plausible, it is possiblethat neither, one, or both versions
are supported empirically. |1 oer a framework for testing both argumerts by identifying novel
empirical implications of ead explanation and by shaving how their implications di er.

Signaling occurs when actors face a choice likely to be decideddi erently depending on saliert,
but not directly obsenable, attributes of the actor. A state may have an interest in someissue
or territory, for example. It may claim or threaten an opponert concerning disposition of the
issueor territory . One state may act aggressiely while another demurs. Obseners can then infer
something about the state's valuation for the stakesin the competition. Threats or claims are
themseles cheap talk. Relatively little direct cost may accruefrom what a given leader says she
or he will do. States often have incentivesto claim to be willing to act aggressiely whether or not
this willingness exists in fact. Statescan blu and occasionally they will be believed. Cheap talk
communication is thus problematic to the degreethat it carries relatively little information. 11

Signaling theoriesarguethat an explanation for war involvesuncertainty and incertiv esto blu .
If international conict results from these (and other) factors, then situations that force states to
reveal private information about capabilities or resolve reduce uncertainty and decreasethe need
for military contests. Contests are themselhes revelation medanisms. The fact that some states
are unwilling to bear the burden of a costly dispute informs obseners and participants about its
capabilities and/or resole. Signaling occurs when a state acts in a way that allows obseners
to distinguish or \separate" a \p ool" of types of states into categoriesbasedon some criteria. 12
Obseners witnessing the result of the state's decision are then less uncertain about the state's
resolve. Removing uncertainty allows bargainsto take placethat eliminate the needto perpetuate
the contest. Similarly, situations that allow credible communication through means other than

force facilitate signaling between states and reducethe needfor militarized disputes or wars.

1 The argument might be interpreted as suggestingthat states should not bother to communicate diplomatically
since cheap talk claims are not credible. Sartori (2002) shows that states have a disincentive to blu if reputations
for blung hamper future attempts to communicate. The point here is simply that cheap talk is relativ ely noisy.

2Technically, this is a semi-separating equilibrium, where typesare bundled into two distinct groups.



The literature o ers two typesof medanismsthat may allow lib eral statesto reduceuncertainty
short of militarized conict. As | note above, domesticpolitical audiencesin democraciescan make
it more dicult for leadersto blu by generating cortingent punishmens. Alternately, linkages
betweeninterdependert statesmight constitute an informativ e hurdle prior to, or hopefully in lieu
of, militarized conict. Both approades unite in their expectation of a non-linear relationship
between types of conict and the relevant independert variables. Each approad diers in its
predictions about the functional form of the anticipated non-linear relationship.

Di erences betweenhow ex post contingent audiencecostsand ex ante sunk costsoperate imply
di erent setsof consequence$or the distribution of conict behavior acrossthe conict spectrum.
The empirical e ect of demacratic audiencecostson escalationhasbeenexplored elsewherg Schultz
1999). Schultz notes that domestic constraint and signaling argumerts \... are fundamentally
claims about democratic states, rather than democratic dyads" (1999, page243). This statemert is
remarkable becauseit suggeststhat explanations relying on domestic political institutions cannot
accourn for the demacratic peaceobsenation. Informational explanationsin particular o er reasons
why democraciesmay be unilaterally lesslikely to experienceconict, but not why the impact of
demacracy should be unique to demacratic dyads, since signaling through domestic audiencecosts
or opposition groups typically does not depend on the regime type of an opponert. This is no
trivial point of concern. Combined with recert empirical ndings that limit the scope of the
liberal peaceto dewveloped democracies,recognition that institutional and informational democracy
explanations are monadic rather than dyadic in impact implies that few (if any) of the democracy-
basedexplanations even nominally conform to the key (dyadic) characteristic of the obsenation. 13

Scultz (1999) o ers a three-stagecrisis bargaining gamein which one state (S1) rst decides
whether to challenge an opponert (Sy). The opponert then decideswhether to accedeto an ex-
ogenousdemand (di1). If S, refusesto settle, S; decideswhether to ght or badk down. Sdultz
reports the predicted escalation behaviors for institutional constraint and audience cost signaling

argumerts. Constraints-basedexplanations suggestthat the challenger, (S;), is lesslikely to chal-

3Bueno de Mesquita, Morrow, Siverson & Smith (1999) o er an explanation that seeksto address the dyadic
nature of the obsenation. Their argument is also problematic, but for reasonstoo lengthy to discusshere.

10



lengein the sizeof war costs!* Conversely the target, S,, is more likely to to resist aswar costs
increase. The probability of ghting is non-linear, increasingor decreasingdepending on other vari-
ables. Audience cost signaling implies that S; is more likely to challengein the sizeof its audience
costs,while S; is lesslikely to resist. The probability of war in the model is again non-monotonic.1®
The revelation of information can certainly a ect states' willingnessto escalate(how or whether
they compete). It seemsintuitiv e to add, howewer, that signaling must also a ect the terms of
bargainsthat shadav the cortest (what statesgetin lieu of ghting). In Scultz's model, the o er
madeby S; to Sy, (dy), is not treated as part of S;'s strategic calculus. It would be peculiarif, in a
world of anarchy, where states are free to behave asthey wish acrossa wide spectrum of behavior,
bargaining states were somehav precluded from making o ers that they themsehesfreely create 18
If indeed states produce their own terms in bargaining, then it follows that the terms should be
related to the material and informational conditions presert in crisis bargaining and represetted in

crisis bargaining games. | relax the assumptionthat bargains are exogenousn the next section.

4 Mo deling Lib eral Peace and Conict

Theories necessarilyembody tradeo s betweenthe rich detail of the empirical world and the re-
searder's intuition about causeand e ect. Formal theory di ers substartively largely only in its
deductive rigor and the easewith which one may isolate and challenge particular elemerts of an
argumert. Rather than assessing theory's assumptions,however, it is more appropriate to inquire
whether implications of the model follow logically from the assumptionsand then to ask whether
plausible changesin the assumptionslead to signi cant, veri able changesin the model's results.
I make a number of decisionsin constructing the model that are contestable. While | explain my
choiceswhen there seemsroom for debate, almost certainly there will remain alternativesthat ap-
peal to other researters. As such, my e orts are not de nitiv e, but are hopefully a useful step in
the ewlution of thinking on the subject. At the sametime, my e ort to relax assumptionscommon

in previous crisis bargaining models seemsto yield non-trivial, veri able dierences in results.

