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1 Introduction

A central concern in international relations is understanding the obstacles that pre-

vent countries from reaching mutually beneficial settlements in times of conflict. Why

do countries engage in lengthly wars when the two sides would be better off if they

could settle their dispute without war? As an answer, the conflict literature has long

held that uncertainty and the resulting incentive to misrepresent private information

together are a central cause of conflict among states (Waltz 1979, Wittman 1979,

Blainey 1988, Fearon 1995). One central finding of this theoretical literature is that

informational differences regarding aspects of the bargaining process play a key role

in determining bargaining and war behavior (Fearon 1995, Schultz 1998, Powell 1999,

Wagner 2000, Powell 2004, Slantchev 2003, Smith and Stam 2006). The common

theme of this work is that, because of private information, the two sides in a conflict

must learn about each other before they can identify suitable settlement terms. But

because of incentives to misrepresent their private information, it may be that costly

conflict is necessary to credibly signal their bargaining strength.

There is, however, a fundamental problem with using game-theoretic models like

those found in the literature to formulate general claims about the role of uncertainty

in international conflict. The root of this problem is the fact that the equilibria in

any specific game are typically sensitive to the particular details of the game form.

That is, it is typically not known how far a result that holds in a specific extensive

form generalizes to different extensive forms. For example, recent results by Pow-

ell (2004) show that when countries fight and bargain simultaneously, it is optimal

to sort the weak from the strong using both the bargaining and fighting processes,

resulting in costly war. While insightful, these results—like the results in the sequen-

tial bargaining literature in economics—are known to be sensitive to the extensive

form assumptions. (See, for example, a recent paper by Leventoglu and Tarar (2006)).

Thus, while the requirement of formal models to explicitly include all relevant details,

such as the kind and timing of available choices and the preferences and information

of decision makers, is often a benefit because it disciplines our thinking, it can also

be a hinderance to establishing general claims. Put another way, the fact that war is

explained by private information in an particular bargaining game in principle tells us
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nothing about whether this is true in any of the infinite number of possible variations

to the game.

This problem is magnified in the study of international conflict. Unlike the study

of elections, say, where candidates must first declare their candidacy, then run their

campaigns, which are followed by all voters voting simultaneously on election day,

there is no “natural” game form for crisis bargaining. In a crisis, who gets to make

proposals? Can a state start a war directly after their initial proposal is rejected? Can

a state start a war even if their proposal was accepted? Is bargaining restricted to be

bilateral or can mediators be used? Where would such a mediator fit into the process?

For questions like these there are no clear answers and this lack of a “natural” game

form undermines the applicability of results derived from any particular choice of

game form.

In this paper, we take seriously the difficulty of writing down the “correct” model

of crisis bargaining and, instead, give results that must hold in any equilibrium of

any game where two states are deciding how to divide a benefit or surplus in the

shadow of war.1 On the face of it, this would seem to be a very difficult endeavor.

After all, the set of possible game forms is unimaginably large, and each game form

can have many equilibria. In order to overcome this analytical dilemma, we employ

a methodological approach from economic theory called Bayesian mechanism design.

This approach makes it possible to analyze the outcomes of bargaining games even

when the precise procedures used by the parties are unclear.

By focusing on the basic incentive-compatibility constraints on decision-makers’

strategies, and the constraints implied by a situation where the use of force is always

an option, we find that there are some general facts about crisis bargaining that can

be characterized without reference to a game’s form. That is, we present results

that are “game-free” (Banks 1990) and are not a consequence of particular modeling

choices. In this way, our approach is a significant advance on traditional game-

theoretic modeling in international relations.2

1Here we focus on bilateral conflicts, as they are the kind of conflict most often studied in the
literature. Understanding bilateral conflict is also important because it is often the case that even
wars that end up as multilateral conflicts often have as their source the inability of two particular
states to settle their dispute peacefully.

2We should note, however, that not every strategic question relating war to the bargaining prob-
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In this paper, we are interested in a game-free analysis of crisis bargaining be-

tween two countries that have a common interest in avoiding war but that are limited

by the uncertainty that they may have over various aspects of the environment. As

emphasized by Fearon (1995), just as important as this uncertainty is the resulting

incentive for countries to misrepresent their private information and the effect that

this incentive has on the prospects of peaceful settlement. In the mechanism design

framework we employ, this concern is captured by an “incentive-compatibility” re-

quirement that turns out to play a crucial role in our analysis. Put simply, our results

tell us under what conditions private information and the incentive to misrepresent

it together pose an insurmountable obstacle to peaceful settlement, no matter what

bargaining procedure is used. Thus, the game-free approach we present in this paper

is particularly well suited to address not only the effect of private information but

also the consequences of the incentives to misrepresent this information in bargaining.

Our analysis shows that the link between uncertainty and war in the bargaining

problem depends in important ways on the kind of uncertainty states face. For

example, we first show that the interpretation of Fearon’s (1995) result, linking private

information about the cost of war and the positive probability of war, is overstated.

In fact, the general link between uncertainty and war is shown to depend on intricate

aspects of the nature of decision-makers’ private information. That is, if states are

uncertain about their opponent’s costs of fighting, but there is no uncertainty about

the probability of success in war, then there exist bargaining protocols that ensure

war never occurs. On the other hand, if states are uncertain about war payoffs

in general, then there is no bargaining protocol that eliminates war. In the the final

case, uncertainty about relative power (pi), but certainty about costs, the possibility of

designing a bargaining procedure that ensures peace depends on the total (social) cost

of war and the possibility of third party subsidies aimed at promoting a settlement.

In the literature on international conflict, the paper that is closest to ours is Banks

(1990). This paper uses a game-free approach similar to ours but only considers

the case of one-sided incomplete information. It shows that with this information

lem can be answered in a “game-free” fashion. But, given the interpretation of some results in the
literature as general claims with universal applicability, we focus on what are, and are not, truly
general results.
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structure, all equilibria of all bargaining games are monotonic in the sense that the

stronger the informed country is, the higher its payoff from peaceful settlement. Our

results on correlated payoffs to war are also similar to results found by Compte and

Jehiel (2006). There they also find that there is no mechanism that satisfies a veto

constraint, is incentive-compatible, and efficient.

In the next section we outline the method we use to generate our results about the

relationship between uncertainty and war. Section 3 details our model, defines what

is meant by a peaceful mechanism, and explains how our analysis is influenced by

anarchy. Section 4 contains our formal results. Section 5 concludes with a discussion

of the implications of our findings for the theories of bargaining, war, and institutional

design.

2 A Method For Game-Free Analysis

It is perhaps self-evident that in formal models, the results that are obtained depend

on the assumptions that are made in formulating the model. While this fact is well

understood, what is less recognized by practitioners of formal theory is how sensitive

these results can be to the details of the assumed game form. Often the predictions

of our models depend crucially on the precise specification of the game we choose

(Banks 1990). In the game-theoretic literature on bargaining, for example, a number

of variations of the standard alternating-offers model due to Rubinstein (1982) have

been studied.3 Taken together, these variations demonstrate that important features

of the equilibrium outcome are often highly sensitive to the exact specification of

the bargaining procedure. For example, a seemingly minor change in who makes the

first offer can have a significant effect on the bargaining outcome. Other variations,

including when disagreement leads to a costly inside option, when players can opt

out of bargaining after their offer is rejected but before the counter-offer arrives, or

when players cannot commit to not renegotiate their proposal after their opponent

accepts, also can have significant effects on equilibrium outcomes.

