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a b s t r a c t

We study a dynamic model of coordination with timing frictions and payoff heterogeneity. There is a
unique equilibrium, characterized by thresholds that determine the choices of each type of agent. We
characterize equilibrium for the limiting cases of vanishing timing frictions and vanishing shocks to
fundamentals. A lot of conformity emerges: despite payoff heterogeneity, agents’ equilibrium thresholds
partially coincide as long as a set of beliefs that wouldmake this coincidence possible exists. However, the
equilibrium thresholds never fully coincide. In case of vanishing frictions, the economy behaves almost as
if all agents were equal to an average type. Conformity is not inefficient. In the efficient solution, agents
follow others even more often.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

When deciding between Facebook and Google+, a consumer
will take into account what others have been choosing but also
her own tastes. In a problem of debt roll-over, both coordination
motives and an individual’s appetite for risk have to be considered.
Firms’ investment decisions depend on the expected demand for
their goods, which, in turn, depends on whether other firms will
be investing and on idiosyncratic factors that affect the demand
for a particular product. Similarly, adopting a new technology may
not be the best decision if others in the production chain will
keep working with an old technology but heterogeneity in agents’
productivity might also play an important role in this problem. In
all these settings, both payoff complementarities and idiosyncratic
features of preferences or technologies are important for an agent’s
choice.

Strategic complementarities induce players to try to do the
same thing. In a dynamic setting, that means following what
others are doing now and what they are likely to choose in the
future. However, the idiosyncratic component of payoffs might
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push agents in different directions. This paper studies the interplay
of complementarities and heterogeneity in payoffs in a dynamic
setting.

In order to study this question we consider a dynamic envi-
ronment with timing frictions as in Frankel and Pauzner (2000).
Agents make a binary choice between two actions (say joining
Facebook or not). Agents’ instantaneous utility flow depends on
an exogenously moving fundamental (which captures the intrinsic
quality of Facebook), on how many others are in the network and
on idiosyncratic tastes. Agents get opportunities to revise their
behavior (join or leave Facebook) according to a Poisson clock,
which can be seen as an attention friction modeled in a reduced-
form way.

We first show there is a unique rationalizable equilibrium
where agents of a given type play according to a threshold that
depends on the total number of agents in a network and on the
exogenous fundamental. We then obtain analytical results for the
limiting cases of vanishing shocks and vanishing frictions, and pro-
vide an analytical characterization of the equilibrium thresholds
in a tractable case with linear utility. Last, we solve the planner’s
problem to understand the inefficiencies related to payoff hetero-
geneity that arise in equilibrium.

In equilibrium, each type of agent joins the network if the
exogenous fundamental (θ ) is larger than a threshold, which is
a function of the fraction of agents in the network (n). In the
tractable limiting cases, a lot of conformity arises. Different types
will always play the same strategy for some values on nunless their
preferences are so heterogeneous that there is no set of (arbitrary)
beliefs that would induce them to play according to the same
threshold. Agents’ choices aremore similar for intermediate values
ofn, when there ismoreheterogeneity in their behavior – andmore
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dispersion of beliefs in a neighborhood around the threshold. How-
ever, from a social point of view, there is not enough conformity.
The region where agents play different strategies in the planner’s
solution is smaller than the analogous region in the decentralized
equilibrium.

In case of vanishing frictions, although agents play according to
different strategies, the economy behaves almost as if all agents
were identical and equal to an average type (again, unless agents’
preferences are soheterogeneous that no set of beliefs could induce
conformity).

This paper builds on the model of Frankel and Pauzner (2000).
They base their analysis on a model of sectorial choice as in Mat-
suyama (1991). Similar frameworks have beenused to studyneigh-
borhood choices (Frankel and Pauzner, 2002), carry trades and
speculation (Plantin and Shin, 2006), speculative attacks (Daniëls,
2009), business cycles (Frankel and Burdzy, 2005; Guimaraes and
Machado, forthcoming) and efficiency in settings with network
externalities (Guimaraes and Pereira, 2016).1

The paper is related to the literature on coordination in games
with strategic complementarities. With complete information and
no shocks, these games might exhibit multiple self-fulfilling equi-
libria. Carlsson and Van Damme (1993), Morris and Shin (1998)
and Frankel et al. (2003) have shown that a unique equilibrium
arise in a static environment in which fundamentals are not com-
mon knowledge and agents have idiosyncratic information about
them (the so called global games). Frankel and Pauzner (2000)
and Burdzy et al. (2001) show that a small amount of shocks
in a dynamic model (with no private information) yields similar
results. The relation between both literatures is discussed in Mor-
ris (2014).2 In a related contribution, Herrendorf et al. (2000)
show that if there is enough heterogeneity and a continuum of
types, there is a unique equilibrium even in a dynamic setting with
complete information.

Applied work employing the global games methodology has
often considered heterogeneous populations in static coordination
games.3 Our results can be used in applied settingswhere dynamic
coordination and heterogeneity are both important.

