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Abstract 

A considerable part of theory in international relations concerns the issue of whether 
cooperation and stability can emerge from the competition and self-interest of sovereign 
powers existing in a state of anarchy. Does anarchy, if ever, imply stability in the form of a 
balance-of-power, or does stability require restraints which arise from the complex nexus of 
interdependencies characterizing the contemporary world economy and its associated 
institutions? The analysis in this essay supposes that nation-states are each endowed with 
some infinitely divisible resource, which those states maximize and which also measures their 
ability to overcome adversaries in the event of conflict. In this context we reexamine and 
reformulate the realist view, by offering a noncooperative, extensive-form model of 
international conflict without exogenous mechanisms for the enforcement of agreements in 
order to uncover the conditions under which a balance-of-power as construed by our model 
ensures the sovereignty of all states in anarchic systems. Our primary conclusion is simple: 
there exists at least one world, albeit abstract and reminiscent of the frictionless planes with 
which we introduce the perspectives of physics, in which a balance-of-power ensures 
sovereignty. 



C O N F L I C T A N D S T A B I L I T Y I N A N A R C H I C INTERNATIONAL S Y S T E M S * 

Emerson M. S. Niou 

Duke University 

and 

Peter C. Ordeshook 

California Institute of Technology 

Institutional restraints on action in anarchic systems arise, by definition, endogenously, 
and the establishment, maintenance, and evolution of those restraints must be understood in 
terms of the individual incentives of relevant decision-makers. Correspondingly, if we accept 
the premise that "International relations continue to be a recurring struggle for wealth and 
power among independent actors in a state of anarchy (Gilpin, 1981:7)," then we can interpret 
a considerable part of contemporary theorizing about international relations as concerning the 
issue of whether cooperation and stability can emerge from the competition and self-interest 
of sovereign states. Can anarchy yield stability in the form of a balance-of-power, or does 
stability require restraints that arise from exogenously imposed institutions, from the complex 
nexus of interdependencies characterizing the contemporary world economy, or, in Riker's 
(1962) terms, from moral suasion? Burns (1968:249) states the realist position: "Classic 
balance-of-power theory can be interpreted as a hypothesis that in a more-than-two-Power 
world there are no non-autonomous causes of systemic change ... the purely political aspect of 
the system's power-political process always tends to produce a stable equilibrium that can be 
upset, if at all, only by autonomous changes." Such assertions, though, do not prove that 
nation-states can coalesce effectively to offset the ambitions of other states, that agreements 
can be maintained so as to ensure each nation's sovereignty, or that international institutions, 
as the byproducts of competition, merely facilitate the stability inherent in anarchy. If we 
equate the idea of regimes with balance, then Keohane (1984:99) states the problem succinctly: 
"The puzzle of compliance is why governments, seeking to promote their own interests, ever 
comply with the rules of international regimes when they view those rules as in conflict with 
... their 'myopic' self-interest." 

Despite the importance of such issues to international politics, they have a broader 
imperative, because they are fundamental to theories based on the rational choice paradigm 
and to game theory in particular. Von Neumann and Morgenstern's (1947) seminal work 
divided game theory into cooperative and noncooperative sub-parts. Nash (1951), however, 
suggested that cooperative action should be analyzed using noncooperative theory -- that 
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coalitions and the like should be viewed as noncooperative equilibria in which the 

enforcement of agreements has as its basis the fact that no individual has a unilateral 

incentive to defect from an agreement. Unti l recently, game theorists largely ignored Nash's 

suggestion. Avoiding modeling the mechanisms of enforcement, they developed instead a 

variety of "solution hypotheses" such as the V-set, the bargaining set, and the competitive 

solution, which sought to identify the agreements that would be reached if enforcement were 

not an issue. Much of contemporary game theory, on the other hand, seeks to integrate the 

analysis of cooperative and noncooperative games along the lines suggested by Nash. The 

results to date are incomplete, but we now know, for example, how cooperation is sustained in 

the repeated Prisoners' Dilemma (Taylor, 1976, and Axelrod, 1984), how repetition and 

uncertainty sustain vote-trading in legislatures (Calvert, 1989), and how, in some 

circumstances, to rationalize cooperative solution hypotheses as noncooperative equilibria 

(Selten 1981, Sutton 1986). 

