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Abstract

Those inside and, especially, those controlling an organization — be it a firm, a committee,
a cabinet ministry, or the state — often have better information about the organization’s
resources and activities than outsiders do. This informational asymmetry may lead to
costly, inefficient conflict between insiders and outsiders over the allocation of those re-
sources. We formalize this conflict as a signaling game in which an incumbent government
and an opposing faction — possibly a rebel group — vie for control of the state and the ac-
companying spoils. In order to avoid a challenge, the government must buy off or coopt
the opposition by offering a share of the pie. But the size of the pie is private infor-
mation. The government knows how large the spoils are but the opposition only has a
rough idea about the spoils (e.g., oil prices are high or low, the economy is booming or in
crisis). The unique perfect Bayesian equilibrium satisfying a common restriction on off-
the-equilibrium-path beliefs (Cho and Kreps’ D1) is fully separating but inefficient. The
opposition fights with positive probability even after learning the size of the pie (which
the separating offers reveal). Empirical work indicates that poor economic conditions —
hard times — make civil war and political conflict more likely. In the model, the equilib-
rium probability of fighting increases as times become harder. The probability of fighting
is also increasing in the strength of the opposition and the uncertainty surrounding the
size of the pie and decreasing in the cost of fighting.
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Bargaining and Fighting in Hard or Uncertain Times

Those inside and, especially, those controlling an organization — be it a firm, a com-
mittee, a cabinet ministry, or the state — often have better information about the or-
ganization’s resources and activities than outsiders do. This informational asymmetry
may lead to costly, inefficient conflict between insiders and outsiders over the allocation
of those resources. In resource-rich, developing countries, for example, the government
frequently has private information about the revenues those resources bring. This lack of
transparency is believed to facilitate corruption, make conflict more likely, and has led
to international efforts to promote greater transparency, e.g., the Extractive Industries
Transparency Initiative (Economist 2005, DFID a, nd.; DFID b, nd).

We study the effects of this asymmetry in a model in which an incumbent government
and an opposition faction vie for control of the state and the spoils that come with it.
The government knows how large the “pie” is but the opposition only has a rough idea
of the size of the pie. The opposition knows, for example, whether times are “good”
or “bad” (e.g., oil prices are high or low, the economy is booming or in recession) and
therefore whether the pie is on average large or small. But the opposing faction is unsure
precisely how large the spoils are in good times or how small they are in bad times.

This informational asymmetry casts a shadow over the government’s efforts to buy off
or coopt the opposing faction and thereby prevent a costly conflict — a civil war — over the
spoils. The government in the model makes a take-it-or-leave-offer which the opposition
can accept or reject by fighting. Accepting ends the game in the agreed division of the
spoils. Fighting destroys a fraction of pie with the winner getting what remains.

The opposition faces a simple but vexing strategic problem. If the opposing faction
also knew the size of the pie, it would accept a low offer when the pie was small because
the payoff to fighting and, if victorious, capturing the surviving spoils is also small. But
the opposing faction cannot accept a low offer for sure when it is uncertain of the size
of the pie. If it did, there would be nothing to deter the government from low-balling

the opposition, i.e., offering a small amount when the pie is large. To prevent this,



the opposition rejects low offers and bargaining breaks down in inefficient fighting with
positive probability.

Formally, the game is a standard signalling model with a continuum of types and
actions. As is commonly the case with such games, the present model has a multiplicity
of equilibria. However, only one of these equilibria is supported by “reasonable” off-the-
equilibrium-path beliefs satisfying a common equilibrium refinement (Cho and Kreps’
(1987) condition D1).

This equilibrium is fully separating with the government’s offer strictly increasing in
the spoils. The larger the pie, the more the government offers. Because pies of different
sizes lead to different offers, the opposition knows how much there is to be divided as well
as its payoff to fighting as soon as it receives an offer. Nevertheless, the opposing faction,
although now certain of the size of the pie, fights with positive probability. The smaller
the offer, the more likely the opposition is to fight.

