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Abstract

By pessimistic accounts, issue indivisibility causes war by prohibiting actors

from selecting mutually acceptable agreements. In contrast, when mixed with

other bargaining frictions, this note shows that issue indivisibility can promote

peace. With shifting power, moderate indivisibilities allow rising states to credibly

promise concessions they otherwise could not, mitigating commitment problems.

With asymmetric information, moderate indivisibilities can convince actors to

issue safer demands. As a result, in both cases, the probability of war is non-

monotonic in indivisibility. The results therefore indicate that the theoretical

relationship between indivisibilities and war is not as clear as the literature cur-

rently suggests.
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1 Introduction

Conventional wisdom indicates that indivisible issues—bargaining objects that must go

to a single actor—are a force for war. Pessimistic accounts are unambiguous here. The

logic is straightforward. Because war is costly, settlements exist in principle that leave

both sides better off (Fearon 1995). However, the range of these mutually acceptable

settlements might require dividing the good to some degree. Issue indivisibilities make

that impossible, setting the stage for war (Iklé 1971; Hassner 2003; Toft 2006; Svensson

2007; Goddard 2009; Keels and Wiegand 2020). Indeed, researchers have pointed to

indivisibilities as the root of situations as diverse as the “Troubles” of Northern Ireland,

Indian-Pakistani fights over Kashmir, and the Israel-Palestinian conflict.

By less pessimistic accounts, issue indivisibility is a more neutral force. This line

of thought sees side payments as a solution. Even with indivisibilities, any remaining

divisible goods inject liquidity into the system (Fearon 1995). As a result, indivisibilities

only appear to cause problems when the value of the indivisible goods swamp the value

of the divisible goods. For example, Pillar (2014, 24) writes “If the stakes are chiefly

indivisible, so that neither side can get most of what it wants without depriving the

other of most of what it wants, negotiations are less apt to be successful.” Based on

this, Walter (1999, 131) infers that such a problem “makes settlement less likely.”

From a research design perspective, there are two problems with how existing work

has drawn these conclusions. First, current conceptions tend to compare a world with

indivisibilities to the basic crisis bargaining model. This is a frictionless, static game

with complete information. Peace occurs with certainty here. As a result, the deck

is stacked in favor of issue indivisibility causing war—there is no way for it to cause

peace because peace is already maximized. Second, discussions of indivisibilities often

focus on the extreme cases: no invisibilities and a fully indivisible good. This is not a

true comparative static: it is a comparison of two special cases. A true comparative

static requires full variation in indivisibility and then analysis how the probability of

war changes along that variation.

This note addresses both of these problems. Fixing either in isolation generates the

same standard conclusions. However, relaxing both simultaneously shows that mod-

erate levels of indivisibilities can be peace promoting. To show this, I develop a pair

of models, one featuring commitment problems and the other featuring information
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problems. The equilibria of these games permit both peace and war, allowing issue

indivisibility to perhaps move the needle in either direction. I also measure issue in-

divisibility as a portion of the total policy in dispute, with the remainder serving as a

side payment.

Comparative statics reveal two distinct mechanisms by which issue indivisibilities

can cause peace. Under shifting power, indivisibilities can prevent rising states from

demanding as much out of the declining state post-shift. In other words, indivisibil-

ities allow the rising state to make credible otherwise incredible commitments. This

mitigates the mechanism that normally causes conflict. With the declining state seeing

more value in post-shift periods, it opts against preventive war.

Under uncertainty, indivisible issues may prohibit the uninformed state from propos-

ing its optimal demand under the risk-return tradeoff. This forces the state to choose

a safer or riskier demand instead. I show that the safer option is sometimes optimal,

resulting in a lower probability of war. In fact, indivisibilities can create environments

where the only proposals result in either certain war or certain peace.

In both cases, the full relationship is nonmonotonic. Some indivisibilities can alle-

viate commitment problems and information problems. However, eventually both sides

require the indivisible good to maintain the peace. In turn, war occurs with certainty.

These results help explain the mixed empirical results for the indivisibility mech-

anism (Mason, Weingarten Jr and Fett 1999; Tir 2003; Hensel and Mitchell 2005).

