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Abstract

An agenda-setter proposes a spatial policy to voters and can revise the ini-
tial proposal if it gets rejected. Voters can communicate with each other and
have distinct but correlated preferences, which the agenda-setter is uncertain
about. I investigate whether the ability to make a revised proposal is valuable
to the agenda-setter. When a single acceptance is required to pass a policy,
the equilibrium outcome is unique and has a screening structure. Because the
preferences of voters are single-peaked, the Coase conjecture is violated and the
ability to make a revised proposal is valuable. When two or more acceptances
are required to pass a policy, there is an interval of the agenda-setter’s equi-
librium expected payoffs. The endpoints have a screening structure, leading to
the same conclusions as in the case of a single acceptance. Interestingly, an
increase in the required quota g may allow the agenda-setter to extract more
surplus from voters. An application to spending referenda suggests that the
expected budget may increase in response to allowing the bureaucrat to make
a revised proposal and/or an increase in the number of voters whose acceptance

is required.
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1 Introduction

Motivation Many collective decision-making situations involve an agenda-setter
with the sole power to make proposals, a group of voters with a collective power
to veto proposals, and the possibility of a revised proposal if the initial proposal is
rejected. For example, about 750 school budget elections are conducted every year
in the State of New York. In every school district, officials put forward a budget
proposal and qualified voters decide in an election whether to pass it. Occasionally,
initial proposals are rejected, in which case a revised proposal is made and a second
election is held.! If the revised budget is also defeated, the school district implements a
contingency plan which does not allow to increase spending compared to the previous
year.? Other examples include: the nomination and confirmation of presidential
appointees in the United States; the decision-making in committees and boards; the
proposal of and voting on public spending measures.

When the agenda-setter is uncertain about the preferences of voters, she has an
opportunity to learn from rejected proposals and use this information when making
revised proposals. In light of the Coase (1972) conjecture, it is not clear if there is an
agenda-setting advantage in such a setting. Famously, the Coase conjecture claims
that a monopolist selling a durable good on a market would not be able to charge a
price above the cost of production because of the competition with the future self. The
Coase conjecture holds in veto bargaining over price (Fudenberg, Levine, and Tirole,
1985; Gul, Sonnenschein, and Wilson, 1986), but the examples of decision-making
situations given above do not fit this description. In these examples, the bargaining
is not over price but over policy, and the power to approve and veto proposals is
not individual but collective. When bargaining over policy, the agenda-setter and
voters can agree about the direction in which the status quo should be changed but
disagree about the magnitude of the change. And since the approval and veto power
is collective, the incentives of players can be influenced by the conflict of interest
between voters, the ability of voters to communicate with each other, and the voting
rule.

In this paper, I study a model of policy-making in which an agenda-setter makes

'Based on data from the New York State Education Department, in the five years from 2015 to
2019, the rate of rejection varied between 0.7% and 2.4%. There are five school districts in which
the initially proposed budgets were rejected on two occasions between 2015 and 2019.

2From 2015 to 2019, the rate of defeat of the revised budgets varied between 16.7% and 33.3%.



a policy proposal that must be approved by voters and makes a revised proposal if
the initial proposal is rejected. I focus on situations in which the agenda-setter is
uncertain about the preferences of voters and learns from rejected proposals. Uncer-
tainty about the preferences of voters can explain why initial proposals are sometimes
rejected. I investigate how the voting rule affects equilibrium outcomes and whether
the ability to make a revised proposal is valuable to the agenda-setter. I also highlight
the role played by the conflict in preferences among voters and the ability of voters

to communicate with each other.

Model In the baseline model, described in Section 2, the agenda-setter and n voters
indexed by ¢ bargain over a one-dimensional policy z € R,. When n = 2, the voters
may represent two political parties or two groups of individual voters acting as voting
blocks. The policy space R, may represent an ideological inclination of a nominee
for a federal court, an issue size of a bond offering, or a level of expenditure on a
public project (Romer and Rosenthal, 1979). The status quo policy, assumed to be
0, remains in effect until another policy passes. The agenda-setter has two attempts
at passing a policy proposal. In each of two periods, until some policy passes, the
agenda-setter makes a proposal, and voters cast their votes. If the proposed policy is
approved by the required number ¢ of voters, it replaces the status quo and remains
in effect indefinitely. If the proposed policy is the first attempt to replace the status
quo and rejected, the agenda-setter makes a revised proposal.