This equilibrium has interesting theoretical properties in light of recent formal work on
the causes of war. That work identifies two broad types of rationalist explanations of war:
informational problems and commitment issues (Fearon 1995, Powell 2006).! The former
attributes ez-post inefficient fighting to asymmetric information; the later ascribes it to
the actors’ inability to commit to any efficient outcome. Fighting in the present model
clearly results from asymmetric information. Were there complete information, both the
government and opposition would know the size of the pie at the outset, the government’s
equilibrium offer would always be accepted, and there would be no fighting. But even
though fighting in the model results from an informational problem, the decision to fight
comes after the separating offers would seem to have solved the problem by revealing the
size of the pie to the opposing faction. The analysis shows that the intuition that there

should be no fighting once both the government and opposition know the size of the pie

1 Powell (2002) surveys much of this work.



is incorrect.?

The equilibrium also has an interesting empirical implication. Bargaining between the
government and the opposing faction is more likely to break down during hard times.
That is, the equilibrium probability of fighting if times are hard is larger than if times
are good. This is in keeping with econometric work on civil war which generally finds
that poor economic conditions — hard times — make conflict more likely (e.g., Collier and
Hoefller 2004; Fearon and Laitin 2003; Miguel, Satyanath, and Sergenti 2004). A stronger
opposition and more uncertainty about the spoils also make fighting more likely whereas
higher costs reduce the probability of breakdown.

The next section presents the model and characterizes its equilibria. The two subse-
quent sections discuss the theoretical properties and empirical implications of the equi-
librium analysis. A final section extends the model to allow for power sharing agreements
with the opposition (e.g., bringing them into the government). These agreements create
a trade off. Sharing power with the opposing faction provides a way of informing it about
the size of the pie, but it also makes them more powerful. The analysis suggests that

power sharing agreements are more likely to be tried in very bad times.

The Model and Equilibria

In order to prevent a challenge, the government must buy off or coopt an opposing
faction. To this end, the government begins the game knowing 7, the size of the pie
to be divided, and makes an offer y > 0 to the opposition that can accept the offer or
fight. Accepting ends the game with the government and opposition receiving © — y and

y respectively.® Fighting destroys a fraction ¢ of the pie. If the opposing faction wins,

2 In this context, we also discuss a closely related model in which two states know the

size of the pie, e.g., the value of the territory over which they are bargaining, but the
state making the take-it-or-leave-it offer has private information about the distribution
of power. There is also complete separation and fighting in the unique equilibrium of this
game satisfying D1.

3 Strictly speaking, the government could offer more than there is to be divided (y > )
in which case the payoffs would be 7 — min{y, 7} and min{y, 7}. However, these offers
are strictly dominated and will never be made, so we simplify the notation by taking the
payoffs to be m — y and y and y < 7.



which it does with probability p, it gets the surviving spoils; if the government wins it
keeps the spoils. Thus, the payoffs to fighting for the government and opposition are
(1 — p)om and por, respectively, where ¢ = 1 — ¢ is the fraction of the pie that survives
the fight.

To formalize the informational asymmetry, let 7 = ¢ 4+ r where r has mean 0 and
is distributed over [r,7] according to H which has a continuous and strictly positive
density h over (r,7). The government knows ¢ and r, but the rebels only observe c. The
parameter ¢ measures the general climate of the times. The larger ¢, the larger 7 is and
the larger the rebels expect it to be (i.e., the larger fz mdH = c+ fz rdH is).

A pure-strategy for the government specifies the government’s offer as a function of its
private information about the spoils: y : [r,7] — [0, 7] where T = ¢ +T.* A strategy for
the opposing faction defines the probability that the opposition accepts as a function of
the government’s offer: « : [0,7] — [0,1]. As for what the opposition believes about the
size of the spoils after receiving an offer, let A be the set of distributions over [r,7] and let
wu(z) € Afor all x € [0,7] denote the opposition’s beliefs following an offer of z. Finally, a
perfect Bayesian equilibrium (PBE) is a strategy profile (y, a) and beliefs p such that the
government can never profitably deviate from offering y(7) given opposition’s strategy
a(x), a(x) is a best reply to x given u(r|z), and p is derived from H and y via Bayes’
rule.’

The game has infinitely many PBEs. In some, the government pools on a specific
offer, i.e., the government makes the same offer regardless of the size of the pie. In other

semi-separating equilibria, the government’s offer varies with the spoils but does not fully

1 We only consider strategy profiles and equilibria in which the government plays a pure

strategy.

