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Abstract 

Alliances play a central role in international relations theory. However, aside from ap
plications of tradit ional cooperative game theory that ignore the issue of enforcement in 
anarchic systems, or interpretations of the repeated Prisoners' D i l emma in the attempt 
to understand the source of cooperation in such systems, we have li t t le theory on which 
to base predictions about alliance formation. This essay, then, builds on an n-country, 
non-cooperative, game-theoretic model of conflict in anarchic systems in order to furnish 
a theoretical basis for such predictions. Defining an alliance as a collection of countries 
that jointly abide by "collective security strategies" with respect to each other but not 
with respect to members outside of the alliance, we establish the necessary and sufficient 
conditions for an alliance system to be stable. In addition, we show that not a l l winning 
or min imal winning coalitions can form alliances, that alliances among smaller states can 
be stable, that bipolar alliance structures do not exhaust the set of stable structures, and 
that only specific countries can play the role of balancer. 

• This research was supported by the N S F Grant SES-8822308 to Duke Universi ty and 
the N S F Grant SES-8922262 to the California Institute of Technology. 



Alliances in Anarchic International Systems 

There is little disagreement over the proposition that the concept of alliance is 

central to international relations theory. In the realist view, "the historically most 

important manifestation of the balance of power ... is to be found ... in the relations 

between one nation or alliance and another alliance" (Morgenthau 1959:169) because 

"alliances and regional coalitions among the weak to defend themselves from the 

strong have been the typical method for preserving ... balance" (Wright 1965:773). 

A n d although neoliberals offers an alternative formula for stability, alliances in the 

form of regimes play an important role there as well to the extent that they facilitate 

the realization of mutually beneficial economic gains. 

Insofar as our understanding of alliances is concerned, we are aided by the fact 

that definitions come within striking distance of acceptability by even rigorous 

theoretical standards. Consider Walt's (1987:12) definition: "an alliance is a formal or 

informal arrangement for security cooperation between two or more sovereign states;" 

or Snyder's (1990:104): "alliances ... are formal associations of states for the use (or 

non-use) of mil i tary force, intended for either the security or the aggrandizement of 

their members, against specific other states..." Although we might expand the domain 

of agreements to include economic cooperation, an alliance here matches the game-

theorist's idea of a coalit ion in which people coordinate strategies to realize some 

outcome that cannot be realized through uncoordinated action. 

However, definitions do not tell us how alliances are formed and maintained in 

anarchic systems nor do they provide predictions about their formation. To that end, 

we turn to a game-theoretic model that specifies the circumstances under which such 

systems are and are not stable. Of course, ours is not the first attempt to apply game 

theory to such matters. Beginning with Riker ' s (1962) "size principle," continuing 

through the analysis of public goods (Olson and Zeckhauser 1966, Oppenheimer 1979), 

and extending to the application of cooperative solution theory ( N i o u , et al 1989), 

many hypotheses have been offered about alliance formation. But these analyses do 

not directly confront the fact that alliances arise in environments in wh ich there are 

no exogenous mechanisms for enforcing agreements. Applications of cooperative 

game theory and derivative hypotheses such as the size principle assume away the 

issue of enforceability and analyses that appeal to some feature of publ ic goods focus 

on a different issue -- burden sharing -- than the one we wish to address here. A n d 

even that research that expl ic i t ly explores the sources of cooperation in anarchic 
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environments relies on a particular game, the repeated Prisoners' di lemma, which 

cannot generally characterize international affairs whenever those affairs become 

purely confl ic tual (c.f., Taylor 1976, 1987; Bendor and Mookherjee 1987). 

The question we try to answer here then is: If alliances arise and are sustained 

purely on the basis of individual self-interest in an otherwise anarchic world in which 

there is competi t ion for scarce resources, what types of alliance structures are stable 

and what types are unstable? We begin in Section 1 by reviewing a model of anarchic 

systems developed previously (Niou and Ordeshook 1990, 1991) to formalize the 

notions of balance of power and collective security and to establish the possibility of 

systems that are stable in the sense that all countries can ensure their sovereignty 

against al l threats. Here, however, we focus on the alliances that might form in 

anticipation of the necessity for conducting international politics in an otherwise 

anarchic wor ld . In Section 2 we define alliances by equating them with limited 

collective security agreements, and in Section 3 we define stable alliance systems. In 

Section 4 we provide a necessary and sufficient condition for such systems to exist, 

and we offer some examples and subsidiary results that allow us to interpret those 

conditions. We also examine the following questions: Are profitable alliances 

restricted to winning or minimal winning coalitions? Can the largest (most mi l i tar i ly 

powerful) states form an alliance at the expense of smaller states, or w i l l alliance 

structures necessarily divide the most powerful states into opposing camps - - i s there 

any inherent tendency towards bipolarity? Must a collective security equi l ibr ium 

encompass al l states or can a subset of states enforce a system devoid of threats against 

sovereignty. Can alliances be purely defensive? Are offensive alliances more 

attractive than defensive ones? Final ly , in Section 5 we examine the role in our model 

of balancing powers and in Section 6 we provide some concluding remarks. Append ix 

A offers some results under an alternative assumption about the actions of indifferent 

countries, and Append ix B contains the proofs of all results. 

