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Introduction

Income inequality has been seen as closely related to conflict.

On Income Inequality, Amartya K. Sen (1973): “the relation between

inequality and rebellion is indeed a close one.”

Early empirical studies on the role of inequality in explaining civil

conflict have focused on the personal distribution of income/land.

The results are generally ambiguous or statistically insignificant.

Noneconomic markers (ethnicity/religion/..) can be used to separate

individuals who are economically similar.



Introduction (contd.)

Initial presumption: ethnic diversity is a key factor for ethnic conflict.

These contributions are essentially empirically motivated in an

attempt to identify a statistical regularity.

No behavioral model explaining why we should expect a relationship

between the Gini or the fractionalization indices and conflict.

Recall contest-based models of inter-group conflict.

This paper links this type of models to measures of dispersion, such

as inequality and polarization.



Inequality and Fractionalization

Population is distributed over m groups, with ni being the share of

the population belonging to group i .

Denote by δij the “distance” between groups i and j .

Gini index is given by:

G = ∑m
j=1 ∑m

i=1 ninjδij .

When distance is nonmonetary: δij = 1 for all i 6= j and δii = 0.

Then G becomes:

F = ∑m
i=1 ni (1− ni ).



Polarization

Jean-Yves Duclos, Esteban, and Ray (2004) provide (based on

Esteban and Ray (1994)):

Pβ = ∑m
j=1 ∑m

i=1 n
1+β
i njδij for β ∈ [0.25, 1].

Additional axiom in Esteban and Ray (1994) gives β = 1 and so:

P1 = ∑m
j=1 ∑m

i=1 n2
i njδij .

Compare P1 with G .

Apply δij = 1 for all i 6= j and δii = 0.

P becomes

P̃ = ∑m
i=1 n2

i (1− ni ).



A Model of Conflict: Players

Society composed of individuals situated in m groups.

Let Ni be the number of individuals in group i and ∑m
i=1 Ni = N.

The groups contest a budget with per capita value normalized to 1.

Fraction λ is for public goods; the rest is private gains for the winner.

Identical linear payoff from consumption of the private good.

Individuals differ in their preference over the public goods available.



Payoffs from Public and Private goods

All the members of a group share the same preferences.

Each group has a mix of public goods they prefer most.

Let uij be public goods payoff to a member of group i if a single unit

per capita of the optimal mix for group j is produced.

Assume uii > uij for all i , j with i 6= j . Note, δij ≡ uii − uij .

So the per capita payoff to group i

= λuii + (1− λ)N/Ni , if i wins

and

=λuij , otherwise.



Conflict Resources and Outcomes

ri (k): the contribution of resources by member k of group i .

Ri ≡ ∑k∈i ri (k). Societal conflict is R = ∑m
i=1 Ri .

Prob. that i wins is pi = Ri/R provided R > 0.

Assign some arbitrary vector of probabilities (summing to one) in case

R = 0 (this will not happen in equilibrium).

So the game thus defined must have discontinuous payoffs.

Assumption on cost:

c(0) = c ′(0) = 0, c ′(r) > 0

and c ′′(r) > 0 for all r > 0,

and c ′′′(r) ≥ 0 for all r ≥ 0.



Payoffs and Extended Utility

Overall expected payoff to an individual k in group i is

πi (k) = ∑m
j=1 pjλuii + pi (1− λ)N/Ni − c(ri (k)).

Central issue: how are resources chosen?

Flexible specification chosen.

Group-i member k ’s extended utility

Ui (k) ≡ (1− α)πi (k) + α ∑l∈i πi (l) where α ∈ [0, 1].

Various interpretations of α: altruism, within-group monitoring, group

leader’s bargaining power...

Each individual acts to maximize Ui (k).



Equilibrium

The choice problem of a typical individual member k of group i : given

the vector of resources expended by all other groups and by the rest

of the members of one’s own group, choose ri (k) to maximize Ui (k).

An equilibrium is a collection {ri (k)} of individual contributions

where, for every group i and member k, ri (k) maximizes Ui (k), given

all the other contributions.

Proposition 1

An equilibrium always exists and it is unique. In an equilibrium, every

individual contribution satisfies the first-order condition. In particular, in

every group, members make the same contribution: ri (k) = ri (l) for every

i and k, l ∈ i .



Some notation...

Define ρ ≡ R/N; “per capita conflict”.

Denote Ni/N by ni and define γi ≡ pi/ni .

Notice, γi captures the deviation of win probability from population

share that is created by the equilibrium variation of individual effort

across groups.

If there were no such differences across groups, win probabilities

would simply equal group population shares.

So γi s may be thought of as “behavioral correction factors.”

Call ρ̂ a proxy for ρ when γi = 1 for every i .



Polarization, Inequality, and Conflict

Proposition 2

The proxy ρ̂ for equilibrium per capita conflict is determined by a

combination of the three distributional measures G, P, and F as follows:

ρ̂c ′(ρ̂) = ω1 + ω2G + α[λP + (1− λ)F ],

where ω1 ≡ (1− λ)(1− α)(m− 1)/N, ω2 ≡ λ(1− α)/N, and the

distances used in G and P are precisely the public goods utility losses

δij = uii − uij .

In particular, when population is large, the proxy is determined by a convex

combination of only P and F, provided that group cohesion α > 0.



Some notes based on Proposition 2

As population grows large,

the weight on the “intercept term” as well as the Gini coefficient

converges to zero.

conflict is proxied by a convex combination of polarization and

fractionalization, no matter what the value of cohesion, as long as the

latter is positive.