® Because the parameter ¢ is common knowledge, we abuse the notation slightly by
taking y to be a function of 7 in order to simplify the exposition. Defining PBE’s with a
continuum of types raises a number of technical issues. For example, no offer is made with
positive probability in a separating equilibrium. Bayes’ rule therefore places no restriction
on the oppositon’s beliefs following any offer. It suffices for the present analysis to assume
that if the set of types offering z has zero measure, then the support of the opposition’s
beliefs following z is contained in the closure of the set : {m : y(7m) = z}. See Ramey
(1996) for a definition of a sequential or perfect Bayesian equilibrium with a continuum
of types.



reveal the exact size of the pie. In these equilibria, there are a set of cutpoints = = ko <
ki < --- < ky =7 and a set of ever more favorable offers por < y; < -+ < yy < pow
such that the government proposes y; if m € (k;_1, k;). And, there is a fully separating
equilibrium in which the government’s offer is strictly increasing in the size of the pie.

Incentive compatibility ensures that the equilibrium offers are weakly increasing in the
spoils and that larger equilibrium offers are generally more likely to be accepted than
smaller offers. More formally:

LEMMA 1: Let (y,c; ) be a PBE with ' = y(n'), y' = y(7"), and " < 7". Then:

(i) a(y") = a(y');
(i) of a(y”) >0 or a(y) >0, then ' > v/;
(iii) of a(y”) >0 or a(y’) > 0 and if y" >y, then a(y”) > a(y').

Proof: See the Appendix.

Although there is a surfeit of equilibria, only the separating equilibrium is predicated
on reasonable out-of-equilibrium beliefs in the sense that they satisfy Cho and Kreps’
(1987) condition D1. This condition requires the opposition to disregard the possibility
of facing 7 following an out-of-equilibrium offer z if there is another type 1’ such that the
set of rationalizable actions that the opposing faction could take after z that would give
7 at least as much as its equilibrium payoff is a strict subset of the actions the opposition
could take that would give 1’ more than its equilibrium payoff.

The out-of-equilibrium-beliefs satisfying D1 turn out to be very simple. Suppose as
illustrated in Figure 1 that no type offers z, i.e., there is no = for which z = y(7)
where y(7) are the government’s equilibrium proposals. (Lemma 1(ii) ensures that y
is nondecreasing.) Assume further that z is larger than some equilibrium offer that is
accepted with positive probability: z > y(7) and a(y(7)) > 0 for some 7. Then D1
implies that the opposition believes that it is facing the type 7 at which the government’s
equilibrium offers “jump” over z.

More formally, let 7 be the lowest type whose offer is accepted with positive proba-
bility in the PBE (y(7), a(z); p): 77 = inf{r : a(y(7)) > 0}. Then,

LEMMA 2: Take (y(m),a(z);p) to be a PBE and assume that no type offers z, i.e.,
z & {y(r) : w € [m, 7|}, where z > y(m) for some m > w*. Then the opposition believes



por

Figure 1: The government’s offers.

that it is facing T with probability one where T = sup{m : y(7) < z} = inf{7 : y(7) > z}.
Proof: See the appendix.

It follows that all w > 7+ make distinct offers in any PBE satisfying D1. To sketch the
intuition, assume the contrary. Then as depicted in Figure 1, there must be two types 7’
and 7" such that 77 < 7’ < 7” and 7’ and 7”"make the same offer y. Let 7 = inf{7 : y =
y(m)}. Observe first that y > po7. Because y(7) is nondecreasing, all 7 € [n’, 7] propose
y. This interval has positive measure, and therefore the opposition’s payoff to fighting
must be strictly larger than its payoff to fighting type 7. That is, | Crmy(m)) pordH () >
po7 where H is the posterior of H given §j. Moreover, Lemma 1 guarantees a(y(m)) >0
for all 7 > 7. Hence the opposition accepts § with positive probability and consequently
must weakly prefer § to fighting. This leaves § > |, ey ()} pordH (m) > poT.

