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Abstract

This paper presents a theory of mediator selection in conflicts that compares biased
mediation and unbiased mediation. We determine when and how parties in dispute ac-
cept a biased mediator, and characterize optimal mechanisms used by biased mediators
when they are selected into mediation in equilibrium. When asymmetric information
is significant, parties accept biased mediation as long as the degree of mediator bias
is not too high. Biased mediators care more about the payoffs of their favored party.
Nevertheless, we find that biased mediators can be equally effective in promoting peace
as the unbiased mediator. This implies that, once selected into mediation, the media-
tor’s effectiveness is independent of the degree of mediator bias. The key force of our
results is that a biased mediator’s optimal recommendation strategies allocate more
shares of resource to the favored party while providing a higher chance of a peaceful
settlement to the disfavored party.
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1 Introduction

Mediation is the most commonly used method of third-party intervention in conflicts, rang-
ing from labor-management disputes to legal disputes to international conflicts. A natural
question is what makes for effective mediators in reducing conflicts. In principle, impartiality
is often assumed to be one of the key attributes of mediators for effective mediation.! Yet,
mediators that arise in practice are often biased in favor of one party and still able to deliver
successful mediation outcomes.?

In this paper, we provide the theoretical underpinnings for the incidence, function, and
effectiveness of biased mediators selected by disputants into mediation. That is, we ask:
When can biased mediators be acceptable to both disputants? What kinds of recommenda-
tion strategies do biased mediators use? Are biased mediators as effective as unbiased ones
at preventing conflict? To answer those questions, we characterize optimal biased mediation
by applying mechanism design techniques, and determine when and how biased mediators
can be accepted by disputants. We then derive novel results comparing the performance of
optimal biased mediation and unbiased mediation.

Our formal analysis begins by building a model of mediator selection in a stylized con-
flict environment 4 la Horner, Morelli and Squintani (2015) (hereafter HMS). Two players
compete for a resource of fixed size, which can be divided peacefully or else a costly conflict
occurs that shrinks the resource. Each player can be either a high or a low type, which is pri-
vate information that affects how the resource is divided in the event of conflict. We consider
a two-stage process: Two players decide whether to accept or reject a mediator with a given
degree of bias towards one player. The given mediator maximizes the weighted average of

the players’ payoffs under mediation, where the weights represent her degree of bias towards

!'Mediator impartiality is identified as a key attribute of a mediation process in the United Nations Guid-
ance for Effective Mediation published in 2012, available at https://peacemaker.un.org/resources/mediation-
guidance; and in the Model Standards of Conduct for Mediators revised in 2005 by the American Arbi-
tration Association, the American Bar Association, and the Association for Conflict Resolution, available
at https://www.americanbar.org/groups/dispute_resolution/policy_standards. In many casebooks and text-
books, mediators are described to be impartial, neutral, or disinterested (Izumi, 2010).

2See Kydd (2003) for an example of successful biased mediation in an international context. There is
plentiful anecdotal and empirical evidence from a variety of contexts that mediators are biased. A brief
review of the academic literature on biased mediation is deferred to later in this introduction.



one player over the other.® If both players accept, then the mediator collects information
privately from the players and recommends a division of the resource with some probability;
otherwise conflict occurs. If either player rejects, then the players play the default game in
which they simultaneously choose whether to agree to an equal split of the resource, and
conflict occurs unless both agree.

We derive the optimal mechanisms used by biased mediators with different degrees of
bias, and show how they differ from the optimal mechanism used by the unbiased mediator.
We find that a biased mediator uses recommendation strategies that allocate more resources
to her favored party while giving the opponent more chances to enjoy a peaceful outcome.
This differential treatment arises because the biased mediator must give “information rents”
to the disfavored party to incentivize truth-telling. To do so, biased mediators may raise the
probabilities of recommending peaceful splits or increase the share allocated to the disfavored
party. While the former way benefits both players by saving the resource that might have
been wasted in conflict, the latter way only harms the favored party. Thus biased mediators
choose the cheaper way of allocating more chances of peace to the disfavored party.

In our mediator selection game, there is always an equilibrium in which the unbiased
mediator is accepted with probability one. When the chance of facing a high type is high,
unanimous acceptance of a biased mediator can be supported as an equilibrium as long as
the degree of bias is not too high. As the players’ type become more likely to be high (so that
conflict is more likely in the default game), the unanimous acceptance of a more strongly
biased mediator can be an equilibrium outcome. This result holds because while a low-type
disfavored party has a stronger incentive to pretend to be a high type, the mediator with a
higher level of bias can circumvent the incentive compatibility constraint by recommending
peaceful split more often to a low-type disfavored party. As mediation is now more attractive,
the disfavored party would be willing to accept the mediator who is more biased against him.

Importantly, we establish that biased mediators, if selected into mediation in equilibrium,
are exactly as effective in promoting peace as the unbiased mediator. This result is surprising

because biased mediators care relatively less about promoting peace than does the unbiased

3We use the female pronoun for the mediator, and the male pronoun for the players.



mediator and yet, once they are selected, the effectiveness of mediation is independent of
mediator bias. The key intuition is that, in a subset of our parameter space, a biased mediator
uses recommendation strategies that treat the low types of two parties asymmetrically in
providing information rents: a higher chance of peaceful split to the low type of disfavored
party and a higher share of resource to the low type of favored party. By doing so, biased
mediators can achieve the same ex ante chance of peace as an unbiased mediator would.

HMS, like us, apply the tools of mechanism design to the study of conflict resolution in-
stitutions in international relations.* They derive a surprising result that a mediator without
enforcement power can be equally effective in promoting peace as an arbitrator with enforce-
ment power. For their results, it is natural to assume, in line with the standard mechanism
design literature, that mediators/arbitrators are unbiased with the objective of maximizing
the ex ante probability of peace. We extend HMS by relaxing their assumption that media-
tors are unbiased. While unbiased mediators would treat two players symmetrically, biased
mediators treat them differently. This leads to technical complications in finding binding
incentive constraints at the optimum particularly for a mediator’s favored side. Our paper
deals with this complication, nicely complementing the work of HMS by further investigating
conflict resolution by biased mediators with mechanism design tools.

Our second contribution is to study the effect of mediator bias on mediation success. The
literature takes opposing views on whether and how mediator bias influences the effectiveness
of mediation. Some scholars argue that mediators are more effective at resolving disputes
if they are unbiased or impartial (Beber, 2012; Fisher, 1995; those mentioned in Kleiboer,
1996; Young, 1967). Many other scholars, however, contend that biased mediation can be and
often is effective (Kydd, 2003; Rauchhaus, 2006; Savun, 2008; Smith, 1985; Svensson, 2007,
2013).5 Our result that biased mediators are equally effective as their unbiased counterpart

supports the latter view on mediator bias.®

4A few other papers also apply mechanism design tools to international conflicts, e.g., Bester and
Warneryd (2006), Fey and Ramsay (2009, 2010).

°See also Ambrus et al. (2013) who show that as an information intermediary, a biased legislative com-
mittee can improve information transmission.

6See Salamanca (2024) who studies the effectiveness of mediation with regard to the role of mediator bias
in a game-theoretic model of cheap talk.



Our paper is not the first to explicitly include mediator bias in a theoretical model. For
example, Kydd (2003) studies a model in which a biased mediator first communicates with
one player about the other player’s resolve, after which the two players bargain with each
other; unlike us, such a mediator only has a role of an advisor who transmits information.
Importantly, Beber (2012) points out that most theoretical and empirical analyses study the
initiation of mediation separately from its effectiveness. Beber (2012) argues, unlike us, that
biased mediators are relatively ineffective; and suggests a counterintuitive selection effect
that such mediators are more likely to select themselves into mediation, focusing on the
incentives of the mediator to engage in mediation. The novelty of our paper is in linking the
effectiveness of biased mediator to the initiation of mediation focusing on the incentives of
disputants to seek the assistance of a mediator. By dealing with how the mediation process
starts, our analysis implies that only those mediators who are effective at promoting peace,
whether biased or unbiased, are more likely to be selected by disputants into mediation.

Methodologically, we apply Celik and Peters’ (2011) approach to model a mediator selec-
tion game.” In particular, we augment the baseline conflict model of HMS to include a stage
where the players choose whether to accept a biased mediator and play the mediation game,
or to resort to the default game of conflict.® By doing so, our analysis accounts for the strate-
gic considerations of disputants during both the selection and the implementation stages of
mediation. Celik and Peters (2011) study rejection on the equilibrium path and establish
a condition under which all the implementable outcomes are truthfully implementable. In
the context of mediation, both disputants must consent to the involvement of a mediator
as a third party; so our interest is in identifying biased mediators that both disputants ac-
cept. Hence, we are only concerned about unanimous acceptance of a biased mediator in
equilibrium.

As in HMS, we use the international conflict context to describe the model and results. In

international conflicts, adversaries have repeatedly turned to the aid of mediation by a third

"See also Cramton and Palfrey (1995) and Tan and Yilankaya (2007) for the general mechanism design
problems that involve agreements about how to play the default game.

8This extension was mentioned in the 2010 working paper version of HMS; which is relevant to our
framework because we consider the question of when biased mediators are accepted.



party to help them reduce the risk of costly conflicts or reach a negotiated settlement.® Our
model can be applied to other kinds of conflict situations that involve mediation. For exam-
ple, in labor-management disputes, a union and an employer utilize the services of mediators
to settle on terms of a collective bargaining agreement.! In litigation and legal disputes in-
cluding partnership dissolution, some jurisdictions require court-annexed alternative dispute
resolution such as arbitration or mediation for parties to reach pretrial settlements.!!

This paper is organized as follows. Section 2 introduces our model of mediator selection.
Section 3 characterizes optimal mediation. Section 4 characterizes equilibria of mediator se-
lection and compare the effectiveness of biased and unbiased mediation. Section 5 concludes.

All the proofs and supplementary materials are in the Appendices.

2 The Model

We present a model of mediator selection in a conflict environment as a two-stage game. In
the first stage, two players with private information simultaneously choose whether to accept
a mediator. In the second stage, if the mediator is unanimously accepted, then its optimal

mechanism is implemented; otherwise the default game as an outside option is played.

2.1 The Baseline Environment

We begin by describing a stylised bilateral conflict environment with asymmetric information
4 la HMS. Two players (1 and 2) compete for a given resource of size normalized to one. If
two players agree to a peaceful sharing of the resource, then each receives the agreed share.
If not, an outright conflict (say, war) occurs and shrinks the value of the resource to § < 1.
Each player can be of high (H) or low (L) type, privately and independently drawn from
the same distribution with probability ¢ € (0,1) and (1 — q) respectively. The player’s type

9See Bercovitch and Gartner (2008, 5) and Frazier and Dixon (2006, 395). Although the number varies
across the databases, the incidence of the third-party mediation accounts for about a 30 to 40 percent rate.

