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We study a canonical collective action game with incomplete in-
formation. Individuals attempt to coordinate to achieve a shared
goal, while also facing a temptation to free-ride. More similar
information can help them coordinate, but it can also exacerbate
free-riding. Our main result shows that more similar informa-
tion facilitates (impedes) achieving the common goal when it is
sufficiently challenging (easy). We apply this insight to show why
less powerful authoritarian governments may face larger protests if
they restrict press freedom, when committee diversity is beneficial
in costly voting, and when a more diverse community contributes
more to public good provision.

I. Introduction

This paper addresses the following question: When does increased similarity of
information among participants help or harm participation in collective action?

A collective action problem is a situation in which individuals want to achieve a
common goal but face a temptation to free-ride (see Tullock (1971), Olson (1965)),
because reaching the goal requires a sufficient number of people to take a costly
action, while the benefit accrues to all.1 We consider collective action problems
under incomplete information, in which individuals face uncertainty about the
benefits of reaching the goal, and can privately learn about it. In such situations,
an individual may not take the costly action even after learning that reaching
the goal is socially beneficial. This is because her decision depends not only on
what her private information tells her about the state (fundamental uncertainty),
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but also on what it tells her about the information that others have and thus
what they will do (strategic uncertainty). For instance, an individual’s private
information may make her believe, at the same time, that reaching the goal is
beneficial, but that others do not intend to take the costly action, rendering her
own costly action ineffective. We investigate what happens to participation in
collective action when information becomes more similar, in the sense that agents
know that others have private information with content similar to their own.

Understanding the effects of changing similarity of information in strategic en-
vironments is particularly important against the backdrop of the extraordinary
changes in how information is disseminated and consumed in recent years. Al-
gorithms steer individuals to news or video content based on personal character-
istics, resulting in like-minded people accessing the same information from the
same source. A plausible conjecture is that if people with the same objectives
now access the same information, it may be easier for them to predict each other’s
actions and attain better outcomes.

Our central observation is that greater similarity of information among agents,
even those with identical preferences, can serve as a double-edged sword in collec-
tive action games. On the one hand, if people believe that others are more likely
to have the same information as them, they may be able to coordinate better
to reach the common goal. On the other hand, the temptation to free-ride may
be exacerbated: if an agent knows that others have the same information and
predicts that they will take action, then she does not need to take a costly action
herself. Both these opposing effects have been observed separately in empirical
work on protests, an archetypal collective action game. Enikolopov, Makarin and
Petrova (2020) find, using Russian data, that in cities where individuals accessed
news from the same media platform, it led to more protests, and cities in which
people were not all on the same platform faced fewer protests. However, in an
experiment on protests in Hong Kong, Cantoni et al. (2019) show essentially
the opposite: knowledge of others’ participation led to a stronger temptation to
free-ride for potential participants. Such mixed evidence motivates our research
question: when is information similarity helpful and when is it harmful in col-
lective action games? Our main results characterize when increased information
similarity helps or harms participation in a canonical regime-change game of in-
complete information. To illustrate the main forces, let us start with a simple
example.

Example: Abe and Bob are working on a project that is of high (θ “ 1) or
mediocre (θ “ 0) quality with equal probability. They do not know the project
quality, but each receives a private, binary signal about it. For simplicity, we
assume that a player never mistakes a mediocre project for a high-quality one but
may mistake a high-quality project for a mediocre one. Formally, each player i
receives a binary signal Si, such that if θ “ 0 then Si “ 0 with probability 1, and
if θ “ 1, then the signals are drawn from some joint distribution. Importantly,



VOL. VOL NO. ISSUE SIMILARITY OF INFORMATION AND COLLECTIVE ACTION 3

the signals might not be conditionally independent.

After observing their own private signal, each player decides (independently and
simultaneously) whether to work or shirk. Working entails a cost of c. The project
is completed with certainty if both players work, and completed with probability
q if only one works. If a high-quality project is completed, the players enjoy a
benefit of 1 each. If the project is mediocre or unfinished, they both get 0. Table 1
specifies the payoffs. For simplicity, suppose that c is high enough that players
will never work after receiving signal Si “ 0.

Bob
work shirk

Abe
work θ ´ c, θ ´ c qθ ´ c, qθ
shirk qθ, qθ ´ c 0, 0

Table 1—: Payoff matrix

Notice that this is not a pure coordination game2: while both players enjoy the
benefit from the completion of a high-quality project, each player may have an
incentive to free-ride even if he believes the project is of high quality. We ask first
whether there is a symmetric, pure-strategy equilibrium in which a player works
whenever Si “ 1, i.e., when he knows the project is of high quality. Then we ask,
what happens if the realized private signals that Abe and Bob observe become
more similar, in the sense that each player knows that his private signal is now a
better predictor of the other player’s signal (and his consequent action choice).

For a player to be willing to work after observing Si “ 1, we need

(1) p1 ´ qqPr
`

S´i “ 1
ˇ

ˇSi “ 1
˘

` q
`

1 ´ Pr
`

S´i “ 1
ˇ

ˇSi “ 1
˘˘

ě c.

Intuitively, conditional on observing Si “ 1, player i works only if he believes
his effort is pivotal (makes a difference) with high-enough probability. If a player
works, then his marginal contribution to the completion of the project is p1´qq if
the other player also works, and q if the other player does not work. The marginal
benefit from effort depends on two primitives: (i) the extent to which individual
effort can make a difference, measured by q, and (ii) a player’s conditional belief
about his opponent’s signal (and implied equilibrium action). It is easy to obtain
c, q and a joint distribution such that, we have an equilibrium wherein both the
agents work when they receive a signal 1.3

What happens when Abe’s and Bob’s signals become more similar? More similar
signals simply means that there is a higher likelihood that Abe and Bob see the
same signal while their marginal distribution remains unchanged. That is, when

2See Shadmehr and Bernhardt (2011) for a similar payoff structure.
3Proposition 13 in the online appendix (Section B6) contains a complete analysis with the parameter

configurations supporting the results.
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the project is high quality (θ “ 1), the probability that any agent receives a signal
1 is unchanged. However, the probability that they both receive the same signal
increases by α, and the probability that they receive different signals decreases
by α.4 How does this increased similarity in the realized private signals affect
players’ incentives to work in equilibrium? The answer depends on the value of
q. From (1) above, a player works after receiving signal 1 if

p1 ´ qqPr
`

S´i “ 1
ˇ

ˇSi “ 1
˘

loooooooooooomoooooooooooon

Ò with more similarity

`q
`

1 ´ Pr
`

S´i “ 1
ˇ

ˇSi “ 1
˘˘

loooooooooooooooomoooooooooooooooon

Ó with more similarity

ě c.

With increased similarity of information, the conditional probability that S´i “ 1
given that Si “ 1 increases. When q is sufficiently high (ą 1

2) the left-hand side
of the above constraint decreases. Intuitively, with high likelihood, one player’s
effort suffices for project completion. So, after observing Si “ 1, a player i is
less likely to be pivotal compared to before and has a stronger incentive to free-
ride. Analogously, when q is sufficiently low (ă 1

2), the left-hand side of the above
constraint increases. After observing Si “ 1, a player i assigns a higher probability
to being pivotal and has a stronger incentive to work. These arguments yield the
following result.

Increasing similarity of information impedes participation if q ą 1
2 ,

and facilitates participation if q ă 1
2 .

More concretely, we can find two joint distributions, one more similar than the
other, such that, for high enough q, both agents working after learning the project
is high-quality constitutes an equilibrium under the less similar distribution, but
not under the more similar one. Conversely, for low enough q, both agents working
after learning the project is high-quality constitutes an equilibrium under the more
similar distribution, but not under the less similar one.

Intuitively, a low value of q captures environments in which not achieving coor-
dination is the primary obstacle to collective action. In these settings, increasing
information similarity proves beneficial for effort incentives. A high value of q
captures environments in which free-riding is the primary obstacle to collective
action. In these settings, increasing information similarity may be harmful for
effort incentives.

Of course this example has several simplifying features. With binary signals, it
was straightforward to define what it means to have more similar information.
Moreover, the parameter q is a mechanical way of quantifying the relative impor-
tance of coordination (versus preventing free-riding). Finally, strategies are quite

4As before, they receive signal 0 when θ “ 0.
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simple with binary signals, and given no agent participates after a signal 0. But
it turns out that the essential insights from this example generalize.

In the baseline model, we consider a canonical regime-change game. There are two
states of the world: one in which regime change is beneficial for society, and one in
which it is not. There are two geographically dispersed groups, who have identical
preferences but have access to different information about the state. Each group
receives a signal about the state, drawn from a finite set. Each individual sees only
the signal of their own group and decides whether to participate in an action aimed
to bring about regime change. Regime change is successful only if a threshold
number of agents participate. We call this required threshold participation the
resilience of the regime. Agents are uncertain about the resilience of the regime.
The benefit of a successful regime change is public, but the cost of participation is
borne only by the participants. In this canonical setting, we ask whether increased
similarity of groups’ signals increases or decreases participation.

First, we need a notion that allows us to compare similarity between information
structures. We use an order of information similarity, analogous to the one in the
example above. We say information is more similar or has a higher concentration
along diagonal (CAD) when, conditional on observing signal realization s, an
agent believes it is more likely that others also observed the signal realization s
and less likely that others observed a signal realization different from s.5

We then show that, analogous to low and high values of q in the example, it is
possible to cleanly partition the general setting into encouragement environments,
in which greater aggregate participation encourages participation by making it
more likely that an individual can make a difference, and discouragement envi-
ronments, in which greater aggregate participation discourages participation by
making it less likely that an agent can make a difference.

Our main results establish that more similar information in the CAD order in-
creases participation in encouragement environments but can reduce participation
in discouragement environments. Formally, for any strategy profile, we define the
participation (nonparticipation) set as the set of signals for which agents par-
ticipate (do not participate). Given any information structure, our game can
admit multiple equilibria, including, possibly equilibria with strategies that are
non-monotonic in signals. We prove that more similar information enlarges the
participation set in the equilibrium with maximal participation in encouragement
environments (Theorem 1), but can shrink it in discouragement environments
(Theorem 2).

Notice that participation is costly for an agent but generates no benefit when
regime change is not beneficial for society, or when the agent’s participation is not

5For two-dimensional signals, our CAD order is equivalent to one proposed by Meyer (1990). Like
her, we require that the two signals have the same marginal distribution over signals.
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pivotal. In these events, in principle, increasing participation can be detrimental
to total social welfare. Theorem 3 shows that if the distribution of a regime’s
resilience is single-peaked, then maximal welfare unambiguously increases in the
encouragement environment. At the same time, much like maximal participation,
even maximal welfare can decrease in the discouragement environment.

We apply our methods to three applications. First, we study mass protests (as
in Shadmehr, 2021), and ask when we see encouragement and discouragement
environments in practice. Specializing to an environment where the resilience
of the regime is drawn from a Poisson distribution we show that sufficiently re-
silient regimes—requiring a large number of participants for regime change—are
encouragement environments. So the effect of changing information similarity
is qualitatively different based on the resilience of regimes: Increased similar-
ity of information facilitates greater participation in a mass protest when the
regimes are hard to change (high expected resilience), but can hurt participation
in protests against weaker regimes. We show that this is true also about the
likelihood of a successful protest: Increased information similarity increases (can
decrease) maximal equilibrium probability of successful regime change against
sufficiently (insufficiently) resilient regimes. Recall the mixed empirical evidence
regarding how modern information technology has affected protests. Our results
imply that increased similarity of information may have facilitated greater partic-
ipation in collective action against regimes previously thought to be impregnable
but, at the same time, hindered movements with ex-ante easier goals. These find-
ings also speak to the effectiveness of censorship under different regimes. When
authoritarian governments curb press freedoms, they effectively reduce the simi-
larity of information across individuals. Our results suggest that it is precisely the
resilient authoritarian governments that benefit more from doing this. Less pow-
erful regimes may face larger protests and a higher likelihood of being overthrown
when attempting to restrict press freedom.

Second, we apply our framework to a setting of costly voting in a committee
(as in Palfrey and Rosenthal, 1985). We consider a monetary policy committee
with more than two members who must vote on whether to raise interest rates.
A rate increase is implemented only if a threshold number of members vote for
it. Public opinion is against any rate increases, and committee member votes
are observed ex post, making it costly for any member to vote in favor of a rate
increase. Committee members base their decision on their private information
about whether a rate increase is warranted based on the state of the economy.
Their information can be more or less similar depending on their backgrounds—
academic backgrounds or areas of expertise that makes them focus on different
aspects of the available evidence. How do changes in member diversity affect the
voting outcome? In this setting, there is no uncertainty about the vote threshold.
But importantly, with multiple members, we need to develop an analog of the
CAD order to compare multivariate binary signals. With this new CAD order,
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we can establish results analogous to Theorems 1 and 2. We show that conditional
on the rate increase being warranted, a more diverse committee (with less similar
information) strengthens the incentive to vote correctly and increases the maximal
equilibrium number of votes in favor of a rate increase if fewer votes are required
for a rate hike. Conversely, if more votes are required for a rate hike, a more
diverse committee weakens the incentive to vote correctly. We also examine how
changes in information similarity influence the optimal voting threshold rule.

In our final application, we consider a public good provision problem in a “private-
value setting”. There are two groups of N agents each. Each agent simultaneously
decides whether or not to contribute to a public good, and the public good is
provided if at least a certain minimum number agents contribute. Unlike in our
baseline model, there is no fundamental uncertainty. Rather, it is commonly
known that the public good is beneficial for society, but the costs of contribution
are private. Agents make contribution decisions after they observe their own
private costs. So agents face only strategic uncertainty. We examine whether
greater similarity in costs across agents leads to higher contributions to the public
good, and derive analogs of our main results.

We conclude by discussing other extensions and limitations of our model.

