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Abstract

We analyze a multi-period entry game among privately informed agents who differ with respect to the
number of agents who must enter in order for their own entry to be profitable. In each period agents who
have not yet joined decide whether to subscribe to a network. There exists a unique equilibrium that approx-
imates any symmetric equilibrium arbitrarily closely as the discount factor approaches one. This resolves
the coordination problem. Ex-post efficiency is necessarily achieved asymptotically as the population size
grows large. These results do not hold if subscribers can reverse their decisions without cost.
© 2009 Elsevier Inc. All rights reserved.
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1. Introduction

Adoption/network externalities arise when complementarities exist across agents in the con-
sumption of certain goods or services. Examples include commodities designed for joint con-
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sumption or sharing (telephony and data networks), those with indirect scale economies for
complementary goods (hardware–software and durable-good servicing), and adoption of innova-
tions and standards where compatibility is valuable.

Due to strategic complementarity, there typically exist multiple, Pareto ranked equilibria in
such markets. The worst is a null equilibrium in which no one adopts because no one is ever an-
ticipated to adopt; while at the other end is a “maximum” equilibrium in which a “maximal set of
agents” who would adopt when that is what everyone expects to occur, indeed adopt. There may
be other equilibria intermediate between these two, sustained by various self-fulfilling expecta-
tions. With no outside force present, the particular equilibrium to be realized is indeterminate.
This is a well-known coordination problem.

One strand of research has studied inducement schemes as a device to overcome the likelihood
of coordination failure in static, simultaneous move entry games. These schemes provide insur-
ance against low adoption or entry rates. Such insurance warrants a sufficient rate of adoption by
those who have a low cost of entry, which, in turn, will induce others with higher entry costs to
also enter. Dybvig and Spatt [9] and Park [19] devise insurance schemes that will induce certain
target equilibria as the unique (symmetric) equilibrium at the minimal expected cost of insurance
subsidy. Bagnoli and Lipman [2] study a refund mechanism to induce private contribution to a
public project where a sufficient number of people must contribute before the project produces
any benefit.

In this paper we analyze the effect of a dynamic adoption process on resolving the coor-
dination problem in the market entry game when agent types are privately and independently
drawn from a commonly known distribution. A dynamic adoption process, however, introduces
a strategic consideration that is absent in the static game. Individuals who chose to enter early
may influence the entry decisions of others who have not yet entered. This creates the possibility
that early entrants may launch a domino chain reaction of widespread adoption. However, agents
considering early entry will be so motivated only if they expect such a domino chain. Such a
domino chain itself relies on a nested sequence of optimistic beliefs of future adopters. At first
sight, therefore, it appears that the basic intuition of coordination failure due to multiplicity of
self-confirming expectation would continue to prevail in dynamic adoption process. Rather sur-
prisingly, we establish that this is not the case. Specifically, we show that there exists a unique
perfect Bayesian equilibrium that approximates any symmetric equilibrium arbitrarily closely as
the discount factor approaches one.

In our model, as will be formally described in Section 2, agents’ types are ordered by the
utility levels agents derive from being a member of the network. Since each member’s utility
increases as the network gets larger, the higher is the utility an agent derives from the network
the lower is the threshold network size for this agent to join profitably. Hence, we say an agent
who derives a higher utility level from the network has a lower type.

First, as a benchmark we analyze the case that agents do not discount the future. Since the
timing of action does not matter so long as the final outcome is the same in this case, the exact
timing of entry by agents of various types is not pinned down in equilibrium (although the order
of entry is). Given that our main interest is on the cases of small yet positive discounting and the
agents prefer bringing forward the entry process in these cases, we temporarily impose a stopping
rule that if no one entered in some period then no further entry may take place subsequently (this
rule makes delaying entry unattractive).

In such equilibria, all agents choose a cutoff strategy in which an agent enters in any period k

precisely when his type is no higher than a cutoff level for that period. The cutoff levels are
strictly above the lower bound, so entry always occurs with a positive probability. Intuitively,
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