10See https://www.fmes.gov/services/resolving-labor-management-disputes.

HFor different legal cases in which mediation can be used, see the Mediation section of the on-
line resources provided by the American Bar Association, available at https://www.americanbar.org/
groups/public_education/resources/law_related _education_network /how_courts_work.



can be thought of as his resolve, potential, or strength in conflict, determining the expected
war payoffs. When the two players’ types are equal, each receives #/2. When one player is
H and the other is L, the H-type player’s expected share in war is p > 1/2 so his expected
war payoff is pf# > 1/2 while the L-type player receives (1 — p)f < 1/2.

In describing our results, we often use the following two parameters, as used in HMS:

A=

q d pd —1/2
an = —
1—¢ T=12-0)2
The parameter A > 0 is the H /L type odds ratio; and v > 0 measures the H-type’s gain from
war against an L-type instead of accepting the equal split relative to its loss from war against
an H-type instead of accepting the equal split. If A >~ (i.e., ¢8/2 4 (1 — q)pf < 1/2), then

war can always be averted by the equal split. So, as in HMS, we assume A < 7 throughout.

2.2 The Default Game

We consider a simple default game where the two players simultaneously announce “peace”
or “war.” If they both announce peace, they equally share the resource (i.e., each player
receives 1/2), otherwise war takes place.'? Let a; € {P,W} denote an announcement by
player i, where P denotes peace and W denotes war.

In equilibrium, each type of each player chooses peace or war to maximize its expected
payoff given the beliefs in the default game. We restrict attention to the equilibrium that
maximizes the ex ante probability of peace, referred to as the peace-maximizing equilibrium.
We will allow for the default game to be played under updated beliefs. Let {q1, ¢2} represent
an arbitrary belief system, where each ¢; gives the probability that player —i is attributing
to the event that player i is type H when the players are playing the default game. Under
the arbitrary belief system {qi, ¢}, the peace-maximizing equilibrium of the default game

is characterized as follows: When ¢; < (1 — ¢1)v or g2 < (1 — ¢2)7, H-types announce war

120ur default game is a simplification of the “war declaration game” described in the 2010 working paper
version of HMS. More generally, we can think of there being a default game for any proposed split (x,1 — ),
where z € [0,1]. If both players announce peace, then the proposed split is accepted and implemented.



and L-types announce peace; when ¢; > (1 — ¢1)vy and g2 > (1 — g2)7y, both types announce

peace. The detailed derivation is presented in Appendix A.

2.3 The Mediation Game

The two players can use mediation. By invoking the revelation principle, we can set up the
mediation game as a direct-revelation mechanism, without loss of generality. We assume
that such a mechanism is offered by a third party, which we will call the mediator. In
the mediation game, each player i privately sends a report m; to the mediator, if selected
into mediation. Given reports m = (mj, ms), the mediator publicly recommends a peaceful
split of the resource (b,,,1 — b,,) with probability p,,. We assume that the mediator’s
recommendations are implemented.!®> With probability 1 — p,,, the mediation fails and the
players go to war. We refer to b, as the share of the resource allocated to player 1 and p,,
as the probability of recommending peaceful split, given the reported type profile m.

In equilibrium, each type of each player decides whether to participate or not and chooses
a report to maximize its expected payoff, given the beliefs and the mechanism offered by
the mediator in the mediation game. Again by the revelation principle, without loss of
generality, we will focus on equilibria in which the players agree to participate in mediation
and truthfully report their types. Our aim in this paper is to study whether a biased mediator
can be accepted by the players, rather than whether the given mediator’s mechanism can
be truthfully implemented. So unlike Celik and Peters (2011), we delineate the mediator’s
preferences and its specific objective.

We assume that any given mediator has no private information and does not know the
players’ types but holds some beliefs about the players’ types. What is important in our
framework is that the mediator may be biased, represented by her objective. We specify the

mediator’s objective to be the maximization of the weighted average of the players’ payoffs

13To be precise, a mediator in our setting is assumed to have enforcement power. While enforcement
may not be feasible in some situations, HMS show that a mediator without enforcement power is exactly
as effective as a mediator with enforcement power. Our modeling approach is a shortcut to describe me-
diation, abstracting away from the discussion about enforcement, which allows us to greatly simplify the
dimensionality of our analysis.



under mediation, where the weights are defined by her bias towards one player over the

other. That is, the mediator’s objective function is defined as

wg = ﬁUl + (1 — ,B)UQ,

where U; and U, are payoffs for players 1 and 2 respectively under mediation, and 5 € [0, 1]
measures the degree by which the mediator is biased towards player 1. If g > 1/2 (resp.
B < 1/2), the mediator is said to be biased in favor of player 1 (resp. player 2); and if
f = 1/2, the mediator is unbiased. Any mediator given to the players can be identified by
its degree of bias 5. We use S-mediator to refer to the mediator with bias 5.

Under the arbitrary belief system {qi, ¢2}, the S-mediator mediates according to a speci-
fied mediation plan (or mechanism) that maximizes her expected payoff given beliefs {q¢1, ¢2}
subject to incentive compatibility and participation constraints. We assume that the medi-
ator commits to her mechanism, denoted by M(f,q1,q2). With a slight abuse of notation,
we write m = mymg instead of (my,ms), and let M = {HH, HL, LH, LL} denote the set of
all possible message-pairs m.!* Thus S-mediator with posteriors {q, g2} can be represented

by her mechanism M (B, ¢1, q2) = (Pm, b )men-

2.4 Mediator Selection Stage

Nature randomly chooses a mediator bias § from [0,1]. The [-mediator offers to medi-
ate the dispute. Each player (already knowing his own private type) simultaneously and
independently chooses whether to accept or reject the S-mediator. Because we are primar-
ily interested in cases where biased mediators are accepted with probability one, we focus
on pure strategies. Formally, a selection strategy of player i of type t; € T; = {H, L} is

4

v; : T; — {1,0}, where 1 denotes “accept” and 0 denotes “reject.”
We can represent player i’s selection decision with the binary variable s; (equals to y
if player i accepts, to n otherwise). We refer to s = (s1,$2) as a selection profile. After

the selection stage, both players and the mediator observe the selection decisions made by

14Because we focus on direct mechanisms, we write the message space as same as the type space.



each player. This observation allows the players and the mediator to update beliefs on the
players’ types. Let ¢/ denote the posterior belief probability on player i being H-type if
player i accepts; and ¢ denote the posterior belief probability on player ¢ being H-type if
player ¢ rejects. The beliefs are common knowledge among the players and the mediator.

If both players accept unanimously (i.e., s = (y,y)), then the game moves to the media-
tion game. Otherwise, the players play the default game. There are three different selection
profiles under which the mediator will be rejected by at least one of the players. We let
R ={(y,n), (n,y),(n,n)} denote the set of these selection profiles.

2.5 The Equilibrium

Our solution concept is Perfect Bayesian equilibrium. An equilibrium consists of a selection

strategy profile {v}, v}, a mediation game mechanism M(f,-, ) offered by the given (-

mediator, default game strategies {a$*, a5*}scr, and beliefs {¢/", ¢"*}i=12, which together

satisfy the following conditions:

(i) M(B,¢Y", ¢¥") maximizes the S-mediator’s expected payoff given her bias  subject to
incentive compatibility and participation constraints under the belief system {¢}", ¢5*}.

(ii) For each selection profile s € R leading to the default game, {a*, a3*} constitutes the

S1%

peace-maximizing equilibrium of the default game under the belief system {q;'*, ¢5*"}.

(iii) For each player ¢ and each type t;, v/ (t;) maximizes the expected continuation payoff,

given player —i’s selection strategy v*,, M(8,¢!",¢5"), and {a},a}}.

(iv) {q”" }i=12 and {¢™* },=12 are updated by the Bayes rule on the equilibrium path. That
qu; (H) . % - nx q[1—v} (H)] .
I+ (=g (D) if vf is not constant at 0 and ¢"* = T (=g [1=oF(D)] if

v; 1s not constant at 1.

g y* _
1S, q; =

Condition (i) restricts a Bayesian Nash equilibrium of the mediation game to the one
induced by a truthfully implementable mechanism. So when both players accept the (-
mediator, then their equilibrium mediation payoffs are determined by the optimal mecha-

nism M (5, ¢Y", ¢5°) that is incentive compatible and individually rational. In Section 3, we

10



formulate the optimal mechanism M (3, ¢¥",¢y") in the mediation game.

Condition (ii) dictates that when either player rejects mediation, after learning the real-
ized selection profile s € R, each player chooses to announce peace or war according to the
peace-maximizing equilibrium of the default game under the belief system {q;'*, ¢5**}. Note
that there is no consistency requirement for the off the equilibrium path rejection beliefs.
It is not a concern, as our interest is to discuss whether a biased mediator can be accepted
unanimously. Also, we are not concerned with characterizing all the implementable mech-

anisms by the mediator (including the ones feasible only through equilibrium rejection); so

we do not consider rejections on the equilibrium path.!?

3 Biased Mediator’s Optimal Mechanism

In this section, we characterize the S-mediator’s optimal mechanism used in the mediation

game, after it has been unanimously accepted by both types of both players.

3.1 Preliminaries

For any given mechanism M(f, ¢1, ¢2) under arbitrary beliefs {¢, ¢2}, the incentive compat-

ibility constraints for player 1 of each type are characterized as:

(ICu) @ prabon + (1 —pum)0/2)] + (1 — q2) [purbur + (1 — pur)pb)
> @ [prubrg + (1 —pru)(0/2)] + (1 — ¢2) [preber + (1 — pre)pf) ;
(ICiL) @ prabra + (1 —pra)(1 —p)0] + (1 — q2) [probor + (1 — pre)(0/2)]
> g2 paaban + (1 —pua)(1 —p)0] + (1 — @2) [purbur + (1 — pur)(8/2)].
The left-hand-sides are the expected payoffs for player 1 of H-type and L-type, respectively,

under beliefs {1, g2} given that both players report their types honestly in M (5, ¢1,¢2). The
right-hand-sides are the expected payoffs for player 1 of each of the two types, if he lies about

15Tn fact, in our setting considering rejections on the equilibrium path does not extend the set of feasible
outcomes. We briefly discuss the relevant analysis in Remark 2.