According to the current understanding, “[b]argaining theories are hard pressed to

explain [these] result[s], as more indivisible issues should produce fewer agreements”

(Hensel and Mitchell 2005, 283). I show that this expectation is an artifact of the sim-

ple but omnipresent indivisibility structures. Once corrected, the relationship between

indivisibilities is more ambiguous than existing treatments indicate.

2 Issue Indivisibilities as a Cause for War

I begin by building a basic bargaining model that allows full variation in indivisibil-

ity. The goals here are two fold. First, this section reacquaints the reader with issue

indivisibility as an explanation for war. Second, the results here verify that the type

of indivisibility developed is not inherently peace promoting. Thus, whatever peace-

inducing effects that arise later are a function of the competing incentives added.
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Two states, A and B, bargain over a basket of goods with a total value standardized

to 1. I use the ultimatum game to demonstrate the main results, with further analysis

in the discussion. The interaction begins with A demanding x. Normally, A could

select any portion of the good x ∈ [0, 1]. Here, however, suppose that φ ∈ [0, 1] portion

of the good is indivisible; the remaining 1 − φ represents the side payment available.

The special case φ = 0 captures the standard model, while φ = 1 makes bargaining an

all-or-nothing affair. Thus, A’s proposal is either x ∈ [0, 1− φ] or x ∈ [φ, 1].1

After A proposes x, B accepts or rejects. Accepting implements the division. Payoffs

here are x to A and 1 − x to B. Rejecting leads to war. As standard, A earns p − cA
and B earns 1− p− cB, where p ∈ [0, 1] and ci > 0. To avoid corner solutions, I assume

that both parties have positive war payoffs throughout.

I use this parameterization of issue indivisibility because it is a rigid form. This

stacks the deck against indivisibilities helping in the following extensions. For example,

I could allow for two or more indivisible goods. However, the presented model’s φ value

treats those indivisible goods as a single item and thus creates a strictly more indivisible

environment. This assumption is mostly innocuous, and I describe where it matters.

The standard issue indivisibility results from this setup:

Proposition 1. War occurs in equilibrium if φ > max{p+ cB, 1− p+ cA}.

Peaceful agreements require both to prefer that deal to war. When φ is larger than

p+ cB, B must receive the indivisible good to prefer peace. Likewise, when φ is larger

than 1− p+ cA, A must receive the indivisible good. But the indivisible good can only

go to one player, and thus war occurs.

3 Indivisibilities and Commitment Problems

I now turn to how indivisibilities can promote peace, beginning with a model of pre-

ventive war. To illustrate the mechanism, consider a classic two-stage extension of the

baseline model. Play begins with A making a demand x1, with the same restrictions

that φ brings as before. B accepts or rejects. Rejecting initiates a game-ending war.

1As such, receiving any part of the good is not a prerequisite for receiving a different part. However,
as I explain below, the results are not sensitive to this assumption.
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Accepting locks in the settlement for the period and advances to the next stage. There,

A demands x2. As before, B accepts or rejects; this time, either choice ends the game.

Payoffs are as follows. The states share a common discount factor δ ∈ (0, 1). If B

accepts both demands, A earns (1−δ)x1+δx2, while B receives (1−δ)(1−x1)+δ(1−x2).
If B accepts in the first period but rejects in the second, A earns (1− δ)x1 + δ(p′− cA),

while B earns (1− δ)(1− x1) + δ(1− p′ − cB), where p′ ∈ (p, 1]. Finally, if B rejects in

the first period, A earns p− cA while B earns 1− p− cB.

Setting φ = 0, this model generates the standard shifting power commitment prob-

lem. In the second period, A’s share of the power equals p′. It therefore captures

a portion of the good commensurate with that amount. B recognizes that A cannot

credibly promise to take less at that stage. Moreover, it realizes that A’s share of the

power in the first stage is only p. In turn, it may prefer a costly war in the first stage

under more favorable terms than an efficient but disadvantageous settlement later.

Nevertheless, indivisibilities introduce a more complicated relationship:

Proposition 2. In the preventive war model, the relationship between indivisibilities

and war is nonmonotonic, with the probability of war minimizing at middling levels of

φ for some parameters.