Tensions in this model arise from the differences in goals, the asymmetric informa-
tion about the effects of policies, and impatience. The agenda-setter is risk-neutral
and maximizes the implemented policy. Voters have quadratic preferences with state-
dependent ideal policies that are strictly positive.® Voters privately observe the state
of the world which can be either high h or low ¢. The agenda-setter is uninformed
about the state of the world. For each required number ¢ of voters, the ¢g-th highest
ideal policy is strictly positive in each state and is higher in state h compared to
state £. Finally, the agenda-setter and voters prefer earlier agreement and discount
future payoffs at a common discount rate o < 1. This baseline model is tractable yet
sufficiently rich to provide insights into the effects of the voting rule on the incentives

of players and the implemented policies.

3These assumptions can be relaxed without affecting the qualitative results. For example, players
can have any (continuous) quasi-concave utility function that is single-peaked. The only restriction
is that the agenda-setter’s ideal policy is the largest among all players.



By communication I mean the ability of voters to discuss their strategies with each
other coupled with the inability to write binding agreements. Non-binding commu-
nication among voters leads to an equilibrium refinement in the spirit of Bernheim,
Peleg, and Whinston (1987) called coalition-proofness, which requires that the equi-
librium strategies are robust to joint deviations by voters that are improving and
self-enforcing. This model-free approach to communication is analytically convenient
because it does not require a formal extension of the baseline model. Nonetheless,
coalition-proof equilibria can be shown to be outcome-equivalent to some equilibria in
a model with pre-vote (but post-proposal) round of simultaneous cheap-talk among

voters.

Questions (1) The ability to make a revised proposal if the initial proposal is
rejected captures the agenda-setter’s lack of commitment to a single proposal. This
lack of commitment has been long recognized as a potential detriment for the agenda-
setter and is a subject of the conjecture by Coase (1972) that the agenda-setting
advantage disappears when players become perfectly patient. The intuition behind
this conjecture, originally formulated for a durable-good monopolist but later shown
to hold in bilateral bargaining over price (Fudenberg et al., 1985), is that the veto
player evaluates the current proposals not with respect to the status quo but with
respect to the anticipated revisions. As a consequence, the agenda-setter competes
with the future self and this competition completely washes away the agenda-setting
advantage. Does the agenda-setter value the ability to make a revised proposal in
case the initial proposal is rejected?

There are two features of my model that make this question interesting. First, it
is not obvious that the Coase conjecture holds in bargaining over policy (as opposed
to bargaining over price). Since the ideal policies of voters are strictly positive, the
anticipated revisions can be worse for voters than the current proposals. In this
case, the agenda-setter does not compete with the future self and may preserve the
agenda-setting advantage. Second, the forces behind the Coase conjecture may be
weakened by a g-majority voting rule and the conflict of interest among voters. When
implementing a policy requires approval from more than a single voter (i.e., when the
required quota is ¢ > 2), the initial proposal can be rejected with multiple levels of
support. The agenda-setter’s belief, and therefore the revised proposal, can depend

on the level of support for the initial proposal. Therefore, the g-majority voting rule



when ¢ > 2 allows greater flexibility in providing incentives for voters in the first
period compared to the case when ¢ = 1.

(2) A variety of voting rules are used in practice, including majority rule used
for the confirmation of presidential appointees and unanimity rule used by corporate
boards for the approval of actions by the “unanimous written consent.” How does
an increase in the required quota ¢ affect the implemented policies and the agenda-
setter’s expected payoft?

From the agenda-setter’s perspective, there is a tradeoff between the voting rules.
On the one hand, a smaller required quota allows the agenda-setter to target fewer
voters who are more aligned with the agenda-setter, while a larger required quota
forces the agenda-setter to secure approval from more voters. On the other hand, a
larger required quota moves the set of credible revised proposals towards the status-
quo policy since the agenda-setter always targets a voter with the g-th highest ideal
policy. Because of the single-peaked preferences of voters, this effect of a larger
required quota may allow the agenda-setter to extract more surplus from voters using

the initial proposal.

Main results First, I show that the Coase conjecture is violated (under some con-
ditions on the primitives of the model) when the bargaining is over a spatial policy.
When ¢ = 1, there is a unique equilibrium path which has a screening structure. The
agenda-setter makes an initial proposal that can pass only when the ideal policies of
voters are high, i.e., in state h, and revises the initial proposal to be closer to the
status quo policy 0 if the initial proposal is rejected. The screening proposal makes a
voter with the highest ideal policy in state h, say voter j, indifferent between accepting
the initial proposal in the first period and the revised proposal in the second period.
When the revised proposal is closer to the status-quo policy 0 than the ideal policy of
voter j in state h (which happens when the difference in ideal policies between states
¢ and h is relatively large), the screening proposal converges (as players become ar-
bitrarily patient) to a policy that is symmetric to the revised proposal around that
ideal policy. This means that the agenda-setting advantage does not vanish thanks
to the single-peaked preferences of voters with strictly positive ideal policies.

