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Internet Appendix

This internet appendix contains results that were not proved formally in the paper, as well as additional results

which were removed from the paper in order to keep it of readable length. Section 1 describes the type space,

priors and strategies formally. This was described in the paper as well but we include them here in order to

make it easier for the reader. Section 2 includes proofs of results with a non-strategic informed agent. This

includes a result describing what happens if the informed agent does not exist, and another result explaining

how the presence of a non-strategic informed agent can influence the outcome of pessimistic beliefs. These

results were stated in the paper but since the proofs were simple enough, they were relegated to the internet

appendix. In section 3, we look at some results (from the strategic informed agent case) which were omitted

from the main body of the paper. In particular, we describe an equilibrium strategy profile where the opposite

ethnicity players play pure strategy not fight instead of mixing between fight and not fight. Section 4 shows

that any equilibrium outcome (different from the all fight one) can be obtained from the equilibrium strategies

described in the main body of the paper or from the strategies described in section 3 in this internet appendix.

Finally, section 5 and section 6 discuss extensions of the model. In section 5, we study whether the condition
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that requires that the probability of the informed agent existing is low1, is essential for our results2. Section 6

describes an alternative utility specification for the informed agent (where the informed agent is more conflict

loving, and shows that our result of obtaining peace as an equilibrium outcome is robust to this alteration.

1 Type space and prior

Denote as T = {G,B}N the set of all type profiles. Define Tq = {t : µ({i ∈ E1 : ti = G}) = µ({i ∈ E2 : ti =

G}) = q} and similarly define Tr. We endow T with the appropriate sigma algebra such that the sets of the

form Tq and Tr are measurable and we assume that the prior p ∈ ∆(T ) has the following properties:

1. p(Tq∪Tr) = 1

2. For all i ∈ N, p(Tq|ti = G) = ω(< ω∗)

3. p(ti = G|Ts) = s ∀ i ∈ N and ∀s ∈ {q,r}

The construction of such priors has been discussed in [Judd, 1985]. We may do so here by separately per-

forming Judd’s construction for Tq and Tr and then naturally extend the measure to the union Tq ∪Tr. The

first condition says that the type distribution is either (q,q) or (r,r). The second condition says that when an

agent learns that he is of type G, his belief about (q,q) is ω which is less that ω∗. Third, conditional on Ts,

the probability of each player being a good type is s.

1.1 Strategies

The game tree in the paper represents uncertainty faced by a player of good type. He may be at information

set 3 (information set containing all nodes at which the player does not receive any signal),4Y (information

set containing all nodes at which the player receives the signal Y ) or 4X (information set containing all nodes

at which the player receives the signal X). A strategy prescribes what action to take at each information set.

For player i, a strategy is a function σi : {3,4X ,4Y} → ∆{ f ,n f}. The strategy for player b is not described

here because we discuss the case of non-strategic b first. We shall focus on symmetric strategy profiles (where

players from the same ethnicity play the same strategy).

1This was used in several places in the paper.
2We show it is not.
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2 Results : Non-strategic Informed Agent

Lemma 1. There exists an ω∗ such that ∀ ω < ω∗, there exists a unique equilibrium in which all players

choose to fight and, ∀ ω ≥ ω∗ there is an equilibrium in which all G type players choose to not fight, thereby

ensuring peace if the state is good. This equilibrium is the highest payoff equilibrium for the G type players

if α + ε +2γ < β .

Proof. First, we want to show that if ω is high enough then it will be optimal for the G players to not fight,

given that other G players are playing n f . Note that fight or not fight decisions are actually taken after the

letters stage. Here, we ask a hypothetical question - If there was no informed agent, what would the outcome

be?

Consider the strategy profile where all good type players (irrespective of ethnicity) play n f . An arbitrary

G player will make the following calculations

Payoff from playing f = ω(−γ)+(1−ω)(α−β+ε

2 )

Payoff from playing n f = ω(α +δ )+(1−ω)(−β )

Clearly, if ω ≥ α+β+ε

α+β+ε+2(α+δ+γ) , then playing n f is best response for G player. So this strategy profile

constitutes a Bayesian Nash equilibrium if ω ≥ ω∗ = α+β+ε

α+β+ε+2(α+δ+γ) .

Next, we want to show that all players playing fight is the only equilibrium if ω < ω∗. It is trivial to

check that all players playing f is a Nash equilibrium for all levels of beliefs. Therefore, we skip this and

focus on uniqueness. We will prove this by contradiction. Suppose ω < ω∗ and there is an equilibrium

such that players of at least one ethnicity play n f with strictly positive probability. Suppose the players play

according to the following strategy profile:

E1 plays − p1(n f )+(1− p1) f

E2 plays − p2(n f )+(1− p2) f

Case 1 - p1 6= p2.

WLOG, let p2 > p1. This implies that p2 > 0 and p1 < 1. p1 cannot be equal to zero, else the best response

for the E2 ethnicity will be to play f with probability one but that would imply p2 = 0. This is a contradiction.

Thus, we have that p1 ∈ (0,1) i.e. players of ethnicity 1 are indifferent between the action fight and not fight.

Subcase 1 - p2 = 1. In this case, for the E1 ethnicity players to be indifferent between fight and not fight,
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we need the condition that the payoff from fighting is equal to the payoff from not fighting. Thus we have,

ω(−γ)+(1−ω)(
(1− r+(1− p1)r)α

1− r+(1− p1)r+(1− r)
+

(1− r)(−β + ε)

1− r+(1− p1)r+(1− r)
) = ω(α +δ )+(1−ω)(−β )

It can be easily checked that the ω which solves the this expression is above ω∗. However, we started with

the case that ω < ω∗. So, this is a contradiction.

Subcase 2 - p2 < 1. In this case, we must have that both ethnicities are indifferent between the two

actions. However, it is easy to check that we cannot have common priors and have two symmetric ethnicities

be simultaneously indifferent when mixing with different probabilities (since p2 6= p1).

Case 2 - p1 = p2.

Subcase 1 - p1 = p2 = 0. This is not possible since we want an equilibrium in which players of at least

one ethnicity play not fight with positive probability.

Subcase 2 - p1 = p2 = 1. By definition of ω∗, we know that in this case, there is a profitable deviation

in switching to fight for any arbitrary player.

Subcase 3 - p1 = p2 ∈ (0,1). In this case, players of both ethnicity are indifferent between fight and not

fight and equal fractions of both ethnicity are playing fight. We can show quite easily that for mixing to be

optimal, we need ω = ω∗. This is a contradiction because we started with ω < ω∗.

Thus, there is no other equilibrium when ω < ω∗ and therefore in this case, conflict is inevitable. Next

we show - If ω > ω∗, then all players playing n f (not-fight) is the payoff dominant equilibrium for the G

players.

Expected payoff from this equilibrium = ω(α +δ )+(1−ω)(−β ).3 There is only one other equilibrium

possible in pure strategies - an equilibrium in which both G types and B types play f . Payoff from this all

fight equilibrium = α−β+ε

2 .

It is easy to see that if ω > ω∗ and α + ε + 2γ < β , then the ex-ante expected payoff from all fight

equilibrium is lower than payoff from equilibrium in which G players don’t fight. Let us check to see if there

are any mixed strategy equilibria. First, we need this claim:

Claim 1. In any mixed strategy equilibrium where the G types of both ethnicities play the same strategies,

the weight on playing f has to be less than or equal to c− (1−q).

Proof. We will prove by contradiction. Suppose the players of any ethnicity play f with a strictly higher

weight than c− (1−q). Then the fraction of players playing f for that ethnicity is higher than c in any state

3We only consider the expected payoffs of the G type when thinking of Payoff dominance. Since the B types are always choosing
to fight, clearly they are at least indifferent to the result of their actions.

4



of the world. This implies that conflict is inevitable. However, when conflict is inevitable then playing f is

strictly dominant strategy. Thus, the ethnicities could not be mixing between f and n f . Contradiction.

Consider the strategy where all the G players are playing fight with probability p where p≤ c− (1−q)

(this must hold else conflict is inevitable and p will have to be equal to 1). For mixing to be optimal, the

payoff from f must be equal to the payoff from n f .

Payoff from playing f = ω(−γ)+(1−ω)(α−β+ε

2 )

Payoff from playing n f = ω(α +δ )+(1−ω)(−β )

If the above payoffs are the same then we have: ω = ω∗

Payoff from this mixed strategy equilibrium = ω∗(α +δ )+(1−ω∗)(−β )

Since the ethnicities are symmetric, in any mixed strategy equilibrium, the G players of both ethnicities

will play the same strategies. Suppose the G players of E1 ethnicity were playing f with probability p1 and

the G players of E2 were playing f with probability p2 where p1 6= p2. We can see quite easily from the above

proof that a necessary condition for the players of E1 ethnicity to mix is that ω = ω1 and the E2 ethnicity

requires ω = ω2 for them to mix in equilibrium where ω1 6= ω2. Thus, an asymmetric mixed equilibrium is

not possible. There is however a hybrid equilibrium where one ethnicity play pure strategy n f (not fight) and

the other ethnicity mixes between fight and not fight (easily follows from Case 1, Subcase 1 in the proof of

unique equilibrium when ω < ω∗). In this case, since all players see n f as an optimal action, the payoff for

all G type players is ω(α +δ )+(1−ω)(−β ) which is the same as the payoff from the equilibrium in which

all players play n f .

Comparing ex ante expected payoffs in the four possible equilibria, it is obvious now that if ω > ω∗,

then the equilibrium in which all G players play n f is the highest payoff equilibrium (along with the hybrid

equilibrium).

Proposition 1. Let ω < ω∗. Let φq
φr
≥ (1−ω)ω∗

ω(1−ω∗) > 1. Then, if k ≈ 1, peace can be an equilibrium outcome. If

k ≈ 0, conflict is inevitable.

Proof. We will look at pure strategy equilibria first and then we will consider the possibility of mixed strategy

equilibria. Denote as (a,b,c) the strategy σ(3) = a,σ(4Y ) = b and σ(4X) = c where {a,b,c} ⊆ { f ,n f}. We

now show conditions under which ( f , f ,n f ) is an equilibrium. Let φq and φr be the probability of receiving

the message X in the state (q,q) and (r,r) respectively. We will prove this theorem with the help of the

following lemmas.

Lemma 2. Under the conditions required by proposition 1, ( f , f ,n f ) can be supported as an equilibrium
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and no strategy profile with σ(4Y ) = n f can be supported as an equilibrium.

Proof. If k ≈ 1, any player at information set 3 realizes that the probability that player b exists is close to

zero. Further, the existence of the informed agent is not informative about the state. Thus, any player at

information set 3 will have prior beliefs. Since the belief on the state of the world being (q,q) is strictly less

than ω∗, it is optimal to play f . This has been proved as part of lemma 1.

Now consider the decision at information set 4X . Under the conditions stated above Pr(q|4X) > ω∗.

As the fraction of players getting the letter goes to 1 (k→ 1), we know that any player i’s belief about the

fraction of good types who received the same letter as i goes to 1. Let k→ 1. Let E( f ,4X ,q) and E( f ,4X ,r)

be the expected payoff from playing f at information set 4X in state q,r respectively. Let E(n f ,4X ,q) and

E(n f ,4X ,r) be the corresponding expected payoffs from n f . Then, the expected payoff from playing f at

4X is:

E( f ,4X ,q)p(q/4X)+E( f ,4X ,r)p(r/4X) =−γ p(q/4X)+
α−β + ε

2
p(r/4X)

The expected payoff from playing n f at 4X is :

E(n f ,4X ,q)p(q/4X)+E(n f ,4X ,r)p(r/4X) = (α +δ )p(q/4X)+(−β )p(r/4X)

Since φq
φr

> (1−ω)ω∗
ω(1−ω∗) > 1, we have that p(q/4X)> ω∗. From lemma 1, this implies that playing n f is a Nash

equilibrium for G players.

Under the conditions, Pr(q|4Y )< ω∗. Therefore, a similar argument can be used to show that it optimal

to play f at information set 4Y . It is also clear that no strategy with σ(4Y ) = n f can be supported as an

equilibrium.

Next, we show that if the reachability of the informed agent is very low, then conflict is inevitable.

Lemma 3. If k ≈ 0 and (1−ω)ω∗
ω(1−ω∗) > 1, then, ( f , f , f ) is the unique symmetric equilibrium

Proof. We first show that no profile of the form ( f , l,n f ) or ( f ,n f ,b) can be equilibria. Since the events

- letter has signal Y and letter has signal X are mutually exclusive, we put the letter ‘l′ in place of the

non-relevant action choice. Playing f is the only optimal strategy at information set 3 in any symmetric

equilibrium. This follows from lemma 1 and the fact that strategies are symmetric across ethnicities in any

equilibrium. Now, we have k→ 0. Hence, for low values for k, even if the letters are distributed, conflict

will inevitably take place since a large fraction of the community (of proportion greater than c) will not have
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received a letter and will be in information set 3 and will choose to play f . Hence, agents who do receive

the letter would know that a conflict will take place irrespective of the state of the world and would choose

to play f since it is a dominant strategy under conflict. Additionally, we know that ( f , f , f ) can always be

supported as an equilibrium and the above argument establishes it as a unique equilibrium.

Mixed Strategy Equilibria

First, we will consider the case of k→ 1 and identify necessary and sufficient conditions for there to be a

mixed strategy equilibrium.

Lemma 4. Let σ̂ = (1−ω)ω∗
ω(1−ω∗) . If φq

φr
= σ̂ or 1−φq

1−φr
= σ̂ then a mixed strategy equilibrium (with strict randomi-

sation at at least one message) exists. Strategy for each player :

• NL : pl f +(1− pl)n f

• LY : pt f +(1− pt)n f

• LX : p f f +(1− p f )n f

If not, then there are no mixed strategy equilibria.

Proof. Note that since b is giving the same information to players of both ethnicities (since b is non strategic),

they will have the same beliefs if they are at the same information set. This, and the fact that both ethnicities

have equal populations imply that it is not possible to have an asymmetric equilibrium where players of

different ethnicities react differently to a signal. Therefore, we concentrate only on symmetric strategies.

First consider the case where φq
φr

= σ̂ . We show that an equilibrium of the above nature exists with

pl = 1, pt = 1 and any p f ∈ (0, c+q−1
q ]. Moreover, there is no other mixed strategy equilibrium. Note first

that if, for any signal, the response is to fight with probability more than c+q−1
q , then the best response is to

play f with probability one and the best response to this is to play pure strategy f . Therefore, for a mixed

strategy equilibrium to exist, the response to at least one signal must be to play f with probability less than

c+q−1
q .

Given a currently held belief ω ′ ∈ [0,1] and fraction p ∈ [0, c+q−1
q ] of good types in each ethnicity

playing f , it shall be convenient to define the following values :

• Payoff of an arbitrary player from playing f = E p,ω ′
f = ω ′(−γ)+(1−ω ′)(α−β+ε

2 ).

• Payoff of an arbitrary player from playing n f = E p,ω ′
n f = ω ′(α +δ )+(1−ω ′)(−β )
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From lemma 1, we know that E0,ω∗
f = E0,ω∗

n f . It is also clear that E p,ω ′
f = E p′,ω ′

f and E p,ω ′
n f = E p′,ω ′

n f for all

p, p′ ∈ [0, c+q−1
q ] and ω ′ ∈ [0,1]. Since, at information set NL a player learns that b does not exist (since

k→ 1), his posterior equals the prior belief. Consider the situation of player who receives no letter. He

believes that with very high probability, no player received any letter which implies that he is at a situation

where with very high probability, everyone received no letters and have to decide whether to fight or not fight.

Thus, the only responses that matter are the equilibrium responses to the signal NL. Suppose the equilibrium

response was the following:

Ethnicity E1

NL→ pE1 f +(1− pE1)n f

Ethnicity E2

NL→ pE2 f +(1− pE2)n f

Case 1 - pE1 >
c+q−1

q - Clearly then conflict happens with probability 1. Therefore, the unique best response

is to play f .

Case 2 - pE1 ∈ [0, c+q−1
q ] - In this case, the only possible equilibrium corresponds to pE1 = pE2 . This is

because the ethnicities are completely symmetric so there cannot be an equilibrium where the two ethnicities

randomize with different weights. However, if pE1 = pE2 , it can be shown as an extension of lemma 1 that

given that the other players are playing this way, the unique best response is to play f .

Hence pl = 1 in any equilibrium. Now, since φq
φr

= σ̂ , we have Pr(q|LX) = ω∗ and since the letters are

informative we have φq
φr

= σ̂ > 1 which implies 1−φq
1−φr

< 1 and hence Pr(q|LY )< Pr(q|LX) = ω∗. Notice that

E( f |LY ) = E pt ,Pr(q|LY )
f and E( f |LX) = E pt ,Pr(q|LX)

f and this holds similarly for n f . So we have E( f |LY ) >

E(n f |LY ) and E( f |LX)=E0,ω∗
f =E0,ω∗

n f =E(n f |LX). Hence, pt = 1 and any p f ∈ (0, c+q−1
q ] can be sustained

as an equilibrium. By a similar argument, it can be shown that for 1−φq
1−φr

= σ̂ , an equilibrium can be sustained

for pt ∈ (0, c+q−1
q ] and p f = 1.

Now suppose φq
φr
6= σ̂ and 1−φq

1−φr
6= σ̂ . Then, Pr(q|LY ) and Pr(q|LX) are both not equal to ω∗. Hence,

E( f |LY ) = E0,Pr(q|LY )
f 6= E0,Pr(q|LY )

n f = E(n f |LY ) and this similarly holds for LX . Hence, no mixing is possible.
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3 Strategic Informed Agent

Since we will refer these often, to convenience the reader, we state the lemma regarding play when no signal

is sent again and the proposition describing uninformative signals to the opposite ethnicity here. The proofs

are in the main body of the paper.

Lemma 5. There exists ζ̄ such that if ζ ≤ ζ̄ , then in any symmetric equilibrium, playing f is the unique best

response to receiving no letter.

Proof. In the appendix in the main body of the paper.

Proposition 2. There exists σ̄ > 0, ζ̄ > 0,ω and ω̄ such that if ∞ >
φq
φr
≥ σ̄ , ζ ≤ ζ̄ and ω ∈ (ω,min{ω̄,ω∗}),

then there exists a perfect Bayesian equilibrium in the class of strategies described below for a unique pd .

b’s strategy : (1)

fb(E1,Y ) = NLs

fb(E2,Y ) = qY
b LY d +(1−qY

b )LXd

fb(E1,X) = zNLs +(1− z)(qX
b LY s +(1−qX

b )LX s)

fb(E2,X) = qX
b LY d +(1−qX

b )LXd

where zq+(1−q) = c

Player’s strategies

E1 ethnicity/Same ethnicity

gE1 (NLs) = f

gE1 (LX s) = n f

gE1 (LY s) = n f

E2 ethnicity/Opposite ethnicity

gE2 (NLs) = f

gE2 (LXd) = pd f +(1− pd)n f

gE2 (LY d) = pd f +(1− pd)n f

where 0 < pd ≤ z, qX
b = qY

b ∈ [0,1]

Proof. In the appendix in the main body of the paper.
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3.1 Barely Informative Equilibrium with Strategic Informed Agent

Apart from all fight and the equilibrium outcome in which the opposite ethnicity players mix between fighting

and not fighting, there is one other equilibrium outcome possible in the game. In this outcome, players of

the opposite ethnicity play pure strategy n f along equilibrium path i.e. they do not fight. The strategies for

this equilibrium are described in the proposition below. This equilibrium points out that it is not necessarily

the case that b sends completely uninformative signals to members of the opposite ethnicity. If the opposite

ethnicity players are choosing the pure strategy n f then the informed agent is indifferent between giving no

information and a very small amount of information which will still make make n f optimal for the opposite

ethnicity. We describe this equilibrium next.

Proposition 3. There exists σ̄ > 0, ζ̄ > 0 and ω such that if ∞ >
φq
φr
≥ σ̄ , ζ ≤ ζ̄ and ω ∈ (ω,ω∗), then the
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following profile of strategies constitute an equilibrium :

b’s strategy : (2)

fb(E1,Y ) = NLs

fb(E2,Y ) = qY
b LY d +(1−qY

b )LXd

fb(E1,X) = zNLs +(1− z)(qX
b LY s +(1−qX

b )LX s)

fb(E2,X) = qX
b LY d +(1−qX

b )LXd

where zq+(1−q) = c

Player’s strategies

E1 ethnicity/Same ethnicity

gE1(NLs) = f

gE1(LX s) = n f

gE1(LY s) = n f

E2 ethnicity/Opposite ethnicity

gE2(NLs) = f

gE2(LXd) = n f

gE2(LY d) = n f

qX
b ,q

Y
b ∈ [0,1]

Proof. Pick the same specification for ω as in proposition 2 i.e. let ω = (1−r)(α+β )+ε

(1−r)(α+β )+ε+(α+δ+γ)(1+1−r) . The

proposition assumes that ω > ω . This assumption guarantees that the prior beliefs of the players are not so

pessimistic that the players always choose to fight. In particular, it tells us that if players of the same ethnicity

follow their equilibrium strategies then it is optimal for good type players of the opposite ethnicity to not fight

if no other good type player from the opposite ethnicity is fighting.

Given an ω , choose any ε > 0 such that ω ′ > ω holds for any ω ′ ∈ (ω − ε,ω + ε). Now define

Pr(q|LXd ;qX
b ,q

Y
b ) and Pr(q|LY d ;qX

b ,q
Y
b ) be the posteriors of the agents of the opposite ethnicity about the

state q conditional on information given by the letters LXd and LY d under the signal structure (qX
b ,q

Y
b ). Now
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one can find informative signals (qX
b ,q

Y
b ) such that both Pr(q|LXd ;qX

b ,q
Y
b ),Pr(q|LY d ;qX

b ,q
Y
b )∈ (ω−ε,ω+ε).

We now confirm that this is an equilibrium.

We have already checked that in any symmetric equilibrium the response to the signal NL is to play f .

We next show the opposite ethnicities responses to LY d and LXd . Under both signals, the posteriors of the

agent are in the interval (ω − ε,ω + ε) and hence are greater than ω . Hence playing n f is strictly better at

both LY d and LXd . Notice that this signal structure is also optimal for player b. In any state of the world she

would want as few of the opposite ethnicity to participate and the suggested strategy achieves that objective.

It can be checked that the incentives of the players at other information sets are also optimal. Hence the above

specification is an equilibrium.

Corollary 1. b’s messages to the opposite ethnicity in the strategies described in proposition 3 are barely

informative about the state of the world.

Proof. By barely, we mean that b is indifferent between sending completely uninformative signals and signals

which contain so little information that opposite ethnicity players still want to play pure strategy n f . The

proof follows from qX
b 6= qY

b .

4 Outcome Characterization

It is interesting to note that peace can be achieved despite the informed agent being able to communicate

effectively with only one ethnicity. However, it is also important to understand that this could be one of many

equilibrium outcomes. In this section, we show that there can only be two kinds of equilibrium outcomes in

symmetric strategies (strategies are symmetric within ethnicity) when b′s private signal is very informative.

One outcome is due to the equilibrium in which all players choose the action f as a response to all signals.

Any other equilibrium outcome can be obtained as an outcome of the equilibrium strategies described in

proposition 2 of the paper or 2. Before proceeding, the following definition would be helpful.

Definition (Equilibrium outcome) : For any equilibrium E∗, the equilibrium outcome is defined by a

pair of tuples - {(pY
E1
, pY

E2
),(pX

E1
, pX

E2
)}. Y,X stands for when b′s private signal is Y,X respectively. pt

i where

t ∈ {X ,Y} and i ∈ {E1,E2}, describes the fraction of G type i ethnicity players who choose the action f in

equilibrium E∗ when the private signal of the informed agent is t. For example, pX
E1

describes the fraction

of E1 ethnicity good type players who choose the action f when the private signal received by the informed

agent is X . The following lemmas will be useful in characterizing the equilibrium outcomes.
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We now present our desired result in proposition 4 below. Essentially, the proposition establishes condi-

tions under which any equilibrium outcome different from the all fight one can be obtained from the strategies

described in 1 or 2. The sufficient conditions needed are the same ones we have used before - 1) b’s informa-

tion is sufficiently informative and 2) The probability that an informed agent exists is low.

Proposition 4. There exists σ̄ , ζ̄ > 0 such that if φq
φr
> σ̄ and ζ < ζ̄ then any symmetric equilibrium outcome

O∗ = {(g,h),( j,k)} (distinct from the all fight outcome) can be derived from the strategies described in either

1 or 2.

Proof. First, we need a couple of lemmas.

Lemma 6. In any symmetric equilibrium different from the all fight outcome, there exists ζ̄ such that if

∞ >
φq
φr

> 0 and ζ < ζ̄ then b does not send the signal NLd to any player of opposite ethnicity.

Proof. Consider an equilibrium different from one in which players respond to all signals with f . Thus, there

exists a signal to which opposite ethnicity players respond with a positive probability of playing n f . This is

because if there is no such signal then we will have to be at the all fight equilibrium. By the lemma 5, this

signal is different from NLd . Thus b has a choice between sending NLd and have the opposite ethnicity fight

for sure and this signal, for which there is lower probability of fighting.

Regardless of her private information about the state of the world, it is always weakly better for the

informed agent if players of the opposite ethnicity do not fight. In fact, if there is positive probability that the

state is (r,r) then it is strictly better for player b to not send the signal NLd to players of opposite ethnicity

and have them play f (lemma 5). The condition ∞ > (φq/φr) > 0 guarantees that b′s private signal is not

perfectly informative of state. Thus, b believes that there is always a positive probability that the state is (r,r).

Therefore, she will never send the signal NLd to the opposite ethnicity.

Lemma 7. In any symmetric equilibrium where signals are sufficiently informative, all players of the same

ethnicity as b will play f when b′s private signal is Y .

Proof. Suppose b′s private signals are very informative. Then, her private signal being Y implies that the

state is very likely to be (r,r). This implies that conflict is going to happen with a very high probability. In

such a situation, player b would like all players of her ethnicity to play f to ensure maximum probability of

winning. She can ensure this by sending NLs to all players of her ethnicity.

Now, we prove the proposition 4.
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Suppose outcome O∗ = (g,h, j,k) is different from all fight i.e. (g,h, j,k) 6= (1,1,1,1). We will show

that O∗ can be obtained as an outcome of the strategies described in either 1 or 2 by proving that, in any

symmetric equilibrium, the following must hold: 1. g = 1, 2. h = k, 3. h ≤ z, 4. j = z, 5. h = k = 0

orh = k = pd ; where z is such that zq+(1−q) = c.

Proof for 1 - pY
h = 1 in any equilibrium outcome. This holds because of lemma 7 and choosing (φq/φr)

high enough. Proof for 2 - Consider any player i of ethnicity E2. By lemma 6, he will never get the signal

NLd . There are two sub cases: Either he responds in the same way to signals Y,X . In this case h = k. Or,

he responds in a different manner to the signals Y,X . In this case, it will be optimal for player b to send

him the signal for which the probability of an n f response is higher. If b plays this strategy in equilibrium,

then player i gets just one uninformative signal in equilibrium (since he will get the same signal regardless

of whether b′s private signal is Y or X). Thus, player i will have only one response on the equilibrium path.

This would mean that regardless of whether b′s private signal is Y or X , the same fraction of E2 players play

f (since we are looking at symmetric equilibrium). Thus, h = k. Proof for 3 - Suppose h > z. This implies

that conflict will always happen since the fraction of E2 ethnicity players who choose to fight is above the

cutoff when b′s private signal is Y or X . In this equilibrium, it will be optimal for player b to send a signal

to all players of her own ethnicity (E1) and have them respond with f . Note that she can make this happen

because she can always send them NLs. However, players of ethnicity E2 will realize this and play f as best

response themselves. This is a contradiction. Hence h ≤ z. Proof for 4 - Suppose j > z. Then, conflict

happens regardless of whether b′s private signal is Y or X . This would lead to ethnicity E2 responding with

all players playing f . However, the best response to this is j = 1. This implies that we have arrived at the

all fight equilibrium. However, we assumed before that we are looking at equilibria different from this one.

Thus, j ≤ z. Suppose j < z. Even when b′s private signal is X and signals are very informative, the condition

∞ > (φq/φr) guarantees that there is a small probability that the state is (r,r). Player b can be better off by

sending the signal NLs to a slightly higher fraction of E1 ethnicity players such that the fraction of G type

E1 ethnicity players who play f becomes j+ ε and j+ ε < z. b becomes better off since she avoids conflict

and gets high peace payoff if state is actually (q,q) and if, despite her very informative signals, the state

happens to be (r,r), she has increased the probability of her own side winning. Therefore, b will make this

deviation and the fraction of good E1 who fight in equilibrium cannot be j. This is a contradiction. Therefore

we have that j = z. Proof for 5 - Suppose h 6= 0. This implies that h > 0 i.e. players of the opposite ethnicity

are mixing (since h ≤ z, h 6= 1) when they get the signal LY d ,LXd . However, we derived our unique pd

in the equilibrium described by strategies in proposition 2 by using indifference conditions for players of

the opposite ethnicity while players of same ethnicity were playing the same strategies (pY
E1

= 1, pX
E1

= z).
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Therefore, h must be the same as that pd .

5 High probability of Informed Agent’s existence

In the paper, all results for the strategic informed agent section have been proved under the assumption that

the probability of the informed agent (b) existing is low. We believe that this assumption is a reasonable

one. Consider the example of rumour induced conflicts where an informed agent is one who has additional

information about the rumour (which is correlated with the state). Conflicts are often precipitated by rumours

and usually there are very few people who have additional information about the rumour. Thus, in such

situations, the probability that an informed exists is naturally low.

Having said that, in this subsection we show that this assumption is not necessary for our results. Similar

results can be obtained under some other parametric conditions. ζ being low guaranteed the informed agent

a signal (NL) such that any player who received this signal would choose fight as a best response in any

symmetric equilibrium. When b is convinced that the state is very likely to be bad, she uses this signal to

make sure that all players of her own ethnicity chose fight and when she thinks that the state is probably

good, she used this signal to hedge against the possibility of being wrong. If the probability of existence of b

is high then the signal NL may lose it’s power. We show that in this case, b can enjoy the same advantage if

z (the maximum fraction of good type players from an ethnicity who can play f without inducing conflict in

the good state) is low. This is expressed as the following result:

Proposition 5. Let ζ ≈ 1. There exists z̄ and σ̄ such that if z < z̄ and ∞ >
φq
φr

> σ̄ , then there exists an equi-

librium which produces the same outcome as those produced by the strategies outlined in either proposition

2 or proposition 3.
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Proof. Assume ζ ≈ 1. Consider the following strategy specification:

b’s strategy : (3)

fb(E1,Y ) = LY s

fb(E2,Y ) = qY
b LY d +(1−qY

b )LXd

fb(E1,X) = zLY s +(1− z)(qX
b LX s +(1−qX

b )NL)

fb(E2,X) = qX
b LY d +(1−qX

b )LXd

where zq+(1−q) = c

Player’s strategies

E1 ethnicity/Same ethnicity

gE1(NLs) = n f

gE1(LX s) = n f

gE1(LY s) = f

E2 ethnicity/Opposite ethnicity

gE2(NLs) = f

gE2(LXd) = pd f +(1− pd)n f

gE2(LY d) = pd f +(1− pd)n f

where 0 < pd ≤ z, qX
b = qY

b ∈ [0,1]

This proof will demonstrate how we can obtain the same equilibrium outcome as that obtained by the strate-

gies described in proposition 2. A similar proof can be written down to get the equilibrium outcome from

proposition 3.

Upon receiving the signal LY s, a same ethnicity player thinks that either b′s private signal is Y or, her

private signal is X but b has sent him LY s to hedge against the risk of being wrong. When z is low enough,

the mass of the belief is largely on the former. Since b′s signals are very informative, her private signal being

Y implies that the state is very likely to be bad. In this case, as we have already shown before, it is strictly

better to fight. Hence, the same ethnicity strictly prefers to play f at LY s. Notice that the role of NLs in the ζ

low case is played here by the signal LY s. The informed agent can use this signal to make her own ethnicity

fight. At LX s or NLs, a player of the same ethnicity learns that b′s private signal is very likely to be X and

hence would want to refrain from fighting (since the informed agent would try to achieve peace in this case).
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The optimality of agent b’s strategy is satisfied since she can induce conflict under Y and avert it under

X . Notice due to the slight imperfection in her own information, as in proposition 2 and 3, her hedging

incentive appears here as well. Hence at X , she would want to avert conflict but send a maximum proportion

z of her own ethnicity to fight.

The optimality of the strategy of the opposite ethnicity players follows from proposition 2.