Consequently, because equilibrium predictions of specific models often change

3For a survey, see the textbook by (Muthoo 1999).
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drastically with changes in the specification of the interaction, we are forced to ask

how broadly the results derived from a particular game form can be applied. Put

simply, general results may not follow from specific models. As an example, consider

the important paper of Fearon on rationalist explanations for war (Fearon 1995).

To establish its general claim that war can be caused by “private information about

relative capabilities or resolve and incentives to misrepresent such information,” the

paper contains an ultimatum offer game with one-sided incomplete information in

which war occurs with positive probability. Left unaddressed, though, are questions

such as: Can war occur when there is two-sided incomplete information? Can war

occur if the bargaining structure is more complex? Although the answer to these

questions may very well be “yes,” there is no way to answer these more general

questions based on the results of a specific model. However, in this paper, we show

how these questions can, in fact, be answered for all imaginable models. The bot-

tom line is that consumers of current theoretical models are necessarily left unsure

about how robust existing findings are and how much our theoretical expectations

depend on the analysis of a specific game form.4 Indeed, (Powell 2004) emphasizes

that importance of “the potential sensitivity of informational accounts of war to the

bargaining environment—to the sources of uncertainty and the ability to resolve that

uncertainty” and calls for “robustness checks for a particular formalization of the

bargaining environment.”

In order to overcome this analytical dilemma, we employ a methodological ap-

proach from economic theory called Bayesian mechanism design. This approach

enables us to analyze the outcomes of bargaining games while leaving the precise

procedures used by the parties unspecified. In particular, we may ask what possible

outcomes could occur for all possible bargaining procedures that could be used? This

seems, at first glance, to be an intractable question. It is not even apparent how one

might categorize all the different kinds of bargaining procedures that could be used.

So how is Bayesian mechanism design able to generate game-free results? The

answer is that through the use a powerful result known as the revelation principle,

we are able to reduce the scope of our analysis from the class of all possible Bayesian

4Obviously, there is a trade-off between the ability to make specific predictions and the generality
of results. For a discussion of this trade-off, see Banks (1990).
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games to the much smaller class of “incentive-compatible direct mechanisms.” In

essence, the revelation principle allows us to include the strategic calculations and

incentives to misrepresent of the bargainers as part of the direct mechanism. More

specifically, the revelation principle states that the outcome of any equilibrium of any

Bayesian game is also the outcome of some equivalent incentive-compatible direct

mechanism.

The important implication of this observation is that any outcome achievable

via any equilibrium, under any bargaining procedure, must be attainable as the

equilibrium outcome of an “information revelation” game in which each player finds

it optimal to truthfully reveal his information, given the conjecture that all other

players will truthfully reveal their information as well. This is what is referred to

as an incentive-compatible direct mechanism. The revelation principle thus implies

that if all incentive-compatible direct mechanisms have some property, then every

equilibria of every game form has this property. More importantly for our purposes,

if no incentive-compatible direct mechanism has some property, then no equilibrium

of any game form has this property.5 In this way, the revelation principle enables us

to use direct mechanisms as a powerful tool for analyzing strategic behavior in a wide

variety of settings.

3 The Framework for Analysis

In this section we define the strategic problem that countries face in an international

dispute and formalize the analytical approach we adopt to characterize the set of

possible equilibrium outcomes for any game played by countries with certain kinds

of private information.

As is customary within much of the conflict literature, consider a situation where

two states are involved in a dispute which may lead to war. We conceptualize the

conflict as occurring over a divisible item of unit size, such as an area of territory or

an allocation of resources. The expected payoff to war depends on the probability

that a country will win, the utility of victory and defeat, and the inefficiencies present

5We will invoke this version of the revelation principle to prove the impossibility of peaceful
resolution of disputes, regardless of the game form.

6



in fighting. We normalize the utility of countries to be 1 for victory in war and 0 for

defeat, and we suppose there is a cost ci ≥ 0 for country i fighting a war. Thus, if

pi is the probability that country i wins the war, the expected utility for country i of

going to war is simply wi = pi − ci.

The two countries can attempt to avoid war by resolving their dispute through

some peaceful process, which may include direct negotiations, bargaining, threats,

mediation by a third party, or some other interaction. Whatever settlement procedure

is available in a given instance could then, in principle, be described (abstractly) by a

game form G which is composed of a set of actions for each country, A1 and A2, and

an outcome function g(a1, a2) for a1 ∈ A1 and a2 ∈ A2. It is worth emphasizing that

this game form can be anything from a simple strategic form game to an arbitrarily

complicated extensive form. We denote a pair of actions (a1, a2) by a ∈ A = A1 ×
A2. Thus, a game form defines the actions available to the countries (e.g., what

negotiation tactic to use, etc.) and how those actions interact to determine outcomes.

A crisis bargaining game is a game form in which the final outcome is either a peaceful

settlement or an impasse that leads to war. Thus, we can decompose the outcome

function g(a) of a crisis bargaining game into two parts: the probability of war gw(a),

and, in the case of a settlement, the value of the settlement to country 1, gv(a). We

will assume that any potential settlement is efficient and therefore the value of the

settlement to country 2 is given by 1− gv(a). We sometimes write gv
i (a) for the value

of the settlement to country i. With this structure, it is easy to see that the payoff

to country i of an action profile a is given by

gw(a) · wi + (1− gw(a))gv
i (a). (1)

In words, the payoff to country i is the probability of a war times the payoff of war

plus the probability of a peaceful settlement times the value of a peaceful settlement

for an action profile a.

At the outset, each state has private information about their ability to contest a

war. That is, each state has private information regarding their chance of prevailing

in a war and/or the costs of conducting a military campaign. For example, a state

could have unique knowledge about its relative value for the issue of dispute (captured
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by the relative cost of fighting ci) or the strength and capabilities of its military force

(reflected in the probability of victory pi) or both. Formally, we think of each country

as having a variety of possible types, where country i’s type ti ∈ Ti represents its

private information. The countries have a common prior about the joint distribution

of types, given by f(t) for type pair t = (t1, t2) ∈ T = T1 × T2. As types can be

correlated, it is conceivable that some type pairs cannot occur. To deal with this, we

define the set of possible type pairs by Tp, the support of f(t). In general, we will

denote country i’s war payoff for a type profile t by wi(t).

We reflect the fact that countries can condition their choice of action on their

private information by defining a strategy for country i by a function si : Ti → Ai.

The set of all possible strategies for state i is Si and we let (s1, s2) = s ∈ S = S1×S2.

The equilibrium concept we employ is Bayesian-Nash equilibrium. In particular, a

strategy profile s∗ is a Bayesian-Nash equilibrium if each type of each player is playing

a best response to the strategies used by the other players.

In the remainder of this section, we formalize the method of game-free analysis

described in section 2 and discuss how to apply this method to crisis bargaining games.

We begin by linking the game form and the information structure described above in

the following way. Fix an equilibrium s∗ to the overall game.6 For a type pair t =

(t1, t2), this equilibrium generates an equilibrium probability of war π(t) = gw(s∗(t))

and an equilibrium value of settlement to country i, vi(t) = gv
i (s

∗(t)). As peaceful

settlements are efficient, the equilibrium value of settlement to country 2 satisfies

v2(t) = 1−v1(t). The functions π(t) and vi(t) form what is called an equivalent direct

mechanism, which can be understood as nothing more than a new game in which each

country’s action space is just its type space Ti and so the only decision of a country of

type ti is to whether or not to “mimic” some other type t′i. If it is an equilibrium of

the direct mechanism for all types to “tell the truth” and not mimic any other type,

then we say that the direct mechanism is incentive-compatible.

With these definitions it is now possible to formally state the revelation principle.