When ¢ > 2, the flexibility in using revisions to provide incentives for voters
results in a multiplicity of equilibrium paths. The agenda-setter’s expected payoff

is no longer unique. Instead, there is an interval of expected payoffs that can be



supported in equilibrium. Nonetheless, the endpoints of this interval correspond to
equilibrium paths that have a screening structure similar to the case ¢ = 1. As a
result, the Coase conjecture can be violated because of the single-peaked preferences
of voters. The forces behind these violations of the Coase conjecture make the ability
to make a revised proposal valuable to the agenda-setter for any required quota g € N.

Second, I show that increasing the number ¢ of voters required to pass a policy
can raise the expected policy implemented in equilibrium and the agenda-setter’s
equilibrium expected payoff. The screening structure of equilibrium paths and single-
peaked preferences of players play a crucial role. In the second period, the agenda-
setter always makes a revised proposal that sets a voter with the g-th highest ideal
policy in either state ¢ or h (depending on the posterior belief) to the status-quo level
of payoff. Therefore, the required quota q affects the anticipated revised proposals
which serve as threats for rejecting the initial proposal. I provide conditions under
which an increase in the required quota g moves the anticipated revised proposal
closer to the status-quo policy 0 and further away from the ideal policy of a voter

targeted by the initial proposal, giving a higher expected payoff to the agenda-setter.

Implications/predictions The results in this paper suggest that the average size
of adopted policy can (all else being held constant) be higher in settings in which the
agenda-setter is allowed to make a revised proposal compared to settings in which the
agenda-setter is not. For example, one could expect higher average school budgets
in New York, where a second school budget election is held if the initial budget gets
rejected, than in New Jersey, where a contingency plan goes into effect if the proposed
budget gets rejected. The results also suggest that states that require a 60 percent
supermajority to pass school budgets, as some states do, may have higher average

school budgets than states that require a simple 50 percent majority.

Approach My analysis relies on a complete characterization of the implemented
policies and the agenda-setter’s expected payoffs under minimal assumptions on the
voting strategies of voters. I only assume that voters use weakly undominated voting
strategies. For instance, voting strategies are not necessarily symmetric and are not
required to be threshold in policy proposals.

I show that the equilibrium path is unique when ¢ = 1, implying that the agenda-
setter’s expected payoff is also unique. When ¢ > 2, there is a multiplicity of equilib-



rium paths, which results in a multiplicity of the agenda-setter’s expected payoffs. It
does not seem feasible to provide a complete characterization of equilibrium voting
strategies without additional restrictions. Instead, I provide a complete characteriza-
tion of the agenda-setter’s expected payoffs that can be supported in equilibrium. I
derive two bounds and show that any value outside these bounds cannot be supported
as the agenda-setter’s expected payoff in equilibrium no matter how the off-path be-
liefs are specified. In turn, I show that any value inside these bounds can be supported
as the agenda-setter’s expected payoff in equilibrium by explicitly constructing such
equilibrium. The main results in this paper are based on the comparison of the unique
expected payoff when ¢ = 1, the payoff bounds when ¢ > 2, and the unique payoff
in the benchmark case when the agenda-setter can commit to a single proposal when
qge N.

Because of the multiplicity of expected payoffs when the voting rule requires an
agreement of more than a single voter, ¢ > 2, the comparative statics with respect
to the required quota must rely on some form of equilibrium payoff selection. To
circumvent this problem, I provide the necessary and sufficient conditions for some
equilibrium payoff selection to be non-monotone decreasing in the required quota ¢

and for each equilibrium payoff selection to be non-monotone.

Outline I present the model in Section 2. I consider the case ¢ = 1 in Section 3 and
the case ¢ > 2 in Section 4, which also contains the comparative statics with respect

to the required quota. Section 5 concludes.

Related literature

Repeated referenda. Thematically, this paper fits within the literature on repeated
referenda originated from Romer and Rosenthal (1979). The first paper to introduce
strategic voting in the model of repeated referenda was Morton (1988).> More recent
work on repeated referenda includes Rosenthal and Zame (2019) and Chen (2020,
2022).

4Romer and Rosenthal (1979) builds on a single-period model of Romer and Rosenthal (1978).
Denzau and Mackay (1983) is another influential paper with an uniformed agenