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Abstract

Accounts of state failure in the developing world frequently highlight a logic of “spoils
politics” in which incumbent governments and opposing forces vye for control of the state
and the accompanying spoils. Governmental attempts to coopt or buy the opposition off
play a key role in this logic, and an informational problem often complicates these efforts.
The incumbent government has a better idea about the actual size of the spoils than the
opposition does. We formalize this aspect of spoils politics as a simple signaling game in
which the government tries to buy the opposing faction off by offering a share of the spoils
which the opposition can accept or reject by fighting. The government knows how large
the spoils are, but the opposition only has a rough idea. The unique perfect Bayesian
equilibrium satisfying a common refinement (D1) is fully separating but inefficient. The
probability of breakdown increases as times become harder. This formal result parallels
the strong emprical finding that the probablity of war is higher when income is low. In
addition to the effect of harder times on the the probablity of war, we also study the
effects of turbulence, the opposition’s military strength, and power-sharing agreements.

* A previous version of this paper circulated under the title “Conflict and Compromise in
Hard and Turbulent Times.” For helpful comments, criticisms and discussion, we thank
Daron Acemoglu, Thad Dunning, Gene Grossman, Robert Keohane, Daniel Mejia, Ed-
ward Miguel, John Morgan and James Robinson.
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Several cases of acute state failure in the last two decades have taken place in Africa
where much of post-colonial politics has been dominated by the logic of “spoils politics.”
Under this logic, political power is primarily a means to appropriate the economic spoils
associated with the administrative control of the state (Allen 1995, 1999). This logic
emerges in the context of what are often called “neopatrimonial” states (van de Walle,
1994), where the line separating the ruler’s private property and the state’s property
has has been blurred. Rulers in these states often try to sustain their preeminence by
coopting opposition forces (be they an opposition party, a different ethnic group, or armed
strongmen). Rulers for instance may direct resources selectively and extra-officially, (e.g.,
through the granting of “plunder rights” as in Liberia (Reno 1997)) or they may support
extensive patronage networks (e.g., public employment, as in Zambia (Bratton 1994) and
Guinea (Ayittey 1998)). If unappeased, these opposition forces might eventually rebel in
order to obtain a more favorable distribution of the spoils (van de Walle 2001). Indeed,
efforts to buy opposing factions off frequently do fail and break down in coups or civil
war. The logic of spoils politics and the struggle to control the state’s resources have
been a key element in the conflicts in Nigeria, Sierra Leone, Liberia, Angola, and Zaire.!

Attempts to buy an opposing faction off may fail in part because of a lack of transparancy
in the managment of public resources, and a lack of transparency has been repeatedly
blamed for facilitating corruption and fueling intra-state conflict. For example, Exxon in
negotiating with the government of Chad over the right to extract oil is reported to have
foreseen high levels of political risk stemming from the opaque management of revenues
that would ensue on the part of the Chad government. In order to mitigate this risk,
Exxon partnered with the World Bank to force the government of Chad to relinquish
sovereignty on the oil revenue. This revenue would then be transparently recorded and
spent according to prespecified criteria beyond the reach of political factions (Thurow and

Warren, 2003). More generally, concerns about a lack of transparency have led to various

I See Collier et. al. (2004) for a variety of papers examining the connection between

conflict and material interests.



initiatives designed to improve transparency, especially over natural resource revenues.?

The lack of tranparency creates an informational asymmetry as it allows officials to
siphon off unknown amounts of public revenues and later decide what share to use towards
securing internal acquiescence (van de Walle 1994 and Jensen and Wantchekon 2004).
More simply, a lack of transparancy means that a ruler has a better idea about the size
of the spoils than the opposition does.

In this paper we formalize spoils politics in a simple way which nevertheless captures
these elements. In our model, an incumbent government and an opposition faction vye
for control of the state and the spoils that come with it. The government decides to
divide the state’s resources, but the opposition can challenge this allocation by fighting
for control of the state and the accompanying spoils. This threat gives the government
an incentive to try to buy off or co-opt the opposition. Importantly, the government is
assumed to know the size of the spoils or “pie” while the opposition only has a rough idea
about its size. 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, the country is
developed or underdeveloped) and therefore whether the pie is on average large or small.
But the opposing faction is unsure of precisely how large the spoils are in good times or
how small they are in bad times.

If conflict is about resources and fighting destroys some of these resources, there is
more to be divided between the parties if they avoid fighting. Hence, there is a division
of the spoils that would make both better off than they will be if they fight. Why then do
they sometimes fight? This is known as the “inefficiency puzzle of war” in international
relations theory (Fearon 1995; Powell 2004, 2006), and our model highlights a vexing
strategic problem that hampers a government’s efforts to coopt an opposing faction when
the former knows the size of the spoils and the latter does not.

If the opposition also knew the size of the pie, they would accept a low offer when the

2 Examles include the Extractive Industries Transparency Initiative (The Economist

2005, DFID a, nd.; DFID b, nd.) and the “Publish What You Pay” initiative which
encourages oil companies to disclose their payments to African countries so that the
volume of transactions becomes public knowledge (Harsch 2007).



pie is small because the payoff to fighting and, if victorious, capturing the surviving spoils
is also small. But always accepting lower offers cannot be equilibrium behavior when the
size of the pie is uncertain. If the opposition is sure to agree when offered little, nothing
deters the goverment from low-balling the opposition, i.e., offering a small amount when
the pie is large. To prevent this, the opposition must sometimes reject low offers and
bargaining breaks down in inefficient fighting with positive probability. Thus, the lack of
transparency may lead to costly, inefficient conflict between government and opposition
over the allocation of the state’s resources.

The present focus on asymetric information about the size of the spoils to be divided
contrasts with other work in international relations and comparative politics in which
one bargainer is trying to buy another off to prevent the latter from resorting to force.
In asymmetric-information models of international conflict, states are typically assumed
to be uncertain about the cost of fighting or the distribution of power, not the size of the
spoils (e.g., Fearon 1995, Powell 1999, Slantchev 2003). In complete-information models
of political transitions (Acemoglu and Robinson 2001, 2006) or of long civil wars (Fearon
2004), the government and opposition also know the the size of the spoils to be allocated
between them and fighting results from a commitment problem resulting from large shifts
in the distribution of power.?

The formal analysis allows us to address two central questions. First, under what
circumstances is inefficient distributive conflict — fighting — more likely? Do hard times,
more uncertainty, and a stronger opposition make for more fighting? Secondly, theories
that rely on asymmetric information rarely ask under what conditions is asymmetric
information likely to be endogenously resolved. We then ask: under what circumstances
will the government move towards a more transparent regime that, while eroding its

informational advantage, eliminates inefficient conflict?

3 The closest existing models are those in economics. In Hart (1989), for example, a
union and management are bargaining about the terms of a contract and managment
has private information about the profitability of the firm (and hence the spoils to be
divided). However, the union makes all of the offers in this game and thus there is no

signaling which is the central focus of the present analysis.



The government-opposition model developed below is a standard signaling game with
a continuum of types and actions. As is commonly the case with such games, multiple
equilibria exist. However, only one of these equilibria is supported by “reasonable” beliefs
off-the-equilibrium-path 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 can infer how much
there is to be divided as well as its payoff to fighting. 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. Fighting is inefficient but necessary
for the opposition to discipline the government. Without the threat of a fight if offers are
low, the government would yield to opportunistic temptation and low-ball the opposition.

The equilibrium has an interesting empirical implication. Bargaining between the
government and the opposing faction is more likely to break down during hard times for
two reasons. First, if the actual size of the pie, which only the government knows, is
small relative to the expected or average size, which both the government and opposition
know, then the offer will be lower and the probability of fighthing higher. Second, worse
distributions of the pie (i.e. a lower average pie, as in a poorer country) will also make for
more fighting. This second result tracks econometric work on civil war which generally
finds that poor economic conditions — hard times — make conflict more likely (e.g., Collier
and HoefHler 1998; Fearon and Laitin 2003; Miguel, Satyanath, and Sergenti 2004).