How do indivisibilities promote peace? Consider A’s equilibrium demand in the

second stage. As the proposer, its goal is to give the least it can to B without sparking

a war. Without indivisibilities, it keeps p′+ cB for itself and leaves 1− p′− cB for B. In

turn, war occurs in the first stage if B earns more from fighting than taking everything

up front and securing only 1− p′ − cB later. The appendix works through the details.

Intuitively, if B is sufficiently patient, securing a larger share of the pie over the long

term is worth suffering the inefficiencies of war. This is always true as δ approaches 1.

Now consider how indivisibilities alter that calculation. Before, A wanted to demand

p′ + cB in the second stage. But if the good is sufficiently indivisible, capturing that

exact amount is not possible. Demanding any more results in B initiating A war, which

A would like to avoid. The only remaining option is to demand less. As long as the

good is not too indivisible, A prefers the smaller share to fighting a war. Because B

receives more in the second stage, it must be more patient than in the previous case

to fight a war in the first stage. Indivisibilities allow peace to transpire here because

they allow A to credibly commit to giving B a better deal in the future, leaving B with
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Figure 1: Equilibrium outcome as a function of indivisibilities and patience.

less incentive to fight a preventive war up front. In fact, peace can prevail even if the

players are infinitely patient.

Figure 1 illustrates the result. The nonmonotonicity arises when patience is high.

Without serious indivisibilities, the standard preventive war mechanism takes hold.

Increasing indivisibilities forces A to broker a better deal post-shift, resolving the com-

mitment problem and allowing peace to arise. However, extreme indivisibilities make

any post-shift agreement untenable, reverting the outcome back to war.

This result is not sensitive to the modeled indivisibility. The key requirement is

simply that the indivisibility prohibits the rising state from taking as much as it would

post-shift without indivisibilities. Thus, the mechanism arises with multiple indivisible

goods or an initial section of the bargaining good that is a prerequisite before offering

any side payments. In that light, the result requires A to have some proposal power.

If B were to have all the proposal power, the extensive form maximizes its negotiation

payoff by assumption (Fey and Kenkel 2021), and so indivisibilities could only hurt its

post-shift payoff.
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4 Indivisibilities and Information Problems

Indivisibilities can also reduce the probability of war when asymmetric information

would otherwise cause conflict. To understand why, consider the following extension

to the baseline model. Nature begins by drawing B’s cost of war cB from the interval

[cB, cB] with a twice continuously differentiable cumulative distribution function FB(cB)

and corresponding probability density function fB(cB). I assume that the distribution’s

hazard rate fB(cB)
1−FB(cB)

is weakly increasing.2 B sees the draw but A only knows the prior.

Despite the different structure, the main result parallels commitment problems:

Proposition 3. In the asymmetric information model, the relationship between indi-

visibilities and war is nonmonotonic, with the probability of war minimizing at middling

levels of φ for some parameters.

In a perfectly divisible world, A weighs the risk-return tradeoff. Demanding more

yields a better agreement whenever B accepts but also increases the probability of

rejection. The proposer therefore must balance the two. Call the optimal balance

x∗. If x∗ is feasible, A demands it. However, sufficient indivisibilities make proposing

exactly x∗ impossible. Instead, A must decide between demanding the largest feasible

amount less than x∗ or the smallest feasible amount greater than x∗. If the former

demand generates a greater payoff, the probability of war declines. This is because the

proposal to B is more generous, causing a larger portion of the types to accept.

As Proposition 3 claims and Figure 2 illustrates, A sometimes takes the safer route.3

In the left half of the figure, indivisibilities do not impact A’s ability to demand the op-

timal quantity. As such, the probability of war remains static. Sufficient indivisibilities

then force A to alter its decision. Choosing the more conciliatory demand, the proba-

bility of war declines. In fact, indivisibilities may induce A to make a no-risk proposal.

However, in the rightmost portion of the figure, the indivisibilities are extreme. War

becomes certain—A must receive the entire indivisible good to be satisfied, but this

leaves an insufficient quantity for any type of B to accept.