A. Related Literature

A large literature going back to at least Hirshleifer (1971) studies how exogenous
changes in the information environment affect agents’ incentives in strategic en-
vironments. More recently, Morris and Shin (2002), Angeletos and Pavan (2007),
Bergemann and Morris (2013), Jensen (2018), and Mekonnen and Vizcáıno (2022)
have studied this question in a class of games with pure complementarity or sub-
stitutability. This literature provides insights about how changes in the exogenous
information structure affect the monotone equilibria and welfare. Van Zandt and
Vives (2007) have shown that in games of strategic complementarity, the extremal
equilibria are in monotone strategies. Our canonical collective action game is not
a game of pure complementarity, and best responses to monotone strategies may
not be monotone, making the established tools unsuitable. Moreover, much of
the literature focuses on the effect of new public information. Three notable ex-
ceptions are Morris and Shin (2007), de Mesquita and Shadmehr (2023) and An-
geletos and Lian (2016). Like us, these papers vary the correlation of information
across agents in a coordination game while keeping the belief about fundamentals
unchanged. Morris and Shin (2007) make the partition of agents that receive the
same signals coarser: this indeed is a way to increase CAD-similarity. Angeletos
and Lian (2016) introduce a common noise with private signals in a Gaussian
set-up: Here, the increase in correlation implies an increase in CAD-similarity
only if the state has uniform prior. de Mesquita and Shadmehr (2023) compare a
combination of a public and private signal with only a private signal, making the
information structures not CAD-comparable because the information structures
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have different signal spaces.

We consider an arbitrary signal structure and propose CAD as a natural order of
information similarity. The existing literature contains other measures of inter-
dependence of joint distributions (for example, Müller and Stoyan (2002), Meyer
and Strulovici (2012)), but none are appropriate for comparing the conditional
belief distributions that arise in strategic settings with incomplete information.
For the bivariate case (the focus of this paper), the CAD order is the same as
that in Meyer (1990). Like her, we consider multivariate random variables with
fixed marginal distributions while changing the joint distribution. Clemen and
Winkler (1985) and Cheng and Borgers (2024) study how such changes impact
the value of information and show that informational diversity may be valuable.
These papers also consider an information structure with fixed marginals and vary
the correlation structure. de Oliveira, Ishii and Lin (2023) consider an environ-
ment with known marginal distributions but unknown joint distribution to obtain
the robustly optimal policy in a class of decision problems. Awaya and Krishna
(2022) study the effect of the interdependence of signals on common learning as
do Cripps et al. (2008). They show that essentially any interdependence obstructs
common learning.

We also contribute to the sizable literature on protests and voting. The majority
of the theoretical work on protest focuses on the coordination aspect. How-
ever, some recent papers—for example, Shadmehr (2021), Dziuda, Gitmez and
Shadmehr (2021), and Park and Smyrniotis (2022)—incorporate free-riding and
construct cutoff equilibria. Dziuda, Gitmez and Shadmehr (2021) show that a
lower required participation threshold for success might not increase the likeli-
hood of a successful completion of a project. Mutluer (2024) shows that a higher
cost of participation may lead to larger protest. These papers do not consider
changing information environments, which is our focus. Some recent empirical
papers have studied the effect of modern communication technologies on the size
of protests. Manacorda and Tesei (2020) show empirical evidence that mobile
phones facilitated protests in Africa, and Enikolopov, Makarin and Petrova (2020)
show that the diffusion of an online social network increased protest turnout in
Russia. In contrast, Cantoni et al. (2019) demonstrate, in an experiment about
mass protesters in Hong Kong, that the knowledge of others’ participation led to
a stronger temptation to free-ride for potential participants. These ambiguous
empirical results underscore the importance of our research question. We provide
a characterization of when information similarity helps and when it hurts. Our
results have implications for the effect of press freedom on protests. Edmond
(2013) considers a game of protest in which the regime can manipulate informa-
tion. However, in this game, the agents only have the coordination motive and no
free-riding motive. In a voting application, we study how informational diversity
affects voting incentives. Taylor and Yildirim (2010) and Roesler (2022) study
similar questions. In these papers, an agent can always get her desired outcome
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by voting, if no one else votes. In contrast, in our setup, an agent cannot get
her desired outcome by being the only vote. Chemmanur and Fedaseyeu (2018)
present a model of voting on a corporate board that closely resembles our appli-
cation. Kattwinkel and Winter (2023) characterize the optimal voting rule under
conditionally independent signals. We consider only simple threshold voting rules
but show how information similarity affects the optimal voting rule.

II. A Regime-Change Game

There are two states of the world: θ P Θ “ t0, 1u. In θ “ 1, it is socially beneficial
to change the regime. In θ “ 0, it is not socially beneficial to change the regime.
Society consists of G “ 2 groups, and each group comprises N agents. Each
agent makes a binary action choice of whether or not to participate a P t0, 1u.
Participating (choosing a “ 1) costs c ą 0, while not participating (choosing
a “ 0) is costless. Regime change occurs if and only if enough agents participate.
Agents are uncertain about the threshold participation required to change the
regime, denoted by n̄ ` 1. We assume that n̄ ` 1 is an Nzt1u-valued random
variable, where n̄ follows probability mass function ψp¨q and cumulative mass
function Ψp¨q.6 We call n̄ the resilience of the regime. We assume that θ and n̄
are independent. We summarize the payoffs in the matrix below, in which n̄ ` 1
is the realized threshold and A denotes the number of agents who participate.

A ě n̄` 1 A ď n̄
a “ 1 θ ´ c ´c
a “ 0 θ 0

Table 2—: Payoffs

This regime change game captures the tradeoff between coordination and free-
riding in a collective action problem in a parsimonious way. Later in the paper,
we consider variations of the model to fit different applications: in a committee
voting application, we consider a fixed threshold (voting rule) and more than
two committee members (no groups). In a public good contribution setting, we
consider heterogeneous private costs and no common state.7

A. Information Structure

Before deciding whether to participate, agents receive information about the state
of the world. There is a fixed, finite set of signals S. Each group g P t1, 2u receives

6n̄ ` 1 ě 2 means that at least two participating agents are required to change the regime.
7Section VIII contains several other extensions. For instance, we allow group sizes to be uncertain

and unobserved. We let the state reflect the attainability of regime change rather than the desirability
of regime change. We study more general payoff with more than two states, and a possible “warm glow
effect” from participation when the regime changes. Also, Section B2 in the online appendix provides a
detailed comparison of our model with others in the literature.
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a signal Sg drawn from S, and every agent in group g observes only the signal
received by their own group. Let S :“ pS1,S2q. We denote the joint distribution
of pθ,Sq by Pp¨q P ∆pΘ ˆ S2q, and the distribution of S conditional on θ “ θ by
Pθ P ∆pS2q. As we will describe in Section II.C, similarity of information in our
context will simply be a measure of interdependence of S.

We assume that S1,S2 are independent of n̄, i.e., a signal conveys no information
about the resilience of the regime. Let µ :“ Pptθ “ 1uq. For each g P t1, 2u, we
denote the marginal distribution of Sg in state θ by Pθ

g P ∆pSq. We assume that

the distribution of Pθp¨q is exchangeable so that Pθ
1 “ P

θ
2 “: Pθ for all θ P Θ.

Let µpsq :“ Pptθ “ 1u|tSg “ suq denote the posterior probability that any agent
in group g assigns to the state being 1 given a realized signal s. We assume that
µ : S Ñ r0, 1s is injective. Given group g, we let S´g be the random variable
denoting the signal of the other group. Let Pθ

s P ∆pSq denote the conditional
distribution of S´g given state θ “ θ and Sg “ s. Since Pθ is exchangeable, Pθ

s p¨q

is the same for every group.

B. Strategies and Aggregate Participation

Strategies: A (pure) strategy of agent i from group g is a mapping,

σg : S Ñ t0, 1u.

That is, we assume symmetric strategies within a group. We restrict attention to
pure strategies throughout the paper. Given a strategy profile σ “ pσ1, σ2q, we
define the participation set of σg for group g, denoted by P pσgq, to be the set of
signals such that σgpsq “ 1. Analogously, we define the nonparticipation set of
σ, denoted by NP pσgq :“ SzP pσgq. When the dependence on σg is obvious, we
denote P pσgq and NP pσgq by Pg and NPg, respectively.

Aggregate participation: Let A denote the random variable corresponding to
the total number of participating agents, given a strategy profile.

A :“
2
ÿ

g“1

NσgpSgq

We call A the aggregate participation. A is S-measurable and depends on σ, and
when this is obvious, we suppress σ. All agents in group g receive the same signal
and have the same belief. Let A´gpsg, s´g;σq be the aggregate participation
according to an agent in group g, excluding herself. Then we have

A´gpsg, s´g;σq :“ Nσ´gps´gq ` pN ´ 1qσgpsgq

“ N1s´gPP´g ` pN ´ 1q1sgPPg .

Expected aggregate participation in θ “ 1:
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For any σ, define

V pσq :“ ErApS;σq|θ “ 1s(2)

to be the expected aggregate participation in state 1, which is the state in which
it is beneficial to change the regime. For a fixed σ, V pσq depends only on the
marginal distribution of the signals and not on the joint distribution. So infor-
mation similarity affects V only by affecting the equilibrium σ. We state this in
the following lemma. The proof is in the appendix. With some abuse of notation,
let P1pSq denote PpSg P S|θ “ 1q.

LEMMA 1: For any σ, with associated participation sets Pg for g P t1, 2u

V pσq “ N
G
ÿ

g“1

P
1pPgq.

Therefore, V pσq “ N rP1pP1
Ť

P2q `P
1pP1

Ş

P2qs.

Solution concept: We consider Bayes Nash equilibria in pure strategies. We
do not impose any additional structure on the equilibrium, such as monotone or
symmetric strategies. Multiple equilibria may exist, including one in which no
one participates regardless of the signal.

In a collective action problem, best responses are not monotonic in aggregate par-
ticipation, unlike in other regime-change games with only strategic complemen-
tarities (Morris and Shin, 2002, for example). Therefore, it is not clear whether
equilibria can be ordered in any natural way. This means we cannot use existing
tools—such as those used in supermodular games—directly. Let EpPq be the set
of strategy profiles that constitute an equilibrium under information structure
P. Given multiple equilibria, we focus on how increased similarity affects the
maximal possible participation in any equilibrium. Accordingly, we define the
following.

DEFINITION 1: Maximal Participation Equilibrium and Maximal Equi-
librium Aggregate Participation: We say that an equilibrium σ˚ is a maximal
participation equilibrium if V pσ˚q ě V pσq for all σ P EpPq.8 Let V ˚pPq de-
note the expected aggregate participation (in state 1) in the maximal participation
equilibrium given information structure P, and call it the maximal equilibrium
aggregate participation.

Both the expected aggregate participation given a strategy V pσq and the max-
imal equilibrium aggregate participation for an information structure V ˚pPq are
defined conditional on θ “ 1; that is, when change is beneficial. For brevity,

8Since the set of signals is finite and we look at pure strategies, the existence of a maximal aggregate
participation equilibrium is guaranteed.
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henceforth, we do not mention this explicitly. V p¨q,V ˚p¨q also depend on other
parameters, such as n̄. We typically suppress this dependence and only make the
dependence on the information structure explicit.9

Arguably, instead of studying maximal aggregate participation, we could have
focused on maximal welfare. One reason to focus on participation is its empirical
relevance. Recent work in political science on collective action measures aggregate
participation in mass protests.10 In Section IV, we also discuss the impact of
similarity of information on welfare.

C. A Measure of Information Similarity

Given our research question, we need a notion of informational similarity. Agents
make participation decisions based on their beliefs about the state of the world and
the expected aggregate participation. So they must reason about the conditional
probability of others’ information given their own. We use the following similarity
order for two-dimensional random variables using such conditional beliefs.

DEFINITION 2 (Concentration Along Diagonal (CAD)): Let Y Ă R be a

finite set. Let Y and pY be two Y2-valued exchangeable random variables whose
distributions are given by D and pD , respectively. We say Y is more similar than
pY in the CAD order, denoted by Y ěCAD

pY or D ěCAD
pD , if the following two

conditions hold.

1) Yi and pYi are identically distributed for all i P t1, 2u.

2) For y P Y and T Ď Y,

a) DpY2 P T |Y1 “ yq ě pDpxY2 P T |xY1 “ yq if y P T .

b) DpY2 P T |Y1 “ yq ď pDppY2 P T |pY1 “ yq if y R T .

By exchangeability of the distributions, we can interchange Y1 and Y2 in the defi-
nition. We use the CAD order to compare Pθ

s p¨q, the beliefs of players conditional
on a state, and a realized signal, keeping the marginal beliefs conditional on θ “ θ
by Pθ unchanged.11

The CAD order captures the idea that when information becomes more similar,
any agent believes that it is now more likely that others received the same signal
as they did. Agents face two types of uncertainty: fundamental uncertainty about

9Most of our results about the expected aggregate participation remain unchanged if we used the
ex-ante expected aggregate participation rather than expected aggregate participation when θ “ 1.

10For instance, several empirical studies (Enikolopov, Makarin and Petrova, 2020, e.g.), as well
as popular press articles (e.g., https://www.nytimes.com/2023/11/22/opinion/does-protest-work-
bevins.html) and even datasets that document protests over time (Clark and Regan, 2016, e.g.) record
turnout.

11We analyze the effect of increasing similarity of P1
s p¨q. This is because, given the definitions of

states and payoffs in our game, changing P0
s p¨q is not payoff relevant if marginals Pθ are unaltered. See

Section VIII for a more detailed discussion.

https://www.nytimes.com/2023/11/22/opinion/does-protest-work-bevins.html
https://www.nytimes.com/2023/11/22/opinion/does-protest-work-bevins.html
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θ, and strategic uncertainty about the other group’s information. Part 1 in the
definition means that an increase in CAD keeps the fundamental uncertainty
unchanged, and potentially varies only the strategic uncertainty.

The large literature that studies the value of public information in coordination
games (for example, Morris and Shin, 2002) alters both fundamental and strategic
uncertainty at the same time since public information changes both the joint and
the marginal distribution. By keeping the fundamental uncertainty unchanged,
our formulation isolates the effect of strategic uncertainty. In Section VIII, we
discuss how our results are robust to allowing the marginal distributions to change.