1 schultz usesthe sizeof the exogenousdemand, d1, asa proxy for shifts in the typespacebrought on by constraints.
15 Neither this model nor that of Schultz (1999) givesthe “signaling' state an opportunit y to selectits own signal.
185chultz (1999) follows the existing literature in treating demandsin crisis bargaining gamesas exogenous.

11



41 The Mo del

There are two interchangeablestrategic actors in the model, a challenger (i) and a defender(j).

Equations (1) and (2) are the utilit y functions for playersi and j, respectively:

h
U = (1 om)+c @ m B9 K
i
+m (1 f) 0 a(d) +f B4k 1)
Xi h (1 )X
Uy = (1 o ﬁ+q +c (1 m) % kj
|
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Actors compete over outcomeson a unidimensional issuespaceof length x;, where(0  x;  1).
| arbitrarily assigni an ideal point of zero(0) and j an ideal point of x;, which alsorepreserts the
status quo. The sizeof x; represeits the magnitude of divergert preferencesamongactors over the
policy space. Players' payo s are linear loss utilities in the distance of outcomesfrom their ideal
points, costs,and in opportunity costsassaiated with interdependenceand domestic audiences.|
review the meaning of ead variable and parameter as| proceedthrough the sequenceof play.

The sequenceof play is outlined in Figure 1. A non-strategic player, nature, acts as a random-
izing elemen, introducing asymmetric information into the model. Nature rst assignstypesto

playersi andj from a uniform distribution with arbitrary boundaries(t Ult .t 1), where

( =(j)), andwhere(0< t t o 1). Players' types(t; or tj) represen a weighting of
outcomeson the issuespacerelative to the costs of competition (and bene ts of the status quo).
Actors' typesappearin the utilit y function in the denominator of quotients relating to outcomeson
the issuespace. Smaller typespossesselatively high valuations for their preferred policy outcomes
while larger typescare relatively lessabout the terms of settlemerts.1’ Thus, typesare assaiated
with variable willingness to incur the costs of competition. Nature also assignsplayers a level of

economic dependenceto be forfeit in the event of a contest, b , (such that 0 b b, where

There are other ways to model uncertainty. The approach here is not critical for key results, but is conveniert.
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b k ,andwherek isthe costof a military cortest for ead actor).'® Finally, nature determines
the challenger's audiencecosts (a), should i decideto challenge(0 a a, wherea k).

Strategic play beginswith a simple binary choice by the challenger (i) of whether to maintain
(c= 0), or to seekto alter (c = 1), the status quo.’® State i receiveswhatever bene t obtains from
peace(ly) for retaining the status quo. The status quo is valued at ()t(Tj + Iy) by state j, sincein
addition to whatever dependencebene t is available, j also hasthe status quo at its ideal point.

If insteadi challenges,then i must next decidewhether to attack (m = 0) or negotiate (m = 1).
| assumethat the probability of i's victory in attacking (p1) is not lessthan its probability of
victory after attempting to bargain p1  p». | alsoassumethat the winner of a corntest obtains its
ideal outcome. Thus, i's payo for attacking is p}% ki and state j's payo equals% K; .

Game theory provides numerous ways to represen two-player bargaining. | adopt one of the
simplest approadesthat alsoendogenizeghe terms of settlemerts. | allow j to make a singletake-
it-or-leave-it o er (d). O ers are assumedto bein the Pareto space(0 d x;). Statei then has
the opportunity to acceptj's demand(f = 0), or reject it (f = 1), leading to a costly corntest. If i
acceptsd, i recei\es(w a(d)), while j obtains($+ i» Wwhere0O i b). The parameter
represerts whatever portion of the fruits of interdependencethat are retained by resolving con ict
short of violence. To simplify the model, | assumethat ; = 0.2° If instead i choosesto ght, the

P2Xj

payo s for playersi andj are equalto ( T

ki) and (% ki), respectively.

Se\eral elemerts of the model merit further explanation. First, other sequence®f play might
appear appropriate. In particular, instead of a terminal stage where i choosesbetween ghting
and acceptingj's o er, there might be two stages.In the rst, i could decidewhether to acceptd,
or reject the demand. State j could then have the nal choice of whether to ght or badk down.

Alternately, | could adopt the samestructure, but switch the sequencesothat i makesa demand,

18] assumethat economic relationships produce some (non-zero) net benet, and that at least some of the bene t
is degraded by conict (seefn.# 10 for a discussion). Interpret b as someportion of the total economicrelationship
betweeni andj (B , whereb B ) subject to loss. Of course,trade is a ow and economic disruptions can occur
over time. Yet, choice making aecting a dynamic benet still takes place at a nite point in time. This means

b= b,+ b,+ + (0 Dp ) sothat the (static) model need not be seenas distorting a dynamic process.

1% A more complex model would allow for symmetry in players' choice sets (Bueno de Mesquita & Lalman 1992).
Allowing j to challenge greatly complicates the model without appearing to add much in terms of insights.
2| subsequenly assumethat ; = b. This simplies the model without substartiv ely altering results.
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j chooseswhether to accept, and i nally decidesbetween ghting and badking down. This has
beenthe preferred structure of crisis bargaining gamesin international relations. Unfortunately,
solutions for gamesof this type with endogenousiemandsdo not exist in conventional gametheory.
Given two-sided asymmetric information, the player that rst makesan o er and then later has
to make somechoice has an incertive to usethe o er to manipulate its opponert's perceptions. A
wide array of o ers and subsequeh actions are then defensibleas equilibria. To avoid this problem,
| adopt a structure in which the player making a demand doesnot return to strategic play.

