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Abstract. In typical crisis bargaining models, strong actors must convince the eppon
that they are not bluffing and the only way to do so is through costly signdtiogever, in a
war strong actors can benefit from tactical surprise when their oppamistakenly believes
that they are weak. This creates contradictory incentives during thearerisis: actors
want to persuade the opponent of their strength to gain a better deahbulg svar break
out, they would rather have the opponent believe they are weak. Inprasailtimatum
crisis bargaining model that incorporates this dilemma and show that a strongneay
feign weakness during the bargaining phase. This implies that (a) abskacostly signal
is not an unambiguous revelation of weakness, and (b) the problenteftaimty is worse
because the only actor with incentives to overcome it may be unwilling to do so.
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During the last days of September 1950, the U.S. administration faced a marmento
decision about what to do in Korea: should American forces stop at ttega8allel, as
originally planned, or should they continue into North Korea, and turn tndicbfrom a
war of liberation into a war of unification? The North Koreans could effecbrganized
resistance to the onslaught of the U.N. forces, and the only uncertainiglictpthe issue
had to do with the behavior of the Chinese Communists: would the People’diRepf
China (PRC) intervene to forestall unification of Korea on American ternmetit

After some hesitation and an effort to ascertain Chinese intent, the U.S. anlatiors
concluded that the risk of Chinese intervention was negligible and theréfergamble
was worth taking. One crucial factor in that estimate was the lack of obvious milita
preparations that China would have to undertake had it seriously inteéadeaye war on
the United States. In particular, the PRC had not sent troops in signifioartiers south
of the Yalu River, it had not prepared Beijing for possible aerial ratdgd not mobilized
economic or manpower resources, and it had failed to move when it maideees to do
so from a military standpoint—right after General MacArthur’s landinghahbn. All the
Chinese appeared to have done was issue propaganda statementsrimgat&ontrolled
media, send somewhat contradictory messages through a diplomatic ckaowaelto be
distrusted by the Americans, fail to make a direct statement to the United Nadinds,
move some token forces of “volunteers” into North Korea. Even in late Mz, the Far
East Command estimated that there were no more than about 70,000 of thieseesrs”
to face over 440,000 U.N. troops of “vastly superior firepoweiConfident of success,
General MacArthur launched the “home by Christmas” offensive orelRtber 24.

This U.N. offensive was shattered in a mass Chinese counter-attackekiminst to
U.N. Command, the Chinese had managed to move over 300,000 crack trampkoith
Korea. As Appleman documents, their armies had marched in complete séovecy
circuitous mountain roads” with defense measures that required thagdhérday “every
man, animal, and piece of equipment were to be concealed and camouflaggdVhen
CCF units were compelled for any reason to march by day, they were siaoheling orders
for every man to stop in his tracks and remain motionless if aircraft appeaertiead.
Officers were empowered to shoot down immediately any man who violated thés"®r
This discipline had enabled the PRC to deploy vast numbers of troops ira Kdtkout
being discovered by aerial reconnaissance prior to actual contact.

But if the Chinese wanted to deter the Americans, why did they not make theilizaeb
tion public? When they knew the Americans doubted their resolve, why didchibteghoose
an action that would reveal it? Whereas it is doubtless true that the Chieesétted from
the tactical surprise once fighting began, they practically ensured thahteacans would
not believe their threats. As Schelling puts it,

Itis not easy to explain why the Chinese entered North Korea so seanetoa
suddenly. Had they wanted to stop the United Nations forces at the levedfsay
Pyongyang, to protect their own border and territory, a conspicuans entry

in force might have found the U.N. Command content with its accomplishment
and in no mood to fight a second war, against Chinese armies, for the damain

1Appleman (1961, 763,768), Whiting (1960, 122).
2Appleman (1961, 65).



of North Korea. They chose instead to launch a surprise attack, withistunn
tactical advantages but no prospect of deterrénce.

This behavior is indeed puzzling, especially when we consider the logmsbiycsignaling
in crisis bargaining. When two opponents face each other with conflictintadds, the
only way to extract concessions is by persuading the other that rejectimgthand would
lead to highly unpleasant consequences such as war. The focusrisdilniee communica-
tion of one’s intent to wage war should one’s demands are not met. As ikaa@iin, to
achieve credibility, an actor must engage in an action which he would netth&en if he
were unresolved even if the act of taking it would cause the opponeettinte convinced
that he is resolved. In other words, the action must be sufficiently costlglor (or both)
to make bluffing unattractive. Because a weak actor would not attempt tohiduivay
into concessions with such an action, the act of taking it signals strengtive@Gely, the
absence of such an act can be takeprama facieevidence of weakness.

In this light, the American administration was justified in drawing what turned out to
be a wildly incorrect assessment about Chinese intent. The Chineseohadaked up
their threats with any costly or risky actions, and even their demands hadsbegwhat
watered down. For instance, at one point they said that it would be tatdegor South
Korean troops to cross the parallel as long as the American forces rethsonéeh of it.
This unwillingness by the Chinese to take actions that were available to thernhairidey
could have expected to produce concessions from the U.S. at artadeeqost provided
they were resolved to forestall unification, eventually persuaded the iéanerthat the
threats were not serious, causing them to embark on unifichtion.

Since the Chinese goal was to deter unification, the logic of crisis bargasnoggests
that the Chinese should not have concealed their preparations, auld slawe made the
(admittedly much riskier) public demand for U.N. forces to remain south of thallph
The fact that concealment had significant tactical advantages canritaelf, explain the
decision to mobilize in secret because such an argument presuppddés Bhinese pre-
ferred to fight over Korea rather than prevent unification throughrastee, which is a
highly dubious assumption.

In this article, | propose a development of our crisis bargaining modelsthad help
shed some light on the puzzling failure to signal strength. First, | show tlatar, a strong
player can obtain serious tactical advantage from an opponent who eritddelieves him
to be weak. This is intuitive and unsurprising although it is not without meriti@tthis
emerge as result of optimal behavior by both actors instead of assumingdndéd con-
sider a crisis model of the type in which strong actors can obtain better negodiatcomes
when their opponent correctly infers that they are strong. | show thahvbargaining in
a crisis can end in war, a strong actor has contradictory incentivesn®hand, he wants
to obtain a better negotiated deal, which requires him to convince his oppthraeme is
strong. On the other hand, should persuasion fail and war breakeowiifits his opponent

3Schelling (1966, 55, fn. 11).

4The debate about the causes of U.S. failure to understand the seseusiChinese threats is quite intense.
The literature on the subject is intricate and it is well beyond the scope ofrtluledo delve in details on that
issue. Many studies assert that the Chinese tiweatcredible but that the U.S. administration mistakenly
dismissed it (Lebow 1981). The opposite assertion is that the Chinesesgeiling for a fight (Chen 1994,
40). AUTHOR counters both in detail.



to believe that he is weak. Somehow, this actor must simultaneously signajthtieard
weakness.

| show that this contradiction is resolved in equilibrium by the strong actor soras
feigning weakness during the crisis bargaining phase itself. He preteruks weak by
mimicking the smaller demand of a weak type. Even though this puts him at a disagea
at the negotiation table, the loss is offset by the gain of tactical surpriseedpattiefield
that he can achieve if war follows anyway. This explanation also proadagionale for
the Chinese decision to forego the potential benefits of deterrence intordain tactical
advantages in case deterrence failed.

1 Signaling Strength in Crises

When two actors with conflicting interests lock horns in a crisis, the only wagdors con-
cessions is to convince the opponent that such concessions, hqaavier, are preferable
to the consequences of failure to comply with one’s demands. In an intecsigite the
threatened consequences are in the form of a costly and risky wastrbimger an actor is,
the worse the expected war outcome for the adversary, and the moreltkasary should
be prepared to concede in order to avoid it. If there is one conclusioartierges from our
studies of crisis bargaining, it is that actors must signal credibly theirgttnehthey are to
obtain better deals from their opponents. Pretending to be weak doeaynot p

Loosely speaking, the logic goes as follows. The minimal concessionstan Gmn
expect to secure at the negotiation table are related to what he expeautsidhding in
the absence of a settlement. If an actor’s expected payoff from warhs gy minimally
acceptable terms would be more demanding relative to what they would heawxefliee
were weak. Because actors are loath to concede more than is absolotdgarg, they are
keenly interested in ascertaining just what the minimally acceptable terms of poaenmt
might be. The problem is that the opponent may have (or pretend to hgvegtations
that the actor considers unrealistically optimistic given what he knows dhotatrs that
affect the value of war for both. For instance, a strong actor with a qtiedila superior
army may be faced with an opponent who refuses to comply with his demacasdgeshe
believes that his army is not that good and that fighting him is preferablentwessions
provided he is weak. The actor must then somehow disabuse the oppbtigritincorrect
estimate of his strength if he is ever to obtain concessions.

Clearly, a simple statement asserting that his army is good will not work. Kvehe to
believe it and concede, then there would be no risk or cost in making thenstaite The
costless benefit would allow even an actor whose army is bad to make steterment,
which in turn means that the statement itself cannot be taken at face valud. tids is
so, then such a statement cannot possibly cause the opponent toecolmcttt, the only
thing the opponent could believe must be something that the actor would Hdatidarmy
were bad even when doing it would cause her to believe his army is godd aodcede. In
other words, the costs from the action must outweigh the benefit fronessitt persuasion
for a weak actor. Only then would the action convince the opponent thattbeis strong,
which would cause her to revise downward her expected payoff fram which in turn
would decrease the minimal concessions she expects at the negotiation table.

Hence, a demand can only succeed if it is accompanied by an informativel sify
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strength, and a signal of strength can be informative only if it is too costhafaeak

actor to imitate. Because concessions are linked to costly signaling in this ws&ypng

actor always searches for a costly signaling mechanism that might enatie $ecure his
demands. At the very basic level, taking an action that increases the sl chin be very
informative. The reason is that the better an actor expects to do in the wdardger the
risks he would be willing to run. Conversely, the larger the risk generagtdustaction, the
smaller the likelihood that the action can be profitably taken by a weak actbthammore
convincing the opponent will find it.

We have studied many mechanisms that allow a strong actor to distinguish hiroself fr
a weak one by taking some costly or risky action. For instance, an actlo w@ke public
statements that increase the domestic political costs of backing down, allowrhisstic
political opponents to contradict him for political gain, put his internatioegltation on
the line, engage both domestic and international audiences, or genesatidaomous risk
of inadvertent wa?. As Banks has proven for a general class of models, strong types can
expect to obtain better negotiated deals but only at the cost of taking athianare too
risky for the weak types to imitate.

The crisis bargaining models that are central to these studies rely on @ptoalization
of war as a costly lottery. Both actors must pay to participate in it but only anenen it.

