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Appendix 

Theoretical Predictions 

We deploy the canonical Coordination game used in Ioannou and Makris (2019) in the context of 

startup investments under network externalities. Denote by N the number of players who decide 

whether to undertake the risky project or not.1 Assume that indifferent players choose not to. 

Choosing not to undertake the risky project is the ‘safe’ action. Denote by T the opportunity cost, 

and Y the state of economic fundamentals with Y ∊ {Ymin, Ymin + 1, . . ., Ymax − 1, Ymax}. Here, the 

state of economic fundamentals reflects profitability (i.e. the size of the reward gross of the 

opportunity cost). In particular, Ymin is the worst state in terms of profits, whereas Ymax is the most 

profitable state. The reward is provided if the number of investors is at least as high as α(Y). 

Therefore, after letting v be the number of other investors, and r ∊ {0, 1} the player’s decision to 

undertake the project (r = 1) or not, each player’s payoff is given by 

 

The function α(.) and the opportunity cost are common knowledge. We set 

 

with 

 

and 

 

The last condition states that in the state Ymax, the reward is provided even if only one player 

undertakes the risky project. Note that for , a single player undertaking the project 

is enough for the reward to be provided, while for  more than one investor will typically be 

required. We assume that  to ensure that it is not weakly dominant to abstain from 

undertaking the project when . Let . It is dominant to abstain for any 

state . We assume that T > Ymin to ensure that this range of fundamentals is non-empty. 

We distinguish between three cases regarding agents’ information about economic fundamentals 

and number of players. In the first case, there is common knowledge of economic fundamentals 

and number of players. In this game, the maximin outcome of no player undertaking the risky 

project is the unique equilibrium outcome for .2 Furthermore, the payoff-dominant 
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outcome of all N players investing is the unique equilibrium for . However, in the “grey 

area” (i.e. in the remaining area of economic fundamentals) there is multiplicity of equilibria. 

Depending on self-fulfilling beliefs both the maximin and payoff-dominant outcomes are 

equilibria. Figure 14.A3 depicts the three regions (i.e. ). 

The other two cases are captured by the Global games and Poisson games. In Global games, the 

number of players in the game N is common knowledge and players receive private identically 

distributed and conditionally independent signals/hints about the unknown state of economic 

fundamentals Y. The set of signals is {xmin, xmin+ 1, . . ., xmax − 1, xmax} and we denote a generic 

element of this set with x. In the Poisson games, economic fundamentals are common 

knowledge, whereas it is commonly understood that the number of actual players in the game is 

a Poisson random variable with mean n. In Poisson games, the only signal players receive 

reveals to them whether they are active players in the game. 

Consider first the Global games. The unknown state Y is uniformly distributed and conditional 

on realized Y, x is uniformly distributed over [Y − εY, Y + εY] with 

 

These distributions are common knowledge. In this case, there is a unique Bayesian Nash 

Equilibrium (BNE), where all players invest if and only if their signal is higher than x*, where x* 

is defined by 

(1)  

The symbolic function ⌈·⌉ rounds-up the fraction to the nearest integer from above, and Bin(·) is 

the binomial distribution where 

Figure 14:A3: THE THREE REGIONS 

<Figure 3> 

Notes: The orange region ( ) has the maximin outcome as an equilibrium. The blue region (

) has the payoff-dominant outcome as an equilibrium. The grey area ( ) depicts 

the region where both the maximin and payoff-dominant outcomes are equilibria. 

. 

To understand this condition, note first that receiving a signal x leads to the posterior that the 

state Y is uniformly distributed over [x − εY, x + εY]. Second, conditional on investing, the reward 

will be provided if at least a(Y) − 1 other agents also invest. Third, conditional on state being Y 
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all signals lie in [Y − εY, Y + εY]. The term in the square brackets is therefore the probability that 

the reward is provided given that each and every one of the other agents is expected to invest if 

and only if their signal is higher than x*, and the left-hand side of the condition above is the 

associated expected benefit from investing when the received signal is x*. The condition above 

simply says that an agent who has received the marginal signal x* should be indifferent between 

investing or abstaining when all other agents are expected to invest if and only if their signal is 

higher than x*. 

However, the above result relies heavily on the assumption that the state and signal are 

continuous random variables. If, on the other hand, these are discrete random variables, then, 

there may not be a unique BNE. In fact, there may not even be a unique symmetric BNE in 

threshold strategies, where all agents undertake the risky project if and only if their signal is 

higher than a given threshold signal. If Y ∊ {Ymin, Ymin + 1, Ymin + 2, . . ., Ymax − 1, Ymax} and xY ∊ 

{Y − εY, Y − εY + 1, Y − εY + 2, . . ., Y + εY − 1, Y + εY} where Ymin, Ymax and εY are positive 

integers, then, a symmetric BNE in a threshold strategy with threshold x* is given by the solution 

to the fixed-point problem 

(2)  

where U(x, k) is the expected payoff of an investor with signal x when all other players are 

expected to invest if and only if their signal is higher than k. 

We turn next to the Poisson games. In a Poisson game, we assume that the number of players is a 

random variable drawn from a Poisson distribution with some mean n.3 Given this parameter n, 

the probability that there are k players in the game is given by 

 

Let F(·| n) denote the Poisson cumulative distribution function with parameter n. It is 

straightforward to see that if Y ≤ T, then, it is never profitable to invest. Moreover, if , 

then, a single player undertaking the project is enough for the reward to be provided, and so 

every player finds it optimal to invest. However, for economic fundamentals within the 

remaining area, the unique symmetric equilibrium is the maximin outcome (where no player 

invests) if and only if 
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Thus, in sharp contrast to the theoretical prediction in Global games that identifies a threshold 

strategy where all players invest as long as their signal is above some hurdle, here, nobody will 

invest in the risky project as long as the ratio of the opportunity cost per reward is greater or 

equal to the probability of having sufficiently many players in the game; otherwise, multiplicity 

of equilibrium outcomes still arises. 

Notes 

1. In the lingo of the speculative attack model of Morris and Shin (1998), undertaking the risky 

project is analogous to short-selling (attacking) the currency. 

2. If , then, investing when  is never profitable because even if enough players 

choose to undertake the risky project so that the reward is provided, the latter just covers the 

opportunity cost T. Therefore, it is weakly dominant to abstain from investing when . 

3. Consider the following example as a justification for this modelling choice. Suppose that the 

identity of every stakeholder is common knowledge and that binding individual orders for, say, 

investing in a startup must arrive by a given time. Standard theory suggests that each agent will 

decide on his action by taking the number of orders at the collector’s disposal as given. However, 

the probability that a phone call to a busy switchboard will go through or the webpage of an 

online site will be uploaded successfully at times of high traffic decreases with the number of 

stakeholders. As a result, and under the assumption that the average number of successful phone 

calls or online visits is known, in a large environment, stakeholders should actually view the 

number of actual players in the Coordination game as a Poisson random variable. 
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