A secondconcern has to do with represening audience costs. The standard approac has
beento include a punishmernt term assaiated with a challenger badking down (Schultz 1999).
Unfortunately, there is no discrete outcomein this gameequivalernt to badcking down in corvertional
models. In the nal stage of the game, i choosesbetween ghting and acceptingj's oer (d).
Always imposing audience costson i for not ghting seemsextreme and implausible, since this
would include instanceswhere i obtained its ideal point through diplomacy. It would certainly
be no more appropriate to treat domestic audiencesas if they ignore the content of settlemerts
than it would be to assumethat states fail to be involved in the formulation of bargains. The
corvertional practice of applying audience costs in gameswith (discrete) terminal nodes where
states badk down, and not at other terminal nodes, implies that constituents distinguish between
leadersthat obtain the preferred outcomespeacefullyand thosethat challengethe status quo, only
to be forced to retreat. | model audience costs as if they respond to the size of the advantage
(disadvantage) obtained by the leaderin bargaining. Audience costsare scaledby the terms of the
bargain acceptedby i.%1 Interestingly, at the limits, the approad is equivalert to that of Schultz
(1999) and others. State i incurs the maximum punishment (a) for acceptingan o er of the status
quo ante (i badks down), and no punishmert if i obtains a settlemert at its ideal point (j concedes).
A lottery over extremesthus correspondsto a weighting of audiencecostsby j's demand.

The game involves two-sided asymmetric information (neither player is informed about its

opponert's willingnessto compete). Solving for optimal strategiesand equilibria requiresthe per-

Zlvarying a can beinterpreted either aschanging the intensity of audiencecostsor asaltering the threshold demand
acceptable to constituents. The appropriate functional form is subject to debate, but doesnot fundamentally a ect
comparativ e statics, which should hold for any function = ma+ n, 0 a, where m and n are in the reals.
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fect Bayesian equilibrium solution concept. A perfect Bayesian equilibrium involves best response
strategiesfor ead player at ead decisionnode, conditional on players' existing equilibrium beliefs
where players are asymmetrically informed. A formal description of players' optimal strategies,

equilibria, and equilibrium beliefs appearsin the appendix. Backward inducting from the nal

stage of the game,i prefersto ght if tj < % and prefersto acceptj's demand otherwise.

State ] choosesan optimal o er, (d ), prior to i's ght decision. Sincej doesnot know i's type,

it makes an educated guessbasedon i's previous actions, and then optimizes over the types of

playersi that could be recipierts of the o er. De ne tif 9" sudh that playeri of typet; isindi erent

between outcomesin the nal decisionnode (t/9"  t; s:t; Y(=H M= T=0 o ylestimaLIT=h

Statesi of typet; < t}c lght prefer to ght, while those of type t; t'; ight acceptj's oer. State
j usesthe conditional probability of ghting, Pr(f = 1jc= 1, m = 1), asits estimate of f in

its expected utilit y calculation of d . Dene t™!en% . st (=0 = EUY | Similarly,
dene tatack  t sit: Y= M=) = py(=tim=D - ag a Bayesian updater, | determines that
tfight tianack

Pr(f =1jc=1 m=1) = mgz Substituting Pr(f = 1jc= 1, m= 1) for f in

(c=1; m=1)

EUj(Czl; m=1)’ | solve for d by setting @JT = 0. j's optimal demand appears below:23
g hall p p hall
2 1+atf™ e k+axi(pz 1) ki+ta(x(Pe 1)+t +k) 2k 1+ a7
d = 2a 1+ atchalleng e (3)

State i must choose between attacking or bargaining prior to j making an o er. As equation
(3) indicates, j's o er is predicated on j's type. Sincei doesnot know j's type, it must estimate
the o er basedon calculating j's optimization problem for ead opponert type t;, discourted by
the probability of encourtering any particular type. All typesj appear in the subgamewith equal
probability. Sinced = argmaxUj(Czl;mzl) , the solution to i's problem is simply d°= Rt?::x d dt .2

State i usesd®to determine and compareU~"" ™= and EU(™ ™ Typest;  tatack seek
to negotiate, while t; < t3%@k attack without bargaining. Finally, in the rst strategic decisionnode

of the game,i choosesbetweenchallenging and the status quo. Player i usesthe sameinformation

22 ' H - [Pr(A) Pr(BjA)] i - H -
Bayes'rule, Pr (A ] B) = mraysrsaypri Ay pre; Ay WhereAisf = 1and B ism = 1.

ZBThere are two solutions to j's optimization problem, but the other d is a local minimum, and so cannot be d .
24| report subsequen equations in a Mathematica computer le (available from the author) rather than in the text.
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necessaryfor subsequen decisions, plus the payo for the status quo to compare Ui(c=0) with
EU{™ . If statei is resoled (t; < t&"®"%%) i challenges. Otherwise, i retains the status quo.

4.2 Comparativ e Statics

The impact of key variablesa, by, and b canbestbedescribedgraphically in three phases:challenge,
t_(:halleng e timin

signal, and ght. The probability that i challenges,Pr (c= 1) = W Figure 2 illustrates
the e ect of interdependenceand audiencecostson i's decisionto challenge the status quo. The
horizontal axis measuresthe size of audiencecosts or interdependence. Recall that a, bj, and b
neednot re ect the total value of a courtry's audiencecostsor dependence,only the portion that
is threatened by warfare. The vertical axis represeis the probability that i challengesthe status
guo. Assumedparameter values are listed at the bottom of the gure. Both audiencecosts and

i's dependencediscouragechallenges. Conversely dependenceby j encouragesi to seekto alter

the status quo. Further, has a positive linear e ect (&Y > 0,@P(C=1) 0), while a and
q by p ( @ Ta@7 )

b are negative but increasing(@’gl) < 0,@%?2:1) >0; @:((5;1) < O,@P@(;;l) > 0).2°> As states
becomemore interdependen, the inhibiting e ect of by tends to recederelative to the e ect of
j's dependence. The net impact of interdependencedepends on the relative size of coe cien ts,
but challengescan increasewhen both by and by are large, or when b b. Overall, howeer,
distinguishing the two argumerts empirically by looking at challenging should prove di cult.

The e ect of audiencecostsand interdependenceat the signaling stageare much more distinct.
The probability of a signalis equivalert in the model to the probability that i will seekto negotiate,
Pr(c=1m = 1) = %?ﬁ Figures 3 and 4 depict the e ect of audience costs and
interdependence,respectively, on the probability that i pursuesan oer from j. The two gures
contain an additional axis for the sizeof x;. Figure 3 shows that increasingaudiencecostsdecrease
the probability that i signals,(w < 0), though the e ect is not substartiale.

