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h i g h l i g h t s

• Characterization of equilibrium in a network when players have conflicting preferences.
• The stronger individual preferences the harder to achieve coordination in choices.
• When the payoff ratio is less extreme, full coordination is always an equilibrium.
• When the level of conflict is low, players choosing what they prefer is not an equilibrium.
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a b s t r a c t

In this work we characterize equilibrium introduced in configurations for networks with conflicting
preferences. We use the model Hernández et al. (2013) to study the effect of three main factors: the
strength of individual preferences, the level of integration in the network, and the intensity of conflict
in the population. Our aim is to understand how likely is it that social outcomes are either those in
which preferences dominate choices or those in which some individuals sacrifice their preferences to
achieve consensus with others. Our results show that, the stronger individual preferences, the harder to
achieve consensus in choices. However, in cases where the payoff ratio is less extreme, full coordination
(consensus) is always an equilibrium. Finally, if the level of conflict is low, individual preferences become
less relevant and all players choosing what they prefer is not an equilibrium anymore.

© 2016 Published by Elsevier B.V.

1. Introduction

In this paper, we study situations of conflict where individuals
have preferences over a set of choices but these are not always
aligned with the preferences of those they relate to, i.e., their local
network (Hernández et al., 2013; Ellwardt et al., 2016). These prob-
lems belong in the wide class of coordination games with strategic
complementarities (López-Pintado, 2006; Zandt and Vives, 2007;
Galeotti et al., 2010; Cimini et al., 2015). In such settings, the more
neighbors an individual coordinates with, the greater his payoffs
are.

* Corresponding author.
E-mail address: penelope.hernandez@uv.es (P. Hernández).

Work on this problem has shown that the most salient social
outcomes are either those in which preferences dominate choices
or those in which some individuals sacrifice their preferences to
achieve consensus with others. A full characterization of these
equilibrium outcomes is greatly needed to understand the condi-
tions under which the negative effects of conflict may be lessened.
Nonetheless, the only approach to this problem, so far, has been to
model individual best responses (Hernández et al., 2013). In that
paper, the authors describe how players decide depending on their
neighbors actions, whereas the aim of this paper is to characterize
equilibrium outcomes for an ample collection of networks.

In the following, we consider different types of networks
according to three main factors involved in this kind of situ-
ations. First, we study variations in the strength of individual
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preferences. This is measured through the relation between the
payoff of choosing according to one’s preference and that of choos-
ing against it to coordinate with others. The second, defined as the
level of integration in the network, is the individual connectivity
of key players in the network (i.e. the least or the most connected
player). The last relevant factor is the intensity of the conflict in
the population, arising by the distribution of players with different
preferences (i.e., the relative size of theminority against majority).

Our results show that the stronger the individual preferences
the harder to achieve consensus in choices. This is due to the
fact that the payoffs for choosing what one prefers allow players
to disregard the behavior of their neighbors. For smaller payoff
differences, consensus arises as amore salient outcome.Moreover,
if the level of conflict is low, so that theminority is very small com-
pared to the size of the majority, individual preferences become
less relevant and all players choosing what they prefer is not an
equilibrium anymore.

2. The model

To develop the equilibrium characterization of the problem
of conflicting preferences, we resort to the model introduced
in Hernández et al. (2013). In the model, a set of players N =

{1, . . . , n} are connected through a network {g}, where Ni denotes
player i’s set of neighbors and has cardinality ki. Each player i
has a type θi ∈ {0, 1} and chooses an action xi ∈ {0, 1}. The
network game Γ is expressed through the following linear payoff
function:

ui(θi, xi, x−i) = λ
θi
xi

⎛⎝1 +

∑
j∈Ni

I{xj=xi}

⎞⎠ (1)

where λ
θi
xi = α if θi = xi and β otherwise, and α > β > 0.

In Hernández et al. (2013), the best response characterization
was found in terms of threshold functions, allowing to determine
the tipping point where players switch from their liked to their
disliked behavior. The threshold value is the minimum fraction of
neighbors necessary to coordinate with to guarantee that choosing
the preferred behavior gives greater payoffs.