The reason why a smaller average pie makes for more fighting in our model is that
the relative size of the government’s opportunistic temptation is larger, and hence the
opposition’s need for disciplining the government through the threat of fighting is also
larger. We also show that greater turbulence in the form of a larger range of variation
for the pie makes for more fighting. In this way the model highlights an underappreci-
ated connection between hard times and turbulent times, and demonstrates that harder
times affect the probability of fighting by increasing the relative size of the government’s

opportunistic temptation and the opposition’s need to discipline the government.



The model further predicts that a stronger opposition makes conflict more likely. This
result resonates with Fearon and Laitin’s (2003) explanation for the negative relation
between income and conflict. They argue that wealthier countries have better repres-
sive capabilities and as a result less insurgency. Low income therefore proxies for weak
government and weak government leads to more conflict. In the model, the stronger
the opposition or equivalently the weaker the government, the higher the probability of
fighting.

Intuitively, a stronger opposition might make fighting either more or less likely. On
the one hand, a stronger opposition is more willing to fight, and this should tend to
increase the chances that conflict occurs. On the other hand, a stronger opposition
should induce the government to offer more in order to appease the opposition, and this
tends to make fighting less likely.* The formal model in this paper clarifies why harder
times, a stronger opposition, and lower costs of fighting all make fighting unambiguously
more likely and that they do so for the same basic reason. They exacerbate the strategic
tension between the government and opposition by raising the value of the government’s
private information relative to the cost of fighting.

When asymmetric information leads to bargaining breakdowns, it is natural to ask why
bargainers did not simply reveal their private information and elimiate the asymmetry.
Althought a natural one, this question is rarely asked. We do so here, and this helps us
shed some light on the interesting problem of power-sharing agreements.

The government in our model has an incentive to share its information with the oppo-
sition so as to avoid fighting. Why then does it not adopt more transparent institutions
that reveal its private information to the opposition? We consider the case in which
the only way to credibly share private information with the opposition is to bring the
latter into the government through a power-sharing agreement. For instance, opposition

members may have to be brought into parliament, onto the boards of state-controlled

1 See Powell (1999, 83-85) for a discussion of the competing factors.



corporations, or given control of important ministries or parts of the military.” However,
bringing the opposition into the government also makes it more powerful, i.e., it increases
the chances the opposition will prevail in the event of a fight.

This shift in the distribution of power creates a commitment problem. If the opposition
could commit to not using its greater power to secure more of the spoils, the government
would want to reveal the size of the spoils to the opposition. But the opposition’s inability
to commit to this creates a trade off between an informational and a commitment problem
for the government. The former swamps the latter if the shift in power brought by power
sharing is sufficiently small and if times are bad enough. In theses circumstances, the
government focuses on the information problem which it solves by sharing power with
the opposition.

The informational problem formalized here is much more general than that of a gov-
ernment trying to coopt an opposing faction. Those controlling an organization — be it
a firm, committee, ministry, or the state — typically have better information about the
organization’s resources than outsiders do. Outsiders often have the ability to challenge
the insiders for control of the organization and the resources that come with it. When
they do, the insiders have have an incentive to try to buy the outsiders off. Our analysis
highlights an important problem which complicates these efforts and may lead them to
inefficient breakdowns.

In this spirit, we generalize the government-opposition model to show that it is but
one of a larger class of “coercive” signaling models in which D1 implies uniqueness and
separation. That the types separate leads directly to an explicit characterization of the
equilibrium strategies of any game in this class. The conditions defining this class of
games are also quite simple, and checking to see if a signaling game satisfies them is very

easy. The set of coercive signaling games includes models of war closely related to the one

> For example, in addition to specifying how oil revenues and public employment would

be divided, the 2004 Comprehensive Peace Agreement for Sudan also gave the head of the
rebel movement the position of First Vice-President (see U. S. Department of State and
Nield 2004). There is some empirical indication that power-sharing agreements involving
important political positions play a role in ending conflicts, over and above what can be
achieved by integrating rebels to the official army (Glassmyer and Sambanis 2006).



Fearon (1995) studies, and it includes models of litigation (e.g., Reinganum and Wilde
1986).5

The Model and Equilibria

In order to prevent a challenge, the government must buy off or co-opt an opposing
faction. To this end, the government begins the game knowing m, the size of the pie to
be divided, and makes an offer y > 0 to the opposition which can accept the offer or
fight. Accepting ends the game with the government and opposition receiving m — y and
y respectively.” Fighting destroys a fraction 1 — o of the pie, while a fraction o survives.
If the opposing faction wins, which it does with probability p, it gets the surviving spoils.
If the government wins it keeps the surviving spoils. Thus the payoffs to fighting for the
government and opposition are (1 — p)or and por, respectively.

To formalize the informational asymmetry, let 7 = ¢ + 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,T). The government knows ¢ and r, but the rebels only observe c.® The
parameter ¢ measures the general climate of the times. The larger c, the larger 7 is and
the larger the rebels expect it to be (i.e., the larger fj mdH = c+ fj rdH is). It is sensible
that the opposition would know at least c. After all, the opposition knows whether the

country is generally rich or poor, for example.

6 That the class of coercive bargaining models includes models where there is uncertainty

over the distribution of power suggests a connection between this source of uncertainty
and that surrounding the spoils to be divided.

T 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 7 —y and y and y < 7.

8 A common conceptualization of the state is as a technology for obtaining information
about the world and setting policy in accordance to it. Therefore, it is natural to expect
governments to have superior information. Thus, a central feature of our model, namely
the informational advantage of government, is intimately connected to the reasons why
we expect government to be present in the first place. Moreover, as documented in the
introduction, various observers have identified superior information on the side of the
government as a prevalent feature in conflict-prone nations due to lack of transparency.



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 = ¢ + 7.7 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 p(z) € A for all € [0,7] denote the opposition’s beliefs following an offer of
x. Finally, a perfect Bayesian equilibrium (PBE) is a strategy profile (y, «) and beliefs
i such that the government can never profitably deviate from offering y(m) given the
opposition’s strategy a(z); a(z) is a best reply to x given u(r|z); and u 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
reveal the exact size of the pie. In these equilibria, there are a set of cutpoints = = ky <
ki < --- < ky =7 and a set of ever more favorable offers por < y; < -+ < yy < pow
such that the government proposes y; if 7 € (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

9 We will focus on equilibria that satisfying D1. The government never mixes in any of

these equilibria, and we therefore ease the exposition by assuming that the government
does not mix.

10" 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 opposition’s beliefs following any offer. It suffices for the present analysis to assume
that if the nonempty 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 {7 : y(7) = z}.
See Ramey (1996) for a definition of a sequential or perfect Bayesian equilibrium with a
continuum of types.



smaller offers. More formally:

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

(i) a(y”) > aly');
(ii) if a(y’) >0, then y" > y';
(ili) of a(y”) >0 or a(y’) > 0 and if y" >y, then a(y") > a(y).

Proof: See the proof of Lemma 1A in 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. Roughly, D1 requires the opposition to discount the possibility of
facing type n after an out-of-equilibrium offer z if another type n’ would always to deviate
to z whenever 7 does and sometimes even when 1 does not.!*

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(m)
where y(7) are the government’s equilibrium proposals. (Lemma 1(ii) ensures that y is
nondecreasing.) Then D1 implies that the opposition believes that it is facing the type
at which the government’s equilibrium offers “jump” over z, namely 7 in Figure 1.'? (See
Lemma 2A in the appendix for a formal description of the beliefs satsifying D1.)

It follows that all 7 > 7" make distinct offers in any PBE satisfying D1 where 7 is the
lowest type whose offer is accepted with positive probability in the PBE!'® 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 3. Let 7 = inf{r : y =
y(m)}. Observe first that y > po7. Because y(7) is nondecreasing, all 7 € [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, | =y (r)} pordH () >
po7 where H is the posterior of H given 7. Moreover, Lemma 1 guarantees a(y(m)) > 0

for all 7 > 7+. Hence the opposition accepts y with positive probability and consequently

11 Cho and Kreps’ (1987) “intuitive criterion” has no power in the government-opposition

game.

12 Technically, z must also be larger than some equilibrium offer that is accepted with
positive probability: z > y(7) and a(y(mr)) > 0 for some 7.