Result 1 ((Myerson 1979)) If s∗ is a Bayesian Nash equilibrium of the crisis bar-

gaining game form G, then there exists an incentive-compatible direct mechanism

6For simplicity, we restrict attention to pure strategy equilibria, but our analysis extends to the
case of mixed strategy equilibria in a straight-forward manner.
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yielding the same outcome.

The intuition for this result is straightforward. Starting from a Bayesian Nash

equilibrium in the crisis bargaining game form G, construct a direct mechanism so

that truth-telling leads to the same allocation as this equilibrium strategy for every

t ∈ T . This is accomplished via an outcome function for the direct mechanism equal

to g(s∗(t)) for all t ∈ T . Now ask if there any incentives to lie? The answer is,

an almost obvious, no. The reason is that if agent i lies, given type ti, then the lie

generates the same outcome that agent i could have gotten by playing some non-

equilibrium strategy in the original game form G. Thus, if there is an incentive to

lie in the direct mechanism it must be that there was also a profitable deviation for

that player in the original game form G. This contradicts the initial supposition that

s∗(t) is an equilibrium strategy, proving the result.

By using the revelation principle, we can study equilibria that satisfy incentive-

compatibility constraints in direct mechanisms and use our findings to establish gen-

eral results about properties of equilibria in all possible crisis bargaining game forms.

Before doing so, we discuss three important properties of crisis bargaining that play

a significant role in our later analysis.

First, it is a fundamental feature of international politics that a country can, at

any time, choose the use of force over further diplomacy. This threat of force is an

unavoidable component of crisis bargaining and therefore must be a component of

any game form that purports to model crisis bargaining. Formally, we suppose that

a crisis bargaining game form allows the unilateral use of force if, for i 6= j, there

exists an action ãi ∈ Ai such that gw(ãi, aj) = 1 for all aj ∈ Aj. In particular, in an

anarchic international system, a country always has the option of rejecting a proposed

settlement gv(a) if it thinks it will be better off by using force.

A second important observation about crisis bargaining is that the process of

bargaining has the potential to reveal, to a greater or lesser extent, the private in-

formation of the bargainers. Of course, a country should incorporate this additional

information into its decision whether to reject a proposed settlement in favor of using

force. To capture this formally, we let µi(vi, ti) be country i’s updated belief about the

type of country j after observing the settlement offer vi. As is standard, we assume
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that this belief is formed via Bayes’ Rule, whenever possible.7

Combining this updating with the our assumption on the unilateral use of force,

it is easy to show the following result is a consequence of the revelation principle.8

Result 2 Suppose that s∗ is an equilibrium of a crisis bargaining game form that

allows the unilateral use of force. Then there exists an incentive-compatible direct

mechanism such that vi(t) ≥ E[wi(t) | µi(vi, ti)] for all t ∈ T such that π(t) 6= 1.

The intuition for this result is straightforward. In a game form that allows the

unilateral use of force, when faced with a settlement offer vi, all types of country i

have the option of playing ãi and receiving a payoff of E[wi(t) | µi(vi, ti)]. Therefore

if s∗ is an equilibrium such that π(t) = gw(s∗(t)) < 1, it must be that this deviation

is not profitable, which is true if vi(t) ≥ E[wi(t) | µi(vi, ti)].

In other words, if the unilateral use of force is always an option, any negotiated

settlement must give each country a payoff at least as large as the payoff that they

expect to get from settling the dispute by force, given what they have inferred about

their opponent as a consequence of the negotiations. That is, any negotiated settle-

ment must be consistent with the fact that either side can start a unilateral war at

any time.

The third and final observation that we incorporate into our analysis is the simple

fact that war is costly. Because of this, we are interested in whether private informa-

tion make war unavoidable or whether there can be cases in which countries always

arrive at peaceful settlements. Formally, an equilibrium s∗ of a crisis bargaining game

form is always peaceful if gw(s∗(t)) = 0 for all t ∈ Tp. The revelation principle gives

the following result.

Result 3 Suppose that s∗ is an equilibrium of a crisis bargaining game form that is

always peaceful. Then there exists an incentive-compatible direct mechanism such that

π(t) = 0 for all t ∈ Tp.

7See Cramton and Palfrey (1995) for a similar treatment of mechanism design when actors can
update their beliefs based on their earlier actions.

8This result contains our version of what is usually known as the individual rationality constraint
or the participation constraint.
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In other words, an always peaceful equilibrium of a game form is one in which no

possible pair of types of the two countries ever end up abandoning a peaceful resolution

of the dispute and resorting to force.

Combining Results 2 and 3 with our original statement of the revelation principle

gives our final result.

Result 4 Suppose that s∗ is an always peaceful equilibrium of a crisis bargaining

game form that allows the unilateral use of force. Then there exists an incentive-

compatible direct mechanism such that π(t) = 0 and vi(t) ≥ E[wi(t) | µi(vi, ti)] for all

t ∈ Tp.

The power of this result is that if we can show that for a given information structure

there is no incentive-compatible direct mechanism with these properties, then no

always peaceful equilibria exist in any crisis bargaining game form that allows the

unilateral use of force.

4 Analysis

As noted above, the conflict literature has long held that uncertainty is a central cause

of conflict among countries. What has been less clearly developed in this literature

is what the source of the uncertainty faced by leaders is, how different sources of

uncertainty influence the likelihood of conflict or how widely uncertainty and the

incentive to misrepresent influence the probability of war. In terms of the source

of the uncertainty, some scholars focus on uncertainty about the relative strength

of the countries (Blainey 1988, Organski and Kugler 1980) while others concentrate

on uncertainty about the costs of conflict or the resolve of countries (Morrow 1985,

Kydd 2003, Schultz 1998, Ramsay 2004). In the notation of the previous section,

uncertainty about relative strength is uncertainty about p, the probability of victory,

and uncertainty about costs is uncertainty about ci, the cost of conflict. In this section,

we address the question of how these different sources of uncertainty influence the

likelihood of conflict. We examine uncertainty about the costs of war and uncertainty

about relative strength, as well as general uncertainty about the value of war.
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4.1 Uncertainty about the Cost of Conflict

We first consider the case in which each country is uncertain about the other’s cost

of fighting. This is a situation with independent private values. That is, that the

realization of one state’s cost of war does not directly influence the utility of the the

other. Formally, suppose that the probability that country 1 wins a war, p, is common

knowledge but there is uncertainty regarding each country’s cost for fighting ci. In

this setting, suppose country i’s type, ci ∈ [0, c̄i] = Ci, is their cost of war, which is

distributed according to a cumulative distribution function Fi(ci), with support Ci.
9

Denote a pair of types (c1, c2) = c ∈ C = C1 × C2.

With this information structure, we have the following simple result.

Theorem 1 If costs ci are private information, but each country’s probability of win-

ning a war is common knowledge, then there exists a crisis bargaining game form that

allows the unilateral use of force in which an always peaceful equilibrium exists.

Proof : To prove this result, it is enough to give an example of a game form that allows

the unilateral use of force and that has an always peaceful equilibrium. The following

very simple example shows that this is indeed the case. Consider a game form that

allows the unilateral use of force such that gv(a) = p for all a ∈ A and and gw(a∗) = 0

for some a∗ ∈ A. In this case, a strategy profile s∗(c) = a∗ is an equilibrium because

if either side deviates and starts a war, then both sides are worse off and if either side

deviates to a different peaceful action, then the settlement amount does not change.

Moreover, this equilibrium is always peaceful by construction.