Fixing {g}, a unilateral deviation by player i changes her choice
xi to choice x′

i , where xi ̸= x′

i . When no player has incentives to
deviate from an action profile (x∗

1, . . . , x
∗
n), that action profile is a

Nash equilibrium. Formally:

ui(θi, x∗

1, . . . , x
∗

i , . . . , x
∗

n) ≥ ui(θi, x∗

1, . . . , x
′

i, . . . , x
∗

n)
∀x′

i ̸= x∗

i , ∀i ∈ N.

In our equilibriumcharacterization,wemaintain the labels used
in Hernández et al. (2013) to denote the two main equilibrium
configurations. If all players in a network choose the action they
prefer, this is denoted as a SatisfactoryHybrid equilibrium (SH ). Thus,
if on the other hand, all players choose the same action, so that
some are deciding what they dislike to coordinate with others, it
is denoted as a Frustrated Specialized equilibrium (FS). Note that the
words ‘‘satisfactory’’ and ‘‘frustrated’’ are used to describewhether
all players chose their preferred action or not, and do not imply
any particular utility ordering. In fact, it might be the case that
a ‘‘frustrated’’ individual has higher utility, than a ‘‘satisfactory’’
individual.1

1 We thank an anonymous reviewer for pointing out the differences in this
concepts to help clarify the text.

Fig. 1. Regions in the space of strength of individual preferences ( α
β
) and level of

integration in the network (k) where different equilibria arise.

3. Characterization

In this next Section, we characterize under which conditions
these equilibriumoutcomesmay emerge.We focus on the strength
of individual preferences ( α

β
) and on the level of integration in the

network expressed through player’s individual connectivity (ki),
depicted in Fig. 1’s y-axis and x-axis respectively.

Let us define the maximum degree in the network as k =

max{ki}i∈N and the minimum as k = min{ki}i∈N . The intensity
of conflict is measured through the distribution of types π =

(π0, π1), in which we assume that there is heterogeneity (i.e. π0 =

|{i:θi=0}|
n > 0 and π1 =

|{i:θi=1}|
n > 0). Note that conflict is highest

when π0 = π1 =
1
2 .

Our first result shows that, in cases where the payoff of the pre-
ferred action is large enoughwith respect to the players’ individual
connectivity, only FS equilibrium configurations emerge. This out-
come arises because every player chooseswhat she likes, nomatter
how many connections she has or whom she is connected to. The
next Lemma formally states this result:

Lemma 1. Assume k <
α−β

β
. The action x∗

i = θi for any agent i is
a dominant action. Therefore the action profile {x∗

i = θi}∀i∈N is the
unique Nash equilibrium in Γ .

Proof. We prove that player i of type θi = 0 has a higher payoff
playing {x∗

i = θi} no matter the opponents do (a similar proof
applies to the case of a player i of type θi = 1): ui(1, x∗

j |θi =

0) = β(ki −
∑

j∈Ni
Ixj=0 + 1) ≤ β(k + 1) < β( α−β

β
+ 1) = α

< α(
∑

j∈Ni
Ixj=1 + 1) = ui(0, x∗

j |θi = 0). The r.h.s of the first
inequality is related to the situation in which a player with k
connections in the network is connected only to players of the
opposite type. The second inequality comes from k <

α−β

β
, the

assumption of the Lemma. Since for any player his/her dominant
action is to play the same than his/her type, then there exists a
unique equilibrium {x∗

i = θi}i∈N . □

Lemma 1 implies that action profiles x∗
= (0, . . . , 0) and x∗

=

(1, . . . , 1) (where every player chooses the same action) are no
equilibria in Γ

α,β
π .