13 More formally for any PBE (y(7), a(z); u) define 7 to be 7+ = inf{rx : a(y(r)) > 0}.
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Figure 1: The government’s offers.

must weakly prefer § to fighting. This leaves y > |, (ry 3 pmrdf[ (m) > poT.

*=y(m

Now consider any offer z in the gap between po7m and y. 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 < 7, the opposition believes that 7 is bounded
above by 7 after being offered z as sup{m : y(7r) = 2} < inf{r : y(x) > 2z} = 7.
Hence, the opposing faction’s payoff to fighting is bounded above by po7 which is strictly
less than z. If alternatively z is an out-of-equilibrium offer, then the equilibrium offers
jump discontinuously over z. Hence D1 implies (see Lemma 2A in the appendix) that the
opposition believes that it is facing the largest type to offer something less than z, i.e., the
opposition believes that is is facing sup{~ : 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 2: Let (y(), a(x); 1) be a PBE satisfying condition D1 with 7™ = inf {7 : a(y(m))

10



> 0}. Then all m > 7t separate: y(n') < y(n”) whenever 7™ < 7’ < x.
Proof: See the proof of Lemma 3A in the Appendix.

The remainder of this section characterizes the unique equilibrium strategies in any
PBE satisfying D1.! Lemma 1 guarantees that y(7) 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 7 > 7+ because all 7 > 7+ separate. Again from Lemma
1, that y(m) < y(n’) for 7t < 7m < 7’ means that «a(y) is strictly increasing. Hence,
0<a(y(m) <a(y(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
at<n<zwl

As for the probability of acceptance, let y = por and §y = pow with 77 < 7 < 7.

Because no type can profitably deviate,

v

a(y)(m —y) + (1 —aly)) (1 = plon a@)(m—y)+ (1 —ay)) (1 -plor
a@)(T -y + (1 -a@) A -por = ay)(T —y)+ (1 -aly) (1 -p)oT.

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

eliminate m and 7™ gives

apo _ ay) -«
yl-0)~ y-y ~yl-o)
Letting 7 go to y then yields

o (y) po
aly) " yi—o) @

The equilibrium strategies are unique in any equilibrium satisfying D1. But a mul-
tiplicity of equilibrium beliefs satisfy D1, because this condition does not pin down the
opposition’s beliefs if the offer is below pow or above po7w. The opposition in both cases
has a unique best-response to the offer regardless of what it believes about the govern-
ment, namely accept if x < por and fight if © > ponw. This deprives D1 of any power to
eliminate any types.

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

14
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Solving this differential equation with the boundary condition a(po7) = 1 leads to a(y) =
[y/(po7)]7"/1=7) 16 The Appendix shows that 7 = 7 and hence a(y) = [y/(po7)]""/ =

for all # > 7. This leaves:

PROPOSITION 1: The unique equilibrium strategies in any PBE satisfying D1 are y(m
por and a(y) = 0 if y < pox, a(y) = [y/(po7|™" "7
if y > poT.

Proof: See the proof of Proposition 5 in the Appendix.

if por <y < pom, and a(y) =1

In words, in the unique PBE satisfying D1 the government offers the opposition exactly
the latter’s certainty equivalent for fighting given the prevailing state of nature. The
opposition is sure to accept the offer associated with the largest possible pie (a(po7) = 1)
but fights if offered anything less. The lower the offer, the more likely the opposition is
to fight.

Fighting in Hard and Turbulent 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 do a stronger opposition and
lower costs of fighting. Proposition 2 formalizes the comparative statics of the equilibrium

described in Proposition 1.

PROPOSITION 2: Hard times (low expected income c), a strong opposition (high p) and
less destructive conflict (higher o) make fighting more likely.

Proof: Recalling that m = ¢ + r with r distributed according to H over [r, 7|, the proba-

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

which would be accepted for sure.

12



bility of fighting given the climate of the times is,

F:[ [1— (219_] dH (r).

The integrand I = 1 — [(c +7)/(c + 7)]??/(1=9) is decreasing in ¢ (0I/dc < 0). Bad

times (lower values of ¢) therefore make fighting more likely (0F/0c < 0). The integrand
is also decreasing in both p and o. So a stronger opposition makes for more fighting
(OF /0p > 0) while lower costs as related to a higher fraction o surviving conflict lead to
more fighting (0F/0c > 0). A

Two comments about the comparative statics are in order. The first centers on the
interpretation of “hard times” as a low value of ¢ rather than a low realization of r. The
second remark provides some intuition for the comparative static results.

One might think of hard times as a negative value of » which makes the realized pie
m = ¢ + r smaller than its average value of c. Incentive compatibility then implies via
Lemma 1 that the probability of acceptance is weakly increasing in r. Thus hard times
in the sense of a low r makes fighting weakly more likely. Moreover, this relation holds in
every PBE because it is derived from incentive compatibility conditions that all PBE must
satisfy. By contrast, the fact that hard times in the sense of a low ¢ makes conflict more
likely only holds (or at least has only been shown to hold) in the particular equilibrium
described in Proposition 1.

Why focus on the comparative statics involving ¢ rather than the more general results
for 7 The reason is that the former are more in keeping with the econometric evidence
linking hard times to political conflict. In these studies, most of which involve cross-
country regressions, both the government and opposition know that the country is poor
or rich. Government and opposition also know whether the state is strong, or weak and
generally lacking in repressive capabilities. These conditions are common knowledge at
the outset and define the strategic arena in which the interaction between the government
and opposition plays out.

In the model, the climate of the times c is part of the backdrop; it is common knowledge

when play begins. If ¢ is low, both sides know that times are hard when they try to divide

13



what spoils there are. If, by contrast, hard times were defined as a low r, then the general
conditions would not be part of the backdrop. Both sides would not know whether times
were good or bad. Thus although they are less general than the incentive compatibility
results on r, the comparative statics on ¢ in a specific equilibrium are of interest because
they provide a more natural formal referent for the empirical findings.

The second remark offers some intuition for the comparative statics summarized in
Proposition 2. Formal work in international relations theory shows that the relation
between the distribution of power and the probability of fighting is ambiguous in general
because of two competing pressures. As an actor gets weaker, it is more likely to accept
any given offer and this tends to make fighting less likely. But the as the other actor gets
stronger, it demands more, and this tends to increase the probability of fighting. These
opposing factors exactly cancel each other out in Fearon’s (1995) model of war. But this
is not a general result. Powell (1996), for example, finds that the probability of fighting
increases as the distribution of power diverges from the distribution of benefits.!”

In the government-opposition model analyzed here, the probability of fighting unam-
biguously goes down as the opposition weakens (p falls). Indeed, the probability that the
opposition will accept the government’s offer, [(c+7)/(c+7)]P?/( =), goes to one as p goes
to zero regardless of the value of r. The reason for this is rooted in the strategic tension
at the heart of the model. When the opposition is almost powerless the government need
only pay a very small amount to keep the opposition from fighting. (In the limit when
p = 0, the government’s offer of the opposition’s certainty equivalent por is zero regard-
less of the state of nature.) Thus, when p is very low, the government’s temptation to
low-ball the opposition is also very low. After all, being sure of buying the opposition off
by offering po7 is nearly costless when p is small. That means that the opposition need
not threaten with high fighting probabilities to prevent the government from making low
offers. Thus, a weak opposition goes hand in hand with low chances of conflict.

More generally, better times, a weaker opposition, and higher costs of fighting make

1T See Powell (1999, 104-110) and Wagner (1994) on the relation between the distribution
of power and the probability of war.
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fighting less likely for the same fundamental reason. They reduce the value of the govern-
ment’s private information relative to the cost of fighting. The government can always
buy peace by offering po7 which the opposing faction accepts for sure and leaves the
government with a payoff of m — po7. The best that the government could possibly hope
for given its informational advantage is that the opposition would assume the worst,
ie., m = 7w, and accept por which would leave the government with m — pow. The
difference between these two payoffs is V' = [r — pox] — [r — po7| and expresses the
value of the government’s private information. Relative to the average cost of fighting
(1 —0)Em = (1 —0) ¢, the value of the government’s private information is,

po (7 — )

Vo= (1-o0)c

_ po(T—r)  po T
- (1l—0) 1-0"

T-r

where T' = —= is what we will call turbulence.