This theorem shows that in the case where countries are only uncertain about

each others costs of war, which is also often interpreted as a country’s level of resolve

(Schultz 2001, Smith 1998) or preference for fighting, then there exists at least one

game form that allows the unilateral use of force and that can eliminate the possibility

of war. How could such an institution operate? One possibility would be a direct

“arbitration” mechanism. In this institution each country would privately report their

costs to a mediator who would then present the two sides with the option of accepting

9Here, because the private information of country i is the cost of war, we use the notation ci

rather than ti for the type of country i.
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an agreement, where each side gets a share of the pie equal to their likelihood of success

from war, or fighting in hopes of gaining the entire pie. Since this agreement would

make both sides better off, regardless of their costs for fighting, it provides a rational

and preferable alternative to war. In this sense, our result lends hope to institutional

designers that the problem of war is solvable, at least in the case of uncertainty about

costs or “resolve.”

At some level, though, this is a weak result. It only tells us that a peaceful

equilibrium is theoretically possible; it is not a general result about the possibility of

war that applies to all possible crisis bargaining games. Put another way, Theorem 1

establishes that Fearon’s claim that incomplete information about costs leads to war

is not completely general, in that there is at least one instance where it does not hold.

However, without a truly general result, we do not know if this case is just an isolated

exception to Fearon’s general claim or if peaceful equilibria are the norm and it is

Fearon’s example that is the exception.

In light of this, we next present a general characterization of peaceful equilibria in

all possible crisis bargaining games that allow the unilateral use of force. For country

i, define the expected settlement value from action ai, given strategy sj, by

Egv
i (ai | sj) =

∫

Cj

gv
i (ai, sj(cj)) dFj(cj).

The following theorem gives a necessary and sufficient condition for the existence of

an always peaceful equilibrium.

Theorem 2 Suppose costs ci are private information, but each country’s probability

of winning a war is common knowledge. Let G be any crisis bargaining game form

that allows the unilateral use of force. Then an equilibrium s∗ of G is always peaceful

only if, for i = 1, 2, (1) Egv
i (s

∗
i (ci) | s∗j) = pi for all ci ∈ Ci, (2) Egv

i (ai | s∗j) ≤ pi for

all ai ∈ Ai and (3) gv
i (s

∗(c)) ≥ pi − ci for all c ∈ C, where p1 = p and p2 = 1− p.

Proof : Suppose that s∗ is an always peaceful equilibrium of a crisis bargaining game

form that allows the unilateral use of force. Then by Result 4, there exists an

incentive-compatible direct mechanism such that π(c) = 0 and vi(c) ≥ pi − ci for
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all ci ∈ Ci and i = 1, 2. This direct mechanism is given by π(c) = gw(s∗(c)) and

vi(c) = gv
i (s

∗(c))

For country i, incentive-compatibility requires that for every ci ∈ Ci,

∫

Cj

vi(ci, cj) dFj(cj) ≥
∫

Cj

vi(ĉi, cj) dFj(cj), for all ĉi 6= ci.

Clearly, this is only possible if
∫

Cj
vi(ci, cj)dFj(cj) is constant in ci. In addition,

because the constraint vi(c) ≥ pi − ci must hold for ci = 0, we have

∫

Cj

vi(ci, cj) dFj(cj) ≥ pi for all ci ∈ Ci, i = 1, 2.

To show that this expression must hold with equality, suppose not. That is, suppose

for some country i, vi > pi. Then

∫

C1

∫

C2

[v1(c) + v2(c)] dF2(c2) dF1(c1) =

∫

C2

∫

C1

v1(c) dF1(c1) dF2(c2)

+

∫

C1

∫

C2

v2(c) dF2(c2) dF1(c1)

>

∫

C2

p dF2(c2) +

∫

C1

(1− p) dF1(c1)

> p + (1− p) = 1.

But as peaceful settlements are efficient, v1(c) + v2(c) = 1 for all c ∈ C and therefore

we have a contradiction. This proves the theorem.

The necessary condition given in the theorem for a peaceful equilibrium states that

if s∗ is an always peaceful equilibrium in a crisis bargaining game form that allows

the unilateral use of force, then every type of both players must receive an expected

settlement value equal to its probability of victory in a war. Thus, a peaceful equilib-

rium must, in expectation, be completely insensitive to the private information of the

countries—high cost and low cost countries must receive the same expected settle-

ment value. The most natural example of a strategy profile that would generate such

insensitivity is a (completely) pooling strategy, in which all types of a country choose

the same action. Such a characterization of types of equilibria to crisis bargaining
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games would be very useful, if completely pooling equilibria were the only type of

equilibrium that had the property that, in expectation, the payoff to war was flat in

the countries’ reports. However, it can be shown that there also exist non-pooling

strategies that satisfy the conditions given in the theorem.10

Even though our claim about the existence of peaceful mechanisms that solve

the crisis bargaining problem extends beyond the set of games with only pooling

equilibria, where in expectation each type gets expected settlement p, it does seem

intuitively clear that many game forms will fail this necessary condition. In fact, the

existence of an intuitive type of equilibrium can guarantee that a particular game

form has equilibria with positive probability of war under the assumption of private

information about the cost of fighting. If we define a monotonic equilibrium to be an

equilibrium to a game where “stronger” (here having low costs) types get better out-

comes from the negotiations, in expectation, then there must be positive probability

of war in this equilibrium, and hence this game form.

4.2 Uncertainty about Relative Strength

While the previous section dealt with the case of uncertainty about the costs of con-

flict, in this section we deal with a second source of uncertainty that has received

significant attention in the literature—uncertainty about the distribution of power

and the likelihood of success in war. In this case, countries are assumed to be in-

formed about their opponent’s relative cost of fighting, but are uncertain about the

likely outcome of conflict. In particular, countries have private information about

their military’s quality or their combat strategy that leads each side to hold private

beliefs about what will happen as a result of fighting a war. This is a situation with

interdependent values and uncorrelated types. That is, each country’s utility for con-

flict is not only dependent on their own type, but it also depends on the type of

their opponent. However, information is uncorrelated in that the realization of one

country’s type does not affect the likelihood of the other country’s types.

We would note here that optimism—in the sense of Blainey (1988) and Wittman

(1979)— can play an important role in this case, where countries’ utilities for war

10Details of this example are available from the authors.
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are interdependent. However, the situations coved by these results on interdependent

types do not directly speak to the argument that war may result from mutual op-

timism. Central to the mutual optimism argument is the claim that both countries

must want to fight for a war to occur, hence the name mutual optimism.11 In the

environment described in this section, however, any single country can choose to start

a war rather than accept a settlement. Therefore, this setting can be interpreted as

the compliment to the mutual optimism argument, i.e., the case where war may be

the result of unilateral optimism. Below we will see that when any single country

can start a war, optimism and the ability to unilaterally start a war can substantially

limit the ability of countries to reach a peaceful agreement.

In this section we suppose the costs of engaging in a war, c1 and c2 are common

knowledge, but the countries have private information regarding the probability of

winning. We implement this in our framework by supposing that country i’s type, ti ∈
[
¯
ti, t̄i] = Ti, is distributed according to a distribution function Fi and the probability

that country 1 prevails in a war, p(t1, t2), is a function of both types. We assume that

the types of players can be ordered such that the probability of victory is monotone

in the countries’ types. That is, higher types have a greater chance of winning, all

other things being equal. Formally this assumption is that t1 > t′1 implies p(t1, t2) ≥
p(t′1, t2), for all t2 ∈ T2. Likewise, we assume that p is monotonically decreasing in t2.

Also, to ensure there is uncertainty, we assume that p is not everywhere constant. In

this way, the type ti reflects the “strength” of country i and thus the probability of

victory depends on the relative strength of the two combatants.