Now consider any offer z in the gap between po7m and 7. If the challenger strictly
prefers accepting z to fighting, then a(z) = 1 and a contradiction results as those offering
y could profitably deviate to the lower offer z. To see that the opposing faction does
prefer accepting z, suppose first that z is an equilibrium proposal, i.e., y(7) = z for some

7. Because y is nondecreasing and z < ¥, the opposition believes that 7 is bounded



above by T after being offered z as sup{r : z = y(n)} < inf{r : y(7) > y} = 7. Hence,
the opposing faction’s payoff to fighting is bounded above by po7 which is strictly less
than z. If althernatively z is an out-of-equilibirum offer, then Lemma 2 ensures that the
opposition believes that it is facing sup{7 : y(7) < z} < 7 after z. The opposing faction’s
expected payoff to fighting is therefore pom and again strictly less than z. Formally,

LEMMA 3: Let (y(7), a(x); 1) be a PBE satisfying condition D1 with 7 = inf {7 : a(y(m))
> 0}. Then all m > ©" separate: y(r') < y(n") whenever ™ < n" < 7.

The remainder of this section characterizes the unique separating equilibrium that
satisfy D1. Lemma 1 guarantees that y(m) is accepted with positive probability for
any 7 > 7. That lemma also implies that y(7) is weakly increasing in any PBE and
therefore strictly increasing for m > 7+ because all 7 > 7" separate. Again from Lemma
1, that y(m) < y(n’) for 77 < 7 < 7/ means that a(y) is strictly increasing. Hence,
0<a(y(n) <ay(m) <1form>nt.

That a(y) € (0,1) implies that the opposition is mixing between fighting and accepting
and is, therefore, indifferent between these alternatives. Consequently, the government
must be offering the opposing faction its certainty equivalent of fighting: y(7) = por for
Tt <m <7

As for the probability of acceptance, let y = por and ¥ = po7w with 7+ < 7 < 7.

Because no type can profitably deviate,

a(y)(r —y)+ (1 —aly) (1 -plor = ay)(r -y) + (1 —ay)) (1 - p)or
a@)(T-y)+ (1 —-a@)(l-por > ay)(T-y)+ 1 -aly)(l-pr

Rewriting these inequalities and using the expressions for the government’s offers to

eliminate 7 and 7 gives

o(y)po a(y) —aly) _ aly)po
yi-0) ©  G-9 “jd-o0)

6 Tt is straightforward to show y(7) = poT given y(7) = por for © € (77, 7).



Letting y go to y then yields o/ (y) = a(y)po/[y(1 — o)]. Solving this differential equa-
tion with the boundary condition a(po@) = 1 leads to a(y) = [y/(po7)]"?/ .7 The
Appendix shows that 7+ = x and hence a(y) = [y/(po7)]"""™ for all # > 7. This
leaves:

PROPOSITION 1: In the unique equilibrium satisfying D1, y(w) = pomw, a(y) = 0 if
y <pox, a(y) = [y/(poT)™”"7 if pox <y < poF, and aly) =1 if y > poT.

Fighting After Solving the Information Problem

The equilibrium described in Proposition 1 has surprising and unexpected properties
when viewed from the perspective of recent formal work on civil and inter-state war. This
work frames the problem of explaining the causes of war in terms of an inefficiency puzzle.
Fighting destroys resources and is therefore inefficient ex post. Why then are bargainers
unable to reach an ex ante agreement both prefer to fighting? (See Fearon 1995 and
Powell 2006 for overviews.)

International relations theory offers two broad types of rationalist explanations of war:
informational and commitment problems. Informational problems arise if one or more
parties has private information, and these can readily lead to bargaining breaking down
inefficient fighting. Commitment problems arise when the parties’ inability to commit to
abiding by an agreement undermines all of the efficient peaceful settlements. For example,
Acemoglu and Robinson (2000, 2001, 2006) link democratic transitions, costly coups, and
revolutions to the inability of the faction in power to commit to future redistribution
policies. Fearon (1998, 2004) shows that the inability of a central government to commit
to honoring a power-sharing agreement can lead to prolonged civil wars. Political parties
create inefficient levels of public debt in Alesina and Tabellini (1990) and Persson and
Svensson (1989), because the parties cannot commit to future spending levels. And,
potential losers block innovation and techincal change in Dixit and Londregan (1995)
because the winners cannot commit to compensating the losers.

Inefficient fighting in the present model clearly results from an informational problem.

T If a(poT) < 1, then T could profitably deviate by offering slightly more than po7

which would be accepted for sure.