The relative value of the government’s information therefore decreases as times improve
(¢ increases), the opposition weakens (p falls), or the costs of fighting rise (¢ falls):
oV /0c < 0,0V/0p > 0, and 0V/Jo > 0. In the limit as times become very good (¢ goes
to infinity), the opposition becomes no more than a nuisance (p goes to zero), or fighting
becomes very costly (o goes to zero), the value of the government’s private information
relative to the cost of fighting goes to zero. Therefore, the government’s opportunistic
temptation to exploit its private information tends to vanish and so does the opposition’s
need to deter low-ball offers by threatening to fight. Note that ¢ appears to affect the
value of the government’s private information solely through its impact on turbulence. As
c increases the relative value of the private information surrounding the spoils decreases.
We return to this issue below.

Turning to the role of uncertainty, assume that the distribution of benefits is 7 = ¢+ s
where s is distributed over [s,35] according to the cumulative distribution G. Assume

further that the spoils when distributed according to H are more uncertain than when
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distributed according to G in the sense that G second-order stochastically dominates H.'8

Then,

PROPOSITION 3: (a) If the opposition is sufficiently weak (i.e. if p < (1 —0)/c) and
the distribution of spoils H is more uncertain than G in the sense that G second-order
stochastically dominates H, then the probability of conflict is weakly higher with the more
uncertain spoils H than with G.

(b) Suppose that the distributions of the spoils G and H are uniform and H is more uncer-
tain in the sense that G second-order stochastically dominates H. Then the probability of
conflict is higher with the more uncertain spoils H than with G regardless of the strength
of the opposition.

Proof: See Appendix.

If p < (1—0)/0, then the integrand 1 — [(c+r)/(c + 7)]P°/1=9) is convex in 7. So the
probability of fighting F' is weakly larger when the spoils are distributed according to the
more uncertain H. If, however, the opposition is sufficiently strong (p > (1 — 0)/0), the
integrand is concave in r, and the effects of an increase in uncertainty are ambiguous.
Second-order stochastic dominance implies 5 > 7. When 5 > 7, then 1 — [(¢ + r)/(c +
3)]Pe/ =) > 1—[(c+7r)/(c+7)]P7/1=7) and the effect of the higher upper bound 3 increases
the probability of fighting at each value of . But the concavity of the integrand tends to
lower the overall probability of fighting for a more “disperse” distribution. When G and
H are uniform, the support effect dominates the concavity effect and the probability of
fighting is unambiguously increasing in uncertainty. Assuming the distribution of spoils
to be uniformly distributed over [—7, 7| and solving for the probability of fighting gives,
1-0(1-p)

()

Differentiation then shows that F' is increasing in 7.

. (d=0g)(ctT)
R e )

The uniform-distribution case provides a clear illustration of why better times make
for less fighting (i.e., why 0F/dc < 0). To produce this illustration, we now show that
the probability of fighting in the uniform case can be written exclusively in terms of
turbulence, which as stated before, directly affects the value of private information about

18 See Mas-Collel, Whinston and Green 1995, 197-99) on second-order stochastic domi-
nance.
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the spoils. In our uniform case, v = 2—; Using this expression we can rewrite the

expression for F' in terms of turbulence,

T 1—(17(71—10)
Y
T[1 —o(1—p)] 1+ 72

Thus, the climate of the times affects the probability of fighting solely through the relative

value of the private information surrounding the spoils, or the turbulence of the times.
This indicates that hard times make fighting more likely because the relative value of
the private information surrounding the spoils is larger in hard times. (We return to
the issue of turbulence below after generalizing the analysis to a larger set of coercive

signaling models.)

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

The opposition fights because it has to deter the government from bluffing, i.e., mak-
ing low offers when the spoils are relatively large. Why is conflict, and the informational
roots driving it, so hard to eliminate? Suppose there were some way the government
could reveal the size of the pie to the opposing faction that was not vulnerable to mis-
representation. Then the government would reveal the spoils in this way because it
would increase the government’s payoff. If, more specifically, the government verifiably
reveals the size of the pie to the opposing faction before offering that faction its cer-
tainty equivalent pom, the opposition would accept this offer for sure rather than with
probability a(por) = (7/7)P7/179) < 1.1 As a result, verifiably revealing the spoils
would raise the government’s payoff from a(por)(r — pon) + [1 — a(pon)](1 — p)or =

(1 — po) — [1 — a(pon)|r(l — o) to 7(1 — po). Why, then, does the government not

19 Although the opposition is indifferent between accepting its certainty equivalent and

fighting, it accepts for sure for the same reason that it is 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 > ponw with probability one
as it is sure to do strictly better by accepting than by fighting. But if in turn it does not
accept z = pom for sure, then the government has no best reply to the opposing faction’s
strategy, and this strategy cannot be part of an equilibrium.
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verifiably reveal its private information?

One answer may be that there is simply no way to reveal private information that is
not vulnerable to bluffing. An alternative is that there are ways to reveal information,
but those are typically costly for the government so the latter may eliminate its private
information only rarely. Here we examine one such alternative and ask under what
conditions, if any, would the government eliminate its own private information. Suppose
that the government cannot credibly commit to transparent institutions which would
reveal the size of the pie to outsiders, but the government can reveal the size of the pie
to the opposition by bringing it inside — possibly through some sort of power-sharing
arrangement. However, revealing information in this way is costly. In particular, giving
opposition elements positions of influence also shifts the distribution of power in the
opposition’s favor by increasing the probability it 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.

The shifting distribution of power along with the inability to commit create a trade
off between the efficiency gains and distributive costs for the government. Sharing power
solves the inefficiency problem which benefits the government as it alone pays the effi-
ciency costs. But sharing power also affects the distribution of the spoils as the now more
powerful opposition can claim a larger fraction of the pie. If the distributive costs to the
government are too high, it will prefer the larger share of the (in expectation) smaller

pie to the smaller share of the larger pie.?’ The government foregoes the opportunity to

20 The larger share of the smaller pie is a(pom)(rm — pow) + [1 — a(pom)](1 — p)or =

(1= p)o+a(l— o).
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resolve the inefficiency.

To formalize these issues, assume that the government can reveal the spoils to the
opposition by sharing power or it can make an offer to the opposing faction. If the
government shares power, the game ends with payoffs 7 — (p + A)or and (p + A)or for
the government and opposition respectively. (These are the payoffs that would result if
the size of the pie were known to both at the outset of the game.) If the government makes
an offer rather than sharing power with the opposition, the game proceeds as before, and
we again focus on equilibria of the game under asymmetric information that satisfy D1.
The only difference is that, in equilibrium, the opposition must have consistent beliefs
about the distribution of the pie in the respective events in which power is shared and

when it is not. Then,

PROPOSITION 4: If times are bad enough and the shift in power is small enough, i.e., if
<71 =0—Ac)/(1—0)P) = %6 then the government shares power in equi-
librium. Otherwise, the government keeps power and makes an offer as in the original
game.

Proof: If the game after no power sharing is played in a way that satisfies D1, the unique
perfect Bayesian equilibrium takes the form stated in the proposition. A proof of this
uniqueness result is available upon request. Here we simply demonstrate that the strategy
in the Proposition is indeed part of a PBE. The payoff from sharing power and thereby
avoiding any risk of fighting is 7[1 — (p + A)o| while the expected payoff from playing
the game with private information is a(pom)7(1 — po) + [1 — a(pon)](1 — p)or where
a(por) = (7 /7)P7/(1=9) " Algebra demonstrates that former payoff is larger than the latter
if and only if the condition stated in the proposition holds. Il

The probability that the government shares power is Pr{r < ¢} = H{r < ¢r —
c(1 — ¢)}. This probability increases as the opposition becomes stronger because ¢ is
increasing in p. Hence, governments are more likely to share power when the opposition
is stronger. The probability of power sharing also increases when the climate of the times
¢ gets worse. Finally, power sharing never occurs if the shift in power it induces A is too

large. In particular, 1 > ¢ and the probability of power sharing Pr{nm < ¢} is zero
when A > (1 0)/o] [L — (x/7P7/0-).
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A More General Model

The preceding discussion focused on an incumbent government and an opposition group
vying for control of the state. But the model analyzed above is just one member of a simple
class of “coercive” signaling models that exhibit the same broad equilibrium behavior:
The unique equilibrium satisfying D1 is separating and simple to characterize. This
section describes this class of games, characterizes their equilibria, and briefly discusses
three other members of this class: a model of war, a model of litigation, and a modified
version of the government-opposition model analyzed above. The generalization allows
us to show that the equilibrium selection argument works generically in a wider class of
situations and is not idiosyncratic to the specific model used. Moreover, the generalization
allows us to easily investigate the effect of different sources of uncertainty. The model
of war involves uncertainty about relative military force. The modified version of the
government-opposition game involves multiplicative, rather than additive, uncertainty.
The latter reinforces the point that harder times make for more fighting by increasing the
relative value of the government’s private information.