A strong type is one who has a high expected payoff from war (relatie@dther possible
type, not relative to the opponent), either because the objective pligbabwinning favors
him, or because his costs of fighting are low, or because of some combip&tios two.
The expected payoff from war is a fundamental primitive in these modeldsansually
referred to as thdistribution of power Regardless of the precise source of uncertainty,
the distribution of power is assumed to be exogenous. This assumptioniedicarer to
the crisis bargaining models that treat war as a process rather than aatbetiy®

Why does it matter that the distribution of power is assumed to be exogenotiefd; if
we maintain this assumption, we cannot study military investment decisions edbasse
presumably change the distribution of capabilities, and as such influencisthibution
of power. Powell shows that when the expected payoff from war ritp@n strategic
decisions about how to allocate resources between consumption and atmingcessity
to spend on mutual deterrence creates a commitment problem which may leaditbeva
peace becomes too expensive to maintain.

More directly related to crisis bargaining, this assumption excludes any attianmight
alter the distribution of power. AUTHOR argues that military moves—mobilizaticsh an
deployment of troops, for instance—must necessarily affect it, andics their use as
instruments of coercion may have effects that do not obtain in models thait dake that
into account. He shows that strong types do not, in fact, have to run hiigkerin order
to obtain better deals: the costliness of increasing military capability discautdigiéing
while the concomitant improvement in the distribution of power reduces thengppe

SFearon (1994); Schultz (1998); Sartori (2005); (Guisinger anill&2002); Schelling (1966).

6Banks (1990).

"Powell (1996).

8Wagner (2000). Powell (2004) argues that the dynamics of the itimaare similar whether we assume
uncertainty arises from asymmetric information about the costs of fightiafpout the distribution of power.

9Powell (1993).



expected war payoff and makes her more likely to conééde.

These are theoretical reasons for treating the distribution of powerdagjenous. The
puzzle of Chinese intervention in the Korean War suggests at least bagstive reason
to do so. As the admittedly cursory sketch of that episode illustrates, the BiRealed
its military preparations so thoroughly to gain tactical surprise. It was welivknat the
time that the superior air power of the U.N. forces put the Chinese at aiselisadvantage,
which is why they tried to hard to obtain Soviet air cover for their land actldfithey were
to expose their preparations, they risked having their forces annihilaedebgetting a
change to engage the enemy. If the U.S. administration had made up its mind oatiamfi
the revelation of the extent of Chinese mobilization could have also causEditieel States
to increase its effort in the war, which would similarly have jeopardized tlmods of
success of the PRC offensiThe upshot is that for both actors, the expected payoff from
war depended on the behavior they thought their opponent might eigdfithe Chinese
revealed their mobilization, they might have succeeded in deterring the U.tBelyunight
have also considerably reduced their payoff from war if deterreaitedf If, on the other
hand, they concealed their mobilization, they might not have been able tdluetdrS. but
they would have increased their payoff from war. In other words, xipeeed distribution
of power depended on the actions taken during the crisis.

This episode not only provides a rationale for treating the distribution oep@s en-
dogenous, it also suggests a particularing of decisions if one is interested in investi-
gating analogous cases. In Powell's and AUTHOR’s models, actors makenthlitary
allocation decisions that fix the distribution of power for the duration of the lvedore
the actual choice to attacR. The decision to fight is then taken after they observe each
other’s military preparations in light of the distribution of power that resutisiftheir ac-
tions. The Chinese tactic in the Korean War intervention, on the other hasdtoveconceal
the actual distribution of power untifter the battle was joined. That is, they managed to
lull the Americans into a false sense of security which was designed torpiréngm from
formulating an even more formidable offensive plan that would have atfagkatever vul-
nerability the Chinese revealed. In that sense, the episode suggeste theght want to
think about war fighting decisions madéer bargaining breaks down but in the light of
information revealediuring the bargaining phase.

In his classic statement of how mutually incompatible expectations might cause war
Blainey essentially makes an argument that these optimistic expectations argvakiome
behavior, and are “influenced by relative assessments of eachsadbdéity to attract allies,
their ability to finance a war, their internal stability and national morale, theilitegsa
of civilian leadership and their performance in recent wéatslh other words, the power

10kydd (2000) also studies armament decisions under uncertainty.ttoéuse of the model is such that by
the time these decision are made, all information is revealed, which elimithateeed to use them as signaling
devices. Morrow (1994) studies a model where capability aggregationgh alliances affects the distribution
of power.

11stueck (2002, 89).

12The vulnerability to aerial attacks and inferiority of equipment and (ssegly) morale led MacArthur to
assure President Truman at the Wake Island Conference that sheuthinese attempt to intervene, “there
would be the greatest slaughter” (United States Department of State 4286,

13powell (1993); AUTHOR.

14BJainey (1988, 53-54).



distribution is at least partially endogenous to what the opponents do gmtmd breaks
out. To make matters more complicated, tactical imperatives of the type the Clanede
may lead an actor to engage in behavior featishe optimism of his opponent and makes
him more intransigent. In these situations, a peaceful settlement on mutuadiytalcie
terms becomes difficult because there is no way to reconcile the conflictpegtations
without an action that would negate the tactical advantage, and in turn makegyitiading
actor weaker.

One simple model with a structure that could address this situation would be an-ultima
tum crisis bargaining game in which the distribution of power is endogenoestyrdined
by actions taken after the ultimatum is rejected. This means that the expectdtifpam
war will depend on what the actors do when they go to war but that thessiates will be
based on the information they obtain during the crisis. This structure allowsingesti-
gate the contradictory incentives the Chinese faced in November: oreoietley wanted
to signal that they are serious and the Americans should not advanceMalthRiver, but
on the other hand they wanted to keep the Americans in the dark about theil mditary
preparations. As we shall see, this dilemma appears in the model in the folltaving:
should the strong actor choose a demanding ultimatum that would reveakEmgtstwhich
would put him at a disadvantage if the demand is rejected, or should heehauiddling
demand that is not very attractive and will cause the opponent to think he begheak
but which would give him a tactical advantage if it is rejected?

The contradictory incentives get resolved with a strategy that leads tmgstctor to be-
havior that induces strategic uncertainty in the opponent. Sometimes histgigestrength
through the usual costly signaling mechanism but sometimes he pretends &akdw
adopting the strategy of a weak type in order to induce falsely optimistic beligfsein
opponent and then take advantage of them on the battlefield.

It is worth noting that feigning weakness is not something one sees in sigaines in
general because the incentives required to induce such behavipriterepecific. However,
results similar in spirit can be obtained in other settings such as jump-biddingiiorg
or repeated contest8.This provides some comfort that the finding is a more general phe-
nomenon and not merely an artifact of the particular modeling choices Irhade.

2 TheModd

The model is designed as a simple setting that captures the contradictoryiviesef
strong players during crisis when they can benefit from misleading @pem war. It is
essentially the same as the classic ultimatum game in Fearon'’s article (to allovisfer cr
bargaining) except that the war payoffs depend on military effort thersavest in fight-
ing (to endogenize the distribution of powéf). These efforts may be contingent on the
information obtained in the bargaining phase (to allow for signaling).

Two risk-neutral players, € {1, 2} are disputing the two-way partition of a continuously
divisible benefit represented by the interi@ll]. An agreement is a pafi, 1 — x), where
x is player 1's share andl — x is player 2’s share. The set of possible agreements is

15H6rner and Sahuguet (2007); Minster (2007).
16Fearon (1995).



X = {(x,1—x) € R? :x €[0,1]}. The players have strictly opposed preferences with
u1(x) = x andu,(x) = 1 — x. Player 1 begins by making a take-it-or-leave-it demand
x € [0, 1] that player 2 can either accept or rejétif she accepts, the game ends with the
agreementx, 1 — x). If she rejects, she decides whether to mobilize additional resources,
at costk, > 0, or fight with what she already has. In any case, war occurs arptayer

pays costg; > 0. The winner obtains the entire benefit.

The outcome of the war depends on the distribution of power summarized pycdbe-
bility that player 1 will win. This probability itself depends on player 2's armihgice: if
she mobilizes additional resources, player 1's chances of victorgaser We shall leave
the precise functional form of the relationship between arming and victssgecified. In-
stead, assume that player 1 can be either weak or strong. If playes2dbarm, the weak
type prevalils in the war with probability,, and the strong type prevails with probability
sn > wy. If player 2 arms, the weak type prevails with probability < w,, and the strong
type prevails with probability, < s, such that, > w, (thatis, player 2's additional mo-
bilization cannot make the strong type’s chance of winning lower than thk typa’s). If
player 1 is weak, his expected war payoffs 8¢ = w, — c; if player 2 does not arm, and
Wg = w,—cy if she does. If player 1 is strong, his expected war payoffsigte= s, —ci
if player 2 does not arm, and'y = s, — c; if she does.

Player 2's war payoff against a weak opponent is w, — ¢, without arming, and
1 —wy, — ¢c2 — kp with arming. Hence, she will not arm against a weak type when-
wn — Wg. Analogously, her war payoff against a strong opponent-ss, — ¢, without
arming, and — s, — ¢, — ko with arming. Hence, she will arm against the strong type when
ko < s, — s4,. To make the model interesting, make the following:

AssuMPTION1. The marginal effect of building arms on the probability of winning can
only justify its cost if the opponent is strongi, — w, < k2 < s, — 54.

To ensure that this interval exists, we require that w, > s, — w,. Although this
specifies what player 2 would do if she knew her opponent’s type, siesisre about it.
Player 1 knows whether he is weak or strong, but player 2 believes ¢hiatdirong with
probability p and weak with probability — p, and this belief is common knowledge.

3 Analysis

Under our assumptions, player 2 will certainly arm if she believes herrapyads strong,
and will not if she believes he is weak. In between these certainties, imémgadecision
depends on her posterior belief that she acquires after player 1's ultimb&ig denote the
(possibly updated) belief that player 1 is strong after his demand. Playsapayoffs are
Wi (g) = q(1=sn)+(1=q)(1=wp) —c2, andW5 () = q(1-sq)+(1—q)(1—wa)—c2—ky,
where the superscript denotes her arming choice. Since player 2 wilvbemW; () >
W} (q), it follows that she will arm when:

ka — (wp — wa)

=da- (1)

1= (Sn — 8a) — (Wp — wgq) -

17For ease of exposition, | will refer to player 1 as “he” and player 2 hs."s



Our assumptions ensure thgt € (0, 1). We conclude that player 2 will arm ¢f > ¢, and
will not arm otherwise.

We assumed that player 2's arming will reduce player 1's expected fdagof war, and
we found that her decision to do so depends on her belief that playenrbigys In the
“tactical game” that follows the rejection of the crisis ultimatum, player 1's ingestare
clear: he wants player 2 to believe that he is weak. (As we shall see intems@n of the
model, these incentives also arise in exactly the same way if we model the arecisgpds
of both sides explicitly.)