It seems reasonable to classify the main forces driving conflict into

three categories:

1 group size,

2 group objectives (public versus private prizes),

3 group ability to circumvent the free-rider problem (“cohesion” or

“identification”).



Accuracy of the Proxy

Numerical Analysis

Run a series of simulations based on random draws for the parameter

values describing group sizes and preferences.

For each of these randomly drawn societies they compute the exact

level of conflict ρ and compare with ρ̂.

Assume costs come from the isoelastic class

c(r) = (1/θ)r θ for θ ≥ 2.

They also focus (though not exclusively) on the case of large

populations.
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Over- or understatement apart, the correlation between the two variables is 
unaffected, and the relationship between    . 4  .  and  4 .  appears broadly linear. What is 
remarkable is how close the relationship is, and yet how dif"cult it appears to be to 
get a full handle on this analytically. That there is no simple relationship between the 
two values is evident from the highly nontrivial (yet concentrated) scatter generated 
by the model. One feature that merits particular comment—and that persists through 
all the variations we later consider—is that the accuracy of our formula improves 
quite dramatically at high levels of con!ict. This phenomenon is closely related to the 
characterization result of Proposition 3. It provides strong support for our restriction 
on correction factors. We back this up analytically in the next Section IVC.

A high correlation between 4 and   . 4  is retained in all the reasonable variations that 
we have studied. Some examples follow.

Intergroup Distances.—The next set of simulations studies varying intergroup dis-
tances, instead of pure contests. Recall that distances are to be interpreted as losses from 

F/01+( 1. T2( P+#3- M($&1+( $%* T+1( C#%45/6': B$&(5/%( C$&(
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having the other public goods in place, instead of the group’s favorite. We modify the 
previous simulation and now permit utility losses to vary across groups pairs (retaining 
the symmetry restriction that  u ij  =  u ji ). This is done by taking numerous independent 
draws of the matrix describing pairwise utility losses. We retain the baseline speci"ca-
tion in all other ways. The results are reported in Figure 2, for various values of ). As in 
the baseline case, the top panels perform simulations with private goods () = 0.0, 0.2) 
and the bottom panels do the same for public goods () = 0.8, 1.0). The correlations 
continue to be extremely high and the general features of the baseline case are retained.

Small Populations.—We return to the case of contests (with quadratic cost func-
tions) and now study “small” populations so that the Gini index can have a role. 
We suppose that there are 50 individuals in the economy, and consider numerous 
allocations of this population to the "ve groups. We report results for one case in 
which private goods are dominant () = 0.2) and another in which public goods 
are dominant () = 0.8). Notice that, with small populations, the value of group 

F/01+( 2. T2( P+#3- M($&1+( $%* T+1( C#%45/6': V$+-/%0 U'/5/'- D/&'$%6(&
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cohesion 0 will generally matter. The top panel of Figure 3 reports our results for 
private goods under two values of 0, 0.5 and 1.0. The bottom panel does the same 
for public goods. As before, the correlations continue to be very high and the other 
features discussed for the baseline case are retained.

Other Cost Elasticities.—Finally, we explore a set of variations in which we 
change the cost function from quadratic to other isoelastic speci"cations. We report 
four sets of results in Figure 4, all for the case with ) = 0.5 and large populations. 
One is for the baseline quadratic case. The remaining three are for progressively 
higher elasticities of the cost function: . = 3, 4, and 10.

Once again, the large correlations that we obtain remain undisturbed. Indeed, the 
simulations suggest that as the elasticity of the cost function goes up, our approxi-
mation improves even further. This is intuitive, as a highly curved cost function will 
lead to greater uniformity in the per capita contribution of resources, thereby bring-
ing the behavioral correction factors closer to unity.
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It is certainly possible to try different combinations of these variations. We have 
done so, but do not report these results for the sake of brevity. In all the speci"ca-
tions we have tried, the proxy we use appears to be more than satisfactory.

C. An Analytical Result on Accuracy

We return to the observation—borne out in the numerical simulations—that 
the accuracy of the formula appears to improve for high values of con!ict. In a 
sense, this high accuracy provides strong justi"cation for our restriction on behav-
ioral correction factors. It would therefore be useful to supplement this aspect 
of the numerical results by an analytical argument. (We agree that it would be 
even better to establish analytically the high observed correlation between 4 and   . 4  
throughout, not just at high levels, but this task will have to be postponed to a later 
investigation.)

In what follows, we consider the case of “pure contests,” in which  ! ij  = 1 for all 
i $ j. The normalization is without loss of generality, as ) can be adjusted to capture 
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Discussion: the generality of the result

Irrespective of the particular model used, the following apply:

A high λ forces intergroup differences in public goods preferences to

play a bigger role in behavior. Note this payoff is not dissipated by

group size. To get polarization to matter, we need some group

cohesion and some publicness (in the prize).

With only a concern for private payoffs, intergroup differences are

binary: either you are a winner, or you are not. Also, private payoffs

which are divided by group size dwindle as the group gets larger. To

get fractionalization to matter, we need some group cohesion and some

privateness (in the prize).

Purely selfish motives might also drive contributions to conflicts.

However, the effect will vanish as the population grows large.



Concluding Remarks

This paper suggests new key features in explaining conflict: the

degree of publicness in the payoff and the level of group cohesion in

individual behavior.

Two issues in taking this exercise to the data.

What is “conflict”? Civil war? But social conflict can take various

other measures (strikes, demonstrations, riots, assassinations, political

prisoners,... )

The choice of groups over which the distributional measures are to be

defined. Presumably, certain groupings are salient in any particular

society, but the model developed here yields no insights regarding the

identification of such groupings.
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