There are a few discussion points here. First, any indivisibility—not just the simple

one modeled here—that prohibits the proposer from choosing the optimal demand

can exhibit this peace-inducing effect. Second, unlike the shifting power model, the

2This ensures a unique solution to the first order condition.
3The figure uses a uniform distribution with p = .4, cA = .2, cB = 0, and cB = .4.
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Figure 2: The probability of war as a function indivisibilities.

indivisibility-induced peace is not Pareto improving. Instead, it hurts the proposer,

who cannot make the demand that optimizes the risk-return tradeoff. Finally, the result

is not as sensitive to the identity of the proposer. The appendix develops an extension

with two-sided incomplete information where, regardless of the proposer, the probability

of war is non-zero without indivisibilities but is 0 with the proper indivisibilities.

5 Conclusion

This note reevaluated the theory that issue indivisibilities inherently promote conflict.

To the contrary, the models presented here show that indivisibilities can induce peace

when mixed with other sources of bargaining frictions. Moreover, only moderate in-

divisibilities are necessary to see the benefits. As such, it is not surprising that the

empirical relationship is inconsistent.

More broadly, this note underscores the importance of taking complete comparative

statics and mixing sources of bargaining frictions. Much of our knowledge on conflict

comes from simple comparisons of some bargaining friction to static bargaining games

with complete information. The real world is more complicated. If we want to better

understand how mechanisms for war interact, then we must integrate them into the

same model. In matters of war and peace, sometimes two wrongs can make a right.
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6 Appendix

Let X be defined as the disjunction of the sets [0, 1− φ] and [φ, 1]—i.e., the feasible set

of proposals. The following Lemma will be useful throughout the proof:

Lemma 1. x ∈ X if and only if φ ≤ max{x, 1− x}.

The proof is straightforward. Suppose x ≥ φ. Then a construction of x is φ+ (1−
φ−x)—that is, give A the indivisible object and use the side payment until reaching the

desired x. If φ > x, then x is only possible if the side payment covers x, or 1− φ ≥ x.

Rearranging gives φ ≤ 1− x. This proofs the lemma.

6.1 Proof of Proposition 2

In the second stage, B accepts x2 if:

(1− δ)(1− x1) + δ(1− x2) ≥ (1− δ)(1− x1) + δ(1− p′ − cB)

x2 ≤ p′ + cB

There are three cases to consider: (1) A can make that exact proposal, (2) A cannot

make that exact proposal but it can propose an alternative that is mutually acceptable,

and (3) no mutually acceptable proposal is possible to offer.

6.1.1 The Proposal x2 = p′ + cB Is Feasible

If p′ + cB ∈ X, then A demands p′ + cB and B accepts. From Lemma 1, the non-knife

edge condition for this is φ < max{p′ + cB, 1 − p′ − cB}. I fully solve the game under

this condition before exploring the other parameter spaces elsewhere.

Moving up to the first stage, using x2 = p′ + cB as the expected division, B accepts

x1 if:

(1− δ)(1− x1) + δ(1− p′ − cB) ≥ 1− p− cB

x1 ≤
p− δp′

1− δ
+ cB (1)

Because x1 is 0-to-1 constrained, demanding nothing is still insufficient for B to

accept if:
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p− δp′

1− δ
+ cB < 0

δ >
p+ cB
p′ + cB

(2)

Thus, if φ < max{p′ + cB, 1− p′− cB} and δ > p+cB
p′+cB

, B prevents in the first period

in equilibrium.1

By analogous argument, B is willing to accept some value of x1 if δ < p+cB
p′+cB

. The

calculation of Line 1 showed that the optimal acceptable demand from A’s perspective

is p−δp′
1−δ +cB.2 Moreover, A prefers this to war if (1−δ)

(
p−δp′
1−δ + cB

)
+δ(p′+cB) > p−cA.