If one thinks of blung as badking down in a crisis (Schultz 1999, page 241), then audience

costs produce two (opposite) e ects. First, a is informative. Imagine that j's oer is xed and

exogenous.Audience costs make a given o er lessattractiv e. Unresolved states are more likely to

B partial derivativesare calculated in eac caseusing the parameter values listed in the appropriate gures.
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remain at the status quo. This reduction in typesi that seekto bargain reducesj's uncertainty
about its opponert. Second,a is coercive. Think againof j's o er asendogenous.Note that factors
that make it harder for i to acceptd encouragej to make a larger concession.Sincei can infer
j's problem, i has an incertive to usea to coercej in negotiation. In fact, i can benet from a
large a even if both sidesare fully informed. Overall, a decreasesd? (c= 1;m = 1), with someof
a's impact directed at leveraging better bargains, rather than reducing the probability of a ght.

The e ect of interdependenceis (even) more complex. Where revelation and coercion are com-
bined in a, the two functions are divided betweenthe componerts of minimal interdependence.To
the degreethat a challenge harms i's dependence,i's willingness to signal informs j of its oppo-
nent's resolve. To the degreethat a contest damagesj's benet, i possesseadditional bargaining
leverage. The size of b determinesi's ability to coercewhile by determinesi's ex ante costs, and
thus its ability to signal?® There is also an important distinction to be made betweenthe e ect
of interdependenceon dierent levels of animosity between states. If states possesssubstartial
di erences of interest on an issue, then economiclinkagesact much like audience costs, limiting
the range of statesthat prefer signaling to an attack or the status quo. When di erences of state
interests are small, howewer, the e ect of interdependenceis the opposite. If the cost of ghting
is high relative to the value of issue(s)at stake, then many typesof i would rather not challenge.
Increasingb createsan inexpensive method by which i can seekto alter the status quo. Similarly,
the presenceof a cheaper alternative to warfare reducesinitial attacks. Thus, when state interests
are not too divergert, signaling can actually increasein the level of interdependence.

Figure 4 depicts a complex functional relationship betweeninterdependenceand interests and
the probability of signaling. Figure 3 and Figure 4 imply the samebasicprediction for signaling vari-
ablesand conict when state interests are substartially di erent. For small valuesof x;j, however,
expectations diverge. Increasing audiencecosts continue to reduce bargaining, but interdependert
states are more likely to chooseto negotiate. If in addition the distribution of policy di erences is
skewed (states have more minor di erences of interest than they have major di erences), then it is

possiblethat interdependert dyads experiencemore non-militarized con ict assaiated with costly

%6 Audience costs are monadic. The e ect of i's audience costs on coniict is independert of variables for state j.
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signaling?’ States with relatively few major di erences of interest (i.e, the western democracies
after World War I1) are disproportionately likely to experiencenon-militarized con ict.

Finally, | examinethe e ect of a, by, and by on contests. The probability that i ghts or attacks
Pr (Contest) isequalto Pr(c= 1,m = 0) plusPr(c= 1;m = 1;f = 1). Figure 5 shaws the e ect
of audiencecosts and interdependenceon the probability of a contest in the game. Here, as with
challenging, the e ect of both variables is similar (interdependenceand audience costs decrease
the probability of a cortest). The substartive e ect of interdependenceappearslarger becausethe
e ect of audiencecostsare divided betweenin uencing settlemerts and the probability of gh ting.
State i increasesthe probability that it will ght in the negotiate subgamein order to compelj to
make a larger concession.Conversely by is sunk oncei choosesto attack or to signal. Forfeiture of
b doesnot changei's incentiv es, only inform j about the nature of theseincertives.

There is now su cien t information to make distinct predictions about the e ect of audience
costsand interdependenceon con ict behavior in the context of endogenousdemands. The prob-
ability of a challenge declinesin both a and b;. Given that the empirical world is symmetric and
the model is not, and given that the overall e ect of interdependenceis generally negative (except
when by is large and when by < Iy), one cannot di erentiate the explanations basedon challenging
behavior. It is alsodicult to operationalize the notion of a challenge, since challengeswill often
be implicit, informal, secret, or otherwise unobsenable. Signaling behavior is more distinctiv e.
Audience costs discouragestates from acting aggressiely unlessthey are willing to ght. Inter-
dependenceencouragechallengesin some conditions, increasing conict behavior for states that
possesdli erences of relatively minor magnitude. Finally, the two theories di er only by degrees
in their predictions about militarized conict. The impact of audiencecosts on disputes may be

muted by the dual role of the variable, but the claim is not categorical. Hypothesesappear below:

Hyp othesis 1 Dyadic demaracy (representing domestic audience costs) is negatively assaiated

with the likelihood of non-militarized conict and negatively assaiated with militarized con ict

Hyp othesis 2 Interdemgendene (representing costly ex ante signaling) is positively assaeiated with

the likelihood of non-militarized con ict and negatively assaiated with militarized con ict.

2"The claim is not that there is an absenceof con ict, only that there is a relative abundance of minor con ict.
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5 Analysis of Hyp otheses Using COPD AB Events Data

| test the hypothesesusing multiv ariate multinomial logit analysis on COPDAB conict ewernts

data (1948{1978). | rst review the data and then commen on the use of multinomial logit.

5.1 Data

| estimate the e ect of demacracy and economicinterdependenceon interstate conict behavior
using the Conict and PeaceDatabank (COPDAB) (Azar 1993)?2 COPDAB possessese\eral
advantagesfor this study. COPDAB codesdyadic events into 15 cooperative, neutral or con ictual
categoriesranging from [1] \V oluntary uni cation into one nation" to [15] \Extensive war acts
causingdeaths, dislocation or high strategic costs." COPDAB provides broader coverageof con ict
behavior than the Militarized Interstate Dispute dataset (MIDs), an essetial feature for this study.
COPDAB data are available for most states listed by the Correlates of War (COW) Interstate
SystemMembership list for the period 1948{1978. It would be appealingto assess longertemporal
domain, but the amourt of information lost is not tremendous. There are 550,393COW dyad years

in the period 1816{1994. For example, COPDAB coversover 70%of casesn the period 1950{19852°

5.1.1 Dependent Variable

| code neutral or cooperative events (\1" to \8" onthe COPDAB scale)as\0." The sexen COPDAB
conict categories,beginning with \mild verbal expressionsdisplaying discord," (COPDAB \9")
are re-scaledby subtracting the neutral category(\8"). Thus, everts in the category\strong verbal
expressions{ hostility" are coded \2" instead of \10." As a nal step, | combine \limited war
acts" and \extensive war acts causingdeaths, dislocation or high strategic costs" (COPDAB \15")
into a single category (\w ar acts”). There are a limited number of such events and this simpli es
preseration. The result is a seven-point scale,where values 1 through 6 are conict. Values1 to

4 represen non-militarized con ict while high values (5 and 6) are militarized con ict. *°

B All aspects of the analysis can be exactly replicated using an automated batch le available from the author.

2This sample has been used in seweral studies of the democratic peace. | refrain from extending the temporal
domain by splicing COPDAB with WEIS, due to the dicult y of such a task (Reuveny & Kang 1996).

0 COPDAB's coding of militarized events is somewhatdi eren t from coding in the MIDs. Roughly, threats in MIDs
are coded as \p olitical-military  hostile acts" or \diplomatic-economic hostile acts” in COPDAB; displays or usesof
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Somemethod of aggregationmust be usedwhen COPDAB reports more than onecon ict event
in a given dyad year. Standard summary techniques involve calculating an index represeting the
average level of conict or a weighted sum of conict events. Polachek (1997) usesan index of
cooperation and con ict basedon COPDAB data to show that interdependert states cooperate
more and ght lessthan non-interdependen dyads. However, an aggregateindex tends to conceal
di erences in the distribution of conict that the non-linear hypotheseshighlight. In preparing this
study, | examinedthe least conictual event per dyad year, the median level of conict, and the
maximum level con ict evert in a dyad year asdependen variables. Each coding yielded equivalert
results3! | report results using the most con ictual evert in a dyad year as this seemsconsisten

with the hypothesesand with the notion that lib eral dyads are lessdisputatious. 3

5.1.2 Indep endent Variables

Democracy. | measureregimetype in two ways, as either the squareroot of the product of
monadic regime scores(IO Regn Reg), or asthe lower \threshold" scorewithin the dyad
(Regow). Eadh state's regime score equalsthe di erence between values for the Polity 11
indices\Democ" and \Auto c¢" (Jaggers& Gurr 1995). Each state's regime scorerangesfrom
\-10" (least demoacratic) to \10" (most demccratic). | add 10 to the scoreand divide by 2,

sothat scoresrangefrom 0 to 10, (Reg = 2emee Autecitl0) a5 doesthe dyadic composite.

Economic Interdependence | construct variables for interdependencein a manner equivalert

to that of dyadic regime type. Data on monadic imports and exports comes alternately
from Oneal & Russett (1997) or Gleditsch (2002). Monadic measuresfor trade dependence

equal the sum of imports plus exports divided by GrossDomestic Product (GDP), (Trade =

| mpor tsj + E xpor tsj )
GD P .

Dyadic measuresare again the square root of the product of the two

dyadic measures(IO Traden Tradeg), or the lower monadic measure(Tradggy).

force in MIDs are coded as \p olitical-military acts," \small scalemilitary acts," or \limited war acts" in COPDAB;
MID wars are coded as \extensiv e war acts" in COPDAB. The correlation between COPDAB \small scalewar acts"
and higher and MIDs is 0.4021,with 458 obserations where both COPDAB and the MIDs report an event, 573 cases
of \small scalewar acts" or larger in COPDAB not in the MIDs and 774 MIDs not coded as\w ar acts" in COPDAB.

3 Lib eral dyads always experience more non-militarized con ict, but in many of the unreported regressions,democ-
racies are more con ictual at militarized levels aswell. | have yet to explore the origins of these results.

32|n other researd, one of the author examinesthe non-linear relationship between liberal variables and con ict
in events datasets using dyad events with consistert results to those reported here.
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Interest A nit y: Part of the argumert involves state interests. A nit y seeksto measure

the similarity of states' preferencesor world views. In assessingvhy liberal dyads seldom
ght, it is important to cortrol for variation in states' motivesfor using or threatening force
(Farber & Gowa 1995, Farber & Gowa 1997). It is also important to cortrol for interests
in analyzing the hypotheses. | operationalize interstate a nit y using seweral measures,but
only the United Nations-basedindex is reported here. One way to measurestates' policy
anit y is to comparethe similarity of state's roll-call votes in the U.N. General Assenbly.
This measureis discussedelsewherg(Gartzke 1998, Gartzke 2000) 32 Oneal and Russett voice
concernthat the U.N. anit y measuremay actually measurejoint democracy when usedto
study the democratic peace(Oneal & Russett 199%, Russett& Oneal2001). | alsoexamineda
measureconstructed from comparisonsof alliance portfolios (Bueno de Mesquita 1981,Bueno

de Mesquita & Lalman 1992). Relevant results were not a ected by the choice of indicator. 34

Capabilities: Whether statesengagen militarized con ict isin part afunction of whether they
are able to do so. More broadly conceiwed, relative power is often arguedto in uence states'
decisionsto pursue conict. | use Correlates of War project National Material Capabilities
data to construct the Composite Index of National Capabilities (CINC). | then calculate

capability ratios for ead dyad using the higher CINC divided by the sum of dyadic scores3®

Developmert: | include a measureof the averageannual national income (GDP) per capita.
GDP and population data are from Gleditsch (2002). | also include an interaction term
betweendevelopmert and demacracy in someregressions.Recen researt suggeststhat the

demccratic peaceis largely limited to developed lib eral dyads (Hegre 2000, Mousseau2000).

Distance: | measurespaceboth in terms of cortiguity and as the metric distance between
states. Distance data comefrom Oneal & Russett(1997) and from Gleditsch (2002). | assume
that it is the magnitude of the distance betweencapital cities that a ects conict propensity,

so| scalemetric distance by the natural log function.

33The United Nations Roll Call data, constructed using\S," cover the period 1946-1996(Signorino & Ritter 2001).

34 Debates about risk ignore an essettial insight. Theories of non-linear utilit y are meaningful only in the context
of a metric able to represent dierent claims, something generally lacking in international politics (O'Neill 2001).

% 0Oneal & Russett (1997) usea ratio of higher CINC scoreto lower. My indicator rangesbetween0 and 1.
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Alliances:. Alliances could impedeor provoke con ict. Following convention, | code an alliance
dummy for the presenceor absenceof an alliance in a dyad year (Correlates of War Alliance

data). | also assessedhird-part y alliance ties, but found no signi cant impact.