Rationalizing realism's argument about stability, though, poses special difficulties. 

Cooperation arises in the repeated Prisoners' Dilemma, for example, because the punishments 

that repetition allows provide a mechanism whereby all players can avoid mutually distasteful 

outcomes and Pareto efficient outcomes can be enforced and sustained as equilibria. In the 

essential components of the realist view, on the other hand, all outcomes are efficient since 

power, a relational concept, is in constant supply. Hence, cooperation can only be directed at 

implementing or blocking outcomes that are disadvantages for some and advantageous for 

others. So anarchic systems, reduced to their basic character, seem susceptible to those 

instabilities we associate with majority rule, and the question remains as to whether there is a 

theoretical basis for realist thinking -- whether we can sustain stability in n-country systems 

if the primary rule is that countries or alliances of countries with more "power" can defeat 

those with less. 

For special cases, of course, stability seems unexceptional, such as when one country is a 

hegemon or when there are only two equally powerful adversaries. However, we want to 

explore the possibility of stability in systems when there is no hegemon, when there are any 

number of countries, and when every country is the potential victim of some winning 

coalition. We proceed by building on a model in which nation-states, represented as unitary 

actors, are each endowed with some infinitely divisible and transferable resource that those 

states maximize and that also measures their ability to overcome adversaries in the event of 

conflict (Niou and Ordeshook, 1986, Niou, Ordeshook, and Rose, 1989). To reformulate the 

realist view, we differentiate between two forms of stability: system-and resource-stability. 

Svstem-stabilitv implies that all countries can ensure their sovereignty — that no country will 

have its resources reduced to zero. Resource-stability implies the prediction that no 

reallocation of resources wil l occur. We make this distinction because systems are rarely, i f 
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ever, resource-stable and because the issue of sovereignty seems qualitatively different from 
the issue of how nations contend with the ebb and flow of economic and military capabilities: 
"disagreements about how benefits should be distributed permeate the relations among actors 
and persist because bargains are never permanently valid ... Apparent victory can be illusory 
or defeat ephemeral, for political bargaining and maneuver result not in definitive choices 
conferring power on some people rather than others, but in agreements that may in the future 
be reversed or in discord that signals a continuation of bargaining and maneuver" 
(Keohane,1984:18). In accordance with realism's fundamental concern, we want to focus on 
the conditions under which anarchic systems can be system-stable -- under which it is 
legitimate to assert that a balance-of-power, somehow construed, ensures the sovereignty of 
all states. 

To establish these conditions we build on a second feature of international politics --
namely, that it does not correspond to a "single-play" game, but instead it is a process in 
which today's actions determine tomorrow's strategic possibilities. This fact necessitates 
modifying the assumption that nations maximize "power" in some myopic way. Specifically, if 
national leaders are concerned with a view of the future, and, hence, with what their actions 
imply about the ultimate, overall distribution of resources, then this interpretation of 
rationality is not a basic assumption but, at best, it is a deduction from some model that posits 
more fundamental goals. If we assume instead that the ultimate goal is the survival of their 
nations as sovereign entities (Waltz 1979, 1988), then those leaders must evaluate a decision to 
attack another nation, to form an alliance, or to cede resources, not in terms of immediate 
benefits, but in terms of what an action implies ultimately about the likelihood that its 
survival wil l be endangered. Thus we echo Kaplan's (1979:70) assertion that we must take 
account of the possibility that "...the weakest player, by joining a nearly predominant strong 
player, only creates a condition in which he will be the next victim," as well as Wagner's 
(1986:551) more technically stated implication: "the basic question that concerns us is whether 
states wil l act so as to eliminate other states. If one state is eliminated from a four-actor 
game, for example, the result is to precipitate a three-actor subgame. If a value can be 
assigned to such a subgame for each player, it is possible to determine whether any players 
have an incentive to eliminate other players." 