There would be no fighting if the size of the spoils were common knowledge at the outset
of the game. The government would offer y = pon, and the opposition would accept.®
But the informational problem existing at the outset of the game would seem to have
been resolved prior to the decision to fight because the government’s separating offers
unambiguously reveal size of the pie. At least intuitively, the opposing faction would
seem to be in exactly the same position they would have been in had the size of the pie
been known from the outset. Nevertheless, the opposition fights with positive probability.
The intuition that complete separation solves the informational problem and thereby
eliminates the risk of inefficient fighting (absent any commitment issues) is incorrect.’

This counter intuitive result goes beyond the present model which focuses on civil
conflict. Suppose two states, S; and S, are bargaining about revising the territorial
status quo. S; makes a take-it-or-leave-it offer x € [0,1] to Sy who can accept or reject
by fighting. Accepting ends the game with payoffs 1 — z and x for S; and S;. Fighting
destroys a fraction 6 = 1 — o of the value of the territory with the winner taking what is
left. The payoffs to fighting are therefore (1 — p)o and po for S; and Sy where p is the
probability that S5 prevails.

However, the distribution of power p is uncertain. In particular, p = p + € where ¢ is
distributed over [g,Z] according to G with mean zero. S; begins the game knowing the
distribution, i.e., S; knows &, but S5 does not. This formulation closely parallels Fearon’s
(1995) basic model with the important exception that the state with private information
makes the offer here whereas it receives the offer in Fearon’s set up.

S, faces a strategic dilemma in this formulation akin to that facing the opposing faction
in the other model. If the distribution of power were common knowledge and Sy were
weak (i.e., ¢ < 0), its expected payoff to fighting would be low and it would accept a
small offer. But if 55 is uncertain of the distribution of power, it needs to deter S; from

making low offers when S; is strong. This consideration generally leads Sy to reject most

8 Although the opposing faction is indifferent between fighting and accepting y = po,

a(y) must be one. Otherwise the government could profitably deviate by offering slightly
more than pom which the opposition would accept for sure.
?  See Slantchev (2005, 538) for a related result.



offers with positive probability.

In the unique equilibrium satisfying D1, S} makes separating offers and Sy fights with
positive probability. The less S; offers, the more likely Ss is to fight. In particular, S;
proposes y(e) = (p+¢)o which Sy accepts with probability a(y) = exp[(y—y(Z))/(1—0)].
Once again the intuition that separating offers should solve the information problem and

prevent future fighting fails to hold.

Fighting in Hard and Uncertain Times

Empirical evidence indicates that hard times make civil war and political conflict in
general more likely. There is a strong negative relation between income and the likelihood
of civil war (e.g., Collier and Hoeffler 2004; Fearon and Laitin 2003; Miguel, Satyanath,
and Sergenti 2004). Low income also makes coups more likely (Londregan and Poole
1990), and recessionary crises tend to undermine democratic regimes (Gasiorowski 1995).

Hard times make conflict more likely in the model as does a stronger opposition and
lower costs. Recalling that m = ¢+ r with r € [r,7], the probability of fighting given the

climate of the times is:

F:[ [1_ (Zi;)L] dH(r)

The integrand is decreasing in ¢, so F/0c < 0. Bad times (lower values of ¢) therefore

make fighting more likely. Conversely, the integrand is increasing in both p and o. So
stronger rebels make for more fighting (0F/dp > 0) while higher costs lead to less fighting
(0F/06 = —0F /0o < 0).

The probability of fighting is also increasing in the uncertainty surrounding the size of
the spoils. Let M be a mean-preserving spread of H with support of [u,7z]. Then the

equilibrium probability of agreement is A = 1 — F = ff[(c +7)/(c+7)]"dH. The

integrand is increasing and concave, so Jensen’s inequality implies

T = 7 =
[ () = [ (5) o
r c+r u c+r

10




Because M is a mean-preserving spread of H, w > 7 and, consequently,

T = 7\ 1o (7 =
L) e (G L)
r \CTT c+ u \CH+T
m 5
[ ()
u \CTH

Hence an increase in the uncertainty about the spoils reduces the probability of acceptance

and increases the probability of fighting.