To gain more intuition about the notion of CAD, it is useful to consider a simple
numerical example of two information structures that are CAD-ordered. Sup-
pose ppY1, pY2q is an information structure with pYi’s being conditionally indepen-
dent. Now consider a new information structure Y , with the same marginal
distribution as pY . But now the Yi’s are conditionally independent with probabil-
ity 1 ´ ε for some ε ą 0 and perfectly correlated with probability ε. Y is more
similar than pY in the CAD order. To see how such a CAD increase in informa-
tion similarity can arise in practice, consider how people have converged on where
they get information from. For instance, with a dominant platform like YouTube
and algorithms steering content to users, it has become more likely (higher ε)
that people view exactly the same content, compared to several years ago. This
corresponds to a CAD increase.

The CAD order above is equivalent to a notion proposed by Meyer (1990). Def-

inition 2 can be equivalently stated as Y ěCAD
pY if the probability of events in

which pY1, pY2 are exactly equal must (weakly) increase under Y , and the probabil-

ity of events in which pY1, pY2 are unequal must (weakly) decrease under Y . The
CAD order can also be defined for more than two-dimensional random variables.
In this case, we need to reformulate the order in terms of the distribution of the
number of other agents with the same signal realization. It is worth highlight-
ing that with more than two dimensions, CAD is distinct from various orders in
Meyer (1990), and is also not nested in some standard orders like the supermod-
ular order. The interested reader may refer to our companion paper Basak, Deb
and Kuvalekar (2025), in which we provide results about the comparison between
CAD orders and other well-known orders like the supermodular order.12

The requirement that the agents see exactly the same signal with a higher prob-
ability may be too strong in some contexts, making the CAD order quite incom-
plete. Indeed, two information structures Y and pY are not comparable in the CAD
order if the probability of events in which pY1, pY2 are very close in value increased
under Y and the probability of events in which pY1, pY2 are significantly different

12In Basak, Deb and Kuvalekar (2025) we develop a class of orders—all based on the idea of greater
concentration along a diagonal—and argue why these are the right orders of information similarity for
Bayesian games of pure coordination.
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decreased. We discuss the implications of using alternative, more complete orders
after presenting our main results.

Finally, notice that we construct posterior beliefs explicitly using the signals,
rather than model signals as posteriors themselves, as is now standard, following
Kamenica and Gentzkow (2011). Our assumption that µp¨q is injective implies
that signals and posteriors are interchangeable. We could have chosen signals
as posteriors and started with a feasible joint distribution over posterior beliefs
instead. With more than one agent, characterizing the feasible joint distribu-
tions over posteriors is not trivial. Recently, Arieli et al. (2021) characterize the
set of feasible two-dimensional joint distributions. By working with signals di-
rectly and performing the CAD operations, we have feasible joint distributions
by construction.

III. Information Similarity and Participation

In this section, we present our main results that characterize how increased sim-
ilarity of information affects participation in equilibrium. All proofs are in the
appendix.

A. Preliminaries

In an equilibrium of our regime-change game, an agent is willing to incur the
cost of participation if and only if she believes that it is sufficiently likely that a
change is beneficial and that her participation will make a difference. Consider
an agent in group g P t1, 2u. If both groups participate, then her participation
makes a difference only if the required threshold of participation for regime change
n̄` 1 “ 2N . Similarly, if only her own group participates, then her participation
makes a difference only if n̄`1 “ N . Finally, if only the other group participates,
then she makes a difference if n̄`1 “ N`1. Below, we define expressions Λb, Λo,
and Λ´o, which denote, respectively, the probabilities of an agent being pivotal
when both groups participate, only her own group participates, and only the other
group participates.

Λb :“ ψp2N ´ 1q, Λo :“ ψpN ´ 1q, Λ´o :“ ψpNq.(3)

We assume that a single agent cannot cause regime change. This means an agent
can never be pivotal if no other agent participates, i.e., ψp0q “ 0. While models
with pivotality considerations are ubiquitous in the voting literature, one common
critique is that voters in large electorates are unlikely both to condition on being
pivotal, and to ever be pivotal. But in our setting with uncertainty about the
required threshold, it is natural to assume that agents do think about whether
their participation can make a difference. Moreover, Λb, Λo, and Λ´o are smooth
functions of pivotal probabilities. They serve as a way of modeling the incentive
to avoid costly participation when there is strategic uncertainty.
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We assume throughout the paper that from any agent’s perspective, the proba-
bility of being pivotal when only the other group participates is weakly smaller
than the probability of being pivotal when only her own group participates or
when both groups participate.

ASSUMPTION 1: maxtΛo,Λbu ě Λ´o

We first write down the conditions for a strategy profile to be an equilibrium.

PROPOSITION 1: A strategy profile σ is an equilibrium if and only if for all
g P t1, 2u and for all s P S,

P1
s pP´gqΛb ` p1 ´ P1

s pP´gqqΛo ě
c

µpsq
if s P Pg(IC:P)

P1
s pP´gqΛ´o ď

c

µpsq
if s P NPg.(IC:NP)

The intuition is straightforward. Consider an agent in group g with signal s P Pg.
If the other group also receives a signal in its participation set, which occurs with
probability P1

s pP´gq, then this agent can make a difference with probability Λb.
If the other group does not receive a signal in P´g, then the agent can make a
difference with probability Λo. (IC:P) simply says that the agent has an incentive
to incur the cost of participating if she believes she can make a difference with a
sufficiently high probability. The logic behind (IC:NP) is similar.

To capture how the incentives change with similarity of information, it is conve-
nient to partition the model primitives into two environments.13

DEFINITION 3: [Encouragement/Discouragement] move to next line

• We say we are in an encouragement environment if

(E) Λb ą Λo.

In this case, an agent is more likely to make a difference when both groups
participate than if only her own group participates; that is, higher aggregate
participation encourages participation.

• We say we are in a discouragement environment if

(D) Λo ą Λb.

In this case, an agent is more likely to make a difference when only her group
participates than if both groups participate; that is, higher participation by
others discourages individual participation.

13In the knife-edge case Λb “ Λo, changing information similarity has no impact.
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The reader may wonder if there is a connection between the encouragement and
discouragement environments and strategic complementarities and substitutabil-
ities.14 In our two-player example in the introduction, the condition for the
encouragement environment boils down to p1 ´ qq ą q or q ă 1

2 , and the discour-

agement condition is q ą 1
2 . When q ă 1

2 an agent’s incentive to participate is
increasing in the probability that the other agent participates: In other words, the
encouragement environment is exactly an environment of strategic complemen-
tarity. Conversely, when q ą 1

2 an agent’s incentive to participate is decreasing
in the probability that the other agent participates making the discouragement
environment one of strategic substitutability.

However, for two groups with N ą 1 agents, the equivalence between the dis-
couragement environment and strategic substitutability does not hold. What is
different with N ą 1 agents, is that an agent’s incentive to participate depends
also on what other agents in her own group do. (IC:P) is the agent’s incentive
constraint to participate after her group receives a signal in the participation
set, and (IC:NP) is the incentive constraint to not participate after her group
receives a signal in the non-participation set. In the encouragement environment,
an agent’s incentive to participate increases as the other group participates more
(i.e., if P´g expands), regardless of her signal. Therefore, the encouragement
environment is equivalent to one of strategic complementarity. However, in the
discouragement environment, the incentive to participate decreases as the other
group participates more, only for agents with signals in the participation set. In
contrast, for agents with a signal in the non-participation set, their incentive to
participate depends on,

P1
s pP´gqΛ´o.

Clearly, if P´g increases (in the set order), the incentive to participate increases.
Therefore, the discouragement environment is not equivalent to an environment
with strategic substitutability.

Theorems 1 and 2 establish that if we compare information similarity in the sense
of CAD, then the above simple condition about primitives (whether Λb ą Λo

or Λo ą Λb) yields a complete characterization of when increased information
similarity facilitates or hinders participation.

B. Encouragement Environment

THEOREM 1: In encouragement environments, the maximal equilibrium aggre-
gate participation increases when information becomes more similar. That is,

14Typically, we say that a game exhibits strategic complementarities (substitutabilities) if each agent’s
best response action increases if the expected action of the other agents increases (decreases) (see Morris
and Shin, 2003).
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Pθ ěCAD
pPθ for all θ ùñ V ˚pPq ě V ˚p pPq in (E).

This is true regardless of how P0 changes, as long as the marginals Pθ are unal-
tered.

The proof is in the appendix and proceeds in two steps. First, we show that in
encouragement environments, the maximal participation equilibrium must be in
symmetric strategies. Then we show that any maximal participation equilibrium
remains an equilibrium when information similarity increases. Suppose that in the
maximal equilibrium, in each group, an agent participates if and only if s P P .
If information similarity increases, an agent with s P P now assigns a higher
probability that the other group also sees a signal s P P that induces them to
participate. That is, P1

s pP q increases for s P P . Since Λb ą Λo, we can see
from (IC:P) that such an agent has an even stronger incentive to participate.
Analogously, if information similarity increases, a nonparticipating agent with
s P NP now assigns a lower probability that the other group sees s P P . That is,
P1
s pP q decreases for s P NP . We can see from (IC:NP) that a nonparticipating

agent has an even weaker incentive to participate.

C. Discouragement Environment

Next, we analyze discouragement environments, in which Λo ą Λb. Let us first
restrict attention to symmetric equilibrium. A symmetric equilibrium under pP
might no longer be an equilibrium under P when P ěCAD

pP. This alone does
not imply a smaller maximal equilibrium participation under P, because new
equilibria may arise under P that were not sustainable under pP. Given any
information structure P and a maximal equilibrium σ˚, we define a condition
that describes why σ˚ is maximal under P. Under symmetric equilibrium, this
condition simply says that the equilibrium is maximal because, for any other
strategy with greater participation, some participating agent wants to free-ride.
Formally, for any such strategy with participation set P ,

␣

P1
s pP qΛb ` p1 ´ P1

s pP qqΛo

(

ă
c

µpsq

for some s P P . We call this maximality due to free-riding. Under this above
condition, no new equilibrium with greater participation can emerge under more
CAD-similar information because some agents who were supposed to participate
would want to free-ride.

Recall that the above condition was derived by restricting attention to symmetric
equilibrium. However, in general, the maximal equilibrium might no longer be
symmetric in the discouragement environment. Therefore, the sufficient condition
we need for maximality of equilibrium (defined below) is more involved.

DEFINITION 4 (Condition M): Let σ˚ be a maximal equilibrium for P with par-
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ticipation sets pP ˚
1 , P

˚
2 q. We say that P satisfies condition M if, for any strategy

profile pσ with participation sets p pP1, pP2q such that V ppσq ą V pσ˚q,

at least one of the following holds.

(M1) Ds P pP1
Ş

pP2 such that

min
iPt1,2u

!

P1
s p pPiqΛb ` p1 ´ P1

s p pPiqqΛo

)

ă
c

µpsq
.

Or

(M2) Ds P p pP1
Ť

pP2qzp pP1
Ş

pP2q such that

1
sP pP1

P1
s

´

pP1

¯

` 1
sP pP2

P1
s

´

pP2

¯

ą
c

Λ´oµpsq
.

Condition M says there are two reasons why any strategy profile pσ with a larger
expected participation than the maximal equilibrium σ˚ fails to be an equilibrium.
Either (IC:P) is violated for some signal that prescribes both groups to participate
under pσ, or (IC:NP) is violated at a signal at which exactly one group is prescribed
to participate under pσ. Below we establish that in discouragement environments,
if the information structure satisfies condition M, increasing information similarity
leads to lower maximal equilibrium aggregate participation.

Condition M is not a condition on the primitives of the model. However, a
straightforward sufficient condition that guarantees condition M is as follows. Let
S be ordered according to the posterior beliefs, µpsq. Define ps :“ infts : µpsqΛo ě

cu. If pσ :“ 1Sěps is an equilibrium for some P, then P satisfies condition M. The
reason is that regardless of the information structure, (IC:P) can never be satisfied
for s ă ps. Therefore, no equilibrium can have a larger expected participation
than pσ. And therefore condition M is satisfied. One easily verifies with a binary-
signal example that this sufficient condition is not vacuous. Equipped with this
condition, we now present our second main result, which establishes how increased
information similarity can reduce maximal aggregate participation.

THEOREM 2: In a discouragement environment that satisfies condition M, the
maximal equilibrium participation decreases when information becomes more sim-
ilar. That is,

Pθ ěCAD
pPθ, for all θ ùñ V ˚pPq ď V ˚p pPq in (D) if pP satisfies condition M.

Moreover, the inequality can be strict. The result is true regardless of how P0

changes, as long as the marginals Pθ are unaltered.

The proof is in the appendix. The argument involves two steps. First, we argue
that the maximal equilibrium might no longer be an equilibrium when information
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becomes more similar. Let σ˚ with participation sets pP ˚
1 , P

˚
2 q be the maximal

equilibrium under pP. Consider a participating agent with a signal s P P ˚
1

Ş

P ˚
2 .

If information becomes more similar, this agent assigns a higher probability to the
event that the other group also receives a signal in their respective participation
set. However, unlike in encouragement environments, this reduces her incentive
to participate since Λo ą Λb. As a result, this agent’s (IC:P) may be violated.
Indeed, a nonparticipant’s (IC:NP) may also fail. Consider a signal s P P ˚

1 zP ˚
2 .

An agent in group 2 who receives such a signal is prescribed to not participate.
However, with increased similarity of information, this agent assigns a higher
probability that group 1 will participate. This, in turn, makes her more likely to
participate, which may violate (IC:NP). So the maximal equilibrium σ˚ under pP
may no longer be an equilibrium under P.

In the second step, we establish that no new equilibrium with larger expected
participation arises under P. Suppose, for a contradiction, there is an equilib-
rium σ1 with V pσ1q ą V pσ˚q. By the maximality of σ˚, we know that σ1 is not

an equilibrium under pP. By condition M, two cases arise. In case (i), σ1 is not

an equilibrium under pP because an agent’s incentive to participate (IC:P) is vio-
lated at some signal s P P 1

1

Ş

P 1
2, where both groups are prescribed to participate.