Temporal Dependence Events of one period may precipitate con ict behavior in subsequen

periods. Bek, Katz and Tucker (1998) provide a method for addressingthe non-independence
of obsenations within time-seriesin binary time-series|cross-sectional (BTSCS) analysis. |

intro duce three natural cubic splinesto cortrol for dependencebetweendyad years3®

5.2 Research Metho d

| test the hypothesesby assessingpint democracy, interdependenceand other variableson COPDAB
con ict using multinomial logit analysisof annualized dyadic data in the period 1948{1978. Multi-

nomial logit is an appropriate technique given parametersof the study. The hypothesessupposethe
existenceof non-linear relationships betweenvariables. Signaling suggeststhat it is easieror more
dicult for somedyadsto engagein conict behavior that is nominally between other categories.
The interdependencehypothesisin particular expects sign value changesin coe cien ts estimated
for di erent categoriesof the dependert variable. Second,while coding for COPDAB is intended
to represen ordinal changesin conict intensity, ordinality may not have beenachieved.

Although multinomial logit is theoretically appropriate, there are somemethodological concerns
about the technique that desene attention. Recen researt suggeststhree reasonsto be cautious
in using multinomial logit (Alvarez & Nagler 1998). First, estimatesprovided by multinomial logit
are more e cien t, but are otherwiseidentical to estimatesfrom ordinary logit. Second,multinomial
logit makesan heroic assumptionof independenceof irrelevant alternatives(l1A). Third, alternative
maximum likelihood estimators exist (such as conditional logit) that can be more appropriate for

estimating relationships involving certain kinds of strategic social behavior.

%1t is not immediately clear how one should construct the spline in multinomial logit. Beck, Katz and Tucker (1998)
develop their technique for a dichotomous dependert variable. Since multinomial logit is equivalent to a seriesof logit
regressions,| construct the spline from a dichotomous dependert variable (coded \1" for COPDAB conicts). | thus
estimate one set of coe cien ts for the spline variables for all conict intensities (coe cien ts on the spline variable
are not substantiv ely interpretable). Alternativ e assumptions appear to be cumbersomeand even more problematic.
| could create separate splines for each category of the dependert variable, but this appearsto repeat the error that
the temporal dependencetechnique is intended to address. Why would a COPDAB \Limited War Act" at time (t),
for example, a ect COPDAB \Limited War Act(s)" at time (t + n) but be independernt of other conict events?
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The rst problemis not really a problem. Estimates provided by binomial and multinomial logit
are equivalent, but this is only a critique of the latter if the former is inappropriate. The second
problem, that multinomial logit regressionassumesthe independenceof irrelevant alternatives
(I'1A), is potertially sewere. Multinomial logit estimation assumeghat intro ducing new actors does
not change the likelihood ratio among existing actors (Alvarez & Nagler 1998). IIA may be less
of a concernin international relations, where actors are relatively unchanging, than in domestic
(democratic) political processes.New states form and disappear, but clearly not as frequertly as
candidatesenter or leave electoral contests. Further, voters reactionsin responseto the proximate
policy positions of a variable number of candidateswill be quite di erent from the reactionsof states
to other statesin a bargaining framework. | varied the coding scheme for the dependern variable
and examineda variety of model speci cations without producing notable anomalousresults. While
1A in areal concern,it doesnot appearto be substartively in uencing the ndings.

The third concernis that alternative maximum likelihood estimators exist that are more ap-
propriate. Alvarez and Nagler (1998) note that the structures that constrain domestic politics also
encouragestrategic voting. Sud behavior is poorly modeled using the logit estimator. Voters act
strategically by voting for second-boice candidatesbecausehey believe their most preferred candi-
date is unlikely to win. World politics di ers from domesticpolitics in that it lacks the intervening
institutions and the selection mecanism (voting) of concern. International behavior is certainly
strategic, but alternatives are endogenouslygeneratedby the players (at least, that is the claim).
The e ect of structure is far lesssaliert at the international level. It is precisely becausevoters
face exogenousalternativesand an imposedsequenceof play that violations of [IA can occur.

In sum, alternatives to multinomial logit are less appropriate for this project, supplanting
restrictive assumptionswith assumptionsthat make it di cult to assesghe non-linear claims of
the theoretical model. Alternativ e estimators are alsocomputationally cumbersome.| next presen

the results of the analysis, discussimplications of the results, and o er a few conclusions.
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5.3 Results

Table 1 reports the results of a multiv ariate logit regressionof the seven-categorydependert variable
on the causaland cortrol variables described above. Six setsof coe cien ts are estimated, one for
eadt pairing of the basecategory (0) and the other six categoriesof the dependert variable. The
coe cien ts from multinomial logit are not readily amenableto substartiv e interpretation. Indeed,
sign values on coe cien ts may even be misleading. Signi cance levels for particular coe cien ts
may also be deceptive. Convertion is to treat any coe cien t that is signi cant for any value of the
dependert variable as signi cant for all values. The column at the far right of Table 1 shows that
all variables are signi cant at least at the 1% level. | provide Table 1 largely for reference.

A usefulway to interpret the results of maximum likelihood estimation is to corvert key coe -
cierts into predicted probabilities. For multinomial regressionspne can calculate the probability of
observingead outcome category basedon standard valuesof the independen variables. This can
be doneby multiplying ead estimated coe cien t by meanvaluesof the independert variables. Pre-
dicted probabilities are then obtained for ead outcome of the dependert variable (Demaris 1992).

| usethe \metho d of recycledpredictions" to avoid nonexistert conmbinations of variablesby \re-
cycling" actual valuesfrom the data matrix (StataCorp 1995). Valuesfor oneindependert variable
are replacedwith a standard value (such as the mean). The software then predicts probabilities
for eat usable casein the data and constructs a new variable to store calculated probabilities.
Predictions (and a new variable) must be calculated for ead category of the dependert variable.
The variable replacedinitially with a standard value is then replaced again with a new standard
value and the processis repeated. Once probabilities have been calculated for seweral values of
the independert variable, that variable is replacedby its original valuessothat a new variable can
be assessedn the samemanner. Mean values of the new variables generated by the method of
recycled predictions are then tabulated and reported in the gures that are discussedbelow.