This reduces to cA + cB > 0, which is true. Thus, if p−δp′
1−δ + cB ∈ X, then A demands

that amount. By Lemma 1, the non-knife edge condition for this is φ < max{p−δp′
1−δ +

cB, 1 − p−δp′
1−δ − cB}. As such, if φ < max{p′ + cB, 1 − p−δp′

1−δ − cB} and δ < p+cB
p′+cB

, A

demands p−δp′
1−δ + cB in the first period, B accepts, and peace prevails throughout. 3

If φ > max{p−δp′
1−δ +cB, 1− p−δp′

1−δ −cB}, then the largest amount A can demand while

still inducing acceptance is 1− φ. This is not acceptable to A if:

p− cA > (1− δ)(1− φ) + δ(p′ + cB)

φ >
1− p+ cA − δ(1− p′ − cB)

1− δ
(3)

As such, if δ < p+cB
p′+cB

, φ < max{p′ + cB, 1 − p′ − cB}, and φ > max{p−δp′
1−δ +

cB,
1−p+cA−δ(1−p′−cB)

1−δ }, then war occurs in the first period. 4

Meanwhile, if Line 3 fails, then A is willing to make the deal. The total conditions

on the parameter space for this are δ < p+cB
p′+cB

, φ > max{p−δp′
1−δ + cB, 1 − p−δp′

1−δ − cB},
and φ < max{p′+ cB,

1−p+cA−δ(1−p′−cB)
1−δ }.5 Then A demands x1 = 1−φ, B accepts, and

peace prevails throughout.

1There are multiple equilibria here—A is indifferent in its demand choice because B rejects regard-
less. Similar phenomenon occurs in the other parameter spaces where war occurs in the first period,
and so I omit further references to multiple equilibria.

2This amount is strictly less than 1 because p−δp′
1−δ + cB < 1 reduces to δ(1− p′− cB) < 1− p− cB ,

which is always true.
3I can write the condition on φ more compactly because p−δp′

1−δ + cB < p′ + cB and 1 − p′ − cB <

1− p−δp′
1−δ − cB .

4I can write the lower bound on φ more compactly because 1−p+cA−δ(1−p′−cB)
1−δ > 1− p−δp′

1−δ − cB .
5I can write the upper bound on φ more compactly because 1−p+cA−δ(1−p′−cB)

1−δ > 1− p′ − cB .
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6.1.2 The Proposal x2 = p′+cB Is Not Feasible But Some Mutually Accept-

able Proposals Are

In the remaining cases, φ > max{p′ + cB, 1 − p′ − cB}. This means that A cannot

demand its optimal amount in the second stage. Instead, the largest it can keep for

itself while inducing acceptance is 1− φ. A prefers peace if:

(1− δ)(1− x1) + δ(p′ − cA) < (1− δ)(1− x1) + δ(1− φ)

φ < 1− p′ + cA (4)

From here, the continuation values for the second period are 1− φ for A and φ for

B. In turn, B accepts x1 if:

(1− δ)(1− x1) + δφ ≥ 1− p− cB

x1 ≤
p+ cB − δ(1− φ)

1− δ
(5)

Note that B will reject every possible x1 proposal if:

p+ cB − δ(1− φ)

1− δ
< 0

φ < 1− p+ cB
δ

⇐⇒ δ >
p+ cB
1− φ

(6)

This yields the first equilibrium parameter space within this case. If φ > max{p′ +
cB, 1− p′ − cB} and φ < min{1− p+cB

δ
, 1− p′ + cA}, war occurs in the first period.

The right hand version of Line 6 is what drives the nonmonotonic relationship. It is

a stricter condition to trigger B rejecting all demands, as the condition without relevant

indivisibilities was δ > p+cB
p′+cB

. Because φ > 1−p′−cB, B must be more patient to always

want to fight a preventive war with indivisibilities.

To demonstrate that peace results here, suppose now that φ < 1 − p+cB
δ

, meaning

that B is willing to be bought off in the first period. From Line 5, the largest demand

that A can make while still inducing acceptance is p+cB−δ(1−φ)
1−δ . Suppose that this

amount is feasible. From Lemma 1, the condition for this is φ < max{p+cB−δ(1−φ)
1−δ or

φ < 1− p+cB−δ(1−φ)
1−δ }. To eliminate cutpoints that are a function of themselves, I rewrite
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this condition as p > δ(1− φ) + φ(1− δ)− cB or p < 1− φ− cB.6

Meanwhile, A prefers proposing this quantity to war if:

(1− δ)
(
p+ cB − δ(1− φ)

1− δ

)
+ δ(1− φ) > p− cA

cA + cB > 0

This is true. As such, if φ > max{p′ + cB, 1 − p′ − cB, 1 − p+cB
δ
}, φ < 1 − p′ + cA,

and p > δ(1− φ) + φ(1− δ)− cB or p < 1− φ− cB, A demands x1 = p+cB−δ(1−φ)
1−δ in the

first period. B accepts, and peace prevails.