With more similar information, (IC:P) would continue to be violated. To see why,
note that (IC:P) is a convex combination of Λb and Λo, and with more similar
information, she assigns a higher weight to Λb. Now if (IC:P) was violated under
pP, then it will also be violated under P because in discouragement environments,
Λb ď Λo. In case (ii), σ1 is not an equilibrium under pP because (IC:NP) is vio-
lated for some agent—say, from group 2—with a signal in pP 1

1zP 1
2q. Such an agent

wishes to participate under pP because she assigns a high probability to the event
that group 1 participates. Under P, when information is more similar, she has an
even stronger incentive to participate (since she believes that the other group is
more likely to participate and her own group is not going to participate). So, in

both cases, if σ1 is not an equilibrium under pP, then it cannot be an equilibrium
under P either.

Discussion of Theorems 1 and 2: A few observations are worth highlighting.
First notice that we partitioned the model primitives into encouragement and
discouragement environments. The partition was independent of any particular
information structure. Theorems 1 and 2 make clear the economic significance
of this partition: The encouragement (discouragement) setting captures when
coordination (free-riding) is the primary hurdle to collective action. Measuring
information similarity using CAD yields the intuitive economic insight that in-
creasing information similarity helps collective action exactly when coordination
is the main challenge, and can hinder it when free-riding is the main challenge.

Second, we assume a fixed finite signal space without any additional restrictions
on the signal structure. Consequently, there is little hope of characterizing all
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equilibria. However, using an indirect approach, we can characterize the effects
of changing similarity of information on the set of equilibria and the maximal
ones. We restrict attention to pure strategies. In encouragement environments,
this is without loss: maximal equilibria are in symmetric pure strategies. In
discouragement environments, this need not be true. However, while not proved
formally in the paper, the qualitative insight that increased information similarity
can lead to lower participation in discouragement environments remains valid even
if the maximal equilibrium is in mixed strategies.

Finally, the extant literature often restricts attention to cutoff strategies for the
sake of tractability. In games of pure complementarities, this is a reasonable
assumption especially if one wishes to study the best (or the worst) equilibria
(see Morris and Shin (2002) for instance). However, in our setting with both
complementarities and substitutabilities, maximal equilibria, in general, need not
be monotone or symmetric. Moreover, especially in the discouragement environ-
ment, cutoff equilibria with positive participation may not even exist, even though
natural non-monotone equilibria with participation exist.15

However, if we focus on monotonic (cutoff) strategies, we can still obtain results
similar to Theorems 1 and 2, using an order that is weaker than CAD. Given
information structures Y and pY with the same marginals, we say Y ľCCAD

pY if

ProbpY2 P A|Y1 “ sq ě ProbppY2 P A|pY1 “ sq

for all s and all interval sets A containing s.16 Intuitively, increased similarity
no longer means that there is a higher chance of getting exactly the same signal.
Rather, Y ľCCAD

pY if Y1, Y2 are close to each other in value with a higher
probability relative to pY1, pY2. It is obvious to see that Y ěCAD

pY ùñ Y ľCCAD
pY , but not vice-versa. Corollary 1 below (whose proof we omit) is the analog of
Theorems 1 and 2 when restricting attention to cutoff strategies.

COROLLARY 1: Suppose that we restrict attention to cutoff strategies and let
V̄ p¨q denote the maximal equilibrium participation restricting attention to cutoff
strategies. Then, the following hold:

1) If Λb ą Λo and Pθ ľCCAD
pPθ for all θ, then V̄ pPq ě V̄ p pPq.

2) If Λo ą Λb and Pθ ľCCAD
pPθ for all θ, then V̄ pPq ď V̄ p pPq if pP satisfies

condition M restricted to cutoff strategies.

IV. Information Similarity and Welfare

In this regime-change game, participation is costly for an agent but generates no
benefit when θ “ 0, or when θ “ 1 and the agent is not pivotal. In these events,

15Shadmehr (2021) considers a game similar to ours, and highlights the absence of cutoff equilibria
when the noise in the signals is small.

16This assumes that the set of signals, S, is an ordered set.
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participation is, in fact, inefficient. An important question is whether or not the
increase in participation due to more similar information also generates higher
social welfare. We show that if the distribution of the threshold participation re-
quired for regime change ψ is single-peaked, then maximal welfare unambiguously
increases in the encouragement environment.

Given a strategy profile with participation sets of the two groups pP1, P2q, we
define the welfare as follows.

W pP1, P2;Pq :“ 2Nµ0Ψp2N ´ 1qP1pP1, P2q

` 2Nµ0ΨpN ´ 1q
`

P1pP1, NP2q ` P1pNP1, P2q
˘

´ cNPpP1q ´ cNPpP2q,

where NPi denotes the complement of set Pi, and PpSq :“ µ0P
1pSq ` p1 ´

µ0qP0pSq. The first term is the total benefit to society if both groups participate
to cause regime change. To see how we derive this term, note that 2N is the total
number of agents, µ0 is the probability that θ “ 1, P1pP1, P2q is the probability
that both groups participate in θ “ 1, and in this case, the regime changes only
if n̄ ` 1 ď 2N . The second term is the total benefit to society if only one group
participates to cause regime change. Analogously, in this term, 2N is the number
of agents, µ0 is the probability that θ “ 1, P1pPi, NPjq is the probability that
group i participates and group j does not when θ “ 1, and in this case the regime
changes only if n̄` 1 ď N . The two negative terms are the costs of participating
agents. We divide through by N , and define the normalized maximal welfare as

W ˚pPq :“ max
σPEpPq

1

N
W pP1pσq, P2pσq;Pq.

THEOREM 3: If the distribution of n̄, ψp¨q, is single-peaked, then

P1 ěCAD
pP1, P0 “ pP0, and Λb ą Λo ùñ W ˚pPq ě W ˚p pPq.

The above theorem implies that if ψ is single peaked, then, much like maximal
participation, maximal welfare also increases in the encouragement environment.
Moreover, as in Theorem 2, in the discouragement environment where increased
information similarity can reduce participation, it can also reduce welfare.

The proof of Theorem 3 is quite different from that of Theorem 1. We proceed
in two key steps. First, we show that in the encouragement environment, the
welfare maximizing equilibrium is symmetric. Recall that we showed also in the
proof of Theorem 1 that the maximal participation equilibrium is symmetric in
the encouragement environment. This does not immediately imply the same is
true for the welfare-maximal equilibrium, because higher participation does not
necessarily increase welfare. Nevertheless we show that, given any asymmetric
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equilibrium with participation sets pP1, P2q, welfare is higher if both groups par-
ticipate when they see signals in P1

Ť

P2. But for the strategy with participation
set P1

Ť

P2, while (IC:P) is satisfied, (IC:NP) may be violated. We complete the
argument by establishing that there always exists a symmetric equilibrium with
participation sets pT, T q with P1

Ť

P2 Ď T which results in even higher welfare.

Second, aggregate participation only depends on the marginal distribution of
signals, but this is not true for welfare. Even if agents play the same symmetric
equilibrium strategy under more similar information, it is more likely that both
groups will participate or no group will participate. The first effect positively
impacts welfare whereas the second effect does the opposite. Therefore, the overall
effect on welfare could be ambiguous. We show that for any symmetric strategy
profile σ, the welfare difference between P and pP is proportional to

Probpn̄ P tN, . . . , 2N ´ 1uq ´ Probpn̄ P t0, N ´ 1uq.

This difference is always non-negative in the encouragement environment when
ψp¨q is single-peaked. This proves the theorem.

Finally, while not stated explicitly in Theorem 3, it is easy to see how increased
information similarity can reduce maximal welfare in the discouragement environ-
ment. To this end, notice that when ψp¨q is single-peaked, the above probability
difference can be negative in the discouragement environment. In such situations,
even if σ is an equilibrium under both, P and pP, welfare can be strictly lower
under P as compared to pP. It is straightforward to construct such examples.

V. Application 1: Protests and Regime Resilience

We can apply our framework directly to study mass protests, and ask when we see
encouragement or discouragement environments in practice. We consider regimes
with resilience n̄ and assume n̄ ´ 1 is drawn from a Poisson distribution.17 We
show that sufficiently resilient regimes are encouragement environments.

PROPOSITION 2: If n̄ ´ 1 is drawn from a Poisson distribution with mean n,
then there exists a threshold resilience n˚ such that

1) if the average resilience n ą n˚, we are in an encouragement environment;

2) if the average resilience n ă n˚, we are in a discouragement environment.

The proof of the proposition follows directly from the fact that if n̄ ´ 1 follows
a Poisson distribution, then the probability of an agent being pivotal given that

k P t1, 2u groups participate is, expp´nqpnqkN´2

pkN´2q! .18

17The assumption that n̄ ´ 1 is distributed Poisson ensures that at least two participating agents are
necessary for regime change.

18Shadmehr (2021) establishes a similar result in a slightly different setup with N agents, a fixed
threshold, and heterogeneous costs. He addresses the empirical puzzle posed by Cantoni et al. (2019)
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This proposition and Theorems 1 and 2 together immediately imply that the effect
of changing information similarity is qualitatively different based on the resilience
of regimes: Increased similarity of information facilitates greater participation in
a mass protest when the regimes are hard to change (high expected resilience),
but can hurt participation in protests against weaker regimes.

In fact we can go further: Below we show that this is true not only about the
the extent of participation but also about the likelihood of a successful protest:
Increased information similarity increases (can decrease) maximal equilibrium
probability of successful regime change against sufficiently (insufficiently) resilient
regimes. Formally, we define, for a given information structure P and equilibrium
strategy profile σ

Πpσ;Pq :“PpA ě n̄` 1|θ “ 1q

as the probability that the regime changes. We assume that the regime anticipates
that agents will play the equilibrium with the maximal probability of regime
change. For simplicity, we restrict attention to symmetric equilibrium.19 We
define

Π˚pPq :“ max
σPEpPq

Πpσq.

We define a condition analogous to Condition M.

DEFINITION 5 (Condition M 1 ): Fix an information structure P. Let σ be an
equilibrium with maximum probability of success, i.e., Π˚pPq “ Πpσ;Pq. We say
that P satisfies condition M 1 if, for any strategy profile pσ with Πppσ;Pq ą Π˚pPq,

ther exists s P pP :“ P ppσq, such that

P1
s p pP qΛb ` p1 ´ P1

s p pP qqΛo ă
c

µpsq
.

PROPOSITION 3: If n̄ ´ 1 is distributed according to the Poisson distribution
with mean n, then there exists n˚˚ ă n˚, such that

1) For n ą n˚, if P1 ěCAD
pP1, then Π˚pPq ě Π˚p pPq

2) For n ă n˚˚, if P1 ěCAD
pP1, agents play a symmetric equilibrium, and pP

satisfies Condition M 1, then Π˚pPq ď Π˚p pPq

The proof of the result for the likelihood of successful regime change is similar
to the proof of Theorem 3. We show that for any symmetric equilibrium σ,

by showing how a canonical regime change game exhibits strategic complementarities (substitutabilities)
when the threshold for a successful regime change is high (low).

19As in Theorem 3, it is without loss of generality to restrict attention to symmetric equilibrium in
the encouragement environment.
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Πpσ;Pq ´ Πpσ; pPq is proportional to

Probpn̄ P tN, . . . , 2N ´ 1uq ´ Probpn̄ P t0, N ´ 1uq.

Since the Poisson distribution is single peaked, this difference is always positive
in the encouragement environment (n ą n˚). This means for sufficiently resilient
regimes, higher CAD-similarity increases the aggregate protest size and the prob-
ability of regime change. However, this difference is not necessarily negative in the
discouragement environment (n ă n˚). This means even if higher CAD-similarity
reduces the size of protest, the probability of regime change may still increase.
However, there exists n˚˚ ă n˚ such that if the average resilience n ă n˚˚, then
the above difference is negative,20 implying that higher CAD-similarity reduces
probability of regime change.21

These results speak to the discourse on the role of media in mass protests. For
instance, Enikolopov, Makarin and Petrova (2020) provide empirical support for
increased protest turnout due to social media penetration in Russia. Manacorda
and Tesei (2020) show that increased mobile phone usage facilitated protests in
Africa. Our results highlight that while these studies show how a more connected
world enabled large protests against regimes previously thought to be impreg-
nable, they do not consider how this same increased information similarity could
have hindered collective action in other movements with ex ante easier goals.

Little (2016) and Shadmehr and Bernhardt (2017) are two papers that show
that greater communication can reduce the likelihood of a successful protest. In
Shadmehr and Bernhardt (2017), if the regime is sufficiently bad, information
sharing may persuade individuals who would otherwise protest to stay home.
In Little (2016) communication makes it easier for citizens to air grievances,
and raises the threshold of bad news required for agents to protest. We offer a
qualitatively different explanation: Increased information similarity can hinder
protests by exacerbating free-riding, which is pervasive in any collective action
setting.

Our theory also has implications for press freedom under authoritarian govern-
ments. A common tool used by such regimes is curbing press freedom, that is,
reducing the similarity of information across individuals. Our results suggest that
it is precisely the resilient authoritarian governments that benefit more from curb-
ing press freedom. Less powerful regimes may face larger protests and a higher
likelihood of being overthrown when they restrict press freedom.

20It is easy to see that the probability difference is negative for n “ 1, and the result follows from
continuity.

21In the appendix (Proposition 6), we show that given a strategy profile that is an equilibrium under

both P and pP, conditional on there being a protest, increased similarity increases the probability of a
successful regime change.
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VI. Application 2: Costly Voting in Committees

Next, we apply our framework to voting in committees (à la Palfrey and Rosen-
thal, 1985). Consider members of a monetary policy committee who must vote
on whether to raise interest rates. An interest rate increase is implemented if
and only if a threshold number of members vote in favor of it. Voting in favor
of an interest rate increase entails an individual cost. This is because votes are
public and the median public opinion wants the status quo to be maintained. So,
members who vote in favor incur a reputation cost, or a cost of facing public
hostility ex-post. The committee members want to increase interest rates only if
such an increase is warranted. They choose how to vote based on their private
information about how a rate increase affects the economy. Members’ private
information exhibit different levels of similarity depending on the diversity of
their backgrounds—for example, different academic expertise may lead members
to focus on different aspects of the available evidence. What effect do changes in
diversity of the committee have on voting outcomes? We apply our tools to char-
acterize when increased information similarity (less diversity among committee
members) strengthens or weakens the incentive to vote in favor of a rate increase
based on evidence, and how it affects the choice of the optimal voting threshold.

Suppose the committee comprises G ą 2 members. The economy is in one of two
possible states: a rate increase is either unnecessary (θ “ 0) or warranted (θ “ 1).
Each member i privately receives a noisy binary signal Si P S “ t0, 1u about the
state θ. Conditional on state θ, the signals are drawn from a joint distribution
Pθ. These signals can be interpreted as each committee member’s understanding
of the available data given their background or expertise. Information among
committee members is more similar if their backgrounds are more similar. The
committee uses a qualified majority threshold rule to overturn the status quo, i.e.,
a rate increase is implemented if and only if more than n̄` 1 members cast votes
in favor. Unlike in our baseline setup, the threshold is fixed. If a rate increase is
implemented, the members get a payoff of θ. Voting in favor of a rate increase
costs c. For simplicity, we assume c

µp0q
ą 1 to guarantee that in any equilibrium,

a member who receives Si “ 0 never votes in favor of a rate increase. We restrict
attention to symmetric strategies.

With G ą 2 agents, we need to extend our notion of CAD to compare in-
formation similarity of random variables with more than two dimensions. Let
I “

ř

jPG 1Sj“1 denote the number of committee members who receive sig-

nal Sj “ 1, and let I´i “
ř

jPGztiu 1Sj“1 denote the number of members other
than i who receive signal Sj “ 1. Let γ be the probability distribution function
of I´i conditional on θ “ 1 and Si “ 1

DEFINITION 6: We say P1 ěCAD
pP1 if there exists k˚ P t0, 1, . . . , G´ 2u such

that
γpkq ď pγpkq for all k ď k˚
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and γpkq ě pγpkq for all k ą k˚.

We call k˚ the index of sign change between P1 and pP1.

Suppose a member receives a signal 1. This definition means that when informa-
tion similarity increases, then conditional on the rate increase being warranted
(θ “ 1), each member assigns a higher probability to more than k˚ others having
also observed signal 1 and a lower probability to fewer than k˚ others having
observed the opposite signal 0.22

Consider a strategy profile, denoted by σ1, in which members vote in favor of a
rate increase whenever they receive Si “ 1. For σ1 to be an equilibrium, it must
be that an agent i who receives a signal Si “ 1 believes that he is sufficiently
likely to be pivotal, and he is pivotal when I´i ` 1 “ n̄ ` 1. Formally, σ1 is an
equilibrium if

(IC-voting) γpn̄q ě
c

µp1q
.

Proposition 4 below characterizes how increased similarity of information affects
the maximal number of votes in equilibrium in favor of a rate hike (conditional
on it being warranted).

PROPOSITION 4: Fix n̄, the threshold number of votes required to implement
a rate increase. Suppose P1 ěCAD

pP1, and let k˚ be the associated index of sign
change between P1 and pP1. Suppose σ1 P Ep pPq.

1) If k˚ ă n̄, then σ1 P EpPq.

2) If k˚ ě n̄, then it is possible that σ1 R EpPq.

The only candidate equilibrium with any votes in favor of a rate hike is σ1.
Studying maximal equilibria reduces to starting out with σ1 that constitutes an
equilibrium and checking if it remains an equilibrium when information similarity
increases. To see the intuition behind the result, let us examine the incentives of
a committee member i who believes that a rate increase is warranted based on her
signal Si “ 1, for two extreme voting rules. First, suppose that a unanimous vote
is required to increase rates (n̄ ` 1 “ Gq. Then member i’s vote is relevant only
when all the others also vote for a hike. This requires that all others have received
the same signal. With increased information similarity, γpG´ 1q increases, which
makes it more likely that her vote is relevant. This increases her incentive to
vote in favor of a rate increase conditional on the signal Si “ 1, regardless of k˚.
Next, suppose that one vote in favor is enough to implement the rate increase

22We do not restrict the conditional beliefs after Si “ 0. This is because, given c ą µp0q, an agent
never votes in favor of a rate increase after observing Si “ 0. For more general environments, we would
need restrictions on the conditional beliefs after any signal realization. In a companion paper, we present
extensions of the CAD order for more than two dimensions and study their implications for equilibrium
behavior in a class of binary-action games.
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(n̄ ` 1 “ 1). Then member i’s vote is relevant only if all the others vote against
the interest rate hike. Increased information similarity means γp0q decreases.
The incentive to vote for a hike in this case is diminished, regardless of k˚. In
general, how increased information similarity affects a member’s incentive to vote
will depend on k˚. Intuitively, conditional on the rate increase being warranted,
less similar information (a more diverse committee) strengthens the incentive to
vote correctly and increases the maximal equilibrium number of votes in favor of
a rate increase if the qualified majority threshold is low. Conversely, less similar
information weakens the incentive to vote correctly, if the threshold is high. This
leads to an interesting normative question about the design of optimal voting rules
in committees: how do changes in the diversity of a committee affect the choice of
the optimal voting threshold rule?23 We address this question in Appendix A.A8.

VII. Application 3: Public Good with Private Costs

As a final application, we consider a public good provision problem. There are two
groups consisting of N agents each. Each agent simultaneously decides whether
or not to contribute to a public good. The public good is provided if at least n̄`1
agents contribute. It is commonly known that the public good is beneficial for
society, and gives each agent a positive payoff of 1. An agent in group g P t1, 2u

has a cost Sg of contributing to the public good. We assume S :“ pS1,S2q is

drawn from a joint distribution pP (with finite support). Costs are private, in
that agents observe only the realized cost of their own group. We can interpret
participation in our baseline model as contribution, and the private signal as the
private cost. The payoff matrix is as follows.

A ě n̄ ` 1 A ď n̄
a “ 1 1 ´ si ´si
a “ 0 1 0

Table 3—: Payoffs for agent with private cost si

Unlike in our baseline setup, there is no uncertainty about a common state.
Rather, agents face only strategic uncertainty, because of private costs. Dziuda,
Gitmez and Shadmehr (2021) study such a public good contribution game. In this
environment, we can ask the same question: do more similar costs across groups
generate more contribution? We can define CAD-similarity of private costs, and
establish that the same result applies.

DEFINITION 7: Let P and pP be two joint distribution of private costs. P is

23In a recent paper, Kattwinkel and Winter (2023) study the optimal decision mechanism for juries,
allowing for general mechanisms but keeping the information structure fixed with independent signals
across jurors. Our framework considers a special class of decision mechanisms, namely those in which a
minimum threshold number of votes is required for a decision, and asks how the optimal rule changes
with a changing information structure.
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said to be more CAD-similar than pP if

1) The marginal distributions are the same, and

2) PpSj P T |Si “ sq ě pPpSj P T |Si “ sq if s P T and PpSj P T |Si “ sq ď

pPpSj P T |Si “ sq if s R T .

For simplicity, restrict attention to symmetric (pure strategy) equilibria. Given
any strategy profile σ, we let P pσq denote the realized costs for which each group
contributes. As before, we let V pσq denote the expected contribution for a fixed σ,

and let V ˚p pPq denote the expected contribution in the equilibrium with maximal

contribution, given information structure pP. We can also define, in this environ-
ment, the probabilities of an agent being pivotal when both groups contribute Λb,
only her own group contributes Λo, and only the other group contributes Λ´o.

PROPOSITION 5: Consider the public good provision game with private costs.

1) In an encouragement environment, the maximal equilibrium aggregate con-
tribution increases when information becomes more similar.

P ěCAD
pP ùñ V ˚pPq ě V ˚p pPq in (E).

2) In a discouragement environment that satisfies condition M, the maximal
equilibrium contribution decreases when information becomes more similar.

P ěCAD
pP ùñ V ˚pPq ď V ˚p pPq in (D) if pP satisfies condition M.

We omit the proof since it is the same as that of Theorems 1 and 2. The outline
of the argument is as follows. Consider an agent with cost s P P . Under any
given joint distribution of costs P, his incentive to contribute is

∆ps,Pq “ ΛbPspP q ` Λop1 ´ PspP qq ´ s.

Comparing this expression under pP and more CAD-similar P we have

∆ps,Pq ´ ∆ps, pPq “ pΛb ´ ΛoqrPspP q ´ pPspP qs.

This expression is non-negative under the encouragement environment (Λb ą Λo)
and non-positive under the discouragement environment (Λo ą Λb). Therefore,
under more CAD-similar costs, the contributor has a higher (lower) incentive to
contribute in the encouragement (discouragement) environment. Moreover, for a
non-contributor s R P , we have

∆ps,Pq ´ ∆ps, pPq “ Λ´orPspP q ´ pPspP qs ď 0.

This implies that in the encouragement environment, a strategy profile that is
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an equilibrium under pP remains an equilibrium under P, this (weakly) increasing
maximal equilibrium contribution under more CAD-similar costs. This is not true
in the discouragement environment, and condition M ensures no new equilibrium
emerges with higher contribution.

VIII. Discussion

Finally, we discuss some extensions. Formal results are in the online appendix.

Population Uncertainty:

In large populations, it may be reasonable to assume that there is also uncertainty
about the number of agents, as in Myerson (1998). Our results extend to this
setting. Suppose that the number of agents in any group g, denoted by Ng, is a
Z`-valued random variable with probability mass function ηp¨q and mean N , and
agents do not observe the size of their own group or other groups. Then, an agent
in group g P t1, 2u believes that the size of the other group is N´g „ ηp.q. Her
own belonging to group g makes her potentially update her belief also about the
size of her own group, so that Ng ´ 1 „ ηAp¨q. Let ηA2 p¨q denote her belief about
Ng ´ 1 ` N´g.

24 As in our benchmark setup, the agent’s participation incentive
depends on whether she expects her own participation to make a difference to
the outcome. The only difference is that now probabilities of being pivotal also
depend on the population size.

Λb :“
8
ÿ

k“0

ψpkqηA2 pkq, Λo :“
8
ÿ

k“0

ψpkqηApkq, Λ´o :“
8
ÿ

k“0

ψpkqηpkq.

We use these to define the encouragement and discouragement environments, as
Λb ą Λo and Λo ą Λb respectively. Theorems 1 and 2 readily extend.

Uncertainty about attainability of regime change:

We assumed that agents share common uncertainty about θ which reflects the
desirability of regime change. Suppose instead that it was commonly known
that regime change is desirable (yielding a payoff of 1 to everyone regardless of
their participation decision), but there was uncertainty about the attainability of
regime change. Suppose the state θ signified whether the resilience of the regime
n̄ was drawn from ψ1p¨q or ψ0p¨q where ψ1 ěst ψ0, i.e., the distribution of n̄ in
state 1 first-order stochastically dominates the distribution in 0. In other words,
a regime change is more difficult in state 1 than in state 0. As in the baseline
model, suppose that players were uncertain about the state and received private
information about it before making participation decisions. Identical arguments
as in Theorems 1 and 2 imply that information similarity facilitates greater par-
ticipation in collective action in the encouragement environment but can hinder

24Since N1 and N2 are i.i.d., this distribution does not need to be indexed by group g.
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it in the discouragement environment.

More general payoffs:

To understand the limits of our main results, it is useful to write the payoffs
more generally. We rewrite the payoffs from Table 2 in Table 4 below, with
|upθq| ě |vpθq|. Our model has upθq “ vpθq “ θ and hp¨q “ ´c.

A ě n̄` 1 A ď n̄
a “ 1 upθq ` hpsq hpsq
a “ 0 vpθq 0

Table 4—: More general payoffs

The specification in our baseline model has two economically substantive impli-
cations. First, vp0q “ 0 means that a regime change has no social cost beyond
the participation costs. Suppose this were not true. Say, up0q “ vp0q “ ´1, while
hp¨q “ ´c as before, so that a regime change in state θ “ 0 was socially costly. We
analyze this environment in Section B1 of the Online Appendix. Proposition 7
shows how having up0q “ vp0q “ ´1 would yield qualitatively different results. An

increase in CAD-similarity in the state when change is desirable (P1 ěCAD
pP1)

increases (can decrease) maximal participation in the encouragement (discour-
agement) environment. However, if information becomes more CAD-similar in a

state where change is not desirable (P0 ěCAD
pP0), then the opposite is true: Ex-

pected participation may decrease in encouragement environments and increase
in discouragement environments.

Second, upθq “ vpθq for all θ means that the reward to an agent from regime
change does not depend on her participation decision. Suppose instead upθq ´

vpθq ą 0. This would mean that agents get an extra warm glow utility from
having participated in a successful regime change. Intuitively, this reduces an
agent’s incentive to free-ride. Consider the extreme case of vpθq “ 0 for all θ, so
that an agent can get a positive benefit of regime change only if she participated.
In this case, the only obstacle to successful regime change is coordination,25 and
an increase in CAD-similarity in a state where a change is desirable only increases
participation. But this extreme case is, strictly speaking, not a collective action
problem at all because agents have no motive to free-ride.

Moving away from the extreme benchmark, we show that if upθq ´ vpθq is suffi-
ciently small, then Theorems 1 and 2 are still valid. In other words, increased
information similarity can hinder participation in collective action settings only
when agents face enough of an incentive to free-ride on others.

25See Edmond (2013); Shadmehr and Bernhardt (2011) for examples of such settings.
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It may be instructive to consider different parametric cases of the general payoffs
given in Table 4 above. Table 5 provides a snapshot of the results for several
cases, and maps each case to canonical models in existing literature. The formal
results are in the online appendix (Proposition 8 in Section B2).

Class Specification References Effect of increased
information simi-
larity

Common value
Free-riding present

upθq “ θ
vpθq “ θ
hpsq “ ´c

Our paper Encouragement: Posi-
tive
Discouragement: Can
be negative

Common value
No free-riding

upθq “ θ
vpθq “ 0
hpsq “ ´c

Morris and Shin
(1998)

Always positive

Common value
No free-riding

upθq “ θ ` c
vpθq “ 0
hpsq “ ´c

Shadmehr and Bern-
hardt (2011)

Always positive

Common value
Partial free-riding

upθq “ θ
vpθq “ p1 ´ λqθ
λ P p0, 1q

hpsq “ ´c

De Mesquita (2010) Encouragement: Posi-
tive
Discouragement: Can
be negative

Private values
Free-riding present

upθq “ 1
vpθq “ 1
hpsq “ ´s

Dziuda, Gitmez and
Shadmehr (2021)
Our Application 3

Encouragement: Posi-
tive
Discouragement: Can
be negative

Table 5—: Classification of games and the effect of information similarity.