Although the probability of fighting is decreasing in ¢ and increasing in the variance
of r, an example suggests that the fundamental cause of breakdown is not the climate
of the times or the uncertainty surrounding the spoils per se. Rather, the probability
of fighting is a function of the relative uncertainty or, more precisely, the volatility of
the spoils. Let v = \/V&T’I“) /c denote the volatility of the spoils and assume that r is
uniformly distributed over [—u,u] which implies v = u/(cv/3). Then,

1-0(1—p)
c—u 1=
c+u

1-o(l—p)

(1-0)(1+vV3) 1_<}Wﬁv "

C (1—o)(c+uw)
2ull —o(1—p)]

F =1

b 20v3[1 — o (1 — p)] 1+vv3

Thus, the probability of fighting is a function of the relative uncertainty surrounding the

spoils.
Power Sharing: Why Not Reveal the Size of the Pie?

The opposition fights because it has to deter the government from bluffing by making
small offers when the spoils are relatively large. Suppose, however, that there were some
way the government could verifiably reveal the size of the pie to the opposing faction,

i.e., a way that somehow made bluffing impossible. Then the government would reveal

11



the spoils because this would increase its payoff. If, more specifically, the government
verifiably reveals the size of the pie to the opposing faction before offering that faction
its certainty equivalent pom, the opposition will accept this offer for sure rather than
with probability a(por) = (7/7)P7/179) < 1.1 As a result, verifiably revealing the
spoils raises the government’s payoff from «(por)(m — por) + [1 — a(pom)](1 — p)or =
(1 — po) — [1 — a(pom)|n(l — o) to (1 — po). Why, then, does the government not
verifiably reveal its private information?

One answer may be that there is simply no way to do so in a way that is not vulnerable
to bluffing. Suppose, alternatively, that the government can reveal the spoils to the oppo-
sition — possibly by bringing it into the government through a power-sharing agreement.
But revealing information is costly. In particular, verifiably revealing the size of the pie
to the opposing faction also shifts the distribution of power in its favor by increasing the
probability that the opposition prevails from p to p + A.

This shift introduces a commitment problem alongside the original informational prob-
lem. If the opposition could commit to accepting pom and to not exploiting its enhanced
bargaining power, then the government would reveal the spoils, the opposing faction
would accept the government’s offer, and there would be no fighting. But the opposition
cannot commit to this and will fight if offered anything less than (p+ A)on. Thus, verifi-
ably revealing the spoils to the opposition also raises the cost of buying it off from por to
(p+ A)om. If this cost is too large, the commitment problem swamps the informational
problem, and the government foregoes the opportunity to reveal the spoils.

More formally, assume that the government can reveal the spoils at the outset of the
game or make an offer to the opposing faction. If the government reveals the spoils, the

game ends with payoffs 7[1 — (p+ A)o] and (p+ A)on for the government and opposition

10" Although the opposition are indifferent between accepting their certainty equivalent

and figthing, they accept for sure for the same reason that they are sure to accept this offer
in a complete-information, take-it-or-leave-it-offer game. If the government has verifiably
revealed the spoils to be 7, then the opposition accepts any z > pom with probability
one as it is sure to do strictly better by accepting than by fighting. But if in turn they
do not accept z = por for sure, then the government has no best reply to the opposing
faction’s strategy, and this strategy cannot be part of an equilibrium.

12



respectively. If the government makes an offer, the game proceeds as before.

In equilibrium, the government either shares power or offers pom. It shares power and
thereby avoids any risk of fighting if 7[1 — (p+A)o] > a(pom)n(1—po)+[1 —a(pom)](1—
p)om where a(por) = (r/7)P?/(1=9). Hence, the government shares power if times are bad

enough and the shift in power is small enough, i.c., if 7 < T[(1 — 0 — Ac) /(1 — )] 177/ #2)
Conclusion

An incumbent government is likely to be better informed about the spoils that come
with controlling the state than is an opposing, out-of-power faction. This informational
asymmetry creates a vexing strategic problem for the government and opposing faction
vying for control of the state. Because fighting is costly, the government prefers to buy off
or coopt a potential challenger by offering to share some of the spoils with it. But even if
the opposing faction would be willing to accept a lower offer if the spoils were known to
be small and therefore the value of winning control of the state was less, the opposition
cannot simply accept low offers when it is uncertain of the spoils. If it did, there would
be nothing to deter the government from making low offers when the spoils were large.
To discourage these low-ball offers, the opposing faction rejects low offers with positive
probability and the bargaining breaks down in costly fighting.