Let I' be the class of signaling games in which the sender (player 1) knows ¢ which
defines the situation facing the actors. The receiver believes ¢ is distributed according to
H which has a continuous and strictly positive density over (¢, ). In the example above,
t was the size of the spoils. The sender then proposes a division = of the spoils s(t)
as illustrated in Figure 2 where x < s(f) — w;(f).2! The receiver (player 2) can accept
this offer or try to impose a settlement through the costly use of some form of power.
Accepting ends the game in payoffs s(t) — z and x for 1 and 2, respectively. Fighting
ends the game in an inefficient outcome with payoffs w,(t) and wy(t) where s, wy, and
wy are assumed to be continuously differentiable.

These functions satisfy three additional conditions: Fighting is inefficient, i.e., wy(t) +
wo(t) < s(t) for all ¢ € [t,t]. The receiver’s payoff to fighting is increasing in ¢, w}(t) > 0.
And, the difference between the spoils and the sender’s payoff to fighting is increasing,

2L This restriction on z simplifies the notation and parallels the restriction in footnote 7,

but it is not essential.
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s'(t) — wy(t) > 0.2
s(t) - X, X

accept

fight

wi(t), wy(t)

Figure 2: A general signaling game.

DEFINITION 1: A signaling game ~y is coercive if: (i) s(t), wy(t), and wy(t) continuously
differentiable; (i1) s'(t) — wi(t) > 0 and wh(t) > 0; and (iii) wi(t) + wa(t) < s(t) for all
te[tt).

Although the setting is more general, the receiver faces the same dilemma in any
coercive signaling game as the opposition does in the example above. If the value of ¢
were common knowledge and the receiver was weak (¢ is small), the receiver’s expected
payoff to fighting would be low and it would accept a low offer. But if the receiver is
unsure of ¢ and hence ws(t), it needs to deter the sender from making low offers when ¢ is
high. To do this, the receiver must reject offers less than w,(f) with positive probability.
The probability of fighting and the corresponding probability of acceptance are given by

the solution to a differential equation analogous to (1) above. More precisely,

PROPOSITION 5: Let vy be a coercive signaling game. Then PBEs satisfying D1 exist and
the unique strategies in them are y(t) = wy(t) for all t € [t,1]; a(x) = 0 if © < wq(t);
a(z) =1 if x > wy(t); and

Jame = | () —ﬁ?)di ws(r)

for wo(t) < x < wo(t). This expression along with the boundary condition a(ws(t)) = 1

22 Alternatively, we could denote the types by ws € [w,,Ws] and assume d[s(wy) —

wl(wg)]/dwg > 0.

23 D1 does not pin down 2’s beliefs if * < wsy(t) or * > wy(f). In both cases, 2 has
a unique best response regardless of its beliefs, namely, fight if < wy(t) and accept if
x > wo(t). This deprives D1 of any power to eliminate any types.
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gives

¢ wh(T)dT
Al = ex [‘ [ == @)
Proof: See the appendix.

Three examples illustrate the proposition.

War: The first example is a model of war and related to that in Fearon (1995). Suppose
two states, S and S5, are bargaining about revising the territorial status quo. S; makes
a take-it-or-leave-it offer = € [0, 1] to Sy who can accept or reject by fighting. Accepting
ends the game with payoffs 1 —z and x for S; and Ss. Fighting destroys a fraction 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 Sy prevails.
However, the distribution of power p is uncertain. In particular, p = p + ¢ where ¢ is
distributed over [g, €] according to G with mean zero. S; begins the game knowing the
balance of power, i.e., S; knows e, but S5 does not.

This formulation closely parallels Fearon’s (1995) basic model with two exceptions.
First and most importantly, the informed state makes the offer here whereas the unin-
formed state makes the offer in Fearon’s game. Second, the uninformed party is uncertain
about the distribution of power here and not about the rival’s cost of fighting as in Fearon’s
formulation. Formally, the present model entails correlated values whereas Fearon’s set
up and much of the existing work in international relations entails independent private
values. More substantively, the source of uncertainty highlighted here is more in keeping
with Blainey (1983) who argues that “wars usually begin when fighting nations disagree
on their relative strength” (1973, 122).

To deter S; from making low offers when S, is strong (e is large), S fights with positive
probability in response to all x < (p+&)o. To determine the corresponding probability of
acceptance, take s(¢) = 1, wy(e) = [1—(p+e¢)]o, wa(e) = (p+¢)o. It follows that wh = o,
s(e) —wi(e) —wq(e) =1 — o, wy'(y) = y/o — b, and, by Proposition 5, y(¢) = (p + <)o
with a(y) = exp {— S5 Slo /(1= o))de| = ey,

y/o—
Litigation: Models of litigation and war are closely related. In each, one actor threatens
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to use coercive force — legal or military — to impose a settlement. But the use of force is
costly and the resulting outcome is ex post inefficient. (Powell (1999, 216-19) discusses
the parallel between models of litigation and war.)

The second example is Reinganum and Wilde’s (1986) model of litigation. A plaintiff,
P, has private information about the damages d it has suffered and makes a settlement
offer of x to the defendant D. The defendant is unsure of d but believes it to be distributed
over [d, d] according to the strictly increasing distribution G(d). The defendant can accept
the demand or fight by going to court.

If the plaintiff proposes x and the defendant agrees, the game ends with payoffs —x
and x for P and D, respectively. If D refuses x, and the case goes to court, the court
finds in favor of the plaintiff with probability 7 and awards td to her. Litigation costs
the plaintiff ¢p and the defendant cp, and the parameters =, ¢, cp, and cp are common
knowledge. The payoffs to going to court are therefore ntd — cp for the plaintiff and
—7td — cp for the defendant.

Unsure of the actual damages, the defendant must deter large demands when the
actual damages are small. To appeal to Proposition 5, let s(d) = 0, wy(d) = wtd — cp,
and wy(d) = —mtd — cp. Because wh = —7t < 0, redefine the type-space via ¢ = d —d €
[¢,6] = [0,d — d] where ¢ is the difference between the worst-case damages and the

actual damages. Larger ¢ therefore mean higher payoffs for the defendant. Now define
Wa(¢) = wa(d) = —7t(d — @) — cp, W1(d) = wi(d) = 7t(d — ¢) — cp, 5(¢) = s(d) = 0, and
observe wy, = wt > 0 and §'(¢) — w}j(¢) = wt > 0. Proposition 5 then implies that the

plaintiff demands y = ws(d) = ws(¢) and the probability of acceptance satisfies

td
/dlna(w) —/CZ+2D.

Hence the probability that a case goes to court is

ot 1o [T

mt(d — c_l)}
cp +cCp ’

which is what Reinganum and Wilde (1986, 562) report.

Multiplicative uncertainty: The third example shows that the insights derived above
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about the effects of turbulence extend to government-opposition games where uncertainty
affects the value of resources multiplicatively. This example reinforces the point that
changes in the climate of the times affect the probability of fighting through the effects
those changes have on turbulence, or the relative value of private information about the
spoils. Suppose that the uncertainty enters multiplicatively rather than additively in the
government-opposition game, i.e., 7 = cf where 0 is distributed over [6, @] according to
H which has a strictly positive density over (¢,0) and a mean of one. Recall that the
relative value of the private information about the spoils depends, up to a multiplicative
factor, on turbulence. In this formulation with multiplicative uncertainty, turbulence is
independent of ¢, as v = ¢ (5 — Q) Jc= (5 — Q). In keeping with this, the probability of
fighting is independent of ¢. To apply Proposition 5, let s(0) = cf, wi(0) = (1 — p)ocb,
ws(0) = poch. Then

0 P
pocdf T\i-o
a(r) = exp —/ — | = (= .
( [ z/(poc) C(l — 0)9] (.I')

This implies that the probability of fighting is,

70\
e (O an
o \0

which depends on the distribution H but not on c.