Now suppose that x1 = p+cB−δ(1−φ)
1−δ is not feasible. A’s best alternative is x1 = 1−φ,

and it prefers this to war if:

(1− δ)(1− φ) + δ(1− φ) > p− cA

φ < 1− p+ cA

This is true. The original condition on this parameter space was that A preferred

giving φ to B in the second period, which mandates φ < 1− p′ − cA. This is a stricter

condition. Intuitively, if A is willing to overlook the indivisibility in the second period

when it is stronger, it is certainly willing to overlook the indivisibility in the first period.

Summarizing this last case, if φ > max{p′+cB, 1−p′−cB, 1− p+cB
δ
}, φ < 1−p′+cA,

p < δ(1− φ) + φ(1− δ)− cB, and p > 1− φ− cB, A demands x1 = 1− φ. B accepts,

and peace prevails throughout.

6.1.3 No Mutually Acceptable x2 Is Feasible

By Line 4, the conditions for this are φ > 1−p′+ cA and φ > max{p′+ cB, 1−p′− cB}.
Because 1 − p′ + cA > 1 − p′ − cB, the condition can be more compactly written as

φ > max{p′ + cB, 1− p′ + cA}. War must occur here in the second stage.

Moving up a step, B accepts in the first stage if:

(1− δ)(1− x1) + δ(1− p′ − cB) ≥ 1− p− cB
6I put this in terms of p because solving the first inequality for φ generates an additional condition

based on whether a value is negative or positive (thus determining whether the inequality needs to
flip).
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x1 ≤
p− δp′

1− δ
+ cB

From Line 2, no proposal appeases B if δ > p+cB
p′+cB

. Thus, if φ > max{p′ + cB, 1 −
p′ + cA} and δ > p+cB

p′+cB
, B prevents in the first period.

If δ < p+cB
p′+cB

, then A’s most attractive acceptable proposal is p−δp′
1−δ +cB. From Lemma

1, the non-knife edge condition for this quantity to be in X is φ < max{p−δp′
1−δ + cB, 1−

p−δp′
1−δ −cB}. Moreover, A prefers this to war if (1−δ)

(
p−δp′
1−δ + cB

)
+δ(p′−cA) > p−cA.

This reduces to cA + cB > 0, which is true. As such, if δ < p+cB
p′+cB

, φ < max{p−δp′
1−δ +

cB, 1− p−δp′
1−δ − cB}, and φ > max{p′ + cB, 1− p′ + cA}, A proposes x1 = p−δp′

1−δ + cB and

B accepts. Peace prevails in the first stage, but war occurs in the second.

The next case is that A cannot propose x1 = p−δp′
1−δ + cB, which by Lemma 1 means

that φ > max{p−δp′
1−δ + cB, 1− p−δp′

1−δ − cB}. The largest alternative that still induces B’s

acceptance is x1 = 1− φ. This is not acceptable to A if:

p− cA > (1− δ)(1− φ) + δ(p′ − cA)

φ > 1− p− δp′

1− δ
+ cA

Combining terms, if φ > max{1− p−δp′
1−δ +cA, p

′+cB} and δ < p+cB
p′+cB

, then war occurs

in the first period.7

Finally, if φ < 1− p−δp′
1−δ + cA, φ > p′ + cB, 1− p′ + cA, 1− p−δp′

1−δ − cB, and δ < p+cB
p′+cB

,

then A demands x1 = 1 − φ and B accepts. Peace prevails in the first stage, but war

occurs in the second.