The paper is also related to the literature on network external-
ities where strategic complementarities arise from consumption
externalities.4 As in this paper, the optimal action for one agent
depends onher expectations about other agents’ choices. However,
most of that literaturemakes ad-hoc assumptions regardingwhich
equilibrium is played.5 One important exception is Argenziano
(2008). She studies welfare in a model with differentiated net-
works in a static global-game model and highlights two sources
of inefficiencies: agents give too much importance to their own
idiosyncratic tastes and firms with the larger network charge a
higher price. Both effects contribute to make the network ‘‘too
balanced’’. This paper complements her work by studying coordi-
nation among heterogeneous agents in a dynamic setting.6

The efficiency results here differ from those in models
with information externalities that generate herd behavior
(e.g., Bikhchandani et al., 1992). There, agents follow others too
much from a social point of view. Here, conformity of behavior
arises because of preferences, not through learning, and the effi-
cient solution features agents following others even more often.

1 Themodel of currency attacks in Guimaraes (2006) and themodel of debt runs
in He and Xiong (2012) have similar timing frictions.
2 See also Morris and Shin (2003).
3 Examples include heterogeneity inwealth (Goldstein and Pauzner, 2004); roles

(Goldstein, 2005); risk aversion and consumption profile (Guimaraes and Morris,
2007); externalities from production (Sakovics and Steiner, 2012); and financial
health (Choi, 2014).
4 Seminal papers in this literature include Katz and Shapiro (1985, 1986). See Shy

(2011) for a survey.
5 For instance, Katz and Shapiro (1986) assume thatwhenever there aremultiple

equilibria in the model, the Pareto-superior outcome is achieved.
6 See also Ambrus and Argenziano (2009).

2. The model

There is a continuum of infinitely-lived agents indexed by i ∈

[0, 1]. Time is continuous and agents discount the future at rate
ρ. There are two possible actions ai ∈ {0, 1}, but agents cannot
switch from one to another at will. They receive chances to revise
their actions according to a Poisson process with arrival rate δ, and
stay committed to this choice until the arrival of another oppor-
tunity. This timing friction might represent an attention friction of
consumers or firms, a machine break-up in an environment with a
choice between two technologies or maturity of debt in a model of
debt runs.

The flow payoff an agent gets from either action depends on
fundamentals, on her idiosyncratic preferences and on the actions
of others (there are strategic complementarities). Let n be the
proportion of agents choosing action 1. Strategic complementar-
ities can arise owing to either one-sided externalities or two-sided
externalities: either the payoff of choosing action 0 is independent
of the amount of agents making the same choice, but the payoff
of choosing 1 is increasing in n (as in Matsuyama, 1991); or both
actions become more appealing the larger is the proportion of
agents taking them (as in Argenziano, 2008); or flow-payoffs from
both actions can be increasing in n, but the difference in payoffs is
also monotonically increasing in n (as in Guimaraes andMachado,
forthcoming).

We denote agent i’s relative flow-payoff of choosing action 1 by
πq(i)(θ, n), where θ ∈ R denotes the fundamentals of the economy,
n ≡

∫ 1
0 aidi is the fraction of agents currently committed to action

1 and q(i) ∈ Q = {1, . . . ,Q } is agent i’s type. All functions
πq(.) are continuously differentiable and strictly increasing in both
arguments. Ifwe letαq denote themass of type-q agents in the pop-
ulation and nq the proportion of type-q agents currently playing 1,
n can be written as n =

∑Q
q=1αqnq.

An agent who receives a chance to revise her choice at time τ
will choose ai = 1 whenever

E
∫

∞

τ

e−(ρ+δ)(t−τ )πq(i)(θt , nt )dt > 0

and ai = 0 if the inequality is reversed. The expected discounted
payoff takes into account only the states in which the agent be-
lieves she will still be committed to her action (e−δ(t−τ ) expresses
the probability of not receiving a revising opportunity between τ
and t).

We further assume that payoff functions πq(.) are such that
there are dominance regions for all types of agents. For each type,
there is a region in the R × [0, 1] space where choosing action 0
is a dominant action, and a region in which choosing action 1 is a
dominant action. More specifically, for any given initial n, there is
a sufficiently low level of fundamentals at which an agent prefers
to play 0 even if she expects all others to play 1 when they get a
chance to revise their actions, and there is a sufficiently high level
of fundamentals such that it is preferable to play 1 even if no one
else is expected to choose so in the future.7

Let Pq be the boundary of the upper dominance region of a type-
q agent, i.e., the curve on which such agent is indifferent between

7 Formally, we can define the lower dominance region boundary for type q as a
curve Oq(n0) satisfying

E
[∫

∞

0
e−(ρ+δ)tπq(θt , n

↑

t )|θ0 = Oq

]
= 0,

where n↑

t = 1 − (1 − n0)e−δt . Likewise, we can define the upper dominance region
boundary as the curve Pq(n0) satisfying

E
[∫

∞

0
e−(ρ+δ)tπq(θt , n

↓

t )|θ0 = Pq

]
= 0,

where n↓

t = n0e−δt .



https://isiarticles.com/article/109061