This result highlights a key distinction. The ceteris paribus condition implicit in the
claim that harder times are associated with more fighting can be interpreted in two ways.
One can hold the absolute or relative value of private information about the size of the
pie the same while varying ¢, but not both. If the absolute value remains constant, i.e.,
if the distribution of r remains the same, we have the linear formulation 7 = c+r. As ¢
declines, the relative value of the informational advantate increases and fighting becomes
more likely as shown in Proposition 2. In the multiplicative example, by contrast, when
c varies the absolute value of private information changes exactly as needed to keep fixed
its relative value. If ¢ affects fighting through its effects on the relative value, it should

not affect fighting in the multiplicative example, and that is exactly what we show in the
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last equation. Therefore, the multiplicative example reinforces the idea that hard times
make for more fighting through their effect on the turbulence of the times.

The results summarized in Proposition 5 are closely related to previous work on D1 in
signaling games. Cho and Sobel (1990) show that D1 implies uniqueness and separation
in monotonic signaling games with finitely many types.?’ Ramey (1996) extends Cho
and Sobel’s analysis to signaling games with a continuum of types, the sender’s and
receiver’s strategies are elements of R and R respectively, and the game satisfies a more
general monotonicity condition. (Mailath 1987 also analyses separating equilibria in
signaling games with a continuum of types.) Cho and Sobel (1990) observe that D1 implies
uniqueness and separation in many models that are non-monotonic (e.g., Reinganum and
Wilde 1986), and in which the sender’s action space is a closed interval, and the receiver
has two responses (e.g., accept or fight). The results derived above complement those
analyses by identifying a set of continuous-type, non monotonic, signaling games which is
easier to characterize than Cho and Sobel’s set and in which D1 implies uniqueness and

separation.

Conclusion

In this paper we offer a formal model of spoils politics, which we believe is an important
step towards expanding our understanding of failed states. Our model is built in the
spirit of parsimony: we utilize what we believe are the most essential building blocks,
as emphasized by the descriptive accounts of the phenomenon at hand. Spoils politics
involves governments and opposing factions vying for control of the state and the spoils
that come with it. Governments tend to have discretion over the allocation of resources
and an informational advantage regarding the true value of those resources (for example,
the government knows more about how much oil the national oil company is extracting).

But the opposing faction typically has the ability to rebel if the allocation proposed by

24 Roughly, a signaling game is monotonic if whenever one type prefers the receiver to take

action a rather than o’ following a given signal, then all types prefer a to a’. In addition

to monotonicity, several other conditions are needed. See Cho and Sobel’s Proposition
4.5 (1990, 399).
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the government is deemed inappropriate. Therefore, governments decide the allocation
of resources with an eye towards buying off the opposition and thus avoiding a challenge.

In our model, the combination of these factors is seen to create a vexing strategic prob-
lem for the government and the opposing faction vying for control of the state. Formal-
izing the interaction between government and opposition as a signaling game highlights
and helps to answer two important questions. First, what makes conflict more likely? Do
more (in expectation) resources, more destructive conflict technologies, or a stronger op-
position make for more conflict? One might have supposed, for example, that a stronger
opposition could lead to less conflict because the government will be more willing to offer
more in order to buy it off. The formal analysis shows this is not the case. Harder times,
a stronger opposition, and lower costs to fighting all make fighting more likely for the
same fundamental reason. They increase the value to the government of exploiting its
private information relative to the cost of fighting.

The effects of uncertainty on the probability of fighting depend on the strength of the
opposition. If the opposition is weak enough, more uncertainty leads to more conflict.
When the spoils are uniformly distributed, higher uncertainty also leads to more fighting
regardless of the strength of the opposition. We show that what really matters for the
likelihood of conflict is the value of the government’s private information relative to
the expected size of the spoils. This magnitude, which we call turbulence, depends on
the range of possible values of the spoils. Larger turbulence increases the potential for
opportunistic behavior on the side of government and this increases the probability of
fighting. We highlight an underappreciated connection between the effect of hard times
and that of turbulent times. Hard times increase the likelihood of conflict because they
tend to increase turbulence, a measure of the relative value of the government’s private
information.

The second question, which is relevant to any theory where asymmetric information
creates inefficiency, relates to the incentives facing the informed party to share its private
information and eliminate inefficiency. Sometimes the only bluff-proof way to reveal the

spoils to the opposition may be by giving members of the opposing faction influential
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positions in government. This, however, may make the opposition more powerful and
thereby create a commitment problem. If the opposition could commit to not exploiting
its more powerful position, the government would reveal the information to the opposition
by bringing it into the government. But if the opposition cannot commit, the government
faces both an information and commitment problem. The former dominates the latter
and the government shares power with the opposition when the efficiency gains which
the government alone captures are large enough relative to the distributive shift induced
by the change in the distribution of power. This occurs if the shift in power towards the
opposition is sufficiently small and times are bad enough.

Finally, the government-opposition signaling game can be seen as one example from
a larger class of coercive signaling models in which D1 implies uniqueness and separa-
tion. Separation can then be used to derive the equilibrium explicitly. This class includes
models of war and litigation, and it also allows us to complement our initial treatment
of the government-opposition problem by investigating different sources and forms of un-
certainty. The emerging message is the same as in our main model: distributive struggles
become inefficient when outsiders need to discipline insiders who have superior informa-
tion and cannot resist the temptation to take advantage of it. The larger the relative

value of that temptation, the larger the probability of conflict.
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Appendix

The government-opposition game is an element of the more general set of coercive
signaling models. We therefore prove Lemmas 1 and 2 and Proposition 1 by proving the
claims for any coercive signaling game.

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 1A: Let (y(t),a(x); u(x)) be a PBE of ay € T with y' = y(t'), v = y(t"), and
t' < t". Then:

(i) ay”) = aly');

(ii) of a(y’) >0, then y" > y/;

(ili) of a(y”) >0 or a(y’) > 0 and if y" >y, then a(y”) > a(y).

Proof: Incentive compatibility implies,

a(y)(s(t') —y) + (1 = a(y) wi(t) (A1)

> aly’)(s(t') —y") + (1 = a(y")) ws(t),

and

a(y")(s(t") —y") + (1 = ay”) wi(t") (A2)

> ay)(s(t") = y') + (1 — a(y) wi ().

To establish (i) subtract (Al) from (A2) to obtain [a(y”) — a(y)][s(t") — wi(t") —
(s(t') —wq(t'))] > 0. That s(t) — wq(t) is increasing in t then leaves a(y”) > a(y/).
—y) 2 laly") -

a(y)][s(t') =y — wq(t')]. Because 3’ is accepted with positive probability, it must bring

/"

For (ii), assume «(y’) > 0 and rewrite (Al) to obtain a(y”)(y

the sender ¢’ as least as much as it would get by fighting (otherwise the offer would not
be made). So, s(t') —y' > w;(t'). This along with part (i) implies [a(y”) — a(y')][s(t') —
Yy —wi(t')] > 0. Part (i) also ensures that a(y”) > a(y’) > 0 which leaves y” > v/'.
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As for (iii), again take a(y’) > 0 and y” > y/. Rewriting (A2) gives a(y')(y" — v') <
[a(y”) — a(y)] [s(t") — y" — w1 (t")]. The left side of this inequality is positive. And,
a(y’) > 0 implies a(y”) > 0 from (i). Because y” is accepted with positive probability,
agreeing to y” must bring t” as least as much as it would get by fighting. So, s(t") —y" >
wy (t"). 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’).l

LeEMMA 2A: Take (y(t), a(z); u(x)) to be a PBE satisfying D1. Assume further that z
is an out-of-equilibrium offer, i.e., z & {y(t) : t € [t,t]} such that wy(t) > z > y(7) for
some T > tT = inf{t : a(y(t)) > 0}. Then the receiver believes that it is facing t with
probability one where t = sup{t : y(t) < z} = inf{t : y(t) > z}.