When modeled as a signaling game, this dilemma leads to very simple equilibrium
behavior. In the unique PBE satisfying Cho and Kreps’ (1987) D1 restriction on beliefs,
the government offers the opposing faction the latter’s certainty equivalent of fighting.
The larger the spoils, the more the government offers and the higher the probability the
opposition accepts the proposal. Harder times, a stronger opposition, lower costs, and
greater uncertainty about the spoils all make it more likely that the bargaining will break
down in costly fighting.

The government bears the inefficiency cost of fighting and therefore would like to ver-
ifiably reveal the spoils to the opposition if that were possible and costless. If, however,
revealing the spoils to the opposing faction also makes it more powerful, then the govern-

ment may face a commitment problem. The government would prefer to reveal the spoils

13



to the opposition if the latter could commit itself to not exploiting its enhanced bargain-
ing power. When the opposition cannot commit to this, the government will reveal the

spoils only if the shift in power it induces is sufficiently small and times are bad enough.
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Appendix

Proof of Lemma 1: Let (y,a;u) be a PBE with v/ = y(7'), v = y(«”) and 7" < 7".

Incentive compatibility then implies:

a(y) (7' —y) + (1 —aly)) (1 - plon’ (A1)
> a(y")(@ —y") + (1 —aly’) (1 - p)or’
a(y’) (@ —y") + (1 = a(y")) (1 - p)or” (A2)

za(y) (@ —y)+ (1 —aly)) 1 - por”

To establish (i) subtract (A1) from (A2) to obtain (7" —7")[a(y")—a(y)][1—0o(1—p)] >
0 which then leaves a(y”) > a(y/).

To demonstrate (ii), assume «a(y’) > 0 and rewrite (Al) to get a(y”)(y" —y') >
la(y") — a(y)][7" —y — o(1 — p)n’]. Because y' is accepted with positive probability, it
must bring 7’ as least as much as it would get by fighting. So, 7’ — ¢’ > o(1 — p)n’. This
along with part (i) implies [a(y”) — a(y')][7' — ¢’ — (1 — p)n’] > 0. Part (i) also ensures
that a(y”) > a(y’) > 0 which leaves " > y'. As for the case in which a(y’) = 0 but
a(y”) > 0, the previous argument immediately yields y” > v/'.

As for (iii), again take a(y’) > 0 and y” > ¢/. Rewriting (A2) gives a(y')(y" — ¢') <
[a(y”) — a(y)] [7" —y" — o(1 — p)n”]. The left side of this inequality is positive. And,
a(y’) > 0 implies a(y”) > 0. Because y” is accepted with positive probability, agreeing to
y” must bring 7" as least as much as it would get by fighting. So, 7" —y” > (1—o0(1 —p).
Hence, a(y”) > a(y').

Now suppose «a(y”) > 0. If a(y’) = 0, there is nothing to show. If a(y’) > 0, the
previous argument ensures a(y”) > a(y'). O
Proof of Lemma 2: Let (y(m),a(z); 1) be a PBE, and take z be any out-of-equilibrium
offer such that z > y(7") and a(y(7")) > 0 for some 7t. The set of strategies that are

mixed best responses to z given some set of beliefs is simply « € [0, 1] as any « is a best

reply to z if the opposition believes 7 = z/(po). Moreover, deviating to z from y(7) given
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« is weakly profitable if:

(m=2)a+ (1 =)l =plor > a(y(n)) [r —y(m)] + [1 — aly(7))](1 - p)ow

a > Oé*(ﬂ') = Oé<y(7T)) <7T[1 — 0(1 _p)] — y(ﬂ—)>

[l —o(1—p)|—=

Hence, the set of strategies « for which deviating from y(7) are strictly and weakly
profitable are, respectively, D(z,7) = (a*(7),1] and D°(z, ) = [a*(7), 1].