An important consequence of this focus on relative strength is that the process of

bargaining can reveal important clues as to the likely strength of the two countries.

In particular, when a country receives a settlement offer, it can update its prior about

the private information of the opposing state by inferring what must be true of the

other state in order to generate the received offer. Recall that µi(vi, ti) is country i’s

updated belief about the type of country j after observing the settlement offer vi. Let

V1(t1, v) = {t2 | v1(t1, t2) = v}; this is the set of possible types of country 2 that a

given type t1 of country 1 would think are possible after observing a settlement v.12

11For more on the issue of mutual optimism and assumptions about how countries end up at war,
see Fey and Ramsay (2007).

12In general, this conditional expectation must be defined abstractly. But this abstract definition
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In this setting, then,

E[w1(t) | µ1(v1, t1)] = E[p(t1, t2) | V1(t1, v1)]− c1, (2)

and a similar expression holds for country 2. The right hand side of this inequality

is simply the updated expected utility for war incorporating the inference about the

types of the other country from the observed settlement offer.

For convenience, we use the following notation in stating our results:

P1(t1) =

∫

T2

p(t1, y)dF2(y) and P2(t2) =

∫

T1

p(x, t2)dF1(x).

In words, P1(t1) is the expected probability of winning a war for type t1 of state 1

and P2(t2) is the expected probability of losing a war for type t2 of state 2.

Let c̄ = P1(t̄1)−P2(t̄2). It follows from the monotonicity of p that c̄ > 0. Our first

result shows that if the costs of war are less than c̄, then no matter what bargaining

procedure is used, there is a positive probability of war during a crisis.

Theorem 3 Suppose costs are common knowledge but each country is uncertain about

the probability of winning a war. If c1 + c2 < c̄, then no always peaceful equilibrium

exists in any crisis bargaining game form that allows the unilateral use of force.

Proof : The method of proof is by contradiction. We begin by supposing there is an

always peaceful equilibrium of a crisis bargaining game form that allows the unilateral

use of force. By Result 4, there exists an incentive-compatible direct mechanism such

that π(t) = 0 and vi(t) ≥ E[wi(t) | µi(vi, ti)] for all t and i = 1, 2. Because π(t) = 0,

the expected utility of country 1 with true type t1 reporting type t̂1 is

U1(t̂1 | t1) =

∫

T2

v1(t̂1, y) dF2(y). (3)

simplifies in many cases. For example, if V1(t1, v1) is an interval, then

E[p(t1, y) | V1(t1, v1)] =

∫
V1(t1,v1)

p(t1, y) dF2(y)∫
V1(t1,v1)

dF2(y)
− c1.
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The incentive-compatibility condition is then

U1(t1 | t1) ≥ U1(t̂1 | t1) for all t1, t̂1 ∈ T1.

However, from equation (3), it is clear that U1(t̂1 | t1) does not depend on t1. There-

fore the only way the incentive-compatibility condition can be satisfied for all t1 and

t̂1 is if U1(t̂1 | t1) is a constant, for all t1, and t̂1. We write Ū1 for this constant.

Turning now to the condition that vi(t) ≥ E[wi(t) | µi(vi, ti)] for all t and i = 1, 2,

we use equation (2) evaluated at the type pair t1 = t̄1 and t2 = t̄2 to get

v1(t̄1, t2) ≥ E[p(t̄1, t2) | V1(t̄1, v1)]− c1.

Taking expectations of both sides, we get

E[v1(t̄1, t2)] ≥ E[E[p(t̄1, t2) | V1(t̄1, v1)]]− c1.

By the law of iterated expectations, this expression is equivalent to

Ū1 =

∫

T2

v1(t̄1, t2) dF2(t2) ≥
∫

T2

p(t̄1, t2) dF2(t2)− c1. (4)

By a similar argument, we can establish that

Ū2 =

∫

T1

v2(t1, t̄2) dF1(t1) ≥
∫

T1

[1− p(t1, t̄2)] dF1(t1)− c2. (5)

We next show that Ū1+Ū2 = 1. Starting with the fact that v1(t1, t2)+v2(t1, t2) = 1

for all pairs (t1, t2), it follows that

∫

T1

∫

T2

[v1(t) + v2(t)] dF2(t2) dF1(t1) = 1

∫

T1

∫

T2

v1(t) dF2(t2) dF1(t1) +

∫

T2

∫

T1

v2(t) dF1(t1) dF2(t2) = 1

∫

T1

Ū1 dF1(t1) +

∫

T2

Ū2 dF2(t2) = 1

Ū1 + Ū2 = 1.
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Therefore, adding inequalities (4) and (5) yields

1 ≥
∫

T2

p(t̄1, y)dF2(y)− c1 + 1−
∫

T1

p(x, t̄2)dF1(x)− c2,

from which it follows that

c1 + c2 ≥ P1(t̄1)− P2(t̄2) = c̄.

This contradicts the supposition that c1 + c2 < c̄ and thus proves the theorem.

This theorem shows that there is always a range of costs such that the countries’

private information about the probability of winning is always an obstacle to peace,

no matter what the game form is of the interaction between the two countries. In this

way, it is a sufficient condition for the impossibility of completely peaceful settlements.

The next result shows that this condition is also necessary. In other words, if the total

costs of war are greater than the critical value c̄, it is possible to always avoid war.

Theorem 4 Suppose costs are common knowledge but each country is uncertain about

the probability of winning a war. If c1 + c2 ≥ c̄, then there exists a crisis bargain-

ing game form that allows the unilateral use of force in which an always peaceful

equilibrium exists.

Proof : As with Theorem 1, it is enough to give an example of a crisis bargaining game

form that allows the unilateral use of force which has an always peaceful equilibrium.

Consider a crisis bargaining game form that allows the unilateral use of force such

that gv(a) = P1(t̄1) − c1 for all a ∈ A and and gw(a∗) = 0 for some a∗ ∈ A. By

construction, the strategy profile s∗(t) = a∗ is always peaceful. To show that it is an

equilibrium, first note that if either side deviates to a different peaceful action, then

the settlement amount does not change. If country 1 unilaterally starts a war, its

expected payoff from war, given its type t1, is

∫

T2

p(t1, y)dF2(y)− c1 ≤
∫

T2

p(t̄1, y)dF2(y)− c1 = P1(t̄1)− c1 = gv(a
∗),

where the first inequality follows from the monotonicity of p. Therefore, no type of
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country 1 will deviate. A similar argument shows that country 2 will not deviate and

start a war. Therefore s∗(t) is an equilibrium and the proof is complete.

These two results give a condition for when a peaceful equilibrium is possible

and when it is not. It is important to note that this condition is based solely on

the information structure of the countries’ uncertainty and their costs of war and

is completely independent of the form of the bargaining process. In other words,

no possible bargaining norm, protocol, or institution can eliminate all chance of war

when the social cost of war is small and the relevant strategic uncertainty concerns the

distribution of power. This is because, as demonstrated in Theorem 3, if c1 + c2 < c̄,

then the settlement amount is not large enough to satisfy the “strongest” type of

both countries simultaneously. This, coupled with the incentive of weaker types

to misrepresent and mimic this strongest type, precludes the possibility of always

peaceful outcomes, no matter what bargaining process is used.

Another important feature of Theorem 4 is that it implies a trivial sufficient

condition for the existence of peaceful game form is that c1 + c2 ≥ 1. Yet, much of

the time this condition is unlikely to hold, i.e., it is rarely the case that a real world

conflict generates relative costs that are greater than the total value of the object of

dispute. However, if there is a third party that is willing to provide a sufficiently large

subsidy to the peace process, such as an international organization or a superpower,

a peaceful settlement is possible. Permitting this possibility, we can establish the

following corollary.