Proof: The set of strategies that are mixed best responses to z given some set of beliefs
is simply a € [0,1] as any « is a best reply to z if the opposition believes t = w;'(2).

Moreover, deviating to z from y(¢) given « is weakly profitable if,

a(z)[s(t) = 2] + (1 = @)wi(t) = aly(®))[s(t) —y()] + [1 — aly(t))]w(t)

as long as s(t) — wi(t) — z > 0. Hence, the set of strategies a for which deviating
from y(t) are strictly and weakly profitable are, respectively, D(z,t) = (a*(t),1] and
D%z, t) = [a*(t), 1].

There are now two cases to be considered. Assume, first, that t+ < ¢t < t' and
y =y(t) > z. Because t > t*, a(y(t)) > 0 and, consequently, 0 < s(t) — y(t) — w(t) <
s(t) — z —ws(t). It follows that,

B 7 17 el R 5 Sy ) g

a(y) S(t’)—wl(t’)—y] > aly) [S(t)—wl(t)—y]

s(t') —wi(t) — =

Incentive compatibility implies a(y')[s(t") — w1 (t') — /] > a(y)[s(t') — w1 (') — y] which
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leaves,

at (') > a*(t).

Hence, D°(z,t) C D(z,t'), and D1 eliminates ¢ along with all ¢ > inf{¢ : y(t) > z}.

Now suppose tT < t < ¢ and y(t') < z. Then repeating the argument above shows that
D1 eliminates ¢. It follows that D1 eliminates all ¢ such that t* < ¢ < sup{t : y(t) < z}.
If a(y(t™)) > 0, the same argument eliminates ¢t*. So suppose a(t*) = 0, and consider
any t < t*. This type cannot profitably deviate to ', so wq(t) > a(y(t'))[s(t) — '] +
[1 — a(y')]wi(t). This implies w;(t) > s(t) — 3y > s(t) — z. Consequently, no a > 0 can
rationalize t’s deviation to z and D°(t,z) = {0} C D(#,z). D1 therefore eliminates all
t<tt. W

LEMMA 3A: Let (y(t),a(z); ) be a PBE satisfying condition DI with t* = inf{t :
a(y(t)) > 0}. Then allt > t* separate: y(t') < y(t") whenever t* < t' < t".

Proof: Arguing by contradiction, there must be two types ¢’ and t” such that t* < ¢’ < ¢’
and ' and t” make the same offer §. Let 7 = inf{t : § = y(¢)}. It follows that § > ws(?).
To see this, note that because y(t) is nondecreasing , all ¢ € [t/,t"] propose y. This
interval has positive measure, and therefore player 2’s payoff to fighting must be strictly
larger than the payoff to fighting the lowest type. Formally, | (t=y(0)) wQ(t)dﬁ (t) >
J (1)) W2 (D)dH (t) = ws(?) where H is the posterior of H given §. Lemma 1 guarantees
a(y(t)) > 0 for all t > tT. Thus, the opposition accepts y with positive probability which
leaves § > f{t@:y(t)} wo(t)dH (t) > ws (7).

Now consider any offer of slightly less than 7, i.e., some z € (¥ — ,y) for an € small
enough to ensure z > wg(?). 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(t) = z for some ¢. Because y is nondecreasing and z < 7.
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The opposing faction therefore believes that ¢ is bounded above by  after being offered z
since sup{t : z = y(t)} < inf{t: y(t) > 7} = t. Hence, the opposition’s payoff to fighting
is bounded above by pot which is strictly less than z. If z is an out-of-equilibrium offer,
then the argument in the second case in the proof of Lemma 2 implies that the opposition
believes it is facing sup{t : y(t) < z} < t after z. The opposing faction’s expected payoff
to fighting is therefore ws (tA) and again strictly less than z. l

Proof of Proposition 3: (a) Given p < (1—o0)/0, the integrand in the expression for the
probability of acceptance A =1—F = fj[(c +r)/(c+T)]"5dH is concave. Second-order

stochastic dominance then implies,

T 11370- 1P,UU
/ <c_|_7») - /(c+8) Ne
r c+7r c+7
(C+r> —g/(c—"_S) —odG /<C+S) —crd 7
c+s c+r c+s

where the final inequality is strict whenever 5 > 7. (That H is second-order stochastically

dominated by G implies s > T.)

(b) Uniform case: Suppose that the distribution of spoils is distributed uniformly over
[—7,7]. With a uniform distribution, a (mean preserving) increase in the uncertainty of
the spoils is equivalent to an increase in 5. Solving for the probability of fighting gives,

_ l—flf(l—p)
c—T o
1— . 4
(c + F) ] (4)
We now show OF /07 > 0. Letting A = 1 — F' be the probability of acceptance, then
A= (1-0)/[2(1—o(1—p))A] where A = (2+1) [1 2= 1)/(2 + 1)]%“} and z = ¢/F.

Differentiation gives,

(1—0)(c+T7)

7 e )

1-o(1—p)

0N _ (2—1)1—5 [1_2[1—0(1—19)]}’

9z z+1 po(z—1)

where the difference z — 1 is greater than zero because ¢ —7 > 0. If the factor in brackets
on the right side of the previous expression is negative, then 9A/0z > 0 which leaves

OF|0F = —0A/0F = —(1 —0)/[2(1 — o(1 — p))(OA/0z)(0z/0T) > 0. If the factor in
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brackets is nonnegative, then the question arises whether dA/0z can be positive. Note it
1—o(1—
1

must be, because [(z — 1)/(z + 1)]% <land[l—-2[1-0(l—-p)|/[po(z—1)]] < 1.
Hence, OA/0z > 0 in this case as well and, consequently, 0F /07 > 0. B

Proof of Proposition 5: Let (y(t),a(x),u(t)) be a PBE of v € I' satisfying D1 and
recall that ¢ = inf{¢ : a(y(t)) > 0}. The first step in the proof shows y(t) = w(t)
for all ¢ € (¢*,#]. The second step is to demonstrate that a(x) is continuous at any
x € (wa(th), we(t)]. This and the incentive compatibility conditions will imply that o' is
well-defined at x and that a(x) is given by equation (3) for all z € (wy(t), ws(¢)). The
third step establishes that t* = t. It follows that y(t) = ws(t) for all t. Finally we verify
that y(t) and «a(z) are equilibrium strategies and therefore that equilibria satisfying D1
exist.

Lemma 3A implies ¢ > ¢+ separate. Lemma 1A then implies that y(¢) and a(y(t))
are strictly increasing in ¢ for ¢t > ¢*. This leaves 0 < a(y(t)) < a(y(tf)) < 1. That 2 is
mixing in response to y(t) implies 2 is indifferent between accepting and fighting. Hence,
y(t) = wy(t) for all all ¢ € (t1, 1) and y(t) > wa(?).

The receiver is sure to accept any x > wq(t) as the payoff to fighting is bounded
above by wo(t). Hence, a(z) = 1 for all x > wy(t), and it follows that t’s offer satisfies
y(t) = wo(t) (otherwise ¢ could reduce its offer towards wo(#) and still have it accepted
for sure). Also, a(y(t)) = 1; otherwise t could profitably deviate to some z larger than
we () but sufficiently close to it.

To see that a(x) is continuous at any x € (wa(t7), w2 (%)], let y = wq(t) and y' = ws (')

for t* < t < t. The incentive compatibility conditions imply,

a@)[st) —yl+ 1 —a@]uw(t) = a@)s?) —y]+[1 - ay)]w(t)

a(@)s(t) =y I+ 1 —a@)wn(t) = a@)ls{t) —yl+[1 - aly)lu(t),

Rewriting these conditions gives,
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The bounds on «a(y")—a(y) go to zero as i’ goes to y, thereby ensuring that « is continuous.
Dividing the previous expression by y' —y, letting ¥ go to y, and using lim,_,, a(y’) =

a(y) yields,

Hence,
o(y) _ 1
aly) — s(t) —y —wi(t)
for all y € (wq(t™), wa(t)]. Recalling that y(t) = wy(t) and using the boundary condition

a(y(t)) =1 we get,

dIn a(wsy(t)) w
dt s(t) — wi

oly) = o [_ /t wh(t)dt (A3

for y € (wa(t7), w2(?)].