The question that we really wish to investigate is whether these incentivesldrtéhe
crisis game itself. after all, the only way to obtain better deals through bargaiby
convincing player 2 that one is strong. | will show that this gamefbeag equilibriain
which the strong player 1 foregoes some of the bargaining benefit thdtlwose from
revealing his type in order to obtain some of the fighting benefit that would sinisuld ne-
gotiations fail and player 2 mistakenly believes he is weak. The strong day@tends to
be weak with positive probability in the crisis game. The construction of thepsiiteia is
illustrative, and because it provides the foundation for the discussiiosgel now provide
some of the relevant details.

3.1 TheFeint Equilibria

Let us begin by establishing certain dynamics that must hold in any equilibrivebx L
denote the demand that both types are willing to make, and ¢itnote the demand that
only the strong type is willing to make. Letdenote the probability with which player 2
rejectsx without arming, and denote the probability with which she rejegtsvith arming.
Incentive-compatibility equilibrium conditions require thats the low-value demand, and
r is the low risk associated with it, as the following lemma demonstrates.

LEMMA 1. In any feint equilibriumx < x andr <.

Proof. In the proposed equilibrium, the strong type is indifferent between the low-
value demand and the high-value demand, while the weak type should dctaadeaell
with the low-value demand, so:

W+ (1=r)x =7W + (1 -7X (ICs)
Wy + (1 =1X <rWy + (1 —r)x. (ICw)

Adding these inequalities gives u6s,, — wy,) < 7(sq — wg), but from our assumptions we
know thats, — s, > w, — wg, Which implies that, — w, > s, — wg, SO this condition
requires that < r, as claimed. Furthermore, becalBg > W2, this implies that ifc > X,
the indifference condition for the strong type cannot be satisfied. Tdrete < . O

We now pin down the values for the two demands. To do so, we need toyspkorer
2's beliefs after any demand player 1 can make, on and off the equilibratm gPlayer
2's war payoff is strictly decreasing in her posterior beljefthe more pessimistic she is
about her opponent’s type, the worse she expects to do in war. Beshaswill not arm
for anyq < ¢4, the bestwar payoff (without arming) will be afy = 0, and it will be



W, = 1 —w, — c,. Because she will arm for any > ¢,, theworstwar payoff (with
arming) willbe atg = 1, and it willbe W, = 1 — 5, — c2 — k2. Player 2 will never reject
demands that leave her more than her best war payoff, and she witl aaapt demands
that leaver her less than her worst war payoff. This meansntaaty equilibrium player 2
will acceptl — x > W, and will reject anyl — x < W, regardless of her beliefs.
Lettingx; = 1 — W, = w, + ¢z andx, = 1 — W,, we conclude that if player 1
ever demands < x1, it will certainly be accepted, and if he ever demands x,, it will
certainly be rejected. The range of demands for which player 2’s nsgpdepends on her
posterior beliefs i$x, x»]. Within this range, we are particularly interested in beliefs that
leave player 2 indifferent between accepting player 1's demand, fedding it. Letg solve
x =1-Wj(q)if ¢ < qqa,and solvex = 1 — Wj(¢q) otherwise. This yields the cut-point
demandx, = x1 + ga(sn — wy) Wherex, =1 - W) (qq) = 1 — Wi (qq). Thatis, player
2 will not arm after rejecting < x, but will arm after rejectingc > x,. We can define the
posterior beliefs as follows:

0 if x <x1

q(x) =, nwn . (2)
X—Wgq—Ca—ko L;)Z_z)za 2 x,<x<Xxp

1 ifx>x2.

In words, after a demand less than(which player 2 accepts regardless of her belief), she
updates to think that player 1 is weak. For a demand greatenth@mhich player 2 rejects
regardless of her belief), she updates to think that player 1 is strongarfyademand in
[x1, x2], her belief is such that she is indifferent between acceptilagd rejecting it for
war, with her arming dependent on whether x, or not. It is immediately clear from
inspection thaty(x) is continuous becaus®,’(¢,) = Wj(q4), and strictly increasing
(which implies the belief is unique). These beliefs are intuitively appealing:ntbee
player 1 demands, the higher the probability that player 2 will assign to hing lséiang.

Define the low-value demand as the highest demand at which player 2 iiediff
between accepting and rejecting without arming. Becaysgis increasing irx, it follows
that this is the demand whetgx) = ¢,, sox = x,. Define the high-value demand
as the highest demand at which player 2 is indifferent between accepithgegecting
with arming, which we know occurs at(x) = 1, sox = x,. If player 1 is weak, he
always demands but if he is strong, he sometimes demanrdsevealing that he is strong)
and sometimes demands(feigning that he is weak). The probability of the feinft,
must induce the posterigy, after the low-value demand. Bayes rule givesfus= (1 —
P)qa/[p(1 — q4)], which can only be a valid probability jf > ¢,.

Deriving the risks associated with the two demands (and demands that docootwith
positive probability in equilibrium) is a bit more involved because there are fatindt
situations under which feints might occur. Both of these have to do with thatimes of
the strong type because the weak type strictly prefers player 2 to acespthe low-value
demandx — W) = C + qu(sp — wy) > 0, whereC = ¢ + c».

One possibility is that the low-value demand is so attractive that the strongs tgpe’
pected war payoff is worse than having it accepted even though he wotddthe war with
a significant advantage because player 2 fails to arm. In this case, thévesef the weak
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and the strong types are aligned: both prefer the risk of war associitethes low-value
demand to be as small as possible. The other possibility is that the low-valuadiésna
not sufficiently attractive to the strong type: his expected war payofhagan opponent
who fails to arm is higher than the peace terms demanded. In this case, thivesef the
weak and the strong types diverge: whereas the weak still wants the ultinaatepted,
the strong actually prefers it rejected, provided in the war that followseplaydoes not
arm.

At first glance the last statement might seem puzzling: if the strong type’payeff is
higher than the deal he would get peacefully if player 2 accepts, whyldlius type ever
agree to live with such a peace? The answer is that this question negletitpetad war
that this type finds so advantageous: a war in which player 2 believes hiemtedk with
sufficiently high probability. The weak type is quite happy with these peaogsteso he
would not attack to upset them. Should the strong type attack at this point,uie weweal
that he is not weak, and player 2 would respond by mobilizing for a much desteuctive
conflict. This war is certainly worse than the peace terms even for the sypagwhich
explains why he might agree to an outcome which seems to offer less thandigiitie
comparison that prompted the question is, in a sense, misleading becauseastsothe
peace terms with a kind of war that cannot happen if the strong type chumsage it.

To distinguish between these two scenarios, note that the strong type wetgd {he
low-value demand rejected in favor of a war in which player 2 mistakenly edibe is
weak whenx < W/, or when:

da < Sn—Wn—C 3)

Sp — Wp

Thus, when condition (3) is not satisfied, both types of player 1 prefenitdmize the
risk of war after the low-value demand. If, however, (3) is satisfiedwbak type wants
to minimize the risk but the strong type wants to maximize it. There are feint equilibria
in both situations and they differ in the risk associated with the low-value demlansl
possible to construct feint equilibria where this risk is positive even whemttentives are
aligned. However, in this case it is also always possible to constructteefginiibrium in
which this risk is zero. This feint equilibrium can be shown to be Paretorgupge the
equilibria with risky low-value demands, which means that when incentieealgmed one
would not expect them to be selected.

When incentives diverge, however, there is a condition that requieck¥rvalue de-
mand to be risky. To establish this condition, suppose that (3) is satisfidte poeferences
of the strong and the weak types about the risk of the low-value demaedydivObserve
that (1G;) gives us the risk of the high-value demand:

X—x—r (W —x)
X - Wg
Since it must be the case that < 1, the fact that (3) is satisfied implies that: >
(W& —x)/ (W —x). We are interested in conditions such that- 0, which will be

so if the lower bound we just identified is non-negative; that igyff — x > 0, which
reduces to:

(4)

7=

Sq —wy —C
Ga < —"— =4¢4. (D)
Sn _U)n
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It is easily verified that if (D) is satisfied, then (3) is satisfied as well. Thiségipely the
situation in which the strong type is practicing deception in the hope of misleatiiggrp
2 into incorrectly rejecting the low-value demand and entering the war uapgepThis is
also why the risk associated with that demand must be strictly positive.

The final requirement is that this risk should not be too large or else thle tywea would
not be willing to run it. In particular, since, is the largest demand that player 2 will accept
regardless of her beliefs, the weak type can always guarantee himsgayoff by making
that demand. In equilibrium, he should have no incentive to deviate fromhich means
thatr W2 + (1 — r)x > x; must hold. This places an upper bound on the risk associated
with the low-value demand: < (x —x1)/ (x — W). It will be possible to find- that
satisfies the lower and upper bound restrictions only when the uppedbsat least as
large as the lower bound, or when:

q >L
a_C+Sn_Sa

q. (5)

Itis worth emphasizing that is not binding unless (D) is satisfied (becayges negative).
In these cases, the low-value demand can be riskless. The followinggitiop formally
states the result. The proof is in the appendix.

PropPosITIONL. If p > g, > ¢, there are perfect Bayesian equilibria in which the
weak player 1 demands = x,, and the strong player 1 demandswith probability

f == p)qd/lp(1 —qs)] andx = x, with probability 1 — f. Player 2 accepts any
x < x1, rejects any € (x1, x] with probabilityr, rejects any € (x, x] with probabilityr,
and rejects any > X for sure. The rejection probabilities are= 0 if (D) is not satisfied,

andr € (1 — 52, f_‘v’f,‘n) otherwise, and" is as defined ir{4). On and off the path,

beliefs are defined ifR).

The intuition for this result is as follows. If player 1 is strong he can alweagslibly
reveal this provided he is willing to run higher risks of war in which the ognwill be
armed. This is because player 2 interprets higher demands as more likelgtodmae from
the strong type of player 1, and because she is more likely to reject thesads and arm
for the war. Player 1 can always choose to make high demands whiclceiptad, yield
an attractive negotiated outcome. Because these demands come with a haftarigky
unpleasant war against an armed player 2, the weak type is deternedrfaing them.
This, in turn, justifies player 2's inferences and makes information revelatedible.