Informativeness of turnout:

Individuals often use protests and petitions to convey dispersed private infor-
mation to policymakers, and in turn, policymakers use observed participation in
protests or petitions to infer the state of the world and then decide whether to
change policy. Our model abstracts from this, since regime change occurs when-
ever turnout exceeds an exogenous threshold. We consider a version of our model
in which a strategic policymaker observes the realized turnout, updates her belief
about the state of the world, and then decides whether to change the regime.
Recent work by Battaglini (2017) and Ekmekci and Lauermann (2022) use a sim-
ilar setup and study the informational role of turnout. In the online appendix
(Section B3), we apply our framework to ask: Does increased similarity of infor-



32 THE AMERICAN ECONOMIC REVIEW MONTH YEAR

mation affect the informational content of participation and improve information
aggregation? We show, in Proposition 10 that informativeness of equilibria can
decrease with more similar information.26 The intuition is that when informa-
tion becomes more similar, holding the strategies fixed, the policymaker wants to
lower the threshold, and this has two opposing effects. On the one hand, a lower
threshold encourages more participation because individuals are more likely to
make a difference. On the other hand, a lower threshold exacerbates free-riding.
We also show (Proposition 9) that when the threshold belief at which the policy-
maker changes the regime is not extreme (in an intermediate range), increasing
information similarity can enable information aggregation that would have been
impossible under conditionally independent signals.

Information design:

A natural question is how a designer might choose the optimal level of similar-
ity of information, given a certain objective. We assume that that the designer
anticipates that the agents will play the maximal participation equilibrium. In
the online appendix (Section B4), we derive the information structure that max-
imizes expected participation when regime change is beneficial (in θ “ 1). In
Proposition 11, we show that in encouragement environments, the optimal in-
formation structure is full correlation: both groups receive identical signals. In
discouragement environments, interior levels of similarity—neither conditionally
independent signals nor full correlation—can be optimal if the conditionally in-
dependent signals do not satisfy condition M. Our analysis restricts attention to
information structures that are (weakly) more similar than conditionally inde-
pendent signals. More generally, in discouragement environments, some negative
interdependence may be desirable. Conversely, if the designer wants to minimize
maximal participation, then in the encouragement environment, she should make
the information conditionally independent, and in the discouragement environ-
ment, fully correlated signal could be optimal if it satisfies condition M.

Changing marginal distributions:

We consider changes in the joint distribution while keeping the marginal distribu-
tions unchanged. This ensures that our results are driven by changes not in the
fundamental uncertainty about θ, but in the strategic uncertainty. In practice,
increases in information similarity can simultaneously endow agents with more
information about the fundamentals. It is straightforward to provide examples
when more similar information can lead to lower participation in the discourage-
ment environment (as in Theorem 2) even when the marginal distributions change.

26This is consistent with current public discourse. For instance, in a piece about technology and
protests in The Atlantic, Zeynep Tufekci writes, “Protests are signals: ‘We are unhappy, and we won’t
put up with things the way they are.’ But for that to work, the ‘We won’t put up with it’ part has to be
credible. Nowadays, large protests sometimes lack such credibility, especially because digital technologies
have made them so much easier to organize.”

https://www.theatlantic.com/technology/archive/2020/06/why-protests-work/613420/
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In the online appendix (Section B5), we define an order of similarity that does not
require marginals to be unchanged. Using that, Proposition 12 delivers a result
similar to Theorem 1 if we further require that the groups’ marginal distributions
over posteriors are ranked in the “more spread-out order” when θ “ 1.27

REFERENCES

Angeletos, George-Marios, and Alessandro Pavan. 2007. “Efficient use of
information and social value of information.” Econometrica, 75(4): 1103–1142.

Angeletos, George-Marios, and C Lian. 2016. “Incomplete Information in
Macroeconomics: Accommodating Frictions in Coordination.” Handbook of
Macroeconomics, 2(4): 1065–1240.

Arieli, Itai, Yakov Babichenko, Fedor Sandomirskiy, and Omer
Tamuz. 2021. “Feasible joint posterior beliefs.” Journal of Political Economy,
129(9): 2546–2594.

Awaya, Yu, and Vijay Krishna. 2022. “Commonality of Information and
Commonality of Beliefs.” Working Paper.

Basak, Deepal, Joyee Deb, and Aditya Kuvalekar. 2025. “Similarity of
Information in Games.” Working paper.

Battaglini, Marco. 2017. “Public protests and policy making.” The Quarterly
Journal of Economics, 132(1): 485–549.

Bergemann, Dirk, and Stephen Morris. 2013. “Robust predictions in games
with incomplete information.” Econometrica, 81(4): 1251–1308.

Cantoni, Davide, David Y Yang, Noam Yuchtman, and Y Jane
Zhang. 2019. “Protests as strategic games: experimental evidence from Hong
Kong’s antiauthoritarian movement.” The Quarterly Journal of Economics,
134(2): 1021–1077.

Chemmanur, Thomas J., and Viktar Fedaseyeu. 2018. “A Theory of Cor-
porate Boards and Forced CEO Turnover.”Management Science, 64(10): 4798–
4817.

Cheng, Xienan, and Tilman Borgers. 2024. “Diversity, Disagreement, and
Information Aggregation.” Working paper.

Clark, David, and Patrick Regan. 2016. “Mass Mobilization Protest Data.”

Clemen, Robert T, and Robert L Winkler. 1985. “Limits for the preci-
sion and value of information from dependent sources.” Operations Research,
33(2): 427–442.

27Without this condition, in encouragement environments, information that is both more similar and
more Blackwell-informative informative about θ can lead to a lower expected participation. Examples
are available with the authors.



34 THE AMERICAN ECONOMIC REVIEW MONTH YEAR

Cripps, Martin W, Jeffrey C Ely, George J Mailath, and Larry Samuel-
son. 2008. “Common learning.” Econometrica, 76(4): 909–933.

De Mesquita, Ethan Bueno. 2010. “Regime change and revolutionary en-
trepreneurs.” American Political Science Review, 104(3): 446–466.

de Mesquita, Ethan Bueno, and Mehdi Shadmehr. 2023. “Social norms
and social change.” Quarterly Journal of Political Science, 18(3): 339–363.

de Oliveira, Henrique, Yuhta Ishii, and Xiao Lin. 2023. “Robust Aggrega-
tion of Correlated Information.” Working Paper.

Diermeier, Daniel, and Jan A Van Mieghem. 2008. “Voting with your pock-
etbook—a stochastic model of consumer boycotts.” Mathematical and Com-
puter Modelling, 48(9-10): 1497–1509.

Dziuda, Wioletta, A Arda Gitmez, and Mehdi Shadmehr. 2021. “The
difficulty of easy projects.” American Economic Review: Insights, 3(3): 285–
302.

Edmond, Chris. 2013. “Information manipulation, coordination, and regime
change.” Review of Economic studies, 80(4): 1422–1458.

Ekmekci, Mehmet, and Stephan Lauermann. 2022. “Informal elections with
dispersed information.” Working paper.

Enikolopov, Ruben, Alexey Makarin, and Maria Petrova. 2020. “So-
cial media and protest participation: Evidence from Russia.” Econometrica,
88(4): 1479–1514.

Goeree, Jacob K, and Charles A Holt. 2005. “An explanation of anoma-
lous behavior in models of political participation.” American political science
Review, 99(2): 201–213.

Hirshleifer, Jack. 1971. “The Private and Social Value of Information and the
Reward to Inventive Activity.” The American Economic Review, 61(4): 561–
574.

Jensen, Martin Kaae. 2018. “Distributional comparative statics.” The Review
of Economic Studies, 85(1): 581–610.

Johnson, Justin P, and David P Myatt. 2006. “On the simple economics
of advertising, marketing, and product design.” American Economic Review,
96(3): 756–784.

Kamenica, Emir, and Matthew Gentzkow. 2011. “Bayesian persuasion.”
American Economic Review, 101(October): 2590–2615.

Kattwinkel, Deniz, and Alexander Winter. 2023. “Optimal Decision Mech-
anisms for Juries: Acquitting the Guilty.” Working Paper.



VOL. VOL NO. ISSUE SIMILARITY OF INFORMATION AND COLLECTIVE ACTION 35

Kuvalekar, Aditya, João Ramos, and Johannes Schneider. 2023. “The
wrong kind of information.” The RAND Journal of Economics, 54(2): 360–
384.

Little, Andrew T. 2016. “Communication technology and protest.” The Journal
of Politics, 78(1): 152–166.

Manacorda, Marco, and Andrea Tesei. 2020. “Liberation technology: Mo-
bile phones and political mobilization in Africa.” Econometrica, 88(2): 533–567.
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Mathematical Appendix

A1. Proof of Lemma 1

PROOF:

Let s⃗ “ ps1, s2q be a profile of signal realizations. By definition,

V pσq “
ÿ

s⃗PS2

P1ps⃗q

«

2
ÿ

g“1

N1sgPPg

ff

“
ÿ

s⃗PS2

2
ÿ

g“1

P1ps⃗qN1sgPPg

“

2
ÿ

g“1

ÿ

sgPS
P

1
gpsgqN1sgPPg

“N
2
ÿ

g“1

P
1pPgq.

where the last equality is due to the exchangeability of the distribution.

A2. Proof of Proposition 1

PROOF:

Consider the payoff difference for any agent between participating and not. Let
ugpa, s;σq be the expected payoff of an agent from group g by playing action a
given that Sg “ s, and the players are following σ. We define the net expected
payoff from participation as

∆gps;σq :“ ugp1, s;σq ´ ugp0, s;σq

Consider an agent in group g. Suppose that Sg “ s. If she participates, she
incurs a cost c and gets a positive payoff only if the regime change is beneficial
(θ “ 1) and at least n̄ other agents participate. If she does not participate, then
she gets a positive payoff only if θ “ 1 and the turnout is at least n̄ ` 1 without
her participation. So, assuming that players play according to σ, we have

∆gps;σq

“ P
ˆ

tθ “ 1u
č

tA´g ě n̄u

ˇ

ˇ

ˇ

ˇ

Sg “ s

˙

´c´P
ˆ

tθ “ 1u
č

tA´g ě n̄ ` 1u

ˇ

ˇ

ˇ

ˇ

Sg “ s

˙

“ Ppθ “ 1|Sg “ sq
”

PpA´g ě n̄|Sg “ s,θ “ 1q´PpA´g ě n̄`1|Sg “ s,θ “ 1q

ı

´c

“ µpsqPpA´g “ n̄|θ “ 1,Sg “ sq ´ c
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To simplify the above expression further, consider two cases. (i) Suppose s P Pg.
If the realized signal for the other group s´g P P´g, then A´g “ 2N ´ 1, and
if s´g R P´g, then A´g “ N ´ 1. (ii) Suppose s R Pg. Then, s´g P P´g ùñ

A´g “ N , and s´g R P´g ùñ A´g “ 0. Therefore,

∆gps;σq “

$

’

’

&

’

’

%

µpsq
”

P1
s pP´gqProb pn̄ “ 2N ´ 1 | θ “ 1,Sg “ sq

`P1
s pNP´gqProbpn̄ “ N ´ 1 | θ “ 1,Sg “ sq

ı

if s P Pg

µpsqP1
s pP´gqProbpn̄ “ N | θ “ 1,Sg “ sq if s R Pg

Finally, σ is an equilibrium if, for all s P S and for all g P t1, 2u,

1) σgpsq “ 1 ùñ ∆gps;σq ě 0.

2) σgpsq “ 0 ùñ ∆gps;σq ď 0.

A3. Proof of Theorem 1

PROOF:

We prove this result using two steps. In Step 1, we establish that the maximal
equilibrium is symmetric. In step 2, we show that the symmetric equilibrium
under pP1 remains an equilibrium under P1.

Step 1:

With some abuse of notation, we say that pP1, P2q P EpPq to mean that σ :“
p1S1PP1 ,1S2PP2q P EpPq.

LEMMA 2: There is a unique maximal equilibrium in encouragement environ-
ments, and it is symmetric.

PROOF:

Suppose that σ is some asymmetric equilibrium with participation sets P1 and
P2 for groups 1 and 2 respectively. We show that D a symmetric equilibrium pσ
with a participation set P Ě P1

Ť

P2.

For any set S, define

T pSq :“ S
ď

"

s P S : P1
s pSqΛ´o ě

c

µpsq

*

.(A1)

In words, T pSq adds those signals to S (if there are any) at which an agent wants
to participate if he believes that his group will not participate but the other group
will participate if they receive a signal in S.
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CLAIM 1: Let σ “ p1P1 ,1P2q be a strategy profile such that (IC:P) is satisfied
for all s P P1

Ť

P2 given that players follow σ. Then, for all s P T pP1
Ť

P2q,

P1
s pT pP1

ď

P2qqΛb ` p1 ´ P1
s pT pP1

ď

P2qqqΛo ě
c

µpsq

PROOF:

Since pP1, P2q P EpPq, (IC:P) implies,

P1
s pP2qΛb ` p1 ´ P1

s pP2qqΛo ě
c

µpsq
if s P P1

P1
s pP1qΛb ` p1 ´ P1

s pP2qqΛo ě
c

µpsq
if s P P2

Since Λb ą Λo and P1
s p¨q is monotonic (in the set inclusion order),

P1
s pP1

ď

P2qΛb ` p1 ´ P1
s pP1

ď

P2qqΛo ě
c

µpsq
@s P P1

ď

P2

If T pP1
Ť

P2q ‰ P1
Ť

P2, then, for all s P T pP1
Ť

P2qzpP1
Ť

P2q, we have,

P1
s pP1

ď

P2qΛ´o ě
c

µpsq

ùñ P1
s pP1

ď

P2qΛb ` p1 ´ P1
s pP1

ď

P2qqΛo ě
c

µpsq

where the inequality is due to Λb ą Λo ą 0 and maxtΛb,Λou ě Λ´o (see assump-
tion 1).