To demonstrate that ¢+ = ¢, assume the contrary, i.e., that t* > ¢, and take ¢ > 0
so that s(t7) — wy(t7) — we(tT) —e > 0. Then some t < t* would have an incentive to
deviate z = wq(t") + £ and this contradiction implies ¢ = t. Deviation is profitable if
wy(t) < a(z)[s(t) — 2] + [1 — a(z)]w:(t) where a(y(t)) = 0 because ¢t < t*. Hence, offering
z is profitable if 0 < a(2)[s(t) — w1 (t) — wa(tT) — £]. Equation A3 ensures «(z) > 0 and
taking ¢ close enough to t* guarantees that the second factor is positive. Hence, t* = .
An immediate consequence of this is that «(t) is also defined by A3 above. Were « to be
discontinuous at ¢, some type in the neighborhood of ¢ could profitably deviate.

In sum, if a PBE satisfying D1 exists, the equilibrium strategies must be defined by
y(t) = ws(t) and equation A3. To show that these actually are equilibrium strategies,
observe trivially at a(y) is a best reply for 2 to a separating offer that leaves it indifferent

between accepting and fighting.
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To see that y(t) = wy(t) is a best reply to «a(z), differentiate t’s payoff to offering z,

Ulzlt) = a(x)ls(t) — 2] + [1 — a(a)]w(t)

U'lzlt) = o (2)[s(t) =z —wi(t)] — a(z)

sgn[U'(z|t)] = sgn

Differentiating A3 gives,

a(z)  s(wy'(z)) —w (wy'(z)) — 2’

which leaves sgn[U’(z|t)] = sgn [s(t) — w1 (t) — (s (w3 ' (2)) — w1 (w3 '(2)))]. But s (wy'(z))—
wy (wy () is strictly increasing in z. Hence, t = w; ' (z) < © = wo(t) uniquely satisfies

the first and second order conditions and therefore is the unique best response to «.l

34



References

Acemoglu, D. and J. Robinson. 2001. A Theory of Political Transitions, American
Economic Review 91 (September): 938-963.

Acemoglu, D. and J. Robinson. 2006. The Economic Origins of Dictatorship and
Democracy. Princeton: Princeton University Press.

Allen, Chris. 1995. Understanding African Politics. African Review of Political Econ-
omy 65: 301-20.

Allen, Chris. 1999. Warfare, Endemic Violence, and State Collapse in Africa. African
Review of Political Economy 81: 367-84.

Ayittey, George. 1998. Africa in Chaos. St. Martin’s Griffin.

Blainey, Geoffrey. 1973. The Causes of War. New York: Free Press.

Cho, In-Koo and David Kreps. 1987. Signaling Games and Stable Equilibria, The
Quarterly Journal of Economics 102 (May): 179-222.

Cho, In-Koo and Joel Sobel. 1990. Strategic Stability and Uniqueness in Signaling
Games, Journal of Economic Theory 50 (April): 381-413.

Collier, Paul and Anke Hoeffler. 1998. On Economic Causes of Civil War,Oxford
Economic Papers 50 (October): 563-573.

Collier, Paul, and Nicholas Sambanis (Eds). 2004. Understanding Civil War. The
World Bank.

DFID a. nd. Extractive Industries Transparency Initiative. UK Department for Inter-
national Development. www2.dfid.gov.uk/pubs/files/eitiguideb.pdf (accessed on March
12, 2006).

DFID b. nd. Report of the Extractive Industries Transparency Initiative (EITI)
London Conference, 17 June 2003. UK Department for International Development.
www2.dfid.gov.uk/news/files/eitireportconferencel 7june03.asp (accessed on March 12,
2006).

Economist. 2005. The Paradox of Plenty, December 5.

Dixit, Avinash and John Londregan. 1995. Redistributive Politics and Economic
Efficiency, American Political Science Review 89 (December): 856-866.

Fearon, James D. 1995. Rationalist Explanations for War, International Organization
39 (Summer): 379-414.

Fearon, James D. 2004. Why Do Some Civil Wars Last So Much Longer than Others?
Journal of Peace Research 41(3):275-301.

Fearon, James D. and David Laitin. 2003. FEthnicity, Insurgency, and Civil War,
American Political Science Review 97(February): 75-90.

Gasiorowski, Mark J. 1995. Economic Crisis and Political Regime Change, American
Political Science Review 89 (December): 882-897.

Glassmyer, Katherine and Nicholas Sambanis. 2006. Rebel-Military Integration and
Civil War Termination. Forthcoming Journal of Peace Research.

Harsch, Ernest. 2007. Conflict Resources: From ‘Curse’ to Blessing. (January 19).
Africa Renewal (New York).

35



Hart, Oliver. 1989. Bargaining and Strikes. The Quarterly Journal of Economics
104(Feb): 25-43.

Jensen, Nathan, and Leonard Wantchekon. 2004. Resource Wealth and Political
Regimes in Africa. Comparative Political Studies 37(7): 816-41.

Londregan, John B. and Keith T. Poole. 1990. Poverty, the Coup Trap, and the
Seizure of Executive Power, World Politics 62 (January): 151-183.

Mailath, George J. 1987. Incentive Compatibility in Signaling Games with a Contin-
uum of Types, Econometrica 55(November): 1349-1365.

Mas-Collel, Andreu, Michael Whinston, and Jerry Green. 1995. Microeconomic The-
ory. New York: Oxford University Press.

Miguel, Edward, Shanker Satyanath and Ernest Sergenti. 2004. Economic Shocks and
Civil Conflict, Journal of Political Economy 112 (August): 725-753.

Nield, Richard. 2004. Politics and untapped potential. Middle East Economic Digest,
7/9/2004, 48(28): 29-31.

Powell, Robert. 1996. Stability and the Distribution of Power, World Politics 48(2),
pp. 239-267.

Powell, Robert. 1999. In the Shadow of Power: States and Strategies in International
Politics. Princeton: Princeton University Press.

Powell, Robert. 2004. The Inefficient Use of Power. American Political Science Review
98(May): 231-242.

Powell, Robert. 2006. War as a Commitment Problem. International Organization
60(Winter): 169-204.

Ramey, Gary. 1996. D1 Signaling Equilibria with Mulitple Signals and a Continuum
of Types, Journal of Economic Theory 69 (May): 508-531.

Reinganum, Jennifer F. and Louis L. Wilde. 1986. Settlement, Litigation, and the
Allocation of Litigation Costs, Rand Journal of Economics 17 (Winter): 557-566.

Reno, William. 1997. War, Markets, and the Reconfiguration of West Africa’s Weak
States, Comparative Politics 29(4): 493-510.

Slantchev, Branislav. 2003. The Principle of Convergence in Wartime Negotiations.
American Political Science Review (97(November): 621-32.

Swanson, Philip, Oldgard, Mai, and Leiv Lunde. 2003. Who Gets the Money? Re-

porting Resource Revenues, in Collier, Paul and Tan Bannon (eds.) Natural Resources
and Violent Conflict, The World Bank.
Thurow, Roger, and Susan Warren. 2003. Pump Priming: In War on Poverty, Chad’s
Pipeline Plays Unusual Role — To Unlock Buried Wealth, Nation Gives Up Control Over
Spending Its Cash — A ‘Sears Catalog’ From Exxon. Wall Street Journal. (Eastern
edition). New York, N.Y.: Jun 24, 2003. pg. A.1

van de Walle, Nicolas. 1994. Neopatrimonialism and democracy in Africa, with an
illustration from Cameroon. In Jennifer Widner (Ed.), Economic and political liber-
alization in sub-Saharan Africa (pp. 129-157). Baltimore: Johns Hopkins University
Press.

van de Walle, Nicolas. 2001. African Economies and The Politics of Permanent Crisis,

36



1979-1999. Cambridge University Press.
U.S. Department of State. 2007. “State Department Background Notes, 2007,”
<http://www.state.gov/r/pa/ei/bgn/5424. htm.>

37