This mechanism is essentially what we have in our standard costly signalirglsnad
prevent bluffing from weak types, the strong types must incur costsisksithat the weak
ones would not be willing to incur even if doing so would convince the oppbotiey are
strong. The difference here is that the strong type may opt not to rthisahformation.
Bluffing is not the issue here, sandbagging is. Player 2 reacts to thedlme-demand by
accepting it with a higher probability. On one hand, this is unattractive to tbegtype:
when accepted, this demand yields less than his separating high-valueddemaihere is
a good chance that it will be accepted. On the other hand, this is attrabvesk of war is
lower, and even then, when player 2 rejects the low-value demand, shewdim for the
fight because she still believes there is a good chance her opponegaks Tihis is a boon
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to the strong player 1 who ends up with a war payoff which is much higherttigaone he
would have gotten if he had to fight the fully armed opponent when his hagjrexdemand
gets rejected. In equilibrium, the strong type balances these trade-df®ametimes feigns
weakness.

Proposition 1 shows that there are conditions under which the low-valmartk can
be riskless. When (3) is not satisfied, even the strong type preferscaptad low-value
demand to war against an unprepared opponent. Although it is possihisttorsstrictly
positive risk for the low-value demand in these situations, social welfguaants would
select the equilibrium with lowest overall risk of war. Because the paygoffoth types
from x is increasing as the risk goes down (which also implies that the strong tygle’s r
of the high-value demand must go down as well in order to maintaig) §&tisfied), the
equilibrium risk of war is minimized at = 0, and this equilibrium is clearly Pareto-
superior to every other feint equilibrium. This is why Proposition 1 specifies 0 for
these situations.

When (3) is satisfied, the strong type’s payoff from an accepted ldwevdemand is
less than his payoff from war against an unprepared opponent. Ti®nmaay not mean
that he actually wants the low-value demand rejected. If (D) is not satigfied the low-
value demand is sufficiently close to his war payoff against an unpremgeonent, and
he could be indifferent between a riskless low-value demand and hishighyvalue one.
If, however, (D) is satisfied, then the low-value demand is too unattraatidethe strong
type would only make it if there is a chance that player 2 would reject it. He will be
willing to feign weakness if there is be a positive probability that he would gekpboit
that advantage (i.e., a positive risk of the low-value demand getting rejected)

In this situation it is not clear that welfare arguments would lead to minimizatierbef
cause doing so increasesHence, minimizing the risk of the low-value demand maximizes
the risk of the high-value demand, and the overall effect on the equilibpiaiability of
war is ambiguous. It is for this reason that Proposition 1 specifies the mafngw-value
demand risks that can be supported in equilibrium.

3.2 Selection of a Signaling Equilibrium

Now that we know the conditions for the feint equilibria to exist, it is usefuldlowahether
there are other equilibria in this game. Of particular interest are other sigreduilibria
in which the strong type either fully or partially reveals his type. The claim ahina 1
holds for any fully or partially separating equilibrium where the weak typaateds some
x and the strong type demands somaevith player 2 rejecting the former with probability
r and the latter with probability.®

SEPARATING EQUILIBRIA. In a separating equilibriung,(x) = 0 andg(x) = 1, which
immediately implies that the high-value demand will be exactly the same as in the feint
equilibria, orx = x,. The low-value demand is the highest demand the weak player 1 can
make provided that making it leads player 2 to infer that he is weak, orx;. Because
preventing deviations would require positive probabilities of rejection ofatels inx, x],

18The result can be immediately obtained by replacing)i@th a weak inequality such that the high-value
demand is weakly preferable for the strong typex i X, the payoff from demanding will always be strictly
greater than the payoff from, which means that the strong type would not want to demxaredcontradiction.
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it follows that the equilibrium beliefs over that range would have to be ex#otiysame as
in the feint equilibria as well. Thus, one substantive difference betweesdparating and
feint equilibria is that in the former the weak type gets a strictly lower payafabse the
low-value demand is smaller.

The intuition is that because player 2 would conclude that the opponentais after
seeing this demand in the separating equilibrium, her expected payoff &enting it and
fighting without arming will be much higher than the corresponding payofffeira equi-
librium where she believes there might be a chance that her opponentig.sthis implies
that her expected payoff from rejection is strictly larger in the separatjoijlerium, so the
acceptable low-value demand will be correspondingly smaller. This is paricevident
in the case where the low-value demand is riskless in the feint equilibria as®ikrve
that in a separating equilibrium, the low-value demand would reflect the mogtrpla
would be willing to concede when she is certain that her opponent is weakfeint equi-
librium, on the other hand, the corresponding low-value demand refleetissiva would be
willing to concede when is suspects her opponent might actually be strong.

Recall that the high-value demand is the same in both types of equilibrium. Girthda
the ariskless low-value demand is strictly better in a feint equilibrium wherethegstype
is indifferent between the two demands implies that the risk of the high-vaar®must
be lower in the feint equilibrium. This is so because the strong type’s exppat®ff from
the high-value demand is strictly decreasing in the risk of war, so if the |duevagemand
increases, the risk of the high-value demand must decrease if he is to riedifferent.
This implies that the expected payoff for player Istactly higher in the feint equilibria
which gives one possible reason for selecting them in situations whereshatlibrium
types exist.

When the conditions stated in Proposition 1 are not satisfied, feint equilititizaat
exist. In particular, wheg, < ¢, the weak type would want to make the highest possible
riskless demand; that would reveal his weakness. In other words, this is where the sepa-
rating equilibrium would still exist. In fact, separating equilibria can be suepowith the
assessment used in the proof of Proposition 1 with appropriate minor adjustme

SEMI-SEPARATING (BLUFFING) EQUILIBRIA. In a semi-separating equilibrium, the
weak type sometimes demandsut occasionally bluffs by demanding and the strong
type demands for sure. Because the weak type is the only one demandimigh positive
probability, it follows that in such equilibriay = x;. The high-value demand has to be
such that the strong type would be unwilling to separate by making a largemderhe
most straightforward way to accomplish that is to use the same belief systerthagémnt
equilibria, but require that player 2 certainly reject any x. (Since player 2 is indifferent
foranyx € [x1, x2] and rejects any > x, regardless of beliefs, this is clearly possible.)

For instance, we can suppart= x, in a bluffing equilibrium as follows. Let > r = 0
be such that the weak type is indifferent betwaesindx = x1, orv = (xg — x1)/(xq —
Wp). Consider a strategy for player 2 such that she acceptscary x1, rejects any
x € (x1,x] with probability 7, and rejects any > X with certainty. This strategy is
sequentially rational with the assessment in (2). As in the feint equilibriumatiew to
x € (x1,x) merely produces peace terms that are worse thaith the same risks and
same type of war (without player 2 arming), so it cannot be profitable. dewation to
x > X results in a certain war. The strong type cannot profitt#’ + (1 —7)x, > WZ.
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SinceW]" > W, the sufficient condition for this is, > W, or (D) not being satisfied.

Recall that this means that the peace terms are at least as good for tige\gteoas fighting

an armed opponent. When this is not the case, the peace terms are sotltlad $tieong

type’s only incentive to demand them is in the possibility that player 2 might réject

and fight a war unprepared. This means the risk of war should beisnoffichigh, or

> (We—xq)/(W'—x,). There are ranges for the parameters that satisfy this requirement.
It is always possible to satisfy the weak type’s indifference conditiorafeufficiently

low risk for x. This risk will also deter deviations that cause certain war when (D) is not

satisfied, and for some parameter configurations even when (D) is shtisfieither case,

the binding condition for the existence of bluffing equilibria is in the high risdoamted

with making large demands. This risk dampens the strong type’s ability to seEard

keeps him locked into making a demand so low that even the weak type is willing to mimic

it. If we are willing to preserve the substantively more appealing monotonicitipigd by

the rejection probability in the feint equilibria, then this artificial constraint wisbgpear,

and so will the bluffing equilibria. In other words, there are strong satis&areasons to

select the feint equilibria over the fully revealing or bluffing equilibria whiese types

coexist.

4 Thelikeihood of Feints

What is the equilibrium probability of feints? As we have seen, it is simply atfonof
the prior, p, and the cut-off value of the posteriqg,, with

3f_ —Ya 3_f_ l—p

Y =——"" <0, and =
p  p*(1 —qa) dqa  p(1—qa)?

> 0.

The first comparative static shows that the more pessimistic player 2 is (tingetrioer
belief that player 1 is strong), the more likely is player 1 to feign weaknehks. sEcond
comparative static is more interesting: since the feint probability is strictly iszrgén the
critical beliefg,, we can conduct additional comparative statics on this belief as defined in
(2). Itis immediate that the higher the marginal cost of arming to player 2, the likety
is player 1 to feign weakness (this is so because even relatively low lplitiba of him
being weak can discourage her from arming when doing so is costly).

THE BENEFIT OFARMING. Player 2's marginal benefit from arming depends on player
1's type and the technology of fighting implicit in the definition of the varioudbphilities
of winning. Letb,, = w, —w, < k, be her benefit from arming against a weak opponent,
andb; = s, — sq > ko be the benefit from arming against a strong opponent. Since
ga = (ko — by)/(bs — by), We now obtain:

09a ko — by 9qa bw — k2

— 0 d = — <0.
0by by —bw)? O by T (s —bw)?

This means thay is decreasing iy andb,,. In words, as player 1's benefit from player
2's failure to arm (e.g hs) goes up, the probability of a feint goes down. This is surprising
because it says that as the benefit of successful deceptiarases the likelihood that
player 1 will attempt to deceive playerd2creases
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At first glance, it would appear that the converse should be true: aftdéine strong type
can benefit from deception most when his war payoff against an papgé opponent is
much higher than his payoff from an armed one. This logic, howevers dotconsider
player 2's response. Recall that is the critical threshold above which player 2 will arm.
If the marginal benefit from arming increases (wether against a weaktoong opponent),
then player 2 would arm even if she is less convinced that the opponeririg sin other
words, when player 2 expects to get a significantly worse payoff if sifetb arm and can
mitigate this disaster by arming, she will arm as a precaution even though shermatgh
assign a great probability to her opponent being strong. Because dengends cause her
to revise her beliefs upwards, this implies that the largest demand playenate without
provoking arming upon rejection decreases. This reduces the stroeg typentives to
feign weakness.

RELATIVE POWER. We can think ofs, — w, as the strong type’s power relative to the
weak type’s when player 2 is unprepared, and w, as the analogous relative power when
she is prepared. We now have:

9qa . by — k2 0 826Ia N bs + by — 2k

0sp B (bs _bw)2 =0 085y 0wy, B (bs _bw)3
The interpretation of the partial derivative is straightforward: an irsgé@athe strong type’s
probability of winning against a disarmed opponent increases the risksrigjecting the
low-value offer, and increases player 2’s propensity to arm. Thiscexithe value of the
feint to the strong type, and he feints less often. The cross-partiakstaithe magnitude
of this effect depends on the expected war-time performance of the tygalas mediated
by the marginal cost of arming for player 2. The cross-partial is posiiven the marginal
cost of arming is relatively smalb{ — k> > k> — by,). In that case, an increase in relative
power of the strong type due to a dropun, magnifies the detrimental effect ®f and
leads to a sharp decline in the desirability of the low-value offer. In othedsydecause
player 2 finds it cheaper to arm, she counters this increase in the stroglg tgfative
power more readily. If, on the other hand, the cross-partial is positieause her marginal
costs of arming are high, then an increase in relative power due to a drgp sthough
unpleasant, does not lead to very drastic revisions of player 2’s armaqgepsity. Even
though she still arms more readily in response to an increase in relative, poeveffect is
muted because of the high costs of doing so.