Corollary 1 If a third party provides a subsidy

φ ≥ P1(t̄1)− P2(t̄2)− (c1 + c2),

then there exists a crisis bargaining game form that allows the unilateral use of force

in which an always peaceful equilibrium exists.

In this result, the subsidy amount is the minimum amount that will insure that there

is an agreement that both sides will prefer to unilaterally starting a war. Thus,

in a world with a large powerful country willing to provide sufficient subsidies, the
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occurrence of war as a consequence of private information about relative power can

be avoided.13

4.3 General Uncertainty about the Value of War

Finally, we arrive at the case where there is general uncertainty about the two coun-

tries’ values for war. In particular, we assume that wi, the value of fighting for country

i, is private information. Of course, it is commonly known by both sides that war is

inefficient, so it must be that w1 + w2 < 1. It is then immediate that the countries’

private information must be correlated. Although this formulation of the uncertainty

facing countries has not been analyzed previously in the formal literature on interna-

tional conflict, it may closely resemble what exists in the real world. That is, while

countries may “know” that war is inefficient, they many not know much more than

their own value for fighting. This is a situation with correlated values. That is, if one

country has a high utility for war, the other country most likely has a low utility.

We implement this general uncertainty into our framework by defining the set of

possible war values by

W = {(w1, w2) ∈ [0, 1]2 | w1 + w2 < 1}.

This set is therefore the set of possible type combinations of the two countries, i.e.

Tp = W .14 In what follows we suppose the common prior f is uniform on W .

Our first result in this section shows that with general uncertainty about the value

of war, there is always a positive probability of war, no matter what the details of

the bargaining procedure are.

Theorem 5 If f is uniformly distributed on W , then no always peaceful equilibrium

exists in any crisis bargaining game form that allows the unilateral use of force.

Proof : The method of proof is by contradiction. We begin by supposing there is an

13This corollary supports the argument that if there is a global hegemon, then the international
system is likely to be more peaceful, given that the hegemon is willing to pay the cost (Kindleberger
1973, Gilpin 1981, Keohane 1984).

14Here, because the private information of country i is the value of war, we use the notation wi

rather than ti for the type of country i.
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always peaceful equilibrium of a crisis bargaining game form that allows the unilateral

use of force. By Result 4, there exists an incentive-compatible direct mechanism such

that π(w) = 0 and vi(w) ≥ wi for all w ∈ W and i = 1, 2.

Because π(w) = 0, the expected utility of type w1 of country 1 is given by

E U1(w1) =

∫ 1−w1

0

v1(w1, y)
dy

1− w1

=
1

1− w1

∫ 1−w1

0

v1(w1, y) dy,

and a similar definition applies to country 2. Applying Lemma 1 in the Appendix

with π(w) = 0, we have E U1(w1) = (1/2)(1 + w1) and E U2(w2) = (1/2)(1 + w2).

We finish the argument by recalling that v1(w) + v2(w) = 1 for all w ∈ W and

performing the following calculations:

∫

W

[v1(w1, w2)+v2(w1, w2)] dw =

∫ 1

0

∫ 1−w1

0

v1(w1, w2) dw2 dw1 +

∫ 1

0

∫ 1−w2

0

v2(w1, w2) dw1 dw2

∫

W

[1] dw =

∫ 1

0

(1− w1) E U1(w1) dw1 +

∫ 1

0

(1− w2) E U2(w2) dw2

1

2
≥

∫ 1

0

(1− w1)(1/2)(1 + w1) dw1 +

∫ 1

0

(1− w2)(1/2)(1 + w2) dw2

1

2
≥

∫ 1

0

(1− x2) dx

1

2
≥ 2

3
.

This contradiction establishes our result.

The content of this theorem can be phrased as follows. Consider any bargaining

procedure that may be used to moderate disputes between two countries. This in-

cludes, for example, any direct bargaining process in which the countries can make

offers and counteroffers to each other, as well as any arbitration mechanism in which

the parties communicate to a formal institution and this institution decides how the

dispute will be settled. Then the theorem tells us that, under its assumptions, no

such institution can have an that leads to a peaceful resolution of the dispute for

all realizations of the countries’ valuations of war. Here we have a robust result
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linking uncertainty and war. When war payoffs are correlated and each country can

resort to the unilateral use of force, then there are no bargaining protocols, norms,

or institutions that can eliminate inefficient war.

Given this general result linking uncertainty and war, it is natural to ask how much

peace is possible. That is, of all equilibria of all possible settlement procedures, which

is best in the sense of maximizing social welfare and what institution or bargaining

process generates this outcome? In the next result we characterize all such a “second

best” procedures.

Theorem 6 If f is uniformly distributed on W , then any equilibrium outcome that

maximizes social welfare among all crisis bargaining game forms that allow the uni-

lateral use of force must satisfy

π(w1, w2) =





0 if min(w1, w2) < k[1−max(w1, w2)]

1 if min(w1, w2) > k[1−max(w1, w2)],

where k = (1/12)(
√

97− 5).

Proof : Consider some equilibrium of some crisis bargaining game form that allows

the unilateral use of force. By Result 2, there exists an incentive-compatible direct

mechanism Γ = (π, v1, v2) yielding the same outcome that satisfies vi(w) ≥ wi for all

w ∈ W such that π(w) 6= 1 and i = 1, 2. We are interested in establishing which

choice of Γ maximizes average social welfare, which is given by

∫

W

(1)(1− π(w1, w2)) + (w1 + w2)π(w1, w2) df.

Let Γ∗ denote this optimal mechanism. To begin, it is easy to see that Γ∗ must have

π∗(w1, w2) ∈ {0, 1}.15 Therefore, we can define a function h(x) such that

π∗(w1, w2) =





1 if h(w1) ≤ w2

0 if h(w1) > w2.

15This is an application of the bang-bang principle of optimal control.
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By the symmetry of the problem, we can assume that h is decreasing and symmetric

about the 45◦ line. We can use this to write the social welfare of Γ∗ as

SW ∗ =

∫ 1

0

∫ 1−w1

0

[
(1− π∗(w1, w2)) + (w1 + w2)π

∗(w1, w2)
] dw2 dw1

1/2

= 2

∫ 1

0

[∫ h(w1)

0

(1) dw2 +

∫ 1−w1

h(w1)

(w1 + w2) dw2

]
dw1

= 2

∫ 1

0

[
h(w1) + w1(1− w1 − h(w1)) +

1

2
((1− w1)

2 − (h(w1))
2)

]
dw1.