Define, T ˚pP1
Ť

P2q :“ T |S|pP1, P2q. First, notice that T p¨q is an increasing
(in the set-inclusion order) map. Therefore, either T ˚pSq “ S (due to the
finiteness of S), or S Ď T ˚pSq Ă S for any S. If T ˚pP1

Ť

P2q ‰ S, then,
by definition, (IC:NP) is satisfied for all s R T ˚pP1

Ť

P2q when players play
p1S1PT ˚pP1

Ť

P2q,1S2PT ˚pP1
Ť

P2qq. Moreover, (IC:P) is satisfied when both the
groups play a “ 1 on T ˚pP1

Ť

P2q by Claim 1. Therefore, given any equilib-
rium pP1, P2q, T ˚pP1

Ť

P2q is a larger symmetric equilibrium.

Finally, let pP, P q and pP 1, P 1q be two maximal symmetric equilibria with P ‰ P 1.
First, Claim 1 establishes that (IC:P) is satisfied for all signals in T pP

Ť

P 1q, and
hence for all the signals in T ˚pP

Ť

P 1q. By construction, (IC:NP) is satisfied for
all the signals outside of T ˚pP

Ť

P 1q. Therefore, T ˚pP
Ť

P 1q is an equilibrium,
and P, P 1 Ď T ˚pP

Ť

P 1q, contradicting the maximality of P, P 1. Therefore, P “

P 1, i.e., there is a unique maximal equilibrium.
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Step 2:

By definition, P1 ěCAD
pP1 implies the following:

1) P1
s pP pσqq ě pP1

s pP pσqq for all s P P pσq.

2) P1
s pP pσqq ď pP1

s pP pσqq for all s P NP pσq.

Consider (IC:P), the incentive constraint for an agent who participates. The left
hand side is a convex combination of Λb and Λo. In encouragement environments,
a higher weight on Λb increases the LHS of (IC:P), making the constraint easier
to satisfy. Therefore,

P1
s pP pσqqΛb ` p1 ´ P1

s pP pσqqqΛo ě pP1
s pP pσqqΛb ` p1 ´ pP1

s pP pσqqqΛo

ě
c

µpsq
since σ P Ep pPq.

Therefore, (IC:P) is satisfied for all s P P pσq under P. Similarly, for all s P NP pσq,

P1
s pP pσqq ď pP1

s pP pσqq. Therefore, (IC:NP) is satisfied for all s P NP pσq under
signal P. Therefore, σ P EpPq.

Finally, since V p¨q depends only the marginal distributions (by Lemma 1)—which

are the same in P and pP—it follows that V ˚pPq ě V ˚p pPq.

A4. Proof of Theorem 2

PROOF:

We prove this result using two steps. In step 1, we show that the maximal
equilibrium under pP1 may no longer be an equilibrium under P1. In step 2,
we show that no larger equilibrium can emerge when information becomes more
similar.

Step 1:

Let σ˚ be a maximal equilibrium with the associated participation sets pP ˚
1 , P

˚
2 q.

Case 1. P ˚
1 “ P ˚

2

Let P :“ P ˚
1 “ P ˚

2 . By definition, P1 ěCAD
pP1 implies the following:

a) P1
s pP q ě pP1

s pP q for all s P P .

b) P1
s pP q ď pP1

s pP q for all s P NP .

Consider (IC:P), the incentive constraint for an agent who participates.
The left hand side is a convex combination of Λb and Λo. In discourage-
ment environments, a higher weight on Λb decreases the LHS of (IC:P).
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Therefore, for all s P P ,

P1
s pP qΛb ` p1 ´ P1

s pP qqΛo ď pP1
s pP qΛb ` p1 ´ pP1

s pP qqΛo

Therefore, (IC:P) may fail for some s P P under P, in which case σ may
no longer be in EpPq.

Case 2. P ˚
1 ‰ P ˚

2

Then, P1
s pP ˚

i q ě pP1
s pP ˚

i q for all i P t1, 2u and s P P ˚
i . Notice that at

least one of P ˚
1 zP ˚

2 and P ˚
2 zP ˚

1 is not H. Let P ˚
1 zP ˚

2 ‰ H wlog. Consider
some s P P ˚

1 zP ˚
2 . Agents in group 2 must find it incentive compatible

to not participate when they receive a signal in P ˚
1 . Therefore, we must

have,

P1
s pP ˚

1 qΛ´o ď
c

µpsq

for all s P P ˚
1 . However, since P1

s pP ˚
1 q ě pP1

s pP ˚
1 q for all s P P ˚

1 , (IC:NP)
is harder to satisfy for any s P P ˚

1 zP ˚
2 , and for any s P P ˚

2 zP ˚
1 . Hence,

σ˚ may no longer be in EpPq.

Step 2:

Next, consider any p pP1, pP2q ě pP ˚
1 , P

˚
2 q. For p pP1, pP2q to be an equilibrium, one

necessary condition is (IC:NP) for signals in pP1 and pP2 for groups 2 and 1 respec-
tively. That is, we need that, at least one of the following holds:

P1
s p pP1qΛ´o ď

c

µpsq
if s P pP1

P1
s p pP2qΛ´o ď

c

µpsq
if s P pP2

Suppose that pP1
Ş

pP2 “ H. Since pP satisfies condition M (Definition 4), part

pM2q implies that, for some s P pP1
Ť

pP2,

pP1
s p pP1qΛ´o ą

c

µpsq
if s P pP1

pP1
s p pP2qΛ´o ą

c

µpsq
if s P pP2

By CAD, P1
s p pP1q ě pP1

s p pP1q if s P pP1 (and analogously for pP2). Therefore, p pP1, pP2q

cannot be an equilibrium in P if pP1
Ş

pP2 “ H.

Suppose that pP1
Ş

pP2 ‰ H. Since pP satisfies Condition M, if pM1q holds for some
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s P pP1
Ş

pP2, then,

min
iPt1,2u

!

pP1
s p pPiqΛb ` p1 ´ pP1

s p pPiqqΛo

)

ă
c

µpsq

By CAD, P1
s p pPiq ě pP1

s p pPiq for i P t1, 2u. Since Λo ą Λb, this implies that,

min
iPt1,2u

!

P1
s p pPiqΛb ` p1 ´ P1

s p pPiqqΛo

)

ă
c

µpsq

Therefore, (IC:P) fails for such an s.

Finally, if (IC:P) is satisfied for all s P pP1
Ş

pP2, then, by Condition M piiq, the

exact same argument as in the case when pP1
Ş

pP2 “ H implies that p pP1, pP2q

cannot be an equilibrium under P. Therefore, no larger equilibrium can exist
under pP, i.e., V ˚p pPq ď V pPq.

A5. Proof of Theorem 3

PROOF:

We prove this theorem using a series of lemmas. The first three lemmas establish
that, in the encouragement environment, the welfare maximizing equilibrium must
be in symmetric strategies. The next two lemmas then establish that when the
distribution of the threshold n̄, ψ, is single peaked, under symmetric strategies,
welfare improves when similarity increases.

Recall that the per person expected welfare of an asymmetric strategy profile
pS1, S2q, where S1 and S2 are the participation sets of groups 1 and 2 respectively,
is defined as follows:

1

N
W pS1, S2q :“ 2Ψ2P1pS1, S2q

` 2Ψ1P1pS1, NS2q ` 2Ψ1P1pNS1, S2q

´ cPpS1q ´ cPpS2q

where Ψk :“ Probpn̄ ` 1 ď kNq is the probability of a successful protest given
that k groups participate. Moreover, NS1, NS2 are the complements of sets S1
and S2 respectively.

LEMMA 3: If pS1, S2q P EpPq and Λb ą Λo, then W pS, Sq ě W pS1, S2q where
S :“ S1

Ť

S2.

PROOF:
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Define,

∆ :“
1

N
rW pS, Sq ´W pS1, S2qs

“
“

µ0p2Ψ2P1pS, Sq ` 4Ψ1P1pS,NSqq ´ 2cPpSq
‰

´
“

µ0p2Ψ2P1pS1, S2q ` 2Ψ1pP1pS1, NS2q ` P1pNS1, S2qq ´ cPpS1q ´ cPpS2q
‰

.

Here, Pp.q “ µ0P1p.q ` p1 ´ µ0qP0p.q. Rearranging, we get

∆ “ µ0

#

2pΨ2 ´ Ψ1q
“

P1pS1, S1zS2q ` P1pS2zS1, S2q
‰

` 2Ψ2

“

P1pS2zS1, S1zS2q
‰

` 2Ψ1

“

P1pS2zS1, NSq ` P1pNS, S1zS2q
‰

+

´ c rPpS2zS1q `PpS1zS2qs .

The first term captures the events where both groups join now but only one group
used to join; the second term captures the events where both groups join now but
no group used to join; the third term captures the events where one group joins
now but no group used to join. On the other hand, the agents bear the additional
cost in those events where they now join but they did not join before. Since
P1pS, .q “ P1pS1, .q ` P1pS2zS1, .q and P1p., Sq “ P1p., S2q ` P1p., S1zS2q,

∆ “ µ0

#

pΨ2 ´ Ψ1q
“

P1pS, S1zS2q ` P1pS2zS1, Sq
‰

´ 2pΨ2 ´ Ψ1q
“

P1pS2zS1, S1zS2q
‰

` pΨ2 ´ Ψ1q
“

P1pS1, S1zS2q ` P1pS2zS1, S2q
‰

` 2Ψ2

“

P1pS2zS1, S1zS2q
‰

` Ψ1

“

P1pS2zS1, NSq ` P1pNS, S1zS2q
‰

` Ψ1

“

P1pS2zS1, NSq ` P1pNS, S1zS2q
‰

+

´ c rPpS2zS1q `PpS1zS2qs .
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Simplifying this, we get

∆ “ µ0

#

pΨ2 ´ Ψ1q
“

P1pS, S1zS2q ` P1pS, S2zS1q
‰

` Ψ1

“

P1pNS, S2zS1q ` P1pNS, S1zS2q
‰

+

´ c rPpS2zS1q `PpS1zS2qs

` µ0

#

pΨ2 ´ Ψ1q
“

P1pS1, S1zS2q ` P1pS2zS1, S2q
‰

` Ψ1

“

2PrpS1zS2, S2zS2q ` P1pS2zS1, NSq ` P1pNS, S1zS2q
‰

+

.

Since Ψ2 ´ Ψ1 ě Λb ě 0 and Ψ1 ě Λo ě 0, the last two terms are non-negative.
Therefore, a sufficient condition to have ∆ ě 0 is if

∆1 :“µ0

#

pΨ2 ´ Ψ1q
“

P1pS, S1zS2q ` P1pS, S2zS1q
‰

` Ψ1

“

P1pNS, S2zS1q ` P1pNS, S1zS2q
‰

+

´ c rPpS2zS1q `PpS1zS2qs

is non-negative. Rearranging,
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∆1 “
ÿ

sPS1zS2

#

µ0
“

pΨ2 ´ Ψ1qP1pS, sq ` Ψ1P1pNS, sq
‰

´ cPpsq

+

`
ÿ

sPS2zS1

#

µ0
“

pΨ2 ´ Ψ1qP1pS, sq ` Ψ1P1pNS, sq
‰

´ cPpsq

+

ùñ ∆1 “
ÿ

sPS1zS2

Ppsq

#

µ0P1psq

Ppsq

“

pΨ2 ´ Ψ1qP1pS|sq ` Ψ1P1pNS|sq
‰

´ c

+

`
ÿ

sPS2zS1

Ppsq

#

µ0P1psq

Ppsq

“

pΨ2 ´ Ψ1qP1pS|sq ` Ψ1P1pNS|sq
‰

´ c

+

ùñ ∆1 ě
ÿ

sPS1zS2

Ppsq

#

µpsq
“

ΛbP1
s pSq ` ΛoP1

s pNSq
‰

´ c

+

`
ÿ

sPS2zS1

Ppsq

#

µpsq
“

ΛbP1
s pSq ` ΛoP1

s pNSq
‰

´ c

+

ě0.

The last inequality is due to (IC:P) for all s P S1zS2 and S2zS1 for the strategy
profile pS, Sq, and Ψ2 ´ Ψ1 ě Λb and Ψ1 ě Λo.

Lemma 3 proves that if pS1, S2q is an equilibrium, then pS, Sq yields a higher
welfare than pS1, S2q, where S :“ S1

Ť

S2. As Theorem 1 showed, (IC:P) is
satisfied at pS, Sq but pS, Sq may not be an equilibrium. The reason is that, given
the strategy profile pS, Sq, (IC:NP) may be violated for some s P NS. That is,
for some s R S, we might have,

µpsqP1
s pSqΛ´o ě c.

We use this observation to present the next lemma.

LEMMA 4: Suppose that pS1, S2q P EpPq and Λb ą Λo. Let T Ě S :“ S1
Ť

S2
be such that (IC:NP) is violated for all s P T zS given the strategy profile pS, Sq.
Then, W pT, T q ě W pS, Sq.

PROOF:

Let T be the largest set containing S such that for all s P T zS, (IC:NP) is violated
for the strategy profile pS, Sq. That is, for all s P T zS,

µpsqP1
s pSqΛ´o ´ c ě 0.
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By Assumption 1 and since Λb ě Λo, for all s P T zS,

µpsqrΛbP1
s pSq ` ΛoP1

s pNSqs ´ c ě µpsqΛ´oP1
s pSq ´ c ě 0.(A2)

for all s P T zS. If T “ S, then W pT, T q ě W pS, Sq tautologically. Suppose
T Ą S, T ‰ S. Define

∆ :“
1

N
rW pT, T q ´W pS, Sqs

“µ0

#

2pΨ2 ´ Ψ1qr2P1pT zS, Sqs ` 2Ψ2P1pT zS, T zSq ` 2Ψ1p2P1pT zS,NT qq

+

´ 2cPpT zSq

“µ0

#

pΨ2 ´ Ψ1qr2P1pT zS, Sqs ` Ψ1p2P1pT zS,NSqq ´ Ψ1p2P1pT zS, T zSqq

+

´ 2cPpT zSq

`µ0

#

pΨ2 ´ Ψ1qr2P1pT zS, Sqs ` 2Ψ2P1pT zS, T zSq ` Ψ1p2P1pT zS,NT qq

+

“µ0

#

pΨ2 ´ Ψ1qr2P1pT zS, Sqs ` Ψ1p2P1pT zS,NSqq

+

´ 2cPpT zSq

`µ0

#

pΨ2 ´ Ψ1qr2P1pT zS, Sq ` 2P1pT zS, T zSqs ` Ψ1p2P1pT zS,NT qq

+

Notice that,

pΨ2 ´ Ψ1qr2P1pT zS, Sq ` 2P1pT zS, T zSqs ` Ψ1p2P1pT zS,NT qq ě 0.