Turning now to the effect of relative power against an armed opponerthave:

040 _ ka=bo _,  $4a _ bs+bu—2%
054 B (bs — bw)z ’ 05q0wg B (bs — bw)3

The direct effect of an increase in the strong type’s probability of wigrgigainst a pre-
pared opponent is perhaps surprising: the better this type expects tasdohra war, the
morelikely is he to feign weakness! To understand this, we must consider howerpka
responds to such an increase. Her benefit from war, even whemfelbared, decreases,
which means that the terms she is prepared to concede in the high-valueddeetame
more attractive to player 1. The strong type will thus be willing to feign weake#ber
because the risk of making this demand increases or because the termoaftadue of-
fer improve considerably. Because player 2 expects to do rather po@ahywar against the

2206 by —ky =ky—by.

2206 by —ky =ky—by.
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strong type, the relative value of arming in effect declines and she besomme willing to
make concessions. The improvement in the terms of the low-value demand nmades it
attractive to the strong type, and makes him more likely to attempt a feint.

The cross-partial is the same as for the relative power against an whappenent but
because the effect of, is different, so is the overall interpretation. The cross-partial is
positive when player 2’s marginal cost of arming is small. With such costgepatends
to arm even while relatively optimistic; that is, while she still believes with a religtive
high probability that her opponent is weak. Thus, a decline in her exppeede payoff
due to an increase in the weak type’s strength, affects her propensity to arm and she
becomes less willing to do so. This increases the threshold belief for arminmagnifies
the effect of increase in the strong type’s relative power. In othedsyaven though the
strong type’s power relative to the weak type is not that pronounced tieclatter is only
moderately weak, the increase in his relative strength has a disproptetiolaage effect
on player 2’s incentive to arm when her costs are low. ConverselynWwlecost of arming
is high (and the cross-partial is negative), player 2 only arms whenvalapessimistic.
This means that increases in the weak type’s strength have a smaller mangiaei on her
expected war payoff, and so her incentive to arm does not increasty/ s dramatically.
This dampens the overall effect of an increase in the strong type’sveetadiver.

LURING INTOWAR. When (D) is satisfied, the strong type prefers fighting an unprepared
opponent to the peace terms from the low-value demand. The feint ureer ¢conditions
can be interpreted as an attempt to lure the opponent into fighting by lulling hira fatee
sense of optimism. Not surprisingly, decreasing the costs of war makesgtiugion easier
to satisfy. Somewhat less predictably, a decrease in player 2’s margstalfarming does
so as well. To see why this should be so, observe that lowésreffectively lowers the
barrier to preventive arming, which in turn makes player 2 less willing to makeessions.
This reduces the peace benefit from the low-value demand, and if theediscsufficiently
large, makes fighting an unprepared opponent more attractive to thg $ffmsn Gauging
the effect ofs, in this context is slightly more involved becaugg, ¢g;, andq are all
decreasing in,,. However, it can be shown that decreases at a faster rate tlganvhich
means that for high enough valuessgfthat satisfy (D), the necessary condition for the
existence of the feint equilibriay, > ¢, will be violated. The logic is as follows. As we
have seen, increasing lowers the arming threshold for player 2, which in turn lowers the
terms of the low-value demand. If the strong type is to feign weakness, khasisciated
with this demand must increase (so he can reap the benefits of war ageingtrapared
opponent). However, this makes the demand less attractive to the wealatygpghen
the risk is sufficiently high, (5) will fail, and he will not be willing to make the lowhre
demand, opting instead for a riskless. In other words, as the advantages of deceiving
player 2 increase for the strong type, he becomes less able to misleadtesully.

5 Endogenous Tactical I ncentives

The simple model we analyzed reflects a trade-off. On one hand, it isbtactahich
makes the exposition easier to follow and the results more transparent,rarcdeecause
it leaves the functional form of the technology of war unspecified. Orother hand, the
assumption about the marginal cost of arming for player 2 gives her antiae to arm
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only against the strong type. Whereas this introduces the tactical dynariedkda to
feints in the crisis game, it would be more persuasive if the tactical incent®é &ose
endogenously. Furthermore, player 1 does not have an opportunidato to player 2’s
expected behavior once fighting begins. It is unclear how his ability tetfisr unilateral
arming with additional preparations on his own would affect the incentivesistead her.
Addressing these issues is somewhat limiting because it forces us to motdtihelogy
of war explicitly. Still, the questions seem sufficiently important to justify the cost.

51 TheExtended M odel

In this section | extend the model to allow for endogenous tactical incentiMes crisis
game is the same as in the simple model, the difference is what happens whes glato
war. As before, player 1 makes an ultimatum demantd player 2 accepts, players receive
(x,1 — x), if she rejects a costly contest (war) occurs. The contest is a simultgneou
move game in which each player chooses a level of effigrt= 0 at costc; > 0. The
probability of winning is determined probabilistically by the ratio contest-sictigsction
wi(my,ms) = mi/(my1 + ma) if my +my > 0andx; = 1/2 otherwiset® The winner
obtains the entire benefit, so playies expected payoff from a contest ig (m1,ms) —
m;/c;.

The game has one-sided incomplete informatfbRlayer 2 knows her own cost of effort,
¢z, but is unsure about the player 1's cost. Specifically, player 2 belinagplayer 1 is
strong,c; with probability p and weakg, < ¢, with probabilityl — p. These beliefs are
common knowledge. If the costs of effort are too high even for the stygregy(that is, ifc;
is too small), then war is prohibitively costly and the game will carry no risk ojdiaing
breakdown. Therefore, assume that the strong type’s costs arstadesewhat lower than
the costs of his weak opponent.

ASSUMPTIONZ2. The uninformed player’s costs are not too high> ,/c;c;.

Since the strategies for the crisis bargaining game would have to form difbequon in
the contest continuation game, | analyze that first.
5.2 TheContest Endgame

There are only two possibilities in the continuation game following player 1's ddma
either player 2 will infer his type or not. If she infers the type, the contestésof complete
information. Otherwise, the contest is one of asymmetric information wherpdsterior
belief that player 1 is strong will be somge

19This one is the classic contest success function from economics (Hfiestl®89). In the economics
literature, surveyed by Garfinkel and Skaperdas (2007), the ihiartee rent dissipation and the inability to
create a contract that would avoid it, not so much in the signaling propeftasning or taking advantage of
informational asymmetries.

20In a previous version of this article, | derived the results for the twoesideomplete information case.
Aside from making the algebra more involved, the analysis adds nothisigraificance.
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5.2.1 Complete Information
In this case, the costs of effort are common knowledge. Players optimize
mi mi
max{——— —¢,
m; {mi + m;j Cj }

which yield the best responses (m>) = /cimz —my andm3(m) = /comy —mq in
an interior equilibrium. Solving the system of equations then gives us the equitileffort

c1+co citer

2 2
Cc1 Cc2
W = and W, = . 6
! (61 +62) 2 (Cl + Cz) ©

Observe now that fighting is still inefficient¥; + W, < 1 < 0 < 2¢1¢,. Hence, players
always have an incentive to negotiate a division of the good instead d¢ifigio win it all.
Moreover, a mutually-acceptable peaceful division always exists. rati@nalist puzzle
that arises from war’s inefficiency remains intatt.

2 2
levels:m} = c2 (c—‘) andm> = ¢y (0—2) . The equilibrium expected payoffs are:

5.2.2 One-Sided Asymmetric I nformation

Player 2, whose cosb is common knowledge, believes that player 1 is strong with proba-
bility ¢ and weak with probability — ¢, whereg is the posterior belief that player 2 would
form after seeing the player 1's ultimatum. Since he knows his own cost,rplaselves

Mgy, {52 — 4}, which yields:

my(may;cy1) = maX(m— m2,0) . (7

This best response function is sufficient to eliminate some possible comtestsdnsider-
ation as equilibria.

LEMMA 2. In equilibrium, either both types of the informed player exert positive dffort
the contest, or only the strong type does.

This result means that there are only two possibilities to consider: either hugh tf
player 1 spend strictly positive effort (skirmish), or only the strong typesd(war). The
fanciful names are meant as reminders that contests in which the wealatyigipptes are
lower in intensity than conflicts in which only the strong type participates.

THE SKIRMISH EQUILIBRIUM. Letm(c,) denote the weak type’s effort, amd (c)

denote the strong type’s. Because player 2 is unsure about playgpé,er optimization
problem is ma, |z + A — 22}, Letm, = min3:c,) denote the
equilibrium effort level of the weak type, and; = mj(m3;:c1) denote the equilibrium

effort levels of the strong type from (7). Solving player 2's prograeids:

@T
gl@) ]’

(8)

* —
msy =£1CI[

21Fearon (1995).
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where f(q) = q/c; + (1 —¢)v/e1 > 0andg(g) = ¢;c1/c2 +q¢q + (1 —g)er >
0.We can then write the type-contingent expected payoff for player Wag;ci) =

\ 2 _\2
(1 — ﬁ) = (l SpAC) Clcl) , and the expected payoff for player 2 B&(q) =

c1 g(q) c1

2
(qgl + (1 - q)El) [%] . In the skirmishing equilibriumgz; > 0, which means that

m3; < ¢, is necessary for this equilibrium to exist. Using (8) then yields the negessar
condition for the skirmish equilibrium in terms of the posterior beliefs:

g < C1./Cq
c (v51 — /€1

THE WAR EQUILIBRIUM. In this case, the weak type does not exert any effort in equi-
librium, som, = 0. The strong type’s optimal effort is still defined by (7). Player 2's

maximization problem, max, {L +(1—-gq)-— ’Z‘—j} is simpler because whatever

) ={s- ()]

mi(c1)+mz
positive effort she expends, she will win outright if her opponentpleas to be the weak
type. The solution is:
2
mi = ¢ (_L) . (10)
c1+4gc2

Since the weak type must be willing to exert no effort, it follows that a necggondition
for this equilibrium ism3 > ¢, which we obtain by settingz; < 0 in (7). Solving
this yieldsqg > ¢, the converse of (9). This means that these two cases characterize the
complete solution to the one-sided incomplete information problem for all valugsib
q < gs, then the skirmish equilibrium obtains; otherwise, the war equilibrium does.
We can now write the expected payoff for the strong type of player 1 (dakwype does
not participate, so his payoff is 0) as:

_ 2
_ c
Wi(g:c1) = (m) s (11)

2
and the expected payoff for player 285(q) =1 —q + ¢ (Eﬁéq) :

5.3 TheSun Tzu Principle of Feigning Weakness

The first result is that a player who is unsure about the type of oppsheris fighting will
fight harder if she believes her opponent is more likely to be strong.