11



his type in M([3, q1, ¢2) while player 2 remains honest. Similarly, the incentive compatibility

constraints for player 2 of each type are characterized as:

(UCon) @i lpau(L = bag) + (1 —pur)(0/2)] + (1 — q1) [pra(1 = bru) + (1 — prm)pd]
>qi par(l —byr) + (1 —pur)(0/2)] + (1 —q1) pre(l —brr) + (1 — prr)pb) ;
(ICon) qi[par(l =bur) + (1 —pur)(L —p)0) + (1 — q1) pro(l —brr) + (1 —prr)(0/2)]

> q paa(1 = bgu) + (1 —puu)(1 —p)0l + (1 —q1) [pea(1 — brm) + (1 — pru)(0/2)].

Because war can be initiated unilaterally, the players should be willing to participate in
the mediation process after they have accepted the mediator. The participation constraints

for players 1 and 2 of each type, given mechanism M(f3, g1, q2), are characterized as:

(PCi) @ [prubmm + (1 —pum)(0/2)] + (1 = ¢2) [prrbur + (1 — par)pd]
> q2(0/2) + (1 — q2)p0,
(PCir) @2 [prubon + (1 = pru)(1 = p)0] + (1 — ¢2) [probre + (1 — pre)(0/2)]
= q2(1 = p)0 + (1 — 2)(0/2);
(PCorr) @1 [pru(1 = bmw) + (1 = pam)(0/2)] + (1 — q1) [pra(1 = bem) + (1 — prm)pb)]
> q1(0/2) + (1 — q1)pb,
(PCs1)  qi [pan(l —byr) + (1= pu)(1 = p)0l + (1 — q1) [pro(1 = brr) + (1 — prr)(6/2)]

>q(l—p)f+(1—q)0/2),

where the right-hand-sides are the expected payoffs in war.
The [-mediator’s expected payoff is the (ex ante) expected value of the S-weighted av-
erage of the two players’ payoffs in M(f, q1,¢2) given the beliefs about the players’ types

q = (¢1, ¢2), which is formulated as follows:

Ws (M(B,q1,q2)) = Eq |:5(ptbt +(1 - pt)dt) +(1—5) (pt(l =)+ (1 —pe)(0 — dt))]>

where b, is the share of the resource allocated to player 1 under the peaceful split (b, 1 — b;)

12



recommended with probability p;, and d; is the share of the remaining resource allocated to
player 1 under war, given the reported type profile t € T = M .'6
We find it useful to decompose W3 (M(3, ¢1,¢2)) into three components, as follows:

WB (M(ﬁ, q1, Q2>> :(2ﬁ - 1)Eq [Pt<bt - dt)] + (1 - 5)(1 - H)Eq [pt} + Eq [Dt]
or, equivalently, =(1 —25)E, [pt((l — b)) — (0 — dt))] + 5(1 —0)E, [pt] + Eq [Dt},

where Dy = Bdy+(1—8)(6—d,) for each t € T. The Eq [p,(by—d;)] or Eq[p((1—b;)—(0—d;))]
in the first term is the ex-ante expected gain of player 1 or 2 from the recommended split
relative to his war payoff, and Eq [pt} in the second term is the ex ante expected probability
of peace. The last term, Eg [Dt], is a constant given 5. We can easily see that if § = 1, then
the mediator’s preference is fully aligned with player 1’s ex ante gain; and if 5 = 0, then it
is fully aligned with player 2’s. If a mediator is unbiased, i.e., 5 = 1/2, then she cares only

about maximizing the ex ante probability of peace.

Mediator’s Optimal Mediation Programme The optimal mediation programme (P)

determines (py, b;) for each ¢ € T to maximize the expected payoff of f-mediator under the

beliefs {q17 QQ}217

(P) max W ((ps, bt )eer)

(pt,bt)teT

subject to (ICy,) and (PCy,),Vi,Vt;; 0 <p, <land 0<b <1,Vt€T.

3.2 Optimal Mechanism

We focus on unanimous acceptance by all types of all players, i.e., v;(¢;) = 1 for all ¢; and
all 7. Given any [-mediator, if the players follow such a strategy, then no learning occurs.
Because nothing is revealed after the selection stage, the posterior beliefs about the players’

types are identical to the prior beliefs: ¢/* = ¢ for all i. Given the beliefs q* = (g, ¢), the

6Because M(f3,q1,q2) is a direct revelation mechanism, we will henceforth use the notation (ps, b;)ser
instead of (P, b )menr where T'= M.

"In Appendix B, we provide an explicit expression of the mediator’s expected payoff in terms of a player’s
payoff as well as a reduced form of the mediator’s optimization problem (P).

13



S-mediator would mediate according to her optimal mechanism M3, q*) that solves (P).
In characterizing optimal mechanisms, we introduce the following parameter. Let du;,
denote the information rent that player i of type t; receives in mediation if all players

participate truthfully given the belief A = ﬁ, which is defined as:

duig = \pguBun + purBur, dusy = A\pup(1 — Bug) + pru(l — Bru),

duir, = \pruBrw + priBrr, dusy, = A\pur(1 — Bur) + prr(l — Brr),

where B, = % for t € T. The B; is the ratio of player 1’s net gain or loss from the
mediator’s recommended split (relative to war) over the lost resource from war, conditional on
participation and truthful type revelation of both players in mediation given a type profile ¢t €
T. Hence, du;, represents the expected net gain (or loss) from mediation instead of waging
war. Then the interim expected payoff for player i of type t; in the mechanism M(S, q*)
can be written as U;(M|t;) = duy, (1 — 6)(1 — q) + (“i of type t;’s expected war payoff”).
We now describe the main features of optimal mechanisms under the beliefs q* = (g, q)
by reporting the mechanism probabilities (p;);er and the information rents (duit, )ic 1,2} 4Ty -
For the unbiased mediator’s optimal mechanism, we can use Lemma 1 of HMS, stated below

without proof but with our additional specifications of information rents.

Lemma 1 (Unbiased Mediator’s Optimal Mechanism, Lemma 1 of HMS). Suppose that the
mediator is unbiased, 5 = 1/2. Then the optimal mechanism satisfies the following:
(1) The L-type’s incentive compatibility constraint and the H-type’s participation con-
straint bind, and the other constraints do not.
(2) For A < /2, low-type dyads (L, L) do not fight (prr, = 1), asymmetric dyads (H, L)

and (L, H) are recommended a peaceful split with probability pyr = pry = €

1
14+~y—2X

(0,1), and high-type dyads (H, H) always fight (pgu = 0). The rents are du;z = 0 and
dui, = ﬁ >0 fori=1,2.

(8) For v/2 < X < 7, low-type dyads and asymmetric dyads do not fight (prr, = pur =

pru = 1) and high-type dyads fight with positive probability (pyu = 2 ¢ (0, 1)).

A(T+7—N)
The rents are du;z = 0 and du;;, = % >0 fori=1,2.

14



Unlike the unbiased mediator, a biased mediator may treat players differently depending
on her degree of bias, and so we cannot restrict attention to symmetric recommendations.
Accordingly, the derivations for the solution of biased optimal mediation programme are
complicated; we relegate the proof to Appendix C. Here we report the main features of the
optimal mechanism used by a biased mediator with 5 > 1/2. The analogous results for the

case of § < 1/2 can be stated by interchanging the roles of players 1 and 2.

Proposition 1 (Biased Mediator’s Optimal Mechanism). Suppose that the mediator is biased
in favor of player 1, B > 1/2. Let B = % Then the optimal mechanism satisfies the

following:

(1) When the mediator is strongly biased towards player 1, i.e., B > B, the L-type incentive
compatibility constraints (IC11) and (I1Csyr), and the participation constraints for player

2 (PCyy) and (PCyr) bind.

(a) For v > 1 and A\ < (v —1)/2, low-type dyads do not fight (prr = 1), (H,L)-
dyads fight with positive probability (pHL = m € (0, 1]); otherwise they
always fight (prg = pyg = 0). The H-type participation constraint for player

1 (PCyy) additionally binds. The rents are duig = dusy = dusy, = 0, and

14y
2((1+7)/2=X) "

duip, =
(b) For (y —1)/2 < XA < =, the players do not fight when player 2 is of L-type
(prr = pur = 1); otherwise they always fight (pyy = pruy = 0). The H-type
incentive compatibility constraint for player 1 (ICyg) additionally binds. The

rents are dujg = 1 — (1;:7/\ >0, dui, =1+ 8115, and dusy = dugy, = 0.

(2) When the mediator is moderately biased towards player 1, i.e., 1/2 < § < B, the L-
type incentive compatibility constraints (1C11) and (ICsp), and the H-type participation
constraints (PCyy) and (PCyp) bind.

(a) For v > 1 and A\ < (v —1)/2, low-type dyads do not fight (prr = 1), (H,L)-

dyads fight with positive probability (pHL = m € (0, 1]); otherwise they

always fight (prg = pun = 0). The L-type participation constraint for player
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2 (PCyp) additionally binds. The rents are duyy = dusy = dus, = 0, and

_ 1+
duir = 359y /3=

(b) For (v —1)/2 < A < ~/2, the players do not fight when player 2 is of L-type
(prr = pur = 1), high-type dyads always fight (pgy = 0), and (L, H)-dyad fights

with positive probability (pLH — 1 o (0, 1)) The rents are duig = dusy = 0,

Ty—2X
_ 1+ _ (4+)(A—+2))
dulL = Tfy, and dUQL = (QO‘FTQ)\) < dulL.

(c) For~y/2 < )\ <, low-type dyads and asymmetric dyads do not fight (prr = pur =
pru = 1) and high-type dyads fight with positive probability (pyny = A

A(14+v=X)
(0, 1)) The rents are du;g = 0 and = du;;, = % fori=1,2.

Direct comparison of Lemma 1 and Proposition 1 shows that the optimal mechanisms
of moderately biased mediators (1/2 < 8 < f3) and of the unbiased mediator (5 = 1/2)
coincide when the players’ type is likely high (v/2 < A < 7). But when the players’ type is
likely low (A < 7/2) or when the mediator is strongly biased (8 > B), the biased mediator’s
optimal mechanism is significantly more complex than the unbiased mediator’s counterpart
in terms of the probabilities of recommending a peaceful split to asymmetric dyads and the
rents for L-type of two players. In particular, the unbiased mediator recommends a peaceful
settlement to asymmetric dyads (L, H) and (H, L) with the same probability, essentially
treating the L-types of two players equally and allocating the same rents; however, the
biased mediator allocates more information rents to the L-type of the favored player while
allowing the L-type of the disfavored player enjoy peaceful settlement more often.