To facilitate comparison,| corvert predicted probabilities into probabilities relative to the mean
of ead key independent variable. Thus, mean values of interdependenceand demaocracy appear
as\1" in ewery category of the dependen variable in the gures. The resulting values suggest

the substartive impact of changesin the values of an independent variable on conict behavior.
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Figure 6 reports results from Table 1 using relative risks of mean and maximum values of demac-
racy and trade interdependenceon the six-categoriesof conict behavior. Both democracy low
and interdependencelow lead to peace,but the e ect of democracy is much smaller than that
of interdependence. Further, only the interdependence{con ict relationship is consistert with the
hypothesesfor non-militarized conict. Democraciesactually appear much more likely to engage
in non-militarized behavior. Indeed, the relationship suggestscostly ex ante signaling behavior and
not cortingent cost ex post signaling. Regime type appearsto inuence conict through med-
anisms that mirror the processdescribed for interdependence. It might be that a willingness to
incur domestic political costs ex ante (leaders taking action in spite of popular demonstrations
and position taking by opposition elites) allows obseners and opponerts to form a more credible
picture of the resole of a demcocratic leader (Schultz 1998). Sinceleaderswho prefer not to expend
political capital on a given foreign policy issuewill be discouragedby sud costs,initial escalations
will lessoften require additional conict. For reasonsthat parallel the interdependenceargument,
costly ex ante political signalscould encouragemore frequert recourseto non-militarized con ict.
Figure 7 o ers a more detailed represetiation of the relationship between conict intensity,
regime type, and the relative risk of conict everts.®” As can be seenfrom the gure, the more
demacratic a dyad, the more likely the dyad is to experiencenon-militarized conict. Conversely
demccratic dyads are moderately lesslikely to engagein wars and other violent military everts.
The e ect of interdependenceon militarized con ict is much larger, but only for the most heavily
interdependert dyads. Figure 8 provides a description of the e ect of economicinterdependenceon
conict that parallels Figure 7. The results also seemto substartiate the interdependencesignaling
hypothesis (Hyp othesis2). Together, the three gures appearto support the presenceof costly ex
ante signaling and cast doubt on the impact of ex post contingent (audiencecost) signals. Indeed,
the results for democracy imply that regime type signaling is much more closely assaiated with

the processdescribed for interdependencethan has generally beensuggestedpreviously.

%7 Data points are interp olated betweenstandardized values(noted on X and Y axes)to smooth the plotted function.
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6 Conclusion

Results of the tests add to a cumulative understanding of the causesof the liberal peace. The
ndings substartially support the interdependencesignaling hypothesis. The nature of the process
linking democracy to peaceremainsin somedoubt, howewer. The analysisfailed to nd support for
the claim of demacratic audiencecosts. Findings from the multiv ariate analysis show that democ-
racies and interdependert dyads engagein fewer militarized conicts and more non-militarized
conicts than other typesof dyads. The former will be no revelation to an audiencefamiliar with
the demcacratic peace.The latter, however, appearsto be a novel, counterintuitiv e and non-trivial
result. Further, the obsened relationships between lib eral dyads and con ict behavior are novel
and at least partially challenge existing conceptionsof the processgenerating lib eral peace.

The e ect of regimetype articipated by the formal model doesnot appearto bear out in fact.
Rather than challenging the model, howewer, it appearsthat the results support one of the two
hypotheses,while encouraginga re-ewvaluation of the nature and processof demaocratic signaling.
The non-linear relationship betweenregimetype and con ict behavior reported here suggeststhat
demccratic signaling di ers from that contemplated by most existing audience cost argumerts.
It may not be the prospect of contingent electoral defeat that is critical in generating resohe,
and therefore credibility, among liberal leaders. Rather, the e ect of having overcome domestic
barriers to conict is arguably an important revelation medanism, informing competitors that a
given governmert is willing to contemplate additional measures(including, possibly, violence) to
achieve its ends. Domestic opposition to the pursuit of conict, rather than simply the freedom
to secondguessleaders' decisions,may be critical to the reduction in uncertainty anticipated by
informational theories of war and peace. Lib eral leadersthat pursue aggressie foreign policiesin
the face of domestic demonstrations and public disapproval imposeon themselhescostsin terms of
their prospects for re-electionthat reveal resolve. Democracy can bring peace,but not dyadically,
and not in the manner articulated by existing audiencecost signaling explanations.

Interdependence,on the other hand, doesappear to function as anticipated. Statesthat share
valuable economiclinkagesare not so much discouragedfrom competition asinformed by con ict

in initial stages. The revelation of information assaiated with costly ex ante signals promotes
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bargains short of military violence while interdependence,as opposedto dependence,o ers chal-
lengersan incertive to pursue peaceful persuasion. The e ect of interdependenceon conict is
skewed; only the most interdependert dyads are signi cantly lesslikely to experience militarized
conict. Rewealingly, it is the most interdependert dyadsthat also sharea substartial increasein
non-militarized conict. While harmony is appealing, it is the ability to be hostile in small ways
that appearsto both enhancethe ability to compete in interdependernt dyads and discouragethe

recourseto the most harmful methods for resolving interstate disputes.
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A The Signaling Game

This appendix provides details of players' optimal strategies, beliefs, and equilibria for the game.
The Perfect Bayesian Equilibrium necessaryfor solutions in gamesinvolving sequetial rationality
conmbinesa strategy pro le with adescription of players' beliefsat every information set. Exposition
is limited as explicit solutions to equations neededfor the solution are extremely cumbersome. |

refer readersinterested in thesedetails to the Mathematica le available from the author.

A.1 Sequence of Play

The sequenceof play follows Figure 1 and usesthe utilit y functions in Equations (1) and (2) in the

text. All other conditions are as speci ed in the text. Backwards inducting from the nal stage of

play, i ghts (f = 1)ift; < t/'9" = %ﬁ&,)” and acceptsd (f = 0) otherwise. t' %" is de ned in
the text asthe playeri, t; s:t: U{® M= 120 = (=1 M= 1= The de nition and solution does
not precludethe possibility that no sud player exists (t"" > t‘; ght oy thax < t‘; ig’ht). Howe\er, for

at least someconditions t"® tif 'ght > tmin allows comparative statics assessmeis.

In the next to last stage,j usesthe de nitions t™'e%  t; s:t: Y& = EyY(=Y ang tatack

i
t; sit: UL M0 = St ™= o calculated . j knows toMa!!eNge tatiack ang tf 197 pyt doesnot

. . . tfight iattack
know tj. Thus, j substitutes Pr(f = 1jc= 1 m=1) = g ammoc

tattack
I

for f in its optimization

=1: m=1
@& Uj(c mey challenge

problem (maxE Uj(czl; M=y, Setting —1g—— = 0,1 sohe for d asa function of t;

The solution that optimizes|'s problem appearsin implicit form as Equation (3) in the text.
Prior to j's oer, i decideswhether to attack. State i doesnot know d , but can calculate

its estimates based on the optimization problem for types|j over the interval tjmin to t" as
Rgmax

d®= .. ddt. Givend’ i canewaluate m = (0;1) asthe argmaxE U . Typest;  tattack
]

negotiate, while t; < t3%8°k attack. Finally, i's initial decisionis whether to challengethe status quo.

challenge
i

Again, i, tj challenges(c= 1) if tj < t

and retains the status quo (c = 0) if t;  t&ha/'enge,

There are multiple equilibria, which are listed, along with optimal strategiesand beliefs,below.
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A.2 Players' Optimal Strategies (tMn < tmax)

[ c = 1 |[Challenge] it ot < tichalleng e
= 0 [Status Quo] if tohaleng e g gmax
i i hall
m = 1 [N egotlate] if tiatltack ti < tic alleng e
= 0 [Attack] it tmin o < gatack
- ; . fian
f = 1 [Fight] it d > d) t?ttack t <t t
= i figh hall )
= 0 [Accepfi it d ) tfnt g < gehaleng e,
j . d Seeequation (3) if c= _']_' m = 1' ands= 0O:

A.3 Players' Equilibrium Beliefs

i's belief about j prior to j'soer, d : i U tjmi” it
j's belief about i prior to rst stage: tp U thin . gmax ,
h [
j's belief about i if i doesnot challenge: tj U tehalens &, e
j's belief about i in the attack subgame: ti U htim"‘ ; gattack
j's belief about i in the negotiate subgame: ~ t; U tattack ;¢challeng e
i's belief about j if j oers d% tj =t st d® argmax Ui (t;)
A.4  Equilibria

[StatusQuo] if tichalleng e < timax
[Accept] if tif ig ht t < tichalleng e
[Fight] if td%@k ¢ < /9™
[Attack] if tMn g < dtack
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Figure 6: Relative Risk of COPDAB Conict Behavior For Most Democratic and Most Interde-
pendent Dyads (Probabilities from Multiv ariate Logit Regression,Table 1)
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(logged, mean = 1)

Relative Risk of Conflict

Democracy COPDAB Conflict

Figure 7: Relative Risk of COPDAB Conict Behavior For Seweral Valuesof Dyadic Democracy
(Probabilities from Multiv ariate Logit Regression,Table 1)
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Figure 8: Relative Risk of COPDAB Conict Behavior For Seeral Value of Interdependence
(Probabilities from Multiv ariate Logit Regression,Table 1)
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Table 1: Multinomial Logit Analysis of COPDAB Conict Event Dyad Years(1948{1978, Scale(0{8)

Dep. Variable: (9) Discord-Mild (10) Hostilit y-Strong  (11) Diplo.-Econ. (12) Polit.-Military (13) Small Scale (14 & 15)
COPD AB Coniict Verbal Expressions Verbal Expressions Hostile Actions Hostile Actions Military Acts War Acts

Democracy Low 0.325 0.258 0.270 0.356 0.223 0.099 ok
( 0.049) ( 0.039) (0.052) ( 0.066) (0.147) (0.164)

Dependence Low 7.655 8.351 12.208 5.279 { 12.652 { 22.382  ***
(4.779) (4.523) ( 4.220) (7.636) ( 14.539) (18.907)

Preference Anit y { 0.577 { 1.228 { 1.550 { 1.759 { 1.720 {1623 wkk
( 0.079) ( 0.054) (0.073) (0.094) (0.184) ( 0.209)

Capabilit y Ratio 0.217 0.011 0.363 0.285 0.168 0.330 el
( 0.066) ( 0.048) ( 0.067) ( 0.088) (0.176) (0.213)

Development 0.252 0.030 0.274 0.176 0.116 { 0.154 rkk
(0.036) (10.027) (0.035) (10.046) (0.086) (0.100)

Develop.  Dem. { 0.043 { 0.037 { 0.037 { 0.051 { 0.034 {0014  *=
( 0.006) (1 0.005) ( 0.007) (0.008) (0.019) (0.022)

Contiguit y 0.784 0.724 1.242 1.265 2.791 2.298 rhk
(0.080) (0.066) (0.081) (0.105) (0.161) (0.179)

Distance { 0.358 { 0.488 { 0.422 { 0.397 { 0.502 {0874
(0.028) (0.022) (0.028) (0.038) (0.062) ( 0.060)

Alliances 1.528 1.097 1.176 1.409 0.986 0.163 el
( 0.054) (0.044) (0.059) ( 0.077) (0.145) (0.174)

Major Power 1.956 2.439 2.227 2.282 2.293 2.029 el
( 0.055) ( 0.039) (0.052) ( 0.068) (0.140) (0.176)

Temporal Dependence

Spline (1) { 0.002 { 0.001 0.001 0.003 0.010 0.025 ok
(0.001) (10.000) (0.001) (0.001) (0.001) ( 0.002)

Spline (2) 0.001 0.000 { 0.001 { 0.003 { 0.010 {0025  w
( 0.001) ( 0.000) (0.001) ( 0.001) ( 0.001) ( 0.003)

Spline (3) 0.000 0.000 0.001 0.001 0.004 0.010 el
( 0.000) ( 0.000) ( 0.000) ( 0.000) ( 0.001) ( 0.001)

Constant { 3.706 0.137 { 2.945 {2721 { 2.369 3.066 el
(0.371) ( 0.283) (0.371) (0.486) (0.830) (0.890)
N = 137,809 Chi2 = 18729.80 P > Chi2 = 0.000 Log Lik elihood = { 44110.868 Pseudo R? = 0.1751

Values in parentheses are standard errors. All signi cance tests are two-tailed.

p< 0:01