As f is uniformly distributed on W , it follows from Lemma 1 that for Γ∗, the

following expressions hold:

E U1(w1) =
1

2
(1 + w1)− 1

1− w1

∫ 1

w1

∫ 1−x

0

π∗(x, t) dt dx (6)

and

E U2(w2) =
1

2
(1 + w2)− 1

1− w2

∫ 1

w2

∫ 1−y

0

π∗(t, y) dt dy. (7)

In addition, Γ∗ must be a solution to the problem of maximizing SW ∗ given that

equations (6) and (7) hold and that the following inequality constraint holds:

∫ 1

0

∫ 1−w1

0

[
v∗1(w1, w2)(1− π∗(w1, w2)) + w1π

∗(w1, w2)
] dw2 dw1

1/2

+

∫ 1

0

∫ 1−w2

0

[
v∗2(w1, w2)(1− π∗(w1, w2)) + w2π

∗(w1, w2)
] dw1 dw2

1/2
≤ SW ∗

From Lemma 1, this inequality can be rewritten as follows:

SW ∗ ≥ 2

∫ 1

0

[
1

2
(1− w2

1)−
∫ 1

w1

∫ 1−x

0

π∗(x, t) dt dx

]
dw1

+ 2

∫ 1

0

[
1

2
(1− w2

2)−
∫ 1

w2

∫ 1−y

0

π∗(t, y) dt dy

]
dw2

SW ∗ ≥
∫ 1

0

(1− w2
1) dw1 − 2

∫ 1

0

∫ 1

w1

(1− r − h(r)) dr dw1
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+

∫ 1

0

(1− w2
2) dw2 − 2

∫ 1

0

∫ 1

w2

(1− s− h−1(s)) ds dw2

SW ∗ ≥ 2

3
− 2

∫ 1

0

∫ 1

w

(1− r − h(r)) dr dw

+
2

3
− 2

∫ 1

0

∫ 1

w

(1− s− h−1(s)) ds dw

SW ∗ ≥ 4

3
− 2

∫ 1

0

∫ 1

w

(1− t− h(t)) + (1− t− h−1(t)) dt dw

SW ∗ ≥ 4

3
− 4

∫ 1

0

∫ 1

w

[1− t− h(t)] dt dw.

The last step follows from h being symmetric about the 45◦ line.

Summarizing what we have done so far, we see that if we define

L(w, h) = 2

[
h(w) + w(1− w − h(w)) +

1

2
((1− w)2 − (h(w))2)

]

and

M(w, h) = 4

∫ 1

w

[1− t− h(t)] dt + L(w, h),

then Γ∗ must be a solution to the problem of maximizing
∫ 1

0
L(w, h) dw subject to∫ 1

0
M(w, h) dw ≥ 4/3. This is a calculus of variations problem and the solution must

satisfy

∂L

∂h
+ λ

∂M

∂h
= 0

2[1− w − 2h] + λ[−4(1− w) + 2(1− w − 2h)] = 0

(1 + λ)[1− w − 2h] = λ(2)(1− w)

1− w − 2h =
2λ

1 + λ
(1− w)

2h = 1− w − 2λ

1 + λ
(1− w)

h(w) = (1− w)(
1

2
− λ

1 + λ
).

In order to solve for λ, we solve for the case in which the inequality constraint is
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6

-

1

1

w1

w2

Pr(war) = 0

Pr(war) = 1

Figure 1: Optimal Mechanism: The boundary of the optimal mechanism is defined by
the relation min(w1, w2) = k[1−max(w1, w2)]. For min(w1, w2) < k[1−max(w1, w2)]
a peaceful settlement is proposed (and accepted) and for min(w1, w2) > k[1 −
max(w1, w2)] war is induced.

binding. This gives the result.

Remembering that a mechanism is a function that determines a settlement and a

probability of war for each possible pair of types, the proof of this theorem involves

solving a maximization problem defined over a set of functions. Specifically, the

optimal mechanism is a function that must maximize social welfare subject to the

incentive-compatibility conditions that are required in equilibrium and the constraint

that the sum of the individual payoffs must not exceed total social welfare. This

problem is solved via methods of the calculus of variations.

The result stated in Theorem 6 can perhaps best be understood pictorially. Fig-

ure 1 illustrates the regions in which war occurs and in which war is avoided in any

optimal dispute settlement procedure. Specifically, any such procedure must have the

cut-line shown in the figure such that for all type pairs (w1, w2) below the line, the

procedure provides a settlement that both sides prefer to war, and for all type pairs

above the line, war occurs with certainty. Our result is that this is the best that any
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institution, bargaining protocol, or mediation procedure can achieve.

The characterization given in Theorem 6 has several other interesting implications.

First, it implies that, in any optimal procedure, for every type of country i, there is a

positive probability of a peaceful settlement and a positive probability of a costly war.

Second, this theorem implies that it is optimal to fight “small” wars (wars with low

total costs) and settle more costly wars. Finally, from an institutional perspective,

social welfare maximization implies an “all-or-nothing” approach to intervention and

mediation. That is, in any optimal mechanism, the probability of war is either zero or

one. Rather than working to have a low but non-zero probability of war everywhere,

our result suggests that institutional peacemakers should act to resolve disputes when

the social cost of war are high, but allow costly conflict when social costs are low.

5 Discussion

While the analysis above characterizes general consequences of strategic incentives

in the crisis bargaining setting, it is important to note that the objective is not to

generate an all inclusive model for war. Rather, the class of games explored is shaped

by the types of bargaining situations discussed in the literature on bargaining and

war. It is, therefore, worthwhile to take some time to note more clearly what sorts of

extensions fit comfortably within the results stated above, and which do not.

Obviously, our results are not sensitive to refinements of the equilibrium set. That

is, because the results hold for Baysian-Nash equilibria, they hold for all Perfect

Baysian Equilibria, along with any off-the path belief refinements. Similarly, one

might wonder whether or not our results speak to the new formal conflict literature

on “war as a bargaining process.” On the one hand, we model war as a costly lottery,

and do not explicitly model the war fighting process. Clearly, this limits our ability

to talk about this process. On the other hand, to intelligently (rationally) model

the decision to start a war, or a war fighting process, the decision-maker needs to

be able to evaluate the continuation values of each alternative, in particular, the

continuation values for war and negotiations. In this sense, explicitly modeling the

process that resolves the conflict inefficiently really isn’t necessary for understanding

the decision to go down that inefficient settlement path. We would note, however,
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that the mapping of war fighting processes into the different types of uncertainty is not

a trivial task. For example, in the case where we consider uncertainty about the cost

of war in the costly lottery, we are assuming that country two’s costs do not influence

country one’s expected payoffs, and vice versa. If, however, the costs of country two

determine how long they fight before they agree to a peaceful settlement, and the

size of the acceptable settlement after some fighting depends on the realizations of

the player’s costs, the structure of the uncertainty created by the war subgame may

be hard to characterize. In particular, it might not be a simple private value problem

characterized by our costly lottery assumption in Theorems 1 and 2. This is a reason

why it is important that we consider different types of uncertainty about war payoffs.

Another issue to consider is our assumption regrading how countries end up at

war. There are many alternative assumptions one could make: both countries must

choose to fight for war to occur, one country must choose to fight and the other must

at least choose not to capitulate, or any single country can start a war unilaterally.

The assumption chosen depends on the answer one prefers to the substantive question:

can any single country start a war, or does it take to to have a fight? Fey and Ramsay

(2007) consider the first case, in the context of mutual optimism arguments, assuming

there both countries must choose to fight for a war to occur. He we assume that any

country can start a war unilaterally. One might argue that an implicit assumption

in our model is the that the target then resists. While a bit of a semantic issue, as

a formal matter, our results are based on the assumption that a unilateral change in

the status quo is costly and, given the state of information at the time of the decision,

an uncertain endeavor. We interpret this cost as the cost of war, but whether or not

the term “war” is equally appropriate for the conflict between Britain and Germany

in 1914 and the invasions of Denmark and Luxembourg in 1940, is less important

than the fact that a unilateral change to the status quo is costly.

Finally, there is the obvious question of the relative value of general results and

specific predictions. The question of what modeling approach to take must depend

on the question being asked. In particular, questions relating specific institutional

forms, norms, or bargaining procedures to the probability of war and peace requires

an analysis of the appropriate strategic environment, and call for an approach very

different from the one we take here. On the other hand, as a theoretical matter, we
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may be interested in results that are not institution specific, or that apply to a wide

class of different institutions and strategic settings. To the extent that answers to

general questions about the relationship between uncertainty and war are the object

of interest, no iteration of the process of analyzing specific protocols will reveal these

general equilibrium phenomenon. For these questions, the “game-free” approach is a

useful tool.