1. Balance of Power versus Collective Security 

M u c h of the realist-neoliberal debate can be interpreted as an argument over 

whether a balance of power or a collective security equi l ibr ium is more stable or is a 

more appropriate characterization of contemporary affairs (Niou and Ordeshook 

1991). However , the resolution of this debate requires two things - - a model of 

anarchic systems and formulations of balance of power and collective security in terms 

of the strategies that countries employ. 
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5. A second type of response is a proposal by one or more threatened countries 

to surrender resources to one or more members of the threatening coalition. 

If a transfer is accepted by everyone involved, it determines a new status quo, 

and the game proceeds as before by returning to step 1. 

6. A n y threat that is not successfully countered is implemented -- the threatened 

resource distr ibution becomes the new status quo, and the game proceeds as 

before by returning to step 1. 

This model does not consider the costs of conflict , uncertainty, and exogenous 

resource growth; and it characterizes anarchy in a highly structured way. Al so , by 

supposing that countries maximize a resource that is in constant supply, it may be 

biased in favor of the realist argument. However, whatever cooperation emerges in 

it does not emerge merely because we have made cooperation sufficiently profitable 

via some assumption about the value of public goods. A l so , it assumes that countries 

j o in and maintain coalitions because it is in their indiv idual interest to do so and not 

because exogenously imposed constraints. A n d it matches Boulding's view of threat 

systems as the fundamental characteristic of anarchic politics. 

Strategies: The essential difference between a system governed by a balance of 

power and one governed by collective security concerns the strategies that countries 

employ. Br i e f ly , a strategy is a plan of action that specifies three things. First , it tells 

the country what to do whenever there is no current threat and when nature gives it 

the opportunity to threaten or to pass. Second, for each threat in which it is included 

in the threatening coali t ion, a strategy tells it whether to accept or reject that threat. 

F ina l ly , for each threat against the country, a strategy tells that country what counter 

to use and whether or not to accept a counter that is offered. 

There are a great many alternative strategies for a game as complex as ours. 

However , we distinguish between balance of power and collective security systems by 

focusing on two particular types of strategies. 

Definition: In a "balance of power system," all countries use stationary 

strategies — strategies in which each country makes the same choices 

whenever it encounters the same threat, so that countries ignore who made a 

threat or who agreed to participate in it when fashioning their response . 

Hence, in a balance of power system, "all states are potentially fit alliance partners; 

none is seen as much more evi l than any other" (Jervis 1986:60). Al ternat ively , 
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Definition: In a "collective security system," all countries use punishment 

strategies, where punishments are directed against those who try to upset the 

status quo by making a threat or by agreeing to participate in one. 

Strategies in a collective security system, then, are not stationary because they posit 

specific threats, depending on who defects from some prior agreement. 

Equilibria: Throughout our analysis we employ the concept of an equ i l ib r ium most 

appropriate to our model -- subgame perfect equilibria. Thus, cooperation is 

enforced by individual self-interest, where that self-interest is defined by the 

strategies of other states. Br ie f ly , now, if we f ind equil ibria supported by stationary 

strategies and if we learn also that only countries controlling some cr i t ical relative 

resource level can ensure their sovereignty, then countries must be vigilant about 

relative gains and losses. On the other hand, if there is an equi l ibr ium supported by 

punishment strategies in which no country offers an ini t ial threat, then realization of 

this equi l ibr ium renders the issue of sovereignty and relative position less salient and 

allows for greater f lexib i l i ty in the design of cooperative arrangements. Moreover , 

if the benefits that accrue through free trade and the like require a non-confl ic tual 

world, and if these benefits disappear when agreements to achieve them are disrupted 

by competit ion over relative position, then the issue which bears directly on the 

realist-neoliberal debate is whether such an equi l ibr ium is more or less attractive than 

the one supported by stationary strategies. 

Skir t ing formalism, we need only review our two central conclusions. 1 Firs t , if 

we further characterize stationary strategies by the statement "countries participate in 

threats if doing so does not lead to a reduction in their resources," then: 2 

Result 1: If all countries are essential, and if they all abide by stationary 

strategies, then there exists a strong equilibrium in which no country is 

eliminated. But if we allow sequential threats (i.e., i proposes that C threatens 

j, then k, etc.), then inessential countries and perhaps even "small" essential 

ones cannot assure their sovereignty (Niou and Ordeshook, 1990). 