Our previous analyses build on these observations, but they use cooperative solution theory 
to render predictions, and thus they circumvent the issue of enforcement and the precise logic 
whereby we can rationalize alliance formation. Here, we look more closely into the nature of 
collusive action in international systems, and, proceeding in much the same way as Wagner 
proposes, with a noncooperative model, we rationalize our previous conclusions about 
stability.1 System-stability can prevail even if enforcement is endogenous, and the conditions 
under which this is true requires no special number of countries or distributions of resources. 
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In Section 1 we offer an extensive-form model of anarchic international systems. In Section 2 
we explore equilibrium strategies in that model for 3-country systems, and in Section 3 we 
explore 4-country systems. In Section 4 we provide the general results for n-country systems 
that support our central conclusion -- that a system is system-stable if every member of S is 
in at least one minimal winning coalition. In Section 5 we survey the circumstances under 
which countries that are not members of any minimal winning coalition are eliminated, and 
we also suggest when a set of countries might voluntarily relinquish their sovereignty in order 
to form a new sovereign state. In Section 6 we offer some substantive conclusions. Before 
proceeding, we emphasize that our analysis takes no account of geography, resource growth, 
war costs, uncertainty, and ambiguities in the notion of sovereignty. Because our analysis 
rationalizes much of the same conclusions about system-stability that we derive using 
cooperative game theory, our earlier treatments of such matters stand. Our aim, though, is 
not to formulate a model of international political processes per se; rather, it is to establish a 
possibility result that provides a theoretical basis for the intuition guiding the realist view of 
international systems. 































cannot lose resources in a 3-country system if (110,100,90,0) prevails. Alternatively, if 4 
proposes a counter with 1 and/or 2 against 3, this leaves 1 and 2 vulnerable to a counter in Tp 

by 3 that requires one or the other to transfer resources; and since the game between them is 
zero-sum, one or the other will refuse to accept 4's proposal. With these consequences in 
mind, 1 and 2 accept 3's initial offer since, even if one or the other must transfer in the 3-
country game that follows, each must transfer less with 4 eliminated than otherwise. 

This reasoning, though, cannot be extended to a 5-country system such as r = 
(100,70,60,55,15). If 4 initially threatens, say, (105,75,63,57,0), then, in accordance with 
CC1, 5 transfers to 1 and is eliminated. But now 4 confronts the possibility of having to 
transfer resources in the 4-country game that ensues. Thus, since 4 cannot gain by 
threatening 5, and since it can lose resources if it fails to freeze the system, it (as well as 1,2, 
and 3) strictly prefers an initial threat in T. What makes a 4-country system with an 
inessential country different from larger systems, then, is that the unique essential country in 
Lo cannot lose resources in the 3-country game that follows the elimination of the inessential 
player, whereas all countries can lose resources in larger systems. Thus, there is an irresistible 
incentive for countries in large systems, when initially selected by nature, to choose Type 1 
threats that freeze the system. Countries in L wil l not forego the opportunity to become near-
predominant, whereas countries in L 0 can be certain that they will not lose resources only i f 
someone is rendered near-predominant. As a consequence of this "rush to stability," countries 
in L and Lo sacrifice the possibility of wholly absorbing inessential countries. 

To see, however, how a modification of our analysis leads to the elimination of small 
countries, suppose 4, in our 5-country example, can propose a "sequential" initial threat — "3 
and 4 eliminate 5 and distribute its resources between themselves, then require that 2 transfer 
so as to render 1 near-predominant; but if 2 rejects the transfer, implement (150,0,75,75,0)." 
If this threat "works," then 1 ought to accept 4's offer, since by "working" we mean that 1 is 
rendered near-predominant. And although 3 might prefer a different share of 5's resources 
than the one 4 proposes, it should accept participation in the threat for the reasons we 
specified in the discussion of our Stability Theorem. 1 6 

What is at issue, then, is 2 and 5's responses to 4's sequential threat. Because we want to 
show that inessential countries can be eliminated, it is sufficient to find a circumstance under 
which elimination occurs. So, supposing that 2 is first to counter 4's threat, 2 must transfer 
since it has no viable counter in T. But if 2 tries to save resources by proposing a transfer in 
which some of 5's resources are ceded to 1, 1 is indifferent between accepting or rejecting, 
whereas 5 can reject, secure the last move in the counter-threat sequence, and propose that 2 
alone render 1 near-predominant (at which point 2 accepts since rejecting implements 
(150,0,75,75,0)). Thus, 2 has nothing to gain by not acceding to the transfer, and we can 
assume that it accedes in equilibrium. 
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