The key step in the intuition for this result is realizing that to keep in check the incentive
compatibility of L-type of a disfavored player (say, player 2), the mediator in favor of player
1 can either raise the probability of recommending peaceful split pg or increase the share
1 — by, allocated to the L-type player 2 in (H, L) dyads. The former benefits an H-type of
player 1 while the latter only harms both types of player 1. Thus the biased mediator chooses
the “cheaper” way, offering peaceful settlement more often to the L-type of disfavored player
than to that of favored player and providing more information rents to the L-type of favored

player than to that of disfavored player. When the mediator is strongly biased towards
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player 1 (8 > B), this effect is aggravated for (y — 1)/2 < A < 7: the strongly biased
mediator never triggers war when the disfavored player is of L-type while always triggering
war otherwise; further, both types of the favored player receive positive information rents,

whereas the disfavored player receives zero rent regardless of her type.

Remark 1. When a mediator is biased in favor of player 1, then her optimal recommendation
strategies exhibit two key features. (1) An L-type player 2 enjoys more chance of peaceful
settlement than an L-type player 1: pyr > pry. (Note that pr, = 1.) (2) An L-type player
1 obtains more information rents than an L-type player 2: duy; > dusy. This inequality
is strict iff the mediator is strongly biased (8 > f) or the odds ratio is small (A < ~/2).
That is, a biased mediator uses recommendation strategies that allocate more shares of the
resource to her favored player while assigning higher chances of peace to her disfavored

player, compared to the unbiased mediator’s optimal recommendation strategies.

4 Mediator Selection and Effectiveness

In this section, we show when and which biased mediators can be selected into mediation in

equilibrium, and examine the effectiveness of biased mediators. Proofs are in Appendix D.

4.1 Selection of Biased Mediators

We study equilibria of our mediator selection game where the given S-mediator is accepted
with probability one, i.e., v;(¢;) = 1 for all ¢ and ¢;. In such an equilibrium, if it exists,
a player’s acceptance conveys no information.!® It follows from the Bayes rule that beliefs
remain the same as their interim values after observing the acceptance of both players. Hence,
the S-mediator’s optimal mechanism is computed under prior beliefs, given in Lemma 1 and

Proposition 1.

18Given any B-mediator, there is always a trivial pooling equilibrium in which v;(¢;) = 0 for all i and ;.
This is an equilibrium because, as long as the other player is expected to reject, each player must expect that
his acceptance cannot make any difference, so he might as well reject too even if he really would prefer the
given mediator. Further, an equilibrium in which v;(¢;) = 1 for all ¢ and ¢,, if it exists, is the only pooling
equilibrium where acceptance of a given mediator can occur with positive probability.
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The following result shows for what range of values for [ there exists an equilibrium in

which all types of all players accept the S-mediator (i.e., unanimous acceptance).

14y

Proposition 2. Let = FIEEEyE

~

(1) If y > X\ > 7(;3, then unanimous acceptance of -mediator for any given B € [1—p3, B]

constitutes an equilibrium.

(2) If A < 2 ;iz), then unanimous acceptance of the unbiased mediator (8 = 1/2) is an

equilibrium; whereas any given biased mediator (S # 1/2) is not selected into mediation

m equilibrium.

Figure 1 illustrates Proposition 2. There is always an equilibrium in which the players
would agree to accept unanimously the unbiased mediator, if offering to mediate the dispute,
regardless of the H/L odds ratio A\. We are interested in whether unanimous acceptance of
a biased mediator can also be an equilibrium. When the chance of facing a high-type is low
such that A < ;(;W)) , unanimous acceptance of a biased mediator is never an equilibrium
outcome. However, when the chance of facing a high-type is high such that \ >

y(1+y)
2(2+7)°

unanimous acceptance of a biased mediator can be supported as an equilibrium as long as
the degree of bias is not too high (5 < B) The more likely the H-type, the more strongly

biased mediator can be unanimously accepted in equilibrium; that is, 8 increases in .

Bias toward

player 1 (5)4
lF--- e :
5 1+
ﬂ - 2(1+’yw—>\)
biased mediators
7 acceptable to player 2
1 .
2 1 (117 ol 1+ i
0 2 (L4 2 1y A

2 2(2+)

Figure 1: Region where unanimous acceptance of S-mediators with § > 1/2 is an equilibrium.
Note: In the figure, v > 1 is assumed so that 1 < (1+7v)/2 < 7.
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Proposition 2 implies that a disfavored player is willing to engage in the mediation process
even when the mediator is biased against him. In fact, the optimal mechanisms of moderately
biased mediators and of the unbiased mediator coincide when 7/2 < A < 7. So the result that

all those mediators are equilibrium outcomes is obvious. However, when ggg’; < A<79/2; 50

that high types are neither too likely nor too unlikely, the optimal mechanisms of moderately
biased mediators are more complex than the optimal unbiased mechanism. Yet, those biased
mediators are accepted in equilibrium; in particular, they are acceptable to the disfavored
player despite the fact that such mediators may mediate against his interests.

The information rent is again the key to understanding the intuition for this unexpected
result. Suppose that the given S-mediator is biased in favor of player 1 with a degree 5 < B.
Recall that in the optimal mechanism, the participation constraint for player 2 of type H
binds; that is, he is indifferent between participating in biased mediation and engaging in
war. Player 2 of type L may have an incentive to pretend to be an H-type; to prevent this,
the biased mediator must provide some information rents to the L-type of disfavored player

even though the mediator may wish to allocate all rents to her favored player. In particular,

when \ > ;(%IZ;, player 2 of type L receives the information rent that makes him gain under
mediation than in conflict. Thus the disfavored player would agree to accept such a mediator
who is biased against him.

Celik and Peters (2011) examine a larger class of equilibria where rejection of a mechanism
may be on the equilibrium path (i.e., type dependence of selection decisions). They establish
the existence of mechanisms which are implementable only if the mechanisms will be rejected
by some types of some players. However, in our setting, there do not exist equilibria where
both selection decisions (accepting and rejecting) are on the equilibrium path. We can

directly apply Proposition 2 of Celik and Peters (2011) to show that considering rejections

on the equilibrium path does not extend the set of implementable outcomes in our setting.®

Remark 2. Using the notations of Celik and Peters (2011), we define m; as the function

that maps the type of player i and the belief system to the expected payoff in the peace-

19Tn the online appendix, we take an alternative route to show that there exists no separating equilibrium
in which players use separating (type-dependent) selection strategies.
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maximizing equilibrium of the default game. That is, m;(¢;, ¢, ¢—;) is the expected payoff
for type t; when the default game is played under belief system (g;,q—;). Let 7;(t:, ¢, q—i)
denote the biconjugate function for m;(t;, ¢;, ¢_;), defined as 7;(t;, ¢;, ¢—;) = inf{x : (¢_;, x) €
co (m;(t;,qi,+))}, where co (m;(t;, q;,-)) refers to the convex hull of the graph of the function
mi(ti, qi, -) for fixed values of ¢; and ¢;. Following from Corollary 2, under the interim belief
on the type of player —i, ¢, = ¢, which satisfies ¢ < (1 — ¢)7v, we have m;(L,q,q) =
q(1—p)0+(1—¢q)(1/2) and 7;(H, ¢, q) = ¢0/24(1—q)pf in the peace-maximizing equilibrium
of the default game. These functions are linear in ¢, thus the values of functions 7; and m;
coincide for the interim belief q_; = ¢ for all types of all players regardless of the belief
¢;- Then Proposition 2 of Celik and Peters (2011) applies: any implementable allocation
rule is also truthfully implementable. Truthful implementation demands for a unanimous
acceptance of our mediator’s optimal direct-revelation mechanism by all types of all players.
Thus we only need to consider equilibria in which the given [-mediator is unanimously

accepted by all types of all players.

4.2 Effectiveness of Biased Mediators

Despite the differences in the optimal mechanisms between unbiased and biased mediators,
a biased mediator does not necessarily perform worse than the unbiased mediator in terms

of peace probabilities.
Proposition 3. Given the prior beliefs about the players’ types,
(1) For~y >1 and A < (y—1)/2, the optimal mechanisms of B-mediators for all 5 € [0, 1]
achieve the same ex ante chance of peace.

(2) For (v —1)/2 < X < 7, the optimal mechanisms of f-mediators for all § € [1 — B,B]
achieve the same ex ante chance of peace, whereas the ex ante chance of peace is strictly
lower under the optimal mechanisms of B-mediators with § < 1 —B or f > B than

under the optimal mechanisms of B-mediators with B € [1 — B, B]

When the intensity or cost of war is low (v > 1) and high types are very unlikely

(A < (y—1)/2), any biased mediator, were it unanimously selected into mediation, is exactly
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as effective in promoting peace as the unbiased counterpart. When war is expected to be
very costly or intense (7 < 1) or when the players’ type is likely high (A > (y — 1)/2), any
moderately biased mediator is exactly as effective as the unbiased counterpart. This result
is particularly surprising because the unbiased mediator cares only about maximizing the
ex ante peace chance, whereas a biased mediator cares relatively less about it. The crucial
factor in understanding the intuition behind this result is that war is costly: war shrinks the
value of the resource to # < 1 and the value of (1 — #) is lost in the event of war. By using
some portion of the resource that would have been lost, a biased mediator may offer more
shares to her favored player. But the mediator’s incentive to do so is limited by the need
to give the information rent to an L-type of disfavored player in order to keep in check the
temptation of mis-reporting by such a player. A moderately biased mediator does not find
this information rent costly, thus ends up effectively achieving the same peace chance as the
unbiased mediator does. However, a strongly biased mediator would find the information
rent too costly, thus allocating information rents only to the favored player and yielding a
lower chance of peace, unless war is not too costly (7 > 1) and high types are very unlikely.

As is demonstrated in Proposition 3, a strongly biased mediator performs (weakly) worse
than any other S-mediator with 5 € (1— B , ﬁ ) in achieving peace. Mediation by such strongly
biased mediators may be a concern if the goal in the dispute is to minimize the chance of war.
This result seems to be in line with some academic works, both theoretical and empirical,
arguing that mediator bias undercuts mediation. However, Proposition 2 has shown that
acceptance of any strongly biased mediator is never an equilibrium. Thus Propositions 2

and 3 together imply the following.

Corollary 1. In any equilibrium where a biased mediator is accepted unanimously, such a
biased mediator is equally effective in minimizing the ex ante chance of war as the unbiased

mediator were it given instead and accepted in equilibrium.