LeEmmA 3. Player 2's equilibrium effort is increasing in her belief that her opponient
strong provided her costs of effort satisfy Assumption 2.

The finding that player 2's arming level is higher when she is more pessimisticps
microfoundations for Assumption 1 in the simple model. The difference, afsegis that
here this arises endogenously as part of equilibrium behavior.

The last question we need to address before analyzing crisis behawibetker player
1's ability to offset player 2’s increased effort with his own preparatiould preserve the
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incentive to mislead her in the tactical game. Because player 2 reacts to nssimigéc
beliefs by devoting more effort to fighting, her opponent can do betteeifighting if she
thinks he is weak.

LEMMA 4 (Sun Tzu). The expected equilibrium payoff of player 1 who exerts positive
effort in the contest decreases in player 2's belief that he is strong.

The logic behind the principle is straightforward. Player 2’s equilibriunoretievel is
increasing ing: the more pessimistic she is, the higher the effort she will exert. This leads
player 1 to compensate by increasing his own effort, leading to an ovexakase in his
expected payoff because of the higher costs he incurs in the pro€hssparallels Sun
Tzu’s principle of feigning weakness which he stated as follows: “Ifrygpponent is of
choleric temper, seek to irritate him. Pretend to be weak, that he may grogaattd6).

It is worth noting that Sun Tzu’s principle is here derived as the resuptimal rational
behavior in a contest under uncertainty. The upshot of this analysig ithéhstrong type’s
incentive to mislead player 2 in the strategic game arises in this model as well.

5.4 TheCrisisUIltimatum

As it turns out, the method for constructing feint equilibria in this model is amaledo
what we did in the simple one. | will only sketch the steps here.

EQuILIBRIUM BELIEFS. The belief-contingent responses are limited by the best and
worst war payoffs that player 2 can expect.

LEMMA 5. Letx; = 1 — Wy andx, = 1 — W,, whereW, = Wa(cy,cz) is player
2's expected payoff from a full information contest against a strong @poandi , =
Wa(cy, c2) is her analogous payoff against a weak opponent. In any equilibrilegep 2
will accept anyx < x; and reject anye > x, regardless of her beliefs.

Since only the strong type ever demands equilibrium, rejection leads to a complete-
information war against a strong opponent. With such a belief, she aamgptssuch that
1 —-x > W,, and because player 1 has no incentive to demand less than what she g willin
to accept, it follows that in equilibrium,

T=1-W, =1, (12)

which is exactly the same as in the simple model.

Since both types make the low-value demand with positive probability, rejectids te
war with incomplete information with a posterior beligfx). Player 2's optimal effort is
then given by (8) if the contest admits the skirmish equilibrium and by (10)ywike. |
shall usel,(¢(x)) to denote the expected payoff with the understanding that this notation
refers to the appropriate paydff.With such a belief, player 2 will accept any demand such
thatl — x > W,(gq(x)). Because player 1 has no incentive to offer more than the absolute
minimum necessary to obtain acceptance, it follows that in equilibrium,

x =1-W(qx)). (13)

22When it is necessary to be explicit about which equilibrium | am referringgball usel; (¢ (x)) for the
skirmish equilibrium, and¥,” (¢ (x)) for the war equilibrium.
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Because the low-value demand results in a belief-contingent resporsdyx;, x2] with
q(x) satisfying (13). The following lemma proves that it is always possible to firuth &
belief.

LEMMA 6. Foranyx € [x1,x2], there exists a uniqug(x) € [0, 1] that satisfieq13).
Moreover,g(x) is strictly increasing inx.

We conclude that in any equilibrium, player 2 will accept anyk x1, will reject any
x > xz, and can randomize between accepting and rejectingvaay|x;, x2] when her
posterior beliefs are defined by Lemma 6. This is the exact analogue tortlamdooff the
path) beliefs we constructed in the simple model.

THE FEINT EQUILIBRIA. Itis not difficult to verify that the analogue to the incentive-
compatibility conditions in Lemma 1 obtains in this model as well. Lettirapndr be the
probabilities with which player 2 rejects andx, respectively, we know that < ¥ and
Xx < X in any feint equilibrium.

As before, there are conditions that permit 0. The low-value demand can be riskless
only when the incentives of the weak and the strong types are aligned thigse peace
terms; that is, ifWi(g(x);c1) < x. If this were not the case, then for a small enough
¢ > 0, a deviation tax + ¢ cannot be preventedt + ¢ > x andWi(¢(x):c1) > x =
Wi(g(x + ¢);c1) > x + ¢ for small enoughe, so any linear combination of these will
be strictly better tharx. This implies that the low-value demand cannot be smaller than
X = Wi(q(X);c1). Hence, the lower bound on the low-value demancis= max[x, x1].

Finally, because Bayes rule requires that the feint probabffity; ¢ (x)(1 — p)/[p(1 —
q(x))], induces(x), it follows that p > ¢(x) is a necessary condition for the existence of
these equilibria. Becausggx) is increasing ang(x) = 1 > p, this puts an upper bound
on the low-value demand. In particular, there exist§ < x such thay(x**) = p, so that
only x < x** can be supported as a low-value demand in a feint equilibrium. Observe in
particular thatc™ = x; ensures that** > x*.

PROPOSITION2. Anyx € [x*, x**] can be supported in a feint equilibrium with a riskless
low-value demand andl = x,. Player 2 accepts any < x, rejects anyx € (x;x] with
probability r(x) = W and rejects any > x with certainty. On and off the
path, her beliefs are defined in Lemma 6.

Although it is possible construct feint equilibria with> 0 when the low-value demand
can be riskless, a social welfare argument would select the Pareto-bggjoigbrium with
r = 0. There is, however, a major difference between this model and the simgl&\tren
the conditions that permit = 0 are not met (e.g., (D) is satisfied), the original model
admits feint equilibria with a risky low-value demand. This is not the case hatk:this
particular technology of war it is not possible to induce the weak type to riskaf war
under conditions that make fighting more beneficial than the peace terms &irahg type.
(The proof of this is a bit involved and is omitted.) | conjecture that this is araattdf the
particular functional form chosen for the technology of conflict. This g Wroposition 2
restricts attention to feint equilibria with a riskless low-value demand. Substintinese
equilibria are equivalent to the ones in the simpler model.
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6 Discussion

Although the framing of the model might make it look like the feint mechanism applies
only narrowly to situations where a player might derive a tactical fightinguathge, the
substance of the claim is more general. At the most abstract level, the nisohaplies
to any setting where an attempt to influence a player’s behavior with a threlat timggper a
counter-response that would diminish the effectiveness of executitigréat if the attempt
fails. As described, this is a very generic phenomenon and it is somewtpaising that
the formal study of coercion has neglected it. If | were to venture a cagegsthe reason,
it would have to be that we have only recently begun to study the distributipoveér as
an endogenous variable rather than something fixed by observablglitegsa As a result,
we have only recently become aware that some of our general condw#pend on the
assumption of a fixed distribution of powe.

One possible application of this mechanism could be to the puzzle of sefeesue
alliances** One prominent vein in the alliance literature explains them as valuable sig-
nalling and commitment devices (Morrow 2000). A defensive alliance, byeitg mature,
is supposed to enhance state A's capability against state C by adding étdlitieg of state
B. This should then enhance As defensive posture against C, dead@drom attacking.
Abstracting away from how credible B's commitment to A is, concluding sucallgance
in secret cannot increase As deterrent threat for the simple reaab@ ik unaware of B's
promise to aid A in war. So what is the point of concluding such an alliance?

The feint mechanism offers one possible answer: since a deferlbamca increases
As strength, making such an alliance public would alert C that she woule toalve better
prepared if she wants to coerce A. This would trigger an attempt to inc@sisapabilities,
either by arming or by searching for allies of her own. If C succeedsywbaall benefit of
the alliance might actually decrease. Hence, A might take its chances witteaaéance:
although C is less likely to agree to terms beneficial to A, if war occurs A willt figith
B’s help against an opponent who did not have the time to increase hestoamgth.

6.1 The Disadvantages of Democracy in Crisis Bargaining

There is an ongoing debate about the advantages demaocracies emjotheveolitical sys-
tems when it comes to crisis bargaining or war fighting. One especially prot@rgamment
is that democracies are better able to signal the resolve of their leadeisdsg, grerhaps
because of audience costs, the interaction of opposition and incumiries par other in-
stitutional features. The (somewhat simplified) core of these arguments dethacracies
constrain the leaders’ ability to bluff because open public debate anlédcisn incentives
force them to issue threats only when they are resolved to follow througireom In other
words, it might be much more difficult for a democratic leader to conceaksislve than

23Even non-formal studies that highlight the importance of resolve astrgrand the desirability of being
non-provocative tend to treat the distribution of power as fixed (GemmgeSimons 1994).

24| thank Jeff Ritter for suggesting this. See his dissertation for an extestddy of secret alliances (Ritter
2004).
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for an autocrat. This makes threats more credible, which is held to be a gogdth

The problem with the exclusive focus on credibility is that it neglects theempurences
a believable threat might have for the threatener if the target fails to complyagn The
tactical game here shows one possible reaction a target might have totahhtésa more
credible: she might start preparing for a fight. In other words, enhgraedibility might
actually diminish capability. The trade-off between communicating one’s resathout
provoking a countervailing response is a difficult one. As such, evemef grants the
argument that democracies can communicate resolve better than non-deiemat is not
at all clear that this will enable them to obtain better peace terms or enjoy |skeraf
war. In fact, the present model suggests that the opposite might wellde tru

It is generally the case that military capabilities are much more readily obsentVen
the will to use them. This means that a country with a well-trained and well-supgiey
that it is unwilling to commit to a fight is “weaker” than an opponent whose abjec
capabilities are not as great but who is ready to use them all in that fight igwhy
indicators based on observable capabilities might not be very good fmexdaf how a
crisis will end: the driving force behind the outcome is the contest of willarathan of
brute numerical strength.