Fig. 1 depicts this threshold as the straight blue line, f (ki) =

ki + 1. Region A is the outcome described in Lemma 1, where the
Satisfactory Hybrid configurations are the only Nash Equilibria.
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Next, we show that, in cases where the payoff for the indi-
vidually preferred action is not large enough with respect to the
players’ connectivity, FS equilibria can emerge (region B of Fig. 1). It
is possible to achieve consensus because the payoff relation allows
for configurations where players in the minority earn more by
sacrificing their individual preferences to coordinate with their
neighbors. The following Lemma expresses it formally:

Lemma 2. Assume k >
α−β

β
. Then for all generic distribution π , the

action profiles {x∗

i = 0}i∈N or {x∗

i = 1}i∈N are Nash equilibria in Γ .

Proof. For the FS equilibria to emerge, the following inequality
must hold (or an equivalent one when player i has type θi = 0):
ui(0, x∗

= (0, . . . , 0)|θi = 1) = β(ki + 1) ≥ β(k + 1) >

β( α−β

β
+ 1) = α = ui(1, x∗

= (0, . . . , 0)|θi = 1). □

In order to further characterize equilibrium configurations, we
need to consider variations in the intensity of conflict. This is
measured through different distributions of the players’ types (π ).
Our last result states that, if the conflict is not intense, given that
the relative size of theminority is sufficiently small, there are no SH
equilibria. If there are not enough players of the minority type for
the player(s) with the smallest degree (k) to choose their preferred
action, their best response is to choose their non-preferred one. As
a consequence, SH equilibria can be ruled out.

Lemma 3. Assume k >
α−β

β
. If min{πo, π1} · n ≤

β(k+1)−α

α+β
− 1 then

the action profile {x∗

i = θi}i∈N is not an equilibrium profile in Γ
α,β
π .

Proof. If there exists one player for whom it is profitable to play a
different action than x∗

i = θi the Lemma holds. Let i be a node with
k neighbors and type 0, where type 0 corresponds to the minority
(this proof holds when the player has type 1 and belongs to the
minority). Then, ui(x∗

i = 0, x∗

j = θj|θi = 0) = α(
∑

j∈Ni
Iθj=0 + 1) ≤

α
(

β(k+1)−α

α+β

)
=

αβk+αβ

α+β
−

α2

α+β
<

αβk+αβ

α+β
−

β2

α+β
= β

(
k− β(k+1)−α

α+β

)
=

ui(x∗

i = 1, x∗

j = θj|θi = 0). The first inequality comes from the
assumption of the Lemma, and its r.h.s is the case where all players
of the minority are connected to player i. The second inequality
introduces in its r.h.s the utility for player i, when she chooses her
disliked action. In this case she earns a higher payoff. □

4. Conclusions

Our aim in this paper has been to characterize equilibrium
configurations in networks with conflicting preferences. We have
focused on finding the conditions under which the most salient
equilibrium configurations, as defined in the existing literature
(Hernández et al., 2013), emerge.

Our results show that in settings where individuals have large
incentives to pursue their preferences (compared to the payoffs of
choosingwhat theydislike), it is very unlikely to achieve social con-
sensus. Therefore, there are no Frustrated Specialized equilibria.
However, in cases where the payoff relation is less extreme, full
coordination (consensus) is always an equilibrium. In those cases,
players of a given type are willing to sacrifice their preferences
in pro of a higher level of coordinations with their neighbors.
This points to a key aspect of social conflict: when there are
mechanisms that attenuate the salience of individual preferences,
consensus is more likely to be achieved. Additionally, if the minor-
ity is very small compared to the size of the majority, individual
preferences lose strength and the Satisfactory configuration is not
an equilibrium anymore.

We would like to conclude with a few words regarding social
efficiency. In an homogeneous network, the Satisfactory Specialized
equilibrium (where all players have the same type and choose their
preferred action) is always the socially efficient outcome. In the
presence of heterogeneity, if the network is fully connected, the
efficient equilibrium is the Frustrated Specialized where all players
choose the action preferred by the majority. In less connected
structures, the efficient configuration depends both on the distri-
bution of types and the players’ positions in the network, is out of
the scope of our current study.

In further research, we aim to experimentally test under which
conditions can the salience of conflict be reduced.
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