We end this section with the discussion of the link between the initiation of mediation
and its effectiveness. Mediator bias is related to mediator effectiveness, which in turn may

affect the decision of disputants to initiate mediation in the first place. Mediators that are
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strongly biased towards one player are relatively less effective at resolving disputes than
unbiased or moderately biased mediators, if they were unanimously selected into mediation;
but mediation by strongly biased mediators is never an equilibrium outcome. One can
identify an equilibrium where mediation always takes place given an unbiased mediator; and
when high types are likely, mediation by moderately biased mediators can be an equilibrium
outcome. Our results imply a selection effect: unbiased and moderately biased mediators
that are relatively more effective at bringing about peaceful settlements are more likely to be
selected into mediation, whereas strongly biased mediators that are less effective are forgone.
The intuition lies in how mediator bias affects the optimal recommendation strategies.
An unbiased mediator uses the same probability of recommending peaceful settlements to
asymmetric type profiles and allocates the information rents equally across the two players.
Biased mediators, on the other hand, allocate more information rents to the favored player
while providing a higher chance of peaceful settlements to the disfavored player; and strongly
biased mediators allocate no information rent to the disfavored player. When making a
decision at the selection stage, a player would expect such mediation outcomes if given a
strongly biased mediator who is biased against him. In particular, when he is of L-type, he
would anticipate that the equilibrium outcome under mediation will be no different than the
outcome without mediation. Because he might enjoy peace with some positive probability
in the default game, he would rather refuse mediation by any strongly biased mediator.
Our discussion here, however, is not to say that there is a causal effect of mediator bias
(thus its effectiveness) on mediator selection. In fact, any (biased or unbiased) mediator’s
optimal mechanism cannot be worse than any equilibrium without the mediator.?’ Even the
strongly biased mediators, although they fail to be selected in equilibrium due to rejection
by one party, achieve a higher ex ante chance of peace than what the players would achieve

in the default game. Further, a unanimous acceptance of any moderately biased mediator

y(1+7)
2(2+7)

is not an equilibrium when the H/L odds ratio is relatively low (A < ), even though

such a mediator, were it selected, would be equally effective as the unbiased counterpart.

20 A mediator could always, trivially, make the messages she receives public, thereby mimicking the optimal
unmediated- or no-communication equilibrium.
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5 Concluding Remarks

In this paper, we provide novel results that link mediator bias to both the selection and
the effectiveness of mediation. We show that, compared to the unbiased mediator, biased
mediators use recommendation strategies that induce more interim payoffs to the favored
player while guaranteeing more chances of peace to the disfavored player. When the chance
of facing a high-type player is relatively high, the players accepting biased mediation with
probability one can be an equilibrium. When the players’ type is more likely high, a player
would be willing to accept mediation by a more strongly biased mediator. Further, we
surprisingly find that the biased mediator, if unanimously accepted, achieves the same ex ante
probability of peace as the unbiased mediator. This implies that once a mediator is selected
into mediation, mediator bias is independent of her effectiveness in resolving conflicts. A
biased mediator cares more about the payoff of her favored player than about maximizing
the ex ante chance of peace. So the biased mediator would want to allocate more resource to
her favored player but at the same time she needs to elicit the players’ private information
truthfully during the mediation process. This increases the need to provide information
rents to the disfavored player, and the biased mediator does so by recommending peaceful
settlement to the low-type disfavored player more often than would the unbiased mediator
do. Thus the biased mediator ends up being exactly as effective in promoting peace as the

unbiased mediator.

Appendix A Default Game under Arbitrary Beliefs

In this appendix, we analyze the default game described in Section 2.2 under an arbitrary
belief system represented by {qi,¢2}. For each i = 1,2, ¢; yields the probability that player
—1 assigns to the event that player ¢ has type H when the players are playing the default
game. The choice variable for player i is its announcement of peace or war, i.e., a; € {P, W},
which can be conditioned on the realization of its type. Here we will use afi to denote the

probability that player i of type t; € {H, L} announces P.

23



The expected payoff of player ¢ of type t; under the belief ¢_; given a strategy profile

o = {(af)eT, Yieg1.2), denoted by u;(alt;), can be computed as follows:

ui(alH) =q_; (ol a(1/2) + (1 — o ™) (0/2)) + (1 — q_) (o) a™;(1/2) + (1 — o' a™;)ph) ;
uilalL) =q_; (aka(1/2) + (1 — afat)(1 - p)0)

+ (1= q-) (a7 at(1/2) + (1 — aj'ak;)(0/2)) -

To determine best responses, we compute how the payoffs change with respect to o
Oulelih) _ g (1-0)/2 — (1 —q_)oky(ph— 1/2) = [0, — (1~ g_)yak,] (1-6)/2 and
Dlelt) — sl (1/2— (1=p)0) + (1 —q_i)ak,(1-6)/2 = [q-sall(y +2) + (1 - g i)ak,] (1-

6)/2, where v = 1’72__16/ /22. Because %‘?L) > 0 regardless of o, and ot

., announcing peace

with probability one is a weakly dominant strategy for an L-type, i.e., aF =1 for i = 1,2;
and unless off, = o, = 0, announcing peace with probability one is a strictly dominant
strategy for an L-type. The following lemma describes an H-type player’s best response

given that an L-type player uses his weakly dominant strategy.

Lemma 2. Suppose that an L-type of player —i uses his weakly dominant strategy, i.e.,
=1 fori=1,2. If ¢; < (1 —q_;)7, then announcing war with probability one is a
weakly dominant strategy for player i of type H. If g_; > (1 — q_;)7, then announcing war

with probability one is the best response for player i of type H against o, < %7 < 1.

Proof. Given o, = 1, we have % = g0, — (1 — q_;)7] (1 — 0)/2, which is less than

or equal to zero iff ¢_;a®, < (1—q_;)y. If ¢_; < (1 —q_;)7, then because o, <1, af =0 is
a weakly dominant strategy for player i of type H. (Note that if o, < 1, then aff =0is a
strictly dominant strategy.) If ¢_; > (1 —¢_;)7, then the best response for player i of type H
is aff = 0 against afl, > 0 such that ¢_;aff, < (1 —q_;)v, and af =1 against off, =1. O

Note that there always exists an equilibrium of the default game where both types of both
players always announce war regardless of their beliefs. Excluding such a trivial equilibrium,
we characterize the equilibria of our default game under arbitrary beliefs. The proof follows

directly from Lemma 2.
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Proposition 4. The set of Bayesian Nash equilibria of the default game under the belief
system {q1,q2} consists of the following:

(1) For q < (1 —q1)vy or o < (1 — q2)7y, L-types choose peace and H-types choose war.
The equilibrium probability of peace is (1 — q1)(1 — go).
(2) For g1 > (1 —q1)y and g2 > (1 — q2)7,

(a) L-types choose peace and H-types choose war. The equilibrium probability of peace
is (1= q)(1—qo).

(b) Both types choose peace. The equilibrium probability of peace is one.

(c) L-types choose peace, and H-types choose peace with probability v(1—q;)/q; fori =
1,2. The equilibrium probability of peace is (1 — g1 +v(1 — q1)) (1 — g2 + v(1 — ¢2)).

We directly obtain the following corollary.

Corollary 2. In the peace-maximizing equilibrium:
(1) For ¢y < (1 —q1)y or go < (1 —q2)7, the expected payoff is q_;(1 —p)0 + (1 —q_;)(1/2)
for an L-type player i and q_;(0/2) + (1 — q_;)pd for an H-type player i.

(2) For ¢y > (1 — q1)vy and gz > (1 — q2), the expected payoff for both types of player i is
1/2.

If the default game is played under the interim beliefs ¢ = g2 = ¢, then Case (1) of
Proposition 4 and Corollary 2 applies.

Appendix B The Optimal Mediation Programme

In the mediation game, the S-mediator given beliefs {q, ¢} is represented by her direct-
revelation mechanism M(f,q1,q2) = (pt, b )ier. Recall that b is the share of the resource
allocated to player 1 when the reported type profile is t. Let d; denote the share of the
(remaining) resource allocated to player 1 under war; so 6 — d; is the share allocated to

player 2 under war. Note that dgy = dp = 0/2, dgr, = pb, and dpg = (1 — p)6.
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The S-mediator’s payoff given the (truthfully) reported types t is characterized and re-

arranged as:

wp(t) = B [pibs + (1 — pr)de] + (1 — B) [pe(1 = by) + (1 — pe)(0 — dy)]
= (28 — Vpy(by — dy) + (1 — B)(1 — O)p, + [Bdy + (1 — B)(0 — dy)].

We denote the terms in brackets, [ }, by D;. Then the S-mediator’s expected payoff given

beliefs q = (¢1, ¢2) can be written in terms of player 1’s payoffs as follows.

Ws(M(B, 41, ¢2)) = Eqlws(t)] = (26 — 1) Eq [pe(be — di)] + (1 = B)(1 — 0) Eq[pi] + Eq[D¢]
=(26-1) [QI(DPHH (b —0/2) + a1(1 — ¢2)pur(bur — pb)
+ (1= a)geprn (brn — (1 =p)8) + (1 = @1)(1 = g2)prr (brr — 0/2)
+1-p8)1-0) [QIQ2PHH + @l = g2)pu

+ (1= q1)@epre + (1 —q1)(1 — @2)prr| + Eq[Ddl,

where Eq[Di) = ¢1¢2Dpn + ¢1(1 — ¢2) D + (1 — ¢1)@2Drm + (1 — ¢1)(1 — ¢2) D, We may
also equivalently express Ws(M (5, q1,¢2)) in terms of player 2’s payoffs.

Three cases immediately follow from the observation of the -mediator’s expected payoff.
If 8 =1, then Ws—y = Eq[pibe + (1 — pi)d;], which is equal to player 1’s ex ante expected
payoff. If 8 = 0, then Ws—y = Eq[p:(1 — b)) + (1 — p)(0 — d;)], which is equal to player
2’s ex ante expected payoff. If 8 = 1/2, then Wg_i/o = (1/2)(1 — 0)Eq[p:] + Eq[D:] =
(1/2)(1—0)Eq[p:]+6/2 because D; = /2 for all t. Note that Eq4[p:] is the ex ante probability
of peace under M(1/2,q). Thus Wp_,,, is equal to the ex ante probability of peace up to a
multiplicative constant (1/2)(1 — #) and an additive constant 6/2.