Consider now a democracy whose leader cannot feign weaknesssbeba interaction
of domestic political groups reveals the political will to use the observablabilitees. In
the context of our model, this leader will either make the high-value demand héés
resolved or the low-value demand when he is not. This means that a demézadgc is
more likely to be forced into a separating equilibrium than a non-democratiereaub
can conceal his resolve. As we have seen, in a separating equilibrivme tthetype’s peace
terms are worse than the peace terms he can obtain in a feint equilibrium wittlesssis
low-value demand. And while the terms of the high-value demand are the sarttefo
resolved type in both cases, the risks he has to run to obtain them is stricitggire the
separating equilibrium. In other words, an unresolved democratic ledliebtain worse
peace terms than an unresolved nondemocratic leader, and a resalvecratic leader
must run higher risks of war to obtain the same peace terms as a resoheehramratic
leader. This suggests that the openness of democracies might put thelisadvantage in
crisis bargaining precisely because it communicates resolve better.

6.2 Showsof Strength and the Fostering of False Optimism

One of the most prominent causal mechanisms that explains war as theofdsalgain-
ing failure due to asymmetric information is thisk-return trade-off(Fearon 1995, Powell
1999). The essence of the mechanism is a screening logic: a player wheeitain about
his opponent’s expected payoff from war makes a demand which baldmeeisk of re-
jection should its terms prove unacceptable to the opponent with the extragaipéace
these terms represent should they prove acceptable. Although onkvegs ansure peace
by making a demand that even the strongest type of opponent would abéegtrategy is
generally suboptimal because it involves large concessions that mightevetinecessary

25Fearon (1994); Schultz (2001); Bueno de Mesquita, Morrow, Sareand Smith (2003). AUTHOR pro-
vides a dissenting view on the audience cost mechanism.
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if the opponent is actually weak. The optimal strategy trades the gain frormgialde-
mand that is slightly less favorable to the opponent against the slightly higkeéhat such
a demand entails. The risk of war therefore arises from not knowirngsalg what kind of
demand that opponent would find agreeable.

The mechanism that explains war in the present model is different evegtitibe basic
ultimatum game is the same. In contrast to the traditional screening setting in idyen p
1 is uncertain about player 2's expected payoff from war, our crisissignaling setting in
which it is player 1 who has private information. In fact, we did not needsnime any sort
of uncertainty about player 2's type at all. The interaction is dominated bintbemed
player’s attempt to signal his type in a credible manner: when the strong tigoeeds
in separating from the weak type, player 2 becomes much more amenable&ssions.
The risk of war is a necessary feature of a separating strategy that aamiiéwe credible
communication.

The feint equilibria exhibit this costly sighaling dynamics common to crisis barggin
behavior. The strong player 1 can only obtain the high-value demadhe cost of a high
risk of a costly war with a fully prepared strong player 2. This discowsdhe weak type
from attempting to bluff with the same demand. Endogenizing the war contestridde
alter the basic logic of costly signaling. The only way a strong player canmatbetter
deal is by revealing credibly that he is strong, which requires him to enigaaehavior that
the weak type would not want to mimic.

The interesting new feature of the feint equilibria is that the strong type péplamight
mimic the behavior of the weak instead. One reason for this comes from thaivesethe
strong player 1 has to keep private his information about his own strengfie iavent of
war. In the exogenous specification of the distribution of power, a ptag&pected war
payoff may depend on his opponent’s private information but not orbakefsabout the
information that he knows but she does not. This means that with exogeoysyoffs,
it does not matter to the player whether he fights an adversary that is fudlyrieti or one
that is uncertain about his strength. There is no reason for the playerrtiputete the
belief with which his opponent would enter the war, only the belief she hanwlkciding
what to do about his demands. In these cases, the strong player is ffetteeever his
opponent knows that he is strong.

With endogenous war payoffs, the player does care about the beligsfsmivich his
opponent begins the war. The informed strong type’s expected pagdér uncertainty
is strictly better than his payoff when his opponent is fully informed. @¢As> 1 the
payoff under uncertainty converges to the complete-information payofiyoLemma 4, it
is strictly decreasing ig.)

This gives the strong type a potent reason not to reveal his strengtig doe crisis itself.
He may deliberately leave his opponent in a stat&atsfe optimismin order to exploit the
advantages of surprise in case war breaks out. Unlike the usualriscenevhich strong
types always attempt to overcome the optimism of the opponent with costly grshiskvs
of strength, the feint equilibrium dynamic suggests that they may not be willimg t&o
even if such actions are potentially available to them. This creates a serhlsmrfor
peaceful crisis resolution because mutual optimism is regularly blamed as moaiage of
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war26

In the classic formulation of the mutual optimism argument, “war is usually the mgco
of a diplomatic crisis which cannot be solved because both sides havietngfestimates
of their bargaining power?” One problem is overconfidence about the likely development
of the war: its duration (short), outcome (victory), and costs (low). Inrtfuslel with
endogenous war effort, the expected outcome depends on how hactding fight. Their
joint efforts determine the probability of victory, and their uncertainty altbatbehavior
of the opponent induces uncertainty in these estimates.

The resulting expectations about the war may well be incompatible. In the skiemis-
librium, the strong type expects to win with probability(q:c1) = 1—- f(¢) \/¢1/g(q: c2),
and player 2 expects to win with probabilitss (9) = f(q)?/g(g;c2). These players are
too optimistic because; (q;c1) + m2(g) > 1. Similarly, in the war equilibrium the strong
type expects to win with probability; (¢;c1) = ¢1/(c1 + qc2), whereas player 2 expects
to win with probabilityz,(q) = [(1 —g)c1 + gcz2]/(c1 + gcz). As in the skirmish equilib-
rium, these expectations are incompatible: it is easily verifiedsthat; c1) + 72(g) > 1.
These optimistic expectations about victory translate into optimistic estimates aleout th
expected payoffs from war.

It is crucial to understand that these disagreements are not about gsodaarfental un-
derlying “true” probability of winning. Instead, they are disagreementsitbow war will
“play out,” and this, of course, depends to a large extent on the oppstiigely behavior.
That behavior in turn depends on what the opponent expects the péager and these
expectations are profoundly influenced by the opponent’s belief etmoué aspect that is
privately known by the player. This is where deliberate falsification emterpicture.

When mutual optimism is a possible cause of war, credible signaling might bessoime
of imperfect cure. When players have exaggeratedly optimistic expedattoout their
chances in war because they are not aware of private information gunepts posses,
the only way to arrive at a peaceful settlement is to reduce this mutual optimismveA
know from our crisis bargaining studies, the only way to do so is througtiycsignaling.
The cure is imperfect because the attempt to impart credibility to one’s mefssags the
actor to behave in ways that increase the probability of war. Scholamwal@ware of
this paradox inherent in crisis bargaining, and it is perhaps best sunatdnyzSchelling:
“Flexing of muscles is probably unimpressive unless it is costly or risky.] lmpressive
demonstrations are probably the dangerous ones. We cannot hatreitdys. 28

The results here suggest that the difficulty with settling peacefully may gonloethe
risk generated by signaling efforts. When unwarranted optimism arieas lfick of in-
formation to which the opponent has access, it can be dispelled only whaspfonent
chooses to reveal it. Unfortunately, the logic of feigning weaknessesigghat an actor
may choose instead of obfuscate inferences in order to gain advanttgeviar that fol-
lows. In other words, the actonay deliberately foster false optimiswen though this may
make it very unlikely that his opponent would concede enough to make d¢t@t\wsilling

26BJainey (1988, 53). Wittman (1979) offers the first rationalist accofiigly and Ramsay (2007) attempt
to show that the mutual optimism explanation cannot be sustained as aofesutional behavior. AUTHOR
rebut their argument.

27Blainey (1988, 114).

283chelling (1966, 238—39). See also Fearon (1995, 397); Schuli8(829).
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to forego fighting?®

Private information can remain private not for lack of means to reveat ibécause the
only type who can afford to send the credible signal may have no incdati@so. It is this
intentional and strategic concealment of information that is so troubling $ohnmg crises
peacefully. To see how matters can come to a head, consider a crisis insidgdh has de-
liberately fostered optimism in side B. Because side B (incorrectly) beliexeseHi strong,
she engages in very risky actions designed to cause side A to revise rhixpextation
downward. Unfortunately, side A cannot use side B’s willingness to isks ras evidence
that side B is strong, not when he misled B into believing that she is stronghénwords,
when you have gone to great lengths to convince the opponent to be optigasticannot
very well use that optimism as evidence that your own assessment is faidg/B’s sig-
naling behavior then will be more likely to cause war because A is essentiathyssisag
it, because B is unwilling to offer the necessary concessions, anddmeBaiexaggerated
optimism is prompting her to take very large risks. In this situation, mutually incomeatib
crisis expectations cannot be reconciled without the actual resort to AgrBlainey puts
it, “The start of war is. .. marked by conflicting expectations of what theat will be like.
War itself then provides the stinging ice of reali).”

7 Conclusion

Consider the Chinese options in the fall of 1950. On one hand, they cpeliyothreaten
with intervention and demand that the U.N. forces remain south of the 38tlghalfethis
works, the outcome is excellent. However, making this high demand is alsais&yy
if the U.S. happens to be resolved to unify Korea, this demand would simplyitater
prepare better for fighting the PRC. The resulting war would be of velty imiggnsity and
the Chinese would certainly lose the tactical advantage that would secust mdirale-
boosting victory. On the other hand, the Chinese could demur and askith&l.&. troops
desist from crossing the parallel. Although permitting the occupation of Ntwtka by
South Korean troops is not as good as keeping it free of U.N. forcexe th some chance
that the U.S. would agree to this and war would be averted. Should the W\ far be
bent on unification, the absence of a credible signal can be expectettéase American
confidence and possibly cause the U.S. to march into a war without the typeparation
it would have engaged in knowing the Chinese were going to intervene iggtreThese
are unpalatable choices, certainly, and no wonder Mao vacillated fongdlkefore making
up his mind on the strategy to pursue.

29\Misleading the opponent is not the only reason a strong type might notteviséparate himself from the
weak type. Kurizaki (2007) analyzes a model in which player 1 caiudeehether to make his threat public (so
whoever backs down incurs audience costs) or keep it private ¢&inlgedown is costless). In the private threat
equilibrium, the strong player 1 is indifferent between going public andreggyrivate, whereas the weak type
always threatens in private. The strong type is indifferent becauaMag's fights when resisted and player 2
resists with the same probability after private and public threats. She ddescause capitulation is costlier
after a public threat, in which case she needs to be fairly certain her eppnstrong. In private, the costs
of capitulation are much lower, so she can concede even if she thinker dlayight be bluffing. There is no
benefit to the strong player 1 in getting player 2 to think that he is weak.