Thus, there is an equi l ibr ium in which the sovereignty of "larger" states, but not 

of smaller ones, is assured, in which case countries must be vigilant about their 

relative share of resources. With respect to this equilibrium's attractiveness, in 

addition to being self-enforcing, it is strong in this sense: The "largest" countries, if 

allowed to make a threat, do so because they gain and thereby avoid the possibil i ty of 
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loss, whereas smaller countries, although unable to gain by participating in a threat, 

avoid the possibil i ty of losses by doing so. So i f a country believes that all others wi l l 

abide by their equ i l ib r ium strategies, then it has a positive incentive to make or to 

agree to threats that include it in the threatening coali t ion, since not doing so 

diminishes its ut i l i ty . 

To model collective security, we let D denote the countries that are the potential 

targets of punishments, and we consider a punishment strategy that matches the 

s impl ic i ty of stationary strategies, because we do not want to confront the objection 

that one type of equi l ibr ium is easier to compute and realize than another. Hence, we 

restrict our attention to the following characterization: (a) No country proposes an 

in i t ia l threat; (b) No country accepts an init ial threat if one is offered; (c) Threats are 

directed against one or more defectors; (d) Countries accept threats that are 

punishments; (e) Whenever any threat that is not part of a punishment is accepted, all 

countries use stationary strategies thereafter. Assuming that players defecting from 

(a)-(d) are added to D and are thereafter subject to punishment, we have the 

fo l lowing result: 

Result 2: If there are four or more essential countries, the strategy described 

in (a)-(e) yields a strong equilibrium such that no country makes an initial 

threat and the status quo is preserved; but if there are only three such countries 

or if countries must sequentially reject their participation in threats, then the 

collective security equilibrium is not strong (Niou and Ordeshook 1991). 

Thus, punishment strategies support equil ibria in which no one makes a threat, and 

no one is el iminated. But (and here we ought to keep in mind the bias in our model 

in favor of the realist conceptualization), such equi l ibr ia are vulnerable in that they 

are weak if there are only three essential countries or if countries must sequentially 

reveal their willingness to participate in threats. The particular problem occasioned 

by that weakness is that countries can "wander away" from the equi l ibr ium. A n d 

because it is d i f f i cu l t to judge adherence to a punishment strategy (since commitment 

is revealed only after the fact), countries can not be certain beforehand that they are 

in fact in such an equi l ibr ium. If all countries presume that all others have some 

chance of defecting from administering punishments -- if countries "play with a 

shaky hand" -- then the collective security equi l ibr ium can break down. Thus, 

collective security requires "nurturing" by mechanisms that facilitate the realization 
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of those mutual benefits that disappear when countries compete for relative position 

rather than pursue the pure objective of absolute resource maximization. 

2. Threats and Alliances 

The preceding analysis considers only two extremes -- either all states agree not 

to threaten anyone and to punish defectors or all states stand ready to threaten anyone. 

However, although we equate one idea with collective security and the other with 

balance of power, balance of power systems are in fact commonly associated with an 

intermediate possibility in which subsets of states establish alliances whereby members 

of an alliance agree not to threaten each other but to threaten or defend against those 

outside of the alliance. Thus, to fully understand the sources of stability and 

instability, we must consider the concept of an alliance. 

In defining an alliance wi thin the framework of our model, we can secure some 

guidance from recent history. Specifically, consider that throughout the C o l d War the 

Warsaw Pact was held together not only by a set of economic relationships and by fear 

of invasion from the West, but also by mili tary force. Defectors from the alliance --

Hungary, Czechoslovakia, and Romania -- were, until recently, punished by the 

alliance's remaining members. A n d although nothing as dramatic as tanks rol l ing 

through Paris, Tokyo , or Bonn cemented the Western alliance, the source of its 

durabili ty was, in addition to the threat from Moscow, its economic profi tabi l i ty . The 

- collective security arrangement among the Uni ted States, Japan, and Western Europe 

required the administration of no severe mili tary punishment, but there has always 

existed the threat of economic reprisal and a withdrawal of mili tary support in the 

event of any defection. Similar ly , if we take liberties with the notion of a regime, 

then we see that alliances are also collective security arrangements held together by 

the promise of gain and the threat of punishment: "A hegemon may help to create 

shared interests by providing rewards for cooperation and punishments for defection, 

but where no hegemon exists, similar rewards and punishments can be provided if 

conditions are favorable" (Keohane 1984:78). Thus, regardless of whether we deem 

alliances as pr imari ly defensive or offensive, the following def ini t ion seems 

appropriate: 

Definition: An alliance is a collective security arrangement among states in 

which all members of the alliance agree to not threaten each other, to punish 

defectors from this agreement whenever possible, and to threaten countries 

outside of the alliance whenever it is in their individual interest to do so. 
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stable, threatening alliance formed. In contrast, China, as a consumer of technology 

and investment, sought to extract the benefits that arose when competing alliances felt 

compelled to bid for her "services." However, neither the gains sought by Br i ta in nor 

the transfers sought by Ch ina are part of our model. 