The term Eq[D;] is a constant given 3, which does not affect the mediator’s optimization
programme and can be dropped. Let B; denote the ratio of player 1’s gain or loss from the
mediator’s recommended split relative to war over the lost resource from war for a given
type profile t € T: B, = %. The B; represents player 1’s net gain or loss from mediation

instead of waging war (conditional on participation and truthful revelation in mediation).
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In Section 3.2, we focus on the case of unanimous acceptance by all types of all players.
The posterior beliefs about the players’ types are identical to the interim beliefs, ¢ =

¢2 = q. Recall that A = 1%(1 is the H/L-type odds ratio and that A < . The optimal

mediation programme (P) of f-mediator given the belief A (about both players) can then

be reformulated as follows:

(P) max W,B ((pt, Bt)teT) = (25 - 1) [)\)\pHHBHH + AparBur + ApraBra + prrBrr

(pt,Bt)er
+(1-5) [/\)\pHH + Apur + ApLn + pLL]
subject to
(ICiu) ApwaBuw +purBar > A\pru (Boy — (1 +7)/2) + prr (Bor — (1+7)/2),
(IC\) AprLeBro +poBrr > \pun (Bug + (1 +7)/2) + pur (Bur + (1 4+7)/2),
(ICom) Apwwa (1 — Bpg) +pru(l — Brw)
> Apur (1= Bur — (1+7)/2) +prr (1 — Ber — (1 +7)/2),
(ICyr) Apmr(l — Bur) +prr (1 — Brr)
> Mug (1= By +(1+7)/2) + pra (1 = Brg + (14+7)/2),
(PCig) ApuuBawp + purBuar > 0,

PCi1) ApruBrw +prBrr > 0,

)
(PCL)
(PCon) Apum (1 — Bgy) +pru(l — Bry) >0,
(PCs) Apur(1 —Bpypr)+prr (1 —Bp) >0,

andto 0<p,<land —d;/(1—-0)< B, <(1—dy)/(1—0)forallteT.

Appendix C Proof of Proposition 1

If all types of all players choose to accept mediation, then the posterior beliefs on the players’
types are q; = g2 = q. Because ¢ € (0,1), we use the parameter \ = ﬁ < 7, as is assumed

in the main text. We proceed by proving two lemmas and analyzing different cases in parts.

Lemma 3. The participation constraints for L-types, (PC;r), i = 1,2, are trivially satisfied
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if the participation constraints for H-types, (PCiy), i = 1,2, are satisfied.

Proof. We write LHS(-) for the left-hand-side of a constraint and RH S(-) for the right-hand-
side of a constraint. By observing the constraints (1/C;1), (IC;x), and (PC;y), we can see that
for each player i = 1,2, LHS(PC;r) > RHS(IC;) > LHS(IC;g) = LHS(PC;g) > 0. O

We shall henceforth state the results for the case of § > 1/2; the results for the case
f < 1/2 can be analogously stated by interchanging the roles of players 1 and 2.
We first formulate the following relaxed programme without the constraint (/Cyp) and

the two non-violated constraints (PC4) and (PCap):

( r%a)x WB ((pt, Bt)teT) =(268-1) [)\)\pHHBHH + ApurBrr + ApruBra + prrBrr
bt 5t )teT

+(1-5) [/\APHH + Apur + ApLu + pLL]
subject to
(ICim) ApupBaw +purBar > A\pru (Bry — (1 +7)/2) + prr (B — (1+7)/2),
(IC\) AprLeBrg +poBrr > \pup (Bug + (1 +7)/2) + pur (Bur + (1 4+7)/2),
(ICsr) Apur(l — Bgr) +prr (1 — Brr)
> Apra (1= Bun + (147)/2) + per (1 — Bea + (1+7)/2),
(PCin)  ApunBun +purBur > 0,
(PCsy) Apun (1 — Buw) +pru(l — Bry) >0,

and to the relaxed constraints p; > 0 and B, > —d,;/(1 —0) for all t € T

Lemma 4. The participation constraint for an H-type of player 2, (PCyy), and the incentive
compatibility constraints for L-types of both players, (I1C;), i = 1,2, bind in the solution of

the above relaxed programme.

Proof. First, suppose that (PCsy) does not bind. Then it is possible to increase both By
and Bppy thus increasing the value of the objective function WB in a way that does not
violate (PCyp) and keeps in check the other constraints; in particular, increasing By g and

Bry by the amount that leaves the constraints (I/C}y) and (IC4) intact makes (/Csy) and
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(PChg) slack. Second, (/C5r) must bind in the solution, or else one could increase both
By and Byp, thus increasing the objective function, in a way that does not violate (ICsp),
increases each side of the constraints (/Cyy) and (ICyr) by the same amount, and makes
(PChp) slack. Finally, (ICi1) must bind as well. Suppose it does not. Note that (PCipy)
implies that at least one of By or By, is non-negative. There are three cases to consider.
Case 1 (B < 0): One could increase both py; and By without violating (/Ciz) in a
way that leaves the left hand side of (/Cy) unchanged, makes (ICiy) and (PCiy) slack,
and increases the objective function. Case 2 (Bgy € [0,1]): Then it is possible to increase
prL, thus increasing the objective function without violating (/C}r), which makes (ICp),
(ICsp), and (PCyp) slack. Case 3 (Byy > 1): It must be that By, < 1 because Lemma 3
implies for the non-binding (PCsy) that at least one of (1 — Byy) or (1 — Byy) is strictly
positive. If By, < 0, then one could increase pr; without violating (IC1y), thus increasing
the objective function and making (/Ciy) and (1Csp) slack. If By € (0, 1), then one could

increase both pyy and pr; without violating the other constraints. O

Taking into account the binding constraints and after rearranging, we can rewrite the

relaxed programme as follows, which we will refer to as (RP):

(RP)  max Ws((pt)eer) = B (Mo +pre) + [BA— (28 = 1)(1 +7)/2] (A\pun + pru)

(ptht teT

subject to the relaxed constraints p; > 0 and B; > —d;/(1 — 0) for all t € T}
(ICig) Aprm +prL > A\pum + paL,
(PCir) pre— (1 +7)/2 =N prg 2 M1 +v = Npar + (1 +7)/2 = N par;
and to the binding constraints determining B; for t € T':
(ICi1) ApruBruw +priBrr = A\pun (Bun + (1 +7)/2) + pur (Bur + (1+7)/2),
(ICs) Apur(l = Brr) +prr (1 — Brr) = (Apuw + pru)(1+7)/2,

(PCon) Apuw (1 — Bpy) +pra(l — Bry) = 0.

Taking into account the binding constraints (/Cyr) and (PCyy), the missing constraint

29



(IC5p) in the relaxed programme can be rewritten as

(ICsy)  Apur +prr > A\puu + pru.

We note that p;;, = 1 in the solution because setting p;;, = 1 maximizes the left-hand-
sides of (IC1g) and (PCyg), and does not affect their right-hand-sides.

We proceed in two steps: In Step 1, we take pyy and pp g as fixed and solve for the max-
imal value of pyy, € [0,1] that satisfies the two constraints (/C1y) and (PCy), formulated
as (RP1) below. In Step 2, for each possible maximal ppy, we characterize the feasible
values of pyg € [0,1] and pry € [0,1] that satisfy the relevant constraints, and choose the
optimal values of pyy and pr gy conditional on the given pg; we then determine the optimal
solution of the relaxed programme (RP). Finally, we check that such a solution satisfies all
the constraints of the unrelaxed optimal mediation programme (P).

Step 1. For fixed values of pyy € [0,1] and pry € [0, 1], consider the following problem:

(RP1) max  [B(Apur+1)
pHLE[O,l]

st. (ICiw) puar <1—XNpuu — pru),

(PCia) ((1+7)/2=Npar <1=AX1+v—=Npur — (14+7)/2—=N)pLa.

If A\ < (14 +)/2, then the feasible set for pgy, is characterized by

1—A(1+7—A)pHH—((HV)/z_A)pLH}-

OSPHLSmin{lal_AQ?HH_pLH)? (1+7)/2 A

If A= (1++)/2, then the feasible set for pgy, is characterized by
0 < pyr < min {1, 1 — XNpun —PLH)}-

If (1+7)/2 <\ <7, then the feasible set for pgy, is characterized by

L= A1+~ —=Npar — (1 +7)/2 = Npru
(1+7v)/2—=X

maX{O, } < pgr < min {1, 1 — Mpuu _pLH>}-
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Because the objective function increases in pgy,, the optimal solution for pg;, in the relaxed

problem (RP1), if it exists, occurs at the supremum of the feasible set:

Py = min {1, 1— )\(pHH — PLH), L= )\(1 - pri);;(_l;— 7)/2 — )\)pLH }7 (C.l)

where the last component is present only if A < (1 +7v)/2.

Remark 3. For each possible maximal value of pyy, given prp = 1, the objective function

Ws((pt)er) in (RP) can be rewritten as follow. Recall that we are focusing on 5 > 1/2.

(1) PHL = 12
Wﬁ(l) =BA+1)+ [(147)/2= 81+~ —=N](M\pau + )

If g < B = ﬁ, then the coefficients on pyy and pry are strictly positive.

(2) pur =1~ Npun — prr):
WP = BN+ 1) — (28 — D)((1+9)/2)Apmm + [(1+7)/2 = B(L+7 = A= X)]prar.

The coefficient on pypy is strictly negative. If 5 < B, then the coefficient on ppp is

strictly positive.

(3) pur = 1_A(lﬂ_A)gii)_/g(iwﬂ_’\)pw (which can be possible only if A < (1 +7)/2):

B
(T+7)/2=A

B(1+v—A)

Wﬁ(?)) = ((1+7)/2) T2 x

+ )\<1 - )pHH + (1 —28)pLu |-

The coefficients on pyy and pry are both strictly negative, because (1 +7)/2 — X —
Bl+y—-A)=1-28)1+7v)/2-A1-p)<0and1-28<0.

Step 2. We consider two cases: (A) A< (1+7v)/2and (B) (1+7)/2 <X <7.
Case (A) A < (1 +~)/2: For each possible pgy, characterized in (C.1), the feasible set

for (puu,pra) is illustrated in Figure 2.
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Figure 2: Feasible set for (pgy, prr) when A < (1++)/2. Note: In the figure, (1—vy+2X) >0

and v > 1 (so that 1)\_&:72)’\ < 1) are assumed.

(1) If pyr = 1, then the feasible set for (pyy,pry) is defined by the following inequalities
from (ICyg) and (PChp):

PLH 2 DHH;
prH < —%mﬂf + m—t;; if A< (147)/2,
IMHSXHIVTE if A= (147)/2.

(i) For 8 < B = %, both pry and ppy increase the objective function Wﬁ(l), but

they cannot both be one due to the constraint (PCy). Because the marginal rate of

substitution (MRS) of ppy for pyy, represented by A, is less than the absolute value

20(1+y—A)

T+y—2) (given A < (1 +v)/2), increasing pry

of the coefficient on pyy in (PCiy),
always contributes more to the objective function than increasing pygy does. Thus the
optimum occurs at the point that maximizes pyy. When A = (147)/2, setting prg = 1
and pyg = min{1, m} (from the binding (PCiy) and pyy < 1) maximizes the
objective function. When /2 < A < (1 + 7v)/2, setting prg = 1 in (PCiy) implies

prH < ﬁ; hence, prg = 1 and pgg = % € (0,1) from the binding (PCip)
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constraint. When A\ < v/2; setting pry = 1 makes pyy negative. Hence, we set

prr = 0 and obtain pry = L‘szgj\\ < 1 from the binding (PC4y) constraint. We can

verify that the quantity ppg is strictly positive conditional on the optimal value of pgyy,
being one (which essentially can occur only when 1—~+2)). That is, if 1 —y+2X < 0,

we must set prg = 0 in which case 1 > i L

)7z Which contradicts pyp =1 in (C.1).

(ii) For g > B, both pgy and pry decrease the objective function Wﬁ(l). Hence,

P = pry = 0 at the optimum.

Figure 3 illustrates the optimal values of (pgy, prm) conditional on pyy = 1.
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Figure 3: The optimal values of (pyg,pry) when A < (1 +7)/2 given pyp =1

(2) If pyr =1 — Npum — pru), then the (IC)y) constraint binds and the feasible set for

(prm, prm) is characterized by:

PLH < PHH;
A1 +7) l—7y+2Xx |
A+ - _— fA<(1 2
pru(A+1) < 1+7_2)\pHH+1+7_2)\a 1 (14+7)/2,
1
< — i A=(1 2
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where the first inequality follows from py;, < 1 and the binding (IC}1), and the second
and third inequalities are (PC\p).

(i) For g < B , in the objective function W[gg) , the coefficient on ppypy is strictly negative
and the coefficient on pp g is strictly positive. So maximization of the objective function
requires maximization of pry and minimization of pyy. When A\ = (14 +)/2, we want
to set pry high as possible and pgy;, low as possible such that prg < ppy < m;
in the objective function, the coefficient on py g is larger that the absolute value of the
coefficient on py g, that is, [(1+7)/2—B(1+v—=A=X})] > (28—-1)((1+7)/2)A, and
so increasing pp g contributes more to the objective function than reducing pgypy. Thus,
the optimum occurs at prg = pyy = min{l, m} € (0,1]. When X\ < (1+17)/2,
the optimum occurs at ppy = pyy and the binding (PC1y), which gives pry = ppy =
ﬁ € (0,1). Note that at the optimum, py; = 1 and both (ICyy) and (PCiy)

bind. If 1 —~v 42X\ < 0, then the optimum occurs at pry = pgyg = 0 in which case
paL=1> m, contradicting (C.1).

(ii) For 8 > B , the coefficient on py gy strictly negative, and the coefficient on pyy may
be positive or negative. If both coefficients are negative, then pgg = pry = 0 at the
optimum. Even when the coefficient on ppy is positive, because the MRS of pyy for
pry is greater than one, setting pyy = pry = 0 maximizes the objective function. At

the optimum, py; = 1, and (/Cyg) binds while (PCYy) does not.
Figure 4 illustrates the optimal values of (pyy, pry) conditional on py;, = 1—Xpgy =
prm)-

1-AA4+y=Nprr—((1+7)/2—=MNpru

(3) I pyr = fEEa o , which is possible only when A < (1++)/2, then

(PC4p) binds, and the feasible set for (pgy, prg) is characterized by:
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Figure 4: The optimal values of (pyy, pry) when A < (1++)/2 given pyr = 1—=ANpyy—prLH)-

Note: In the figure, (1

—5+2X) >0and vy > 1 (so that

1—y+2A

1+7)

< 1) are assumed.

where the first inequality follows from py; > 0, the second inequality follows from

prr < 1, and the third inequality is (IC1g).

ficients on pygy and pry in the objective function Wﬁ(?’)

Recall from Remark 3 that both coef-

decreasing both pyy and pry as much as possible is optimal.

(i) For g < B, it can easily be verified that the MRS of pry for prm, A(

are strictly negative. Thus
B(+y—=N)

A1)

26—1 ,

is greater than the absolute value of the coefficient on pyy in the first (or second)

A(147)

inequality above, % (Note that this is always greater than IO oy for
A < 7.) Thus if A > /2, then the optimum occurs at pyy = 1 and pyy = ﬁ €

(0,1) in which case py; = 1; and if A < /2, then the optimum occurs at ppy

1—y42X
7 14y—2A

max{0

(i) For g > B, it can also be verified that

Thus the optimum occurs at pgy = pry = max{0

Figure 5 illustrates the optimal values of (pyy, pry) conditional on pyp =

PLH-

We now compare the values of the objective function W

} <1 and pyy = 0 in which case py, = min{1, m} <1

A( B1+y=2) _1)

A(1+7) < /2 < 22 (A+v-N)
1) (1+~—2XN) 28—1 I+y—2x °
1—~+2X
» IN(y— A+1+y}<1

(+7)/2-X

(k), k =1,2,3, in Remark 3 by

plugging in the optimal values of py g and pp g for each given py, and determine the optimal
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Figure 5: The optimal values of (pypg, pry) when A < (1++)/2 given py = W —

pru. Note: In the figure, (1 — v+ 2X\) > 0 and 7 > 1 (so that 1;(1713))‘ < 1) are assumed.

solution (p;)er that solves (RP). We then characterize the optimal solution (p;, Bi)er in
the complete (unrelaxed) mediation programme for case (A); in doing so, we check that
the solution of (RP) satisfies the omitted or relaxed constraints and show the slacks of
non-binding constraints.

When § > f: If 1 —~ +2Xx > 0, then W5 = Wi = B(A + 1), and WS = B(\ +
)+ [BA =26 = 1) +)/2J(A+ Dpgr < BA+1). If 1 —~ 42X < 0, then the only

possible value of py;, equals % — pry in which case pyy = pryg = 0 and prp =1,
and so Wﬁ(g) = P31 J:;FJQ 5 is the maximal objective function. Thus the solution in the relaxed

programme (RP) consists of the following:

(a) For A < (y—1)/2 (given v > 1): prp = 1, pyr = m € (0,1}, pra = puu = 0.

Plugging in the binding constraints, we have:

1 1+~ _
(IC\L) Brr= W(BHL +(1+7)/2) = TH~—2r > 0;
A
(I1Csr) W(l — Byr)+ (1= Br) = 0;
(PCoy) 0=0,
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where ﬁBHL = 0 by the binding (PC}y). The information rents are du,y =
WBHL =0 by the blndlng (PClH) dulL = BLL = 1+7 2)\
(IC1) and (PChg); dusy = 0 by the binding (PCyy); and dugy, = W(l Bur)+

(1—Bpr) = 0 by the binding (/C5r). The probability constraints are trivially satisfied

> (0 by the binding

for the unrelaxed programme. We verify the slack of the omitted constraint (/Csy) is
5 +1 > 0. We verify Lemma 3 that (PCp) is satisfied with slack, By > 0;

(1+7)/2
and (PCyp) is satisfied with equality, 1—Bgr)+ (1 —Bry) = 0 (by the

e

binding (/C5z)). In the solution of the unrelaxed programme, the binding constraints

are (IClL), (ICQL), (POlH), (POQH), and (POQL)

(b) For (y —1)/2 < X: prr = pgr = 1 and pyy = pry = 0. Plugging in the binding
(IC1) and (ICyy) constraints, By, = By + (1+7)/2and N(1—Byr)+1— B, =0,

we obtain By =1 — 2(1;31) (0,1) and By, =1+ )‘8\18 > 0, and so the information

rents (or interim payoffs) are duig = Bpr, dui, = Brp, dusy = 0, and dug, =
A1 — Bgr)+ (1 — Brr) = 0. The probability constraints are trivially satisfied for the
unrelaxed programme. We verify that the slack of the omitted constraint (I1Csy) is
A+1 > 0. We verify Lemma 3 that (PC}p) is satisfied with slack, B, > 0; and (PCyp)
is satisfied with equality, A(1 — Byr) + (1 — Brr) = 0 (by the binding (IC5.)). In
the solution of the unrelaxed programme, the binding constraints are (/C1y), (ICL),

(ICQL), (PCQH), and (PCQL)

When 8 < B: For A < /2, WiV = W = B(A+1) + [BX — (28 — 1)(1 +7)/25222 >

—2X

Wéz) =08\ +1)+[BA—(28—-1)(1 + )/Q}H, where the strict inequality follows

from 2A\(y = A) + 1+~ > (A+1)(1 4+ — 2A) which trivially holds assuming 1 —~v 42X > 0.

1-A1+y—MNpuy

Note that if 1 — v+ 2\ < 0, then the only possible value of pgy, equals Ur)aos — —PLH

14y

in which case pyg = pry = 0 and py;, = 1, and so Wﬁ is the maximal objective

TTy—2x
function. For A > 7/2, WY = Wi = B(A+ 1) + [BX — (28 — 1)(1 +9)/2] 2L > WP =
BA+1)+[BA— (26 —1)(1 + 7)/2]%, where the strict inequality follows from

2A(y—=A)+ 1+~ > (1 +~—A)(1 —~+2\) which holds for A < . Thus the solution in the

relaxed programme (RP) consists of the following:
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(a) For A < (v —1)/2 (given v > 1): prp = 1, pyr = m € (0,1}, pra = pur = 0.
The characterization is exactly the same as in the case of (1)(a) above.

(b) For (v —1)/2 < XA <%/2: pyr =1, prg = iﬁgi € (0,1), and pyy = 0. Plugging in

the binding constraints, we have:

A1 =42
(IC1r) wBLH%-BLL:BHL‘F(l‘F’Y)/Q:(1+’Y)/2>0;
1—v42A
(1Cu) AL~ Bun) + (1~ Bua) = (15250 ) (1+)/2 0
1 —v+2X
P ST By =
(PCan) 1_‘_7_2)\( rm) =0,

where By = 0 by the binding (PC}y). The information rents are duyy = By = 0
by the binding (PCyg); duiy = 222229 B, 0+ By = (14 7)/2 > 0 by the binding

1+v—2A
(ICyp) and (PCyp); dusy = 15753 (1 = Bry) = 0 by the binding (PCyp); and duyy, =
A1 —Byp)+(1—By) = %——j;’;’” > 0 by the binding (IC5;). That is, By, = 0,
By =1, By, = ((H&)J/j);/;i(/\’\ﬂ). The probability constraints are trivially satisfied

for the unrelaxed programme. We verify the slack of the omitted constraint (1Csy) is

A+1> m—gi because A + 1 > 1, and }33? < 1 for A < /2. We verify Lemma 3

that the slacks of (PCy) and (PCyp) are, respectively, %BH] + By > 0 and

M1 = Byr)+ (1= Brr) > 0. In the solution of the unrelaxed programme, the binding
constraints are (ICyy), (ICsy), (PCig), and (PCap).

(¢) For A > ~/2: prr, = pyr = pry = 1 and pyy = ﬁ € (0,1). Plugging in the

binding constraints, we have:

(IC\L) ABpw +Brp = 12_:\7—__7)\(31{111 + (1 +7)/2) + (Bur + (1 +7)/2);
(ICyr) A(1—=Bpr)+(1—Brr) = <1i7%) (1+7)/2>0;
2\ — 1 B

The information rents are du;y = 124;\77],\BHH + Byr = 0 by the binding (PCiy);
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duyy, = ABpy + Bry, = S0 > 0 by the binding (ICyp) and (PCip); dusy =

12_:\7__7)\(1 — BHH) + (1 — BLH) =0 by the blndlng (PCQH), and dUQL = )\(1 — BHL) +

(1 - Brr) = % > 0 by the binding (/Cyz). The probability constraints are

trivially satisfied for the unrelaxed programme. We verify that the slack of the omitted
constraint (/Coy) is A+ 1 > (A+1)/(1 +~v — ). We verify Lemma 3 that the
slacks of (PC) and (PCyy) are, respectively, ABry + Brp = % > 0, and

M1 —=DBur)+(1—=DBp) = % > 0. In the solution of the unrelaxed programme,

the binding constraints are (ICy1), (ICyr), (PCig), and (PCsqy).
Case (B) (14 7)/2 < A <: The maximal possible value of pyy, in the relaxed problem
(RP1) is determined by pyr = min{l,1 — AN(pyy — pry)} under the condition that pyp >

1-A(1+7-N)
A b

(1) If pyr = 1, then the feasible set for (pyp,pry) is defined by the following inequalities
from (ICyg) and (PChp):

PLH 2 DHH,
2A(1+7v =) I—v+2A
>_22v v F -t
PLm = = N P T oy

where —% > 1 and };zfgi <0for A e ((1+7)/2,7).

(2) If pyr =1 — Npug — pLu), then the (IC1y) constraint binds and the feasible set for

(prH,pLy) is characterized by:

pra < PHH,
)\(1+’y) 1—v+2A

Ap1)> T =2
pru(A+1) > 1+7_2)\pHH T4~y —2x

where the first inequality follows from py; < 1 and the binding (/Cjz), and the
second inequality is (PCyy). Note that —2EA ~ A~ for for ) €

T+y—2X T OFD(1+y—2N)
(L +7)/2,7).
The feasible set for (pyy, pry) for each possible pyy is illustrated in Figure 6.
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Figure 6: Feasible set for (pyy,pry) when A > (1 +7)/2

For each given pgy, the values of pyy and pry that maximize Wj in (RP) can be found
in the same way as in Case (A) (1) and (2), which is illustrated in Figure 7; so we do not

repeat the mathematical proof.

PLH A \1 PLH A
1 x.
optimum when (§ <

14y -
1ty = 200+-N) -
2(1+y-X) ’

pur =1 optimpm when § <

1—y+22
PR\ Gy

optimum when ﬂ > ﬁ N
! 777 L =1— Mpun — prLi)
( _ / optimum when 8>3 11t1 X
0 2y 1 puw /O T+2A— T—7+2) e T
Mi+7-2) / X+ PN+l pr
(a) Given pgr =1 (b) Given prr, =1 — XNpuna — pLu)

Figure 7: The optimal values of (pyy, pry) when A > (14 ~)/2

By comparing the values of the objective function Wék), k = 1,2, given the optimal
values of pyy and pry for each given py, we can determine the optimal solution (pg)ier
that solves (RP). Thus the optimal mediation programme solution (p;, B;)er for case (B)
is characterized as follows: When 3 > B: Wﬂ(l) = W[gm = B(A\+1). Thus pgy = pry =0
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and prp = pyr = 1 in the relaxed programme (RP). This exactly corresponds to the
optimal solution for case (A) when g > B , which solves the unrelaxed programme. When
b < B: Wél) > ngm. Thus the solution in the relaxed programme (RP) consists of
prr, = pur = prag = 1 and pyy = % € (0,1). This coincides with the optimal solution

for case (A) when § < B for A >~ /2, which solves the unrelaxed programme.

This completes the proof of Proposition 1.

Appendix D Proofs of Propositions 2 and 3

Proof of Proposition 2. We prove for the case of § < 1/2; the proof for the case of g > 1/2
is exactly analogous by interchanging the roles of players 1 and 2. Given a S-mediator with
B < 1/2, suppose that all types of all players accept, i.e., v;(t;) = 1, for all ¢ and t;.

We first consider a deviation by player 1 at the selection stage. If player 1 (unexpectedly)
deviates by rejecting the given S-mediator, then player 1 does not change her own belief on
player 2’s type, summarized by ¢; but player 2 updates his belief about player 1’s type being
H to ¢}, which is arbitrary. (Note that there is no consistency requirement for the off the
equilibrium path rejection beliefs.) After rejection by player 1 alone, the default game is
played with the (revised) beliefs {¢; = ¢},¢2 = ¢}, the peace-maximizing equilibrium of
which can be found using Proposition 4. Let dufti denote the deviation rent-payoff of player
1 of type t; in the peace-maximizing equilibrium of the default game given the updated
beliefs ¢; = qf and ¢ = q. The L-type of both players will choose peace, regardless of their
off equilibrium beliefs. Player 1 of type H, given her belief ¢ < (1 — q)y (or A < ), will
optimally choose war in the default game, thus receiving du¢,; = 0. Because player 1 of type
H chooses war with probability one, announcing war with probability one is also the best
response for player 2 of type H regardless of his belief ¢} (see Lemma 2). Therefore, the
payoff for player 1 of type L is ¢(1 — p)8 + (1 — ¢)(1/2), thus du{, = 1/2.

(i) Suppose that the given [-mediator (unanimously accepted) is moderately biased

14y

T L /2). Because the equilibrium (mediation) rent

against player 1, ie., g € [1 —
is duiy = 0 = duly, H-type player 1 does not gain by deviating (rejecting). For A > v/2,
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— (+)O+D

the equilibrium rent for player 1 of type L is du,;, = which is strictly greater than

2(1+9-2)
duf; = 1/2; so deviation is never profitable. For (y—1)/2 < X\ < /2, duy;, = ;ﬁg;\\(l—i-'y)/l
in which case we have dui; > du{, = 1/2 if and only if A > ;’8:; ; so deviation is prof-

itable when \ < 7813 For A < (v — 1)/2, the equilibrium rent for player 1 of type L is

duyr, = 0 < 1/2 = dud; ; so deviation is always profitable. Note that (y—1)/2 < 2 ;ij) <7/2.

Thus player 1 of type L has an incentive to deviate from unanimous acceptance of S-mediator
who is moderately biased against player 1 if A < géf’) Otherwise (A > géf@ ), unanimous
acceptance of S-mediator for any given § € [1 - B,1 / 2) constitutes an equilibrium.

(i) Suppose that the given S-mediator (unanimously accepted) is unbiased, i.e., f = 1/2.

Again, H-type player 1 has no incentive to deviate because the equilibrium mediation rent

is duyg = 0 = dudy. For X\ > 7/2, duy;, = % > 1/2 = dud;; for A < v/2,

14y

Ty 1/2 = du¢;. Thus an L-type player 1 also has no incentive to deviate.

duig, =

(iii) Suppose that the given S-mediator (unanimously accepted) is strongly biased against
player 1,ie., 6 <1— % The equilibrium mediation rents are duyg = du;;, = 0. Thus
an L-type payer 1 would always deviate.

We now consider a deviation by player 2 at the selection stage. Player 1 updates her
belief about player 2’s type being H to g3, which is arbitrary; but player 2 does not update.
The default game is played with the (revised) beliefs {¢1 = ¢,¢2 = ¢4, in the same way as
before. Thus the deviation rent-payoffs are dudy; = 0 and dud, = 1/2. We can easily check
that the equilibrium mediation payoffs for player 2 are always (weakly) greater than the
deviation payoffs. That is, the favored player never has an incentive to deviate.

Thus unanimous acceptance of the unbiased mediator (5 = 1/2) always constitutes an

equilibrium (for A < 7); unanimous acceptance of strongly biased mediators can never be

sustained in equilibrium; and unanimous acceptance of moderately biased mediators can be

v(1+7) O

sustained in equilibrium iff A > ToIEo

Proof of Proposition 3. Given the prior beliefs ¢ = g2 = ¢, the ex ante probability of peace
in the S-mediator’s optimal mechanism is computed as ¢*prm +q(1 — q)pur + (1 — q)qpru +

(1—¢q)*prr. From Lemma 1 and Proposition 1, we can compute the ex ante chance of peace
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for any S-mediator with 5 € [1 — /3, 5] to be ¢(1 — q)ﬁ + (1 — ¢)*> when A < /2 and

22—y

q2m +2q(1 — q) + (1 — ¢)> when X\ > ~/2. (Note that the optimal mechanisms of

unbiased mediator and moderately biased mediators are identical when A > ~/2. When
A < v/2, the optimal recommendation probabilities of unbiased mediator and moderately
biased mediators differ, but at the optimum, the ex ante probabilities of recommending

peaceful splits to asymmetric dyads are equivalent to ¢(1 — q) For any [-mediator

2
14+~v—2X )

with 8 > 8 or 8 < 1 — 3, the ex ante chance of peace is ¢(1 — ¢) + (1 — q)? when

e
A< (y—1)/2given v > 1, and is ¢(1 — q) + (1 — ¢)* when X\ > (v — 1)/2. We can easily
verify that ¢(1 —q) + (1 — q)? < q(1 — q)m%z\ + (1 —¢q)? when (y —1)/2 < XA < /2, and
q1—q)+(1—q)* < q2A(12—j\w_'_%) +2¢(1—¢q) + (1 —q)? when A\ > v/2. Hence, if A < (y—1)/2
and v > 1, then the optimal mechanism of any strongly biased mediator achieves the same
ex ante chance of peace as the unbiased (or any moderately biased) mediator; otherwise (if

A > (v —1)/2), it achieves a strictly lower ex ante chance of peace. O
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