30BJainey (1988, 56).
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This stylized description of the situation seriously abstracts from the complevest
tic dynamics in both countries, and it may well have been the case that by the thime M
resolved to intervene, the United States had become undeterrable by tleséhithout
open Soviet support. In November, war may have been already uaiei(AUTHOR).
However, the logic of feigning weakness developed in this article can kplpia why the
Chinese did not pursue more vigorous signaling actions when they wsokved not to
permit unification.

The crisis bargaining literature quite appropriately focuses on how s#&chogs can sig-
nal their strength and reduce the possibility of bluffing. When weak tyaesrimic their
actions, messages will not be believed, and when threats are not créiudyl@re unlikely
to influence the behavior of the opponent. This basic mechanism also ointéesmodel
presented here. This article, however, also points out some perveestiues that strong
types may face that may make them unwilling to send costly signals even whecoihiey
have done so.

One implication of this result is that it is not safe to infer that one’s oppoiseweak
when he fails to engage in some costly action that is available to him and thaperaicade
one that he is strong. One should carefully consider the incentive to feegikness for
tactical purposes. This, of course, may be harder than it soundsdeecter all, it could
be the case that the opponent is not signaling because he really is weak.

The logic of the feint also suggests that overcoming mutual optimism in crisebenay
very difficult for two reasons. First, when a strong opponent whdccmyveal his strength
to reduce an actor’s optimism decides to feign weakness, then that actqremsast in her
incorrect beliefs and blunder into disaster. Second, the possibilitieefmebul resolution
of the crisis may diminish because the feigning opponent himself may be unatdeéot
his optimistic beliefs. Because he has purposefully misled the other act@nhetdake her
costly signals as evidence that he should revise his expectations: aft#reai$ signaling
precisely because she believes that she is strong, which is the falsenedii@$ taken great
care to induce. In this rather unfortunate scenario, war may be the ogltovigiect a dose
of reality into these beliefs.

A Proofs

Proof of Proposition 1.  Since the strong type is mixingW;* + (1 —r)x = rWZ +
(1 — 7)x, which givesr in (4). If (3) is not satisfiedr € (0, 1) regardless of the value
of r, so we can take = 0. Suppose now that (3) is satisfied. Then< 1 yieldsr >
1 — (sp — sa)/ (W] — x) = r’. Takingr’ > 0 yields (D), which ensures that the low-value
demand must be risky, otherwigse= 0 can work. Alsoy > 0 yieldsr < 1 — (s, — 55 —
ko —C)/ (W —x) =r".Sincer” —r’ > 0 < ky + C > 0, suchr exist.

Since the weak type should not have an incentive to derwaiidfollows thatr W, +
(1 -r)x >7W2 + (1 —7)X, which simplifies to:

rx-Wp)+X-x

r >
M/(l
X w

(14)

It is readily verifiable thaf € (0, 1) regardless of. Since both (4) and (14) must hold, we
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require that:
rla-W)+x—x re-Wp)+x-x
X — Wa - X — Wg
At r = 0, the inequality reduces tg > w,, which holds. Recall that if (D) is not satisfied,
there are no lower-bound restrictions oto guarantee valid values, which means that in
this case we may use= 0.

We now derive the range of low risks that can be supported in equilibritnenwD)
is satisfied. Since the strong type actually likes this risk, the upper bourghdemn
the weak type being willing to accept it. Player 2's strategy is to reject atl (xq, x]
with the same probability and to rejecte (x, x] with high probability that makes these
demands unattractive to the weak type. The best possible deviation is tollestpgssible
no-risk demand, which is;, so we require that W2 + (1 — r)x > x;. This yields
r<((x-x1)/ (1— W;}) = 7 < r”, where the second inequality is readily verified. This
makesr the binding upper bound, which necessitates a check on the lower bgurd?
reduces to (5). We conclude that if (D) is not satisfieds 0, and if (D) is satisfied, then
r € (r',F), which is the range for stated in the proposition.

We now check that deviations are unprofitable. Lét) denote the probability with
which player 2 rejects demand Take somer < x; and note that(x) = 0. If »r = 0, then
player 1 cannot profit from such deviation regardless of type >0, the derivation of the
low-value demand risk above ensures that the weak type cannot grdétating tax, the
most attractive such demand. Because the strong type cannot utilize draaghy/of deceit
when there is no risk, he cannot profit from deviating to such risklesgdds either. Take
somex € (x1, x). Player 2 rejects such demands with the same probability as the low-value
demand (and does not arm), igtx) = r. This means that these demands result in worse
peace terms. Hence, such deviation cannot be profitable for playgaidless of type.
Take somex € (x,x). Player 2 arms when rejecting any such demand becauge> ¢,
foranyx > x = x,. Therisk,r(x) = 7, is the same as for the high-value demand.
Clearly, the strong type has no incentive to deviate: his payoff fromepisestrictly worse
thanx, and his payoff from war is the same. The weak type’s best deviationis bot
our construction of rejection probabilities for this type ensures that hédwat want to
demand it. Take some > X = x,. Player 2 rejects all such demands and arms for the
fight, sor(x) = 1. Even the strong type cannot profit from this deviation becdi8e< X,
and this means that weak type cannot profit either bechtfse: W, < x. O

Proof of Lemma 2. Letm3 > 0 denote player 2's equilibrium effort, and}(c1) =
mi(m3;c1) player 1's effort. There can be no equilibrium in which player 1 makes no
effort regardless of type. Suppose, to the contrary, #kigic,) = m7(c;) = 0 in some
equilibrium. Sincen(ci1) > 0 wheneverc; > mJ, this implies thain > c; > 0. This
cannot be optimal because she can deviate to a lower effort and still msare. Therefore,
in any equilibrium at least one type of player 1 must be exerting a strictly pesffort.
This cannot be the weak type by himself. Suppose, to the contrarypthat) > 0 and
m7(c1) = 0in some equilibrium. Since:} (c;) > 0 implies thatn3 < ¢, it follows from
¢, <cj thatm} < ¢y, and sonj(cy) > 0 as well, a contradiction. O

. . I . om>* . —
Proof of Lemma 3. In the skirmish equilibrium, S|gng"72 = sign(cz — /c,¢1) >
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0, where the inequality follows from Assumption 2. In the war equilibriu%’l? =

ZqE%c%
(€1+qgc2)3 0 Ul
Proof of Lemma 4. In the skirmish equilibrium?Wéécn) S VALY, Tz) % < 0.
Cl m2

because the bracketed term is positive by (9) and beealisincreasing iy by Lemma 3.
Since only the strong type participates in the war equilibrium, inspection of lysfpa
(11) is sufficient to establish the claim. O

LEMMA 7. Wa(gq) is continuous and strictly decreasing.

Proof. (Continuity.) SinceW,(q) is continuous for each equilibrium, it is enough
to show that it is continuous gt where the equilibrium switch occursV; (¢s) = 1 —

c1ta/ci1c
ITI‘ = sz(qs),

o b dWP(q) _E%(?1+3QC2)
(Monotonicity.) In the war equilibrium; 47 = T Gitqe)?

d”;,i;(q) — g;éz + Zf(%;gl—q)fl) (f’g - g/f) < 0. To see this, note that

f>0,g>0,f <0,¢ <0,andf'g—g'f = \Je;e1 (V1 — /&) (1——*/;‘”) >0

by Assumption 2. The last requirementis that / +2(qc; + (1—q)c1)(f'g—¢' f) <0,
which can be shown but it takes three pages of algebra. O

< 0. In the skirmish

equilibrium,

Proof of Lemma 5. Lemma 7 implies that to get the best and worst payoffs for player
2 J—
2, we only need to considgr= 0 andg = 1. So, limy—o W) (¢q) = (“—2) = W,, and

£1+C2

2 I
limg—1 W5 (q) = limg_1 W (q) = ( c2 ) = W, with W, < W,. O

c1+ea

Proof of Lemma 6. By Lemma 7,W,(q) is continuous, and the intermediate value
theorem implies that for any € [W,, W], there exists; such thatW,(q) = y. By
Lemma 7 W (q) is strictly decreasing, sp(y) = W, !(y) is unique and strictly decreasing
in y. Lettingx = 1 — y establishes the claim. O

Proof of Proposition 2. Let W, = Wi(1;c1) = Wi(c1,c2). Since the strong player
1is willing to mix, Uy (x;¢1) = U1 (X;¢1), O

rWi(g(x):ic1) + (1 —r)x =7W,; + (1 =7)X. (15)
Using the definitions ok andx, we can rewrite this as:

r[1=Wi(g(x);c1) — Walq(x))] = W, + Wa(q(x))
1-W,-W,

7=

(16)

Sincer > 0 andl > W, + W,, it follows that:
r[1=Wi(gx);c1) = Walg(x)] > W, — Wa(q(x))
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must hold. SincdV>(¢(x)) > W, for anyq(x) < 1, the right-hand side is negative, so
r = 0 certainly satisfies this condition. Singe< 1 as well,

r[1=Wi(gx);c1) = Walgx)] < 1 =W, — Wa(q(x)) 17)
must hold. There are two cases to consider. First, suppose
1=W,—-W(q(x)) = 0. (2)

SinceW;(¢q(x);c) > W, foranyg(x) < 1, it follows that (17) is satisfied for arw;, so for

r = 0in particular. Now suppose that (Z) is not satisfied. Both sides of (E¥/hegative,
which implies that onlyr > 0 can possibly satisfy it. Thus, if (Z) is not satisfied, the
low-value demand cannot be riskless. Because we are looking for eguiNiith such a
demand, assume that (Z) holds for the rest of the proof. | labeled thitmmto indicate
the zero-risk associated with the low-value demand, and it is the analogue tortherse
of (D) in the simple models.

Consider now the rejection probability specified in the proposition. Foraay(x, x|,
r(x) = (x —x)/[x — Wi(g(x):cy)] solvesU;(x;c1) = x. That s, player 2’s rejection
probability leaves the strong type indifferent between any demand in thgerand the
equilibriumrisklesslow-value demand. Note in particular that- x > ¥ implies thatr (x)
is a valid probability. Moreover;(x) = r from (16) because = 0 andg(x) = 1. Since
x > xp, takingx* = max(x, x1) yields the lower bound on the riskless demand that can
be supported in equilibrium. The upper bourtf follows from Bayes rule and is derived
in the text.

We now check that deviations are unprofitable. Since player 2 accgpis anx, such
deviation fromx is not profitable. Anyx € (x;X] is rejected with probability that leaves
the strong type indifferent betweanand.x. But sincex is also the weak type’s payoff and
the weak type’s payoff from war is strictly worse than the strong typeis,dhviation is
strictly worse for the weak type. Finally, any> X is rejected for sure, and the resulting
war is one in which player believes she is facing the strong type. This idycigarse for
the strong type (at he fights such a war with positive probability but also obtains W,
with positive probability), and this implies it is also worse for the weak type. O
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