Our model also fails to consider the process whereby alliances form and dissolve, 

and focuses instead on the outcomes that end bargaining. But if we accept Claude's 

(1962:145) view that in balance of power politics the system "divides [countries] into 

antagonistic groups, jockeying for position against each other," then such politics 

concerns process rather than f inal outcomes, and we cannot be certain that we have 

not bypassed the part of international affairs that occupies the greatest share of the 

diplomat's time. Indeed, our evaluation of Britain's role in the 19th century rests on 

the presumption that this period d id not correspond to an equi l ibr ium outcome, but 

rather to an period in which one country (Britain) deliberately sought to forestall any 

ultimate resolution of bargaining. The suggestion here, then, is that the next step in 

modeling anarchic systems is a model that pays special attention to the bargaining 

process whereby alliances are negotiated. 

There are other matters that we have ignored. First, we do not allow countries to 

invest resources so that relative resource shares (power) change over time. Second, 

aside from the assumption that countries prefer to have resources ceded to them over 

securing them by implementing threats, we do not fully accommodated the costs of 

war. A final matter to be confronted is that of uncertainty. Al though we allow 

indifferent countries to choose probabilist ically, this is not the only way in which 

uncertainty can effect our analysis. A second and perhaps more important way is 

bypassed by our assumption that every state knows the point at which a state becomes 

predominant. Hence, there is no risk to al lowing a state to become near-predominant, 

which is not an assumption that we can comfortably assert characterizes reality. 

Despite these limitations we can provide conclusions that are more powerful than 

those offered by previous research. First , once the issue of exogenous enforcement 

is confronted, hypotheses such as the size principle must be modified — indeed, stable 

alliance structures need not even contain winning alliances. Second, the realization 

of a universal collective security arrangement does not require the acquiescence of all 

states. Something other than a coal i t ion-of- the-whole can enforce such an 

equi l ibr ium if states fear the uncertainty that prevails after excluded states are 

"eliminated." Only systems in which states suffer the hubris of believing that they can 

enforce something that was unenforceable before they took aggressive action requires 
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an all-encompassing agreement to ensure a threat-free international system. T h i r d , 

although alliances can be both offensive and balancing, balancing alliances are most 

easily formed by collections of smaller states that cannot aspire to near-predominance. 

Thus, our analysis is consistent with the hypothesis that there is a fundamental 

divergence in the foreign policy objectives of "small" versus "large" states. In 

summary, there is a great variety of stable alliance systems. In particular, we can 

conjecture that there is no necessity for choosing between the "state of nature of pure 

balance of power" and the seemingly unrealizable Utopia of an all encompassing 

collective security system. 

Our f inal conclusion concerns the tendency of alliance systems to move towards 

bipolari ty. Our approach has been to identify systems that have core- l ike stability in 

the sense that there are not countries with a positive incentive to reform a preexisting 

system prior to the play of our threat-counter-threat game. Thus, in looking at the 

process whereby alliances "build up" from some ini t ia l state of nature, we cannot say 

whether we are more l ikely to move towards competing alliances, b locking alliances, 

or "large" alliances that ensure the collective security outcome. On the other hand, 

notice that even a stable partition such as ({1 },{2},{3},{4,5}) can eventually result in 

bipolari ty. Countries 4 and 5 are indifferent between blocking any profitable threat 

and eventually forming such a threat with 1, 2, or 3, and in fact making either choice 

is an equ i l ib r ium choice. Thus, whether or not a system eventually results in 

bipolari ty (in the form of a primary threat by C against S-C) in the play of our 

threat-counter threat game depends on factors that we do not ful ly consider such as 

the costs of confl ict . If there are mechanisms whereby 4 and 5 are assured of sharing 

in the spoils of "victory," and if conflict is not too costly, then bipolarity results; but 

if there are no such mechanisms or if conflict destroys any potential gains from 

implementing threats, then the eventual outcome is indeterminate. A n y tendency 

towards bipolar i ty , then, must originate from considerations in addition to the desire 

of nations to survive in anarchic environments. 
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