6 Conclusion

This paper seeks to establish general results about the fundamental incentives inher-

ent in crisis bargaining. Rather than fix a particular model and derive results that

are limited to this single extensive form, we seek to identify properties shared by all

equilibria of all possible models of crisis bargaining. We develop these results across

a range of information environments in order to identify the conditions under which

the positive probability of war is an unavoidable consequence of private information.

We will also characterize the nature of the “second-best” solution in the case where

there is always a risk of war.

We have focused on three kinds of uncertainty: uncertainty about the costs of

war, uncertainty about the distribution of power, and uncertainty about both costs

and outcomes. These various sources of uncertainty correspond to significantly dif-

ferent informational structures with important implications for strategic interaction

in a crisis. Uncertainty about costs implies that the underlying player “types” are

independent, in the sense that one country’s realized preference for fighting does not

directly affect another’s utility for fighting. Alternatively, the international system

may produce uncertainty about the relative strength and the probability of victory.

This outcome uncertainty implies a different strategic calculation on the behalf of

states. In this situation, the countries’ values for war are are interdependent, al-

though information remains uncorrelated. That is, one state’s utility for fighting is

directly affected by the realization of the other’s type. Finally, there is the possibility

that the players are uncertain about both cost and the distribution of power. In such a

situation, states only know that war is inefficient, i.e., state 1’s utility for fighting plus

state 2’s utility for fighting must sum to less than 1. Given this form of uncertainty
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the players types are not necessarily interdependent, but they are correlated.

Given these alternative sources of uncertainty, we find that the link between in-

complete information and positive probability of war depends in important ways on

the types of uncertainty states face. First, we find that whether or not war occurs with

some probability where there is uncertainty about the costs of war depends on details

of the strategic interaction and the bargaining protocol. When there is uncertainty

about the distribution of power, then whether or not there incomplete information is

sufficient for a positive probability of war depends on the total social cost of conflict.

This result is qualified by the fact that subsidies can decrease the range of parameter

values where an institution may resolve a conflict.

Finally, we find that when there is uncertainty about countries’ war payoffs, but

certainty about inefficiency, there is always a positive probability of war in equilib-

rium, regardless of the bargaining environment. Our characterization of the second

best mechanism shows that it will only be effective at the cost of allowing war when

the social cost of conflict is low, while providing successful mediating when the social

cost of war is high (similar to interdependent types). Yet, unlike the when there is

uncertainty about the distribution of power, there are no circumstances where the

second best institution is always peaceful, in the sense that the probability of war is

zero for some given set of exogenous parameter values.

In the end, this paper has laid out a simple framework for analyzing some general

questions about institutional design. We have begun to sketch out the situations

where norms and institutions may be useful for resolving conflicts. In particular,

we have focused on how various theoretical sources of uncertainty may influence the

possibility for “well designed” institutions to eliminate unwanted, inefficient conflict.

It is also true that institutions do not just arrive from nowhere, they are endogenous

to the negotiation process between states. Therefore, another unresolved question is,

when a peaceful institution exists, would it ever be possible for countries to agree to

implement it before they know the particular circumstances under which it will be

employed? Finally, we would note that our results and the method we use does not

replace the need to better understand the logic of particular institutional arrange-

ments. That is, in order to answer many important questions about international

institutions we must depart from the abstract framework of mechanism design and
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explicitly characterize the actions, utilities, and information of states. So while this

paper provides an outline of the possibilities, only careful analysis of particular strate-

gic environments and incentive will explain why institutions in the real world may

look and work as they do.
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7 Appendix

In this appendix, we state and prove a lemma used to derive the main results in the

text. Here, and in the text, we suppose that the functions we consider are measurable,

but not necessarily continuous and thus we take all integrals to be Lebesgue integrals.

Lemma 1 If f is uniformly distributed on W , then any equilibrium of any crisis

bargaining game form that allows the unilateral use of force must satisfy

E U1(w1) =
1

2
(1 + w1)− 1

1− w1

∫ 1

w1

∫ 1−x

0

π(x, t) dt dx

and

E U2(w2) =
1

2
(1 + w2)− 1

1− w2

∫ 1

w2

∫ 1−y

0

π(t, y) dt dy.

Proof : Suppose there is an equilibrium and suppose a direct mechanism. . .

In general, the payoff to country i, i = 1, 2, from a mechanism Γ = (π, v1, v2),

given values w1 and w2 is

π(w1, w2) · wi + (1− π(w1, w2))vi(w1, w2).

As f is uniform, the conditional distribution of w2, given w1, is uniform on [0, w1].

Thus, for country 1 with a type w1, let E U1(w̃1 | w1) denote the expected utility of

falsely reporting a type w̃1. This expected utility is given by

E U1(w̃1 | w1) =
1

1− w1

∫ 1−w1

0

π(w̃1, t)w1 + (1− π(w̃1, t))v1(w̃1, t) dt.

We also define E U1(w1) = E U1(w1 | w1). To save on notation, we define

T1(w̃1 | w1) =(1− w1) E U1(w̃1 | w1)

=

∫ 1−w1

0

π(w̃1, t)w1 + (1− π(w̃1, t))v1(w̃1, t) dt,
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and let

T1(w1) = T1(w1 | w1) =

∫ 1−w1

0

π(w1, t)w1 + (1− π(w1, t))v1(w1, t) dt (8)

For later use, we note that T1(w̃1 | w1) and thus T1(w1) are absolutely continuous and

therefore differentiable almost everywhere.

For country 1 with a type w1, incentive-compatibility requires that for all w1, w̃1 ∈
[0, 1], E U1(w1 | w1) ≥ E U1(w̃1 | w1), which is equivalent to

T1(w1 | w1) ≥ T1(w̃1 | w1) for all w1, w̃1 ∈ [0, 1]. (9)

From this, it is clear that

T1(w1) = max
w̃1∈[0,1]

T1(w̃1 | w1).

Thus, by the Envelope Theorem (Milgrom and Segal 2002) it follows that

T ′
1(w1) =

∂T1(w̃1 | w1)

∂w1

∣∣∣
w̃1=w1

. (10)

The partial derivative on the right-hand side of this expression is

∂T1(w̃1 | w1)

∂w1

=

∫ 1−w1

0

π(w̃1, t) dt

−
[
π(w̃1, 1− w1)w1 + (1− π(w̃1, 1− w1))v1(w̃1, 1− w1)

]
.

By evaluating this partial derivative at w̃1 = w1 and noting that individual rationality

(or war consistency) implies that v1(w1, 1−w1) = w1, we see that equation (10) yields

the following expression:

T ′
1(w1) =

∫ 1−w1

0

π(w1, t) dt− w1.
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As T1 is absolutely continuous, it follows that

T1(1)− T1(w1) =

∫ 1

w1

T ′
1(x) dx =

∫ 1

w1

∫ 1−x

0

π(x, t) dt− x dx

Noting from equation (8) that T1(1) = 0, we get

T1(w1) =
1

2
(1− w2

1)−
∫ 1

w1

∫ 1−x

0

π(x, t) dt dx.

Finally, recalling that T1(w1) = (1− w1) E U1(w1), we get

E U1(w1) =
1

2
(1 + w1)− 1

1− w1

∫ 1

w1

∫ 1−x

0

π(x, t) dt dx,

which establishes the result for player 1. An analogous calculation establishes the

result for player 2.
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