The intuition here is very similar to intuition used before. In our analyses before, the players who did

not receive a signal chose to fight because they interpreted this to be a strong signal that b did not exist and

therefore inferred that no one would have got additional signals which will cause every one else to fight,

thereby making fighting optimal. When ζ is low, we propose a strategy in which the players of the same

ethnicity always get the signal LY s if b′s private signal is Y (and therefore the state is likely to be bad). b

also sends this signal to a fraction z of her ethnicity when her private signal is X and the state is likely to be

good. This is to induce a fraction z to fight so that her ethnicity has a higher chance of winning in case her

information turned out to be an incorrect signal of the state. Thus, the signal LY s works in the same way that

the signal NLs worked when ζ was low. This is because when z is small, the players who receive the signal

LY s infer that this signal is more likely to arrive if the state is bad and therefore choose to fight.

6 Other payoff types for the Informed Agent

For the strategic b section we have used a utility specification which describes the informed agent as peace-

loving player with a bias towards her own ethnicity. In this section we show that this specification is not

necessary for our results to go through. In particular, even if player b prefers conflict where her own ethnicity

wins to peace, and prefers peace to a conflict where her own ethnicity loses, we can still get the same equilibria

as before. The only condition we need is that payoff from peace be above a cut off for player b.

Let ub(CW ) be the payoff to player b if conflict happens and her own ethnicity wins. Similarly define

ub(CL),ub(NC). Our results up to this point have a used a utility specification where ub(NC) > ub(CW ) >

ub(CL). Consider the following payoff type for agent b.

6.1 Extremist type

This preference type satisfies: ub(CW )> ub(NC)> ub(CL).

This payoff type is interpreted as follows : agent b resembles the mindset and payoff specification of an

extremist who would prefer conflict to peace but only as long her own ethnicity wins. The following result
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provides equilibrium possibilities with this payoff specification:

Proposition 6. Let p1, p2 be the probabilities of winning for b’s ethnicity when her private signal is Y in

the strategies outlined in proposition 2 and proposition 3 respectively. Assume the conditions required for

proposition 2 and proposition 3. Then the following hold:

1. If p2ub(CW )+(1− p2)ub(CL)< ub(NC), then the strategies outlined in both proposition 2 and propo-

sition 3 constitute equilibria.

2. If p1ub(CW )+ (1− p1)ub(CL) < ub(NC) < p2ub(CW )+ (1− p2)ub(CL), then the strategies outlined

in proposition 2 constitute an equilibrium but the strategies described in proposition 3 do not.

3. If ub(NC)< p1ub(CW )+(1− p1)ub(CL) then all fight is the unique equilibrium.

Proof. We will prove this one by one for each of the points above.

1. Consider the strategies outlined in proposition 2 and 3. Notice that in both, optimality of strategy for

players of either ethnicity is satisfied given the behaviour of the agent b. Consider strategies outlined

in proposition 3 and consider the incentives of b. If her private signal is Y , agent b believes it is the

bad state of the world with high probability and hence would want to maximise her probability which

is achieved by her strategy. At X , she believes with high probability that it is the good state. Suppose

her belief about state being (q,q) when her private signal is X is ωX . She can either avert conflict

(which her strategy proposes) or deviate and induce conflict by sending NLs to her own ethnicity. This

would lead to everyone from her ethnicity fighting which gives her a probability of winning equal to

ωX
1

1+1−q +(1−ωX)(
1

1+1−r ) = p2. Then, inducing conflict gives utility p2ub(CW )+ (1− p2)ub(CL)

and following her prescribed strategy gives utility ωX ub(NC)+(1−ωX)[
z+1−r

(z+1−r)+(1−r)ub(CW )+ (1−
z+1−r

(z+1−r)+(1−r))ub(CL)]. Since her private signals are very informative, we can take ωX → 1. Now:

Deviation payo f f (inducing con f lict) = p2ub(CW )+(1− p2)ub(CL)< ub(NC) = Strategy Payo f f

(4)

Hence, averting conflict is better and her hedging incentive makes her send NLs to a z proportion of her

own ethnicity. Since p1 < p2, the same argument works for the strategies described in proposition 2 as

well.

2. A similar argument as above gives the result.
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3. The fact that the strategies described in proposition 2 and 3 are not equilibrium strategies any more

follows from the arguments made above. We show that the unique equilibrium is all fight. Suppose not.

Then,there is an equilibrium where conflict is averted either when b′s private signal is X or when it is Y .

Since her private signals are very informative, in any equilibrium b will not induce conflict only when

her private signal is X . Using arguments similar to those used in proposition 4, it can be established that

such an equilibrium has an outcome of the form ((1,s),(z,s) where s = 0 or s = pd . Suppose s = pd ,

then when the informed agent’s private signal is X , agent b gets ub(NC). However, she can deviate

and send everyone from her own ethnicity NLs and secure the payoff p1ub(CW )+ (1− p1)ub(CL) >

ub(NC). The deviation is also strictly profitable even when s = 0. Hence, all-fight is the unique

equilibrium.

Thus, if the informed agent finds little gain from maintaining peace, conflict may never be avoided. Else,

there are equilibria where the outcome is peace.
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