There are now two cases to be considered. In the first, 7t <7 < 7’ and ¢ = y(7') < z.
Then o*(7) > o*(7') and consequently D°(z,7) C D(z,7’). To see that o*(7) > o*(7'),

note that z > 1/ implies:

/ /

zZ—y z—y
M—o(-pl—2 T #l-o(-p]-=

a(y’) (W[l —oll =Pl = yl) > a(y)) (77'[1 —o(1—p)]— y’)

[l —o(l—p)| -z 1 —c(1—p) -z

1+

But incentive compatibility implies a(y)[7[1 — o (1 —p)] —y] > a(y/)[r[l — (1 —p)] — /],

SO

of(m) > of(x)

Because D°(z, ) is a strict subset of D(z,7’), condition D1 requires the opposition to
conclude that it is not facing 7. But for any 7 such that 77 < 7 < sup{w : y(7) < z},
there exists a 7’ such that 7+ < 7 < 7’ < sup{w : y(7) < z}. D1 thus has the opposition’s
putting probability zero on facing any 7 such that 7+ < 7 < sup{m : y(7) < z}.

If 7 < 7t, then a(y(m)) = 0. Hence, m weakly prefers fighting to offering an arbitrarily
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small amount more than y(7") which is sure to be accepted with positive probability.
This implies (1 — p)or > © — y(7") which means (1 — p)or > m — z. Consequently, 7
strictly prefers fighting to offering 2 for any a, so D°(z,7) = @. D1 therefore excludes
all 7 < 7" as well.

Turning to the second case, assume 77 < 7 < 7’ and y = y(7) > 2. Then an
analogous argument starting with y — z > 0 yields o*(7) < o*(7’) which leads directly
to D%(z,7") C D(z, 7). D1 now requires the opposition to put zero probability on facing
m > inf{m : y(r) > z}. Because y(m) is nondecreasing, sup{r : y(7) < z} = inf{7 :
y(m) > z}, and the only belief satisfying D1 has the opposing faction believing that they
are facing the 7 for which this equality holds. [

Proof of Lemma 3: Let (y(m),a(x); 1n) be a PBE satisfying condition D1. Arguing by
contradiction, there must be two types 7’ and 7" such that 7+ < 7’ < #” and 7’ and
" make the same offer y. Let 7 = inf{7 : y = y(m)}.

It follows that y > po7. Because y(7) is nondecreasing , all 7 € [/, 7] propose y. This
interval has positive measure, and therefore the rebel’s payoff to fighting must be strictly
larger than the payoff to fighting the lowest type. Formally, |, Crmy(m)) pordH (m) >
f Crmy(m)) pordH (m) = poT where H is the posterior of H given 7. Lemma 1 guarantees
a(y(m)) > 0 for all # > 7. Thus, the opposition accepts y with positive probability
which leaves y > [ (rmy ()} pordH(r) > po7.

Now consider any offer of slightly less than ¥, i.e., some z € (y — ¢,y) for an € small
enough to ensure z > pon. If the opposition strictly prefers accepting z to fighting,
then a(z) = 1 and a contradiction results as those offering y could profitably deviate
to the lower offer z. To see that the opposition does prefer accepting z, suppose that z
is an equilibrium proposal, i.e., y(m) = z for some 7. Because y is nondecreasing and
z < y. The opposing faction therefore believes that 7 is bounded above by 7 after being
offered z since sup{m : z = y(m)} < inf{r : y(n) > y} = 7. Hence, the opposition’s
payoff to fighting is bounded above by po7 which is strictly less than z. If z is an out-of-
equilibirum offer, then the argument in the second case in the proof of Lemma 2 implies

that the opposition believes it is facing sup{7 : y(7) < z} < 7 after z. The opposing
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faction’s expected payoff to fighting is therefore po7m and again strictly less than z. [J

Proof of Proposition 1: It remains to be shown that 7+ = r and a(y) = [y/(po7)]"?/ =7
for all # > 7 if a(y) = [y/(po7)™” "™ for all # > 7+. Suppose the contrary. If
7t > @, then all # < 7" receive (1 — p)om because a(y(w)) = 0 for 7 < 7. But
(m*/7)°P/(1=9) > (0. So some 7 less than but arbitrarily close to 7+ with equilibrium pay-
offs arbitrarily close to (1 —p)on™ can offer slightly more than por™ and thereby obtain
a payoff arbitrarily close to (7 — por™t) (7 /7)?/ =0 4 [1 — (xF/7)°P/0=))(1 — p)om =
(1—por) +7(1—0)(xt/7)°P/(1=9)  This yields a profitable deviation and a contradiction
if 7 is close enough to 7*. This contradiction means 7+ = m, the equilibrium is fully

)]Up/(l

separating, and «(y) = [y/(poT =) for all y > por. O
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