Therefore, as in Lemma 3, establishing that

∆1 :“ µ0
“

pΨ2 ´ Ψ1qP1pS, T zSq ` Ψ1P1pNS, T zSq
‰

´ cPpT zSq ě 0

would suffice to prove that ∆ ě 0. To this end,

∆1 “
ÿ

sPT zS

Ppsq

#

µ0P1psq

Ppsq

“

pΨ2 ´ Ψ1qP1pS|sq ` Ψ1P1pNS|sq
‰

´ c

+

ě
ÿ

sPT zS

Ppsq

#

µpsq
“

ΛbP1
s pSq ` ΛoP1

s pNSq
‰

´ c

+

ě0.
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where the last inequality is the same as (A2).

LEMMA 5: Suppose that pS1, S2q P EpPq. Then, DT Ě S1
Ť

S2 such that
pT, T q P EpPq and W pT, T q ě W pS1, S2q.

PROOF:

Consider any equilibrium pS1, S2q. By Lemma 3, W pS, Sq ě W pS1, S2q when
S “ S1

Ť

S2. We know, from the proof of Theorem 1 (Claim 1) that (IC:P) is
satisfied for all s P S for the strategy profile pS, Sq. Therefore, if pS, Sq R EpPq,
it must be because (IC:NP) is violated for some s R S. Let T 1 be the set of all
such s R S where the (IC:NP) is violated for the strategy profile pS, Sq. Define
T :“ T 1

Ť

S. By Lemma 4, W pT, T q ě W pS, Sq. If pT, T q R EpPq, we can
iteratively construct a sequence pTkqkPN such that Tk Ă Tk`1 as in the proof of
Theorem 1. By the finiteness of S, DT ˚ such that Tk “ T ˚ for all k sufficiently
large, and T ˚ P EpPq. Moreover, for each k, by Lemma 4,W pTk, Tkq ě W pS, Sq ě

W pS1, S2q. Therefore, W pT ˚, T ˚q ě W pS1, S2q with pT ˚, T ˚q P EpPq completing
the proof.

The above lemma shows that in the encouragement environment, it is without loss
of generality to restrict attention to symmetric strategies. The following lemma
establish an useful property of CAD order for symmetric strategies.

LEMMA 6: If D ěCAD
pD , then, for every T Ď Y, D αT ě 0 such that DpT, T q “

pDpT, T q ` αT , and DpT,YzT q “ pDpT,YzT q ´ αT .

PROOF:

Suppose Y Ă R is finite, and Y and pY are two Y2-valued random variables
with joint distributions D and pD respectively, and identical marginals. Consider
any two distinct points in the support of Y , say yj , yk. Define an “elementary
transformation along identical intervals” (ETI) as an operation in which, for some
α ą 0, we increase the probability mass on points pyj , yjq and pyk, ykq each by α,
and reduce the probability mass on pyj , ykq and pyk, yjq each by α. An alternative

characterization of our CAD order in two dimensions is that D ěCAD
pD if and

only if D can be derived from pD by a finite sequence of ETIs. This follows from
Meyer (1990) (Proposition 1). We use this characterization to establish Lemma 6.

Let pyi,k, yj,kqk, k “ 1, . . . n, be a finite set of points in Y2 describing a sequence

of ETIs, each with a mass αk, to obtain D from pD . Let the resulting distribution
after the k-th ETI be pDk. So, pD1 “ pD and pDn “ D . If pyi,k, yj,kq P T ˆ T or

pYzT q ˆ pYzT q, then pDkpT, T q “ pDk´1pT, T q. On the other hand, if exactly one

of tyi,k, yj,ku is in T for some k, then pDkpT, T q “ pDk´1pT, T q ` αk. Therefore,

DpT, T q “ pDpT, T q `
řn

k“1 αk. Since an ETI leaves the marginal distribution

unchanged, therefore DpT,YzT q “ pDpT,YzT q ´
řn

k“1 αk. The lemma follows.
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LEMMA 7: If ψp¨q is single-peaked, and P1 ěCAD
pP1, P0 “ pP0 and Λb ą Λo,

then for symmetric equilibrium σ P Ep pPq, W pσ;Pq ě W pσ; pPq.

PROOF:

Suppose Λb ą Λo and P1 ěCAD
pP1. First, by the argument in Theorem 1,

Ep pPq Ď EpPq. By Lemma 5, it is without loss of generality to restrict attention
to symmetric equilibria to study the welfare-maximizing equilibria in this envi-
ronment. Consider any symmetric equilibrium σ P Ep pPq, and let the associated
participation and nonparticipation sets be P and NP respectively. By Lemma
6, P1pP, P q “ pP1pP, P q ` α and P1pP,NP q “ pP1pP,NP q ´ α for some α ě 0.
Therefore,

W pσ;Pq ´W pσ; pPq “2α pΨ2 ´ 2Ψ1q

“2α

˜

2N
ÿ

k“N`1

Probpn̄ “ k ´ 1q ´

N
ÿ

k“1

Probpn̄ “ k ´ 1q

¸

“2α
N
ÿ

k“1

pψpk `N ´ 1q ´ ψpk ´ 1qq

We now establish that this condition holds in the encouragement environment if
ψp¨q is single-peaked. To this end, in the encouragement environment, ψp2N´1q ą

ψpN ´ 1q. When ψp¨q is single-peaked, it implies that ψpkq ą ψpN ´ 1q for all
k P tN, 2N ´ 1u. Moreover, ψpN ´ 1q ą ψpkq for all k ă N ´ 1. Therefore,

Πpσ;Pq ´ Πpσ; pPq ą 0, as desired.

Therefore, when ψ is single peaked, the maximal welfare W ˚ increases in the
encouragement environment when information becomes more CAD similar.

A6. Proof of Proposition 3

PROOF:

Towards establishing p1q, suppose Λb ą Λo and P1 ěCAD
pP1. First, by the

argument in Theorem 1, Ep pPq Ď EpPq. Second, by argument in Theorem 3,
we can restrict attention to symmetric equilibrium. Consider any symmetric
equilibrium σ P Ep pPq, and let the associated participation and nonparticipation
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sets be P and NP respectively. By Lemma 6,

Πpσ;Pq ´ Πpσ; pPq “α pΨ2 ´ 1Ψ1q

“α

˜

2N
ÿ

k“N`1

Probpn̄ “ k ´ 1q ´

N
ÿ

k“1

Probpn̄ “ k ´ 1q

¸

“α
N
ÿ

k“1

pψpk `N ´ 1q ´ ψpk ´ 1qq

Since n̄´1 is a Poisson distribution, ψp.q is single-peaked. Therefore, as in Lemma
7, the above difference is positive in the encouragement environment (Λb ą Λo),
and we know from Proposition 2 that for n ą n˚, we are in the encouragement
environment. Therefore, the result follows.

However, note that the above probability difference is not necessarily negative
in the discouragement environment. If the average resilience n “ 1, then ψ is
decreasing, which makes the above probability difference negative. By continuity,
there exists n˚˚ ă n˚ such that Πpσ;Pq ´ Πpσ; pPq is negative for all n ă n˚˚.

Towards establishing p2q, suppose for contradiction that Π˚pPq ą Π˚p pPq, P1 ěCAD
pP1, agents play symmetric equilibrium, pP1 satisfies Condition M’, and n ă n˚˚.
Let σ˚ and pσ˚ be the equilibria with maximum probabilities of success under P
and pP respectively.

First, we argue that Πpσ˚; pPq ą Πppσ˚; pPq. Suppose not, that is, Πpσ˚; pPq ď

Πppσ˚; pPq. Since n ă n˚˚, for the same equilibrium σ˚, the probability of suc-
cess decrease when information becomes more CAD-similar, that is, Πpσ˚;Pq ď

Πpσ˚; pPq. Recall that Πpσ˚;Pq “ Π˚pPq and Πppσ˚; pPq “ Π˚p pPq and we have as-
sumed that the maximal probability of success has strictly increased under more
CAD-similar information, that is, Πppσ˚; pPq ă Πpσ˚;Pq. Therefore,

Πppσ˚; pPq ă Πpσ˚;Pq ď Πpσ˚; pPq ď Πppσ˚; pPq;

a contradiction.

But, if Πpσ˚; pPq ą Πppσ˚; pPq, then, by Condition-M’, σ˚ R EpPq. Therefore, it
cannot be an equilibrium with maximum probability under P.

Turnout conditional on protests

In the main text, we focus on how information similarity affects the equilibrium
participation. However, even when we fix an equilibrium, information similarity
makes the participation more coordinated. Accordingly, conditional on there
being a protest, we may see that the protests are more likely to bring about
social changes. The following proposition formalizes this intuition.



50 THE AMERICAN ECONOMIC REVIEW MONTH YEAR

PROPOSITION 6: Suppose P1 ěCAD
pP1, and σ P EpPq

Ş

Ep pPq and σ is sym-
metric. Then,

P1
”

Apσq ą n̄
ˇ

ˇ

ˇ
Apσq ą 0

ı

ě pP1
”

Apσq ą n̄
ˇ

ˇ

ˇ
Apσq ą 0

ı

.

PROOF:

Suppose that σ P EpPq
Ş

Ep pPq and P1 ěCAD
pP1. Under pP, the probability of

there being a protest at all when θ “ 1 is P1ptA ą 0uq “ 1´ pP1pNP,NP q. Here
P1pNP,NP q means P1ptS1 P NP pσq,S2 P NP pσquq. Therefore,

P1
´

tApσq ą n̄qu

ˇ

ˇ

ˇ
tApσq ą 0u

¯

“

“

Ψ2P1pP, P q ` 2Ψ1P1pP,NP q
‰

1 ´ P1pNP,NP q
.

Then, by Lemma 6, there exists α ą 0 such that

P1
´

tApσq ą n̄qu

ˇ

ˇ

ˇ
tApσq ą 0u

¯

“

”

Ψ2p pP1pP, P q ` αq ` 2Ψ1pn̄qqp pP1pP,NP q ´ αq

ı

1 ´ pP1pNP,NP q ´ α

“
pP1pP, P q ` α

1 ´ pP1pNP,NP q ´ α
looooooooooooomooooooooooooon

Increasing in α

Ψ2 `

˜

1 ´
pP1pP, P q ` α

1 ´ pP1pNP,NP q ´ α

¸

loooooooooooooooooomoooooooooooooooooon

Decreasing in α

Ψ1

The equality follows from noting that p pP1pP, P q ` αq ` 2p pP1pP,NP q ´ αq “

1 ´ pP1pNP,NP q ´ α. Notice that Ψ2 ě Ψ1. Therefore, the LHS assigns a larger
weight on the larger term for any α ě 0, which implies

P1
´

tApσq ą n̄qu

ˇ

ˇ

ˇ
tApσq ą 0u

¯

ą
pP1pP, P q

1 ´ pP1pNP,NP q
Ψ2 `

˜

1 ´
pP1pP, P q

1 ´ pP1pNP,NP q

¸

Ψ1

“ pP1
´

tApσq ą n̄qu

ˇ

ˇ

ˇ
tApσq ą 0u

¯

.

A7. Proof of Proposition 4

PROOF:

Suppose that k˚ ă n̄. Then, σ1 P Ep pPq implies that pγ11pn̄q ě c
µp1q

. By CAD,

γ11pn̄q ě pγ11pn̄q. Therefore, (IC-voting) continues to be satisfied under P, and
hence σ1 P EpPq.
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On the other hand, if k˚ ě n̄, then γ11pn̄q ď pγ11pn̄q. Therefore, it is possible that

σ1 P Ep pPq but σ1 R EpPq. Hence, part p2q of the proposition follows.

A8. Optimal voting rule from Section VI

Since there are multiple equilibria, we assume the maximal equilibrium is played,
and the optimal vote threshold is one that maximizes the probability that a rate
increase is implemented conditional on it being warranted; that is, the optimal
threshold n̄˚pPq is given by

n̄˚pPq :“ argmaxn̄ P1pI ě n̄` 1|θ “ 1q,

subject to the (IC-voting) constraint.28 In the absence of the incentive constraint,
the lowest possible n̄ would be optimal. However, a low n̄ reduces an individual
member’s incentive to vote in favor of a rate increase (conditional on private
information and the increase being warranted). So the optimal rule is the lowest
vote threshold that satisfies the incentive constraint. We can ask how this optimal
threshold varies with committee diversity.

PROOF:

Consider k˚ ă n̄˚p pPq. Then, by definition,

γpn̄˚p pPqq ě pγpn̄˚p pPqq ě
c

µp1q
.

This means under the same policy threshold n̄˚p pPq, the incentive constraint is
satisfied even under more similar experiences (P). Since the designer’s objective

P1pI ě n̄` 1q is decreasing in n̄, we have n̄˚pPq ď n̄˚p pPq.

Next, consider k˚ ě n̄˚p pPq. Recall that n̄˚p pPq is the lowest n̄ that satisfies the

incentive constraint under pP. Therefore, for any n̄ ă n̄˚p pPq,

pγpn̄q ă
c

µp1q
.

Since k˚ ě n̄˚p pPq ą n̄, by definition,

γpn̄q ď pγpn̄q ă
c

µp1q
.

This means for any policy n̄ ă n̄˚p pPq, under more similar experiences (P), the

incentive constraint does not hold. Moreover, since γpn̄˚p pPqq ď pγpn̄˚p pPqq, even

28The qualitative argument is unchanged if we assume a small negative payoff from raising rates when
not necessary to do so. Essentially, this formulation assumes that the cost of inflation due to failure to
raise rates when required far outweighs a contemporaneous loss in output.
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under policy n̄˚p pPq, the incentive constraint may no longer be satisfied under

more similar experiences (P). Therefore, n̄˚pPq ě n̄˚p pPq.