6.2 Proof of Proposition 3

To begin, a given type of B accepts if 1− x ≥ 1− p− cB, or x ≤ p + cB. As a result,

the probability that B accepts any given demand within the interior is F (x− p). Using

that, A’s objective function is:

(p− cA)F (x− p) + x(1− F (x− p))
7I can write the lower bound on φ more compactly because 1 − p−δp′

1−δ + cA > 1 − p−δp′
1−δ − cB ,

1− p−δp′
1−δ + cA > 1− p′ + cA, and p′ + cB > p−δp′

1−δ + cB .
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The first order condition of this is:

∂

∂x
(p− cA)F (x− p) + x(1− F (x− p)) = 0

1

x− p+ cA
=

f(x− p)
1− F (x− p)

(7)

If such a solution exists, it is unique. This is because the left hand side strictly

decreases in x and the right hand side weakly increases in x. For this reason, the

derivative is also increasing from the left and decreasing to the right, and therefore it is

a maximizer.8 Call the unique solution x∗. If x∗ is feasible, then A must demand that

amount.

If not, then the two feasible demands nearest to and straddling x∗ are φ and 1 −
φ. Examining whether the probability of war increases or decreases requires checking

whether x = φ or x = 1− φ yields the higher payoff.9 If 1− φ yields a greater payoff,

then the probability of war decreases over the baseline without indivisibilities.10

Even if A prefers the smaller demand for moderate indivisibilities, the ultimate

relationship is nonmonotonic. If φ > max{p+ cB, 1− p+ cA}, then A must receive the

entire indivisible good to be satisfied. But this leaves an insufficient amount for the

lowest cost type to accept. Thus, the probability of war is F (φ− p), which is positive.

Furthermore, if φ > max{p+cB, 1−p+cA}, then no type accepts A’s demand of x = φ.

The probability of war moves to 1.

6.3 A General Result with Uncertainty

Consider the model with uncertainty except now Nature also draws A’s cost of war

from a common prior distribution with the same requirement as B’s.11 Both draws are

privately observed by the state, with the other only knowing the prior. I now show a

8If 1
cA+cB

< f(cB), then the derivative is negative at p + cB , the largest demand with a zero

probability of war. This results in a corner solution, where A demands that amount.
9One of these must maximize A’s optimization problem because the derivative of A’s objective

function at 1− φ (the amount less than x∗) and all values less than that is positive and the derivative
of A’s objective function at φ (the amount greater than x∗) and all values greater than that is negative.

10There is a more rigorous way to examine this question at the exact value of φ that makes x∗ just
feasible. For any given optimization problem, if the first non-zero odd derivative is negative, then A
prefers 1− φ to φ at that instantaneous point.

11The CDFs for each state need not be identical.
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general result for when the probability of war equals 0 regardless of the proposer under

indivisibilities of the type described below but strictly positive without indivisibilities.

First, I show that the probability of war is strictly positive without indivisibilities.

This is straightforward. Because a proposer’s type does not change a receiver’s ac-

cept/reject decision, the optimization problem is the same whether there is one-sided

or two-sided uncertainty. Drawing from Line 7 suppose that a solution exists to

1

x− p+ ci
=

f−i(x− p)
1− F−i(x− p)

for all ci ∈ [ci, ci], where f−i and F−i represent the other state’s PDF and CDF. Then,

for each state and each realization of that state’s cost of war, the equilibrium demand is

rejected with positive probability without indivisibilities. By construction, this is true

regardless of the identity of the proposer.

This is sufficient for the following result:

Proposition 4. Suppose indivisibilities are such that X only includes elements from

[0, p−cA), (p−cA, p+cB), and (p+cB, 1], with at least one value within (p−cA, p+cB).

Then the equilibrium probability of war is 0 regardless of which state is the proposer.

The proof is straightforward. Regardless of which state is the proposer, any division

x within [0, p − cA) or (p + cB, 1] is either worse than war for the proposer or induces

the receiver to reject. In contrast, the receiver accepts any demand within the interval

(p− cA, p+ cB), and the payoff to the proposer is greater than its war payoff. Because

such a division exists, one such division must be chosen in equilibrium. If A is the

proposer, then it chooses the maximum value in that interval; if B is the proposer, then

it chooses the minimum value in that interval. The probability of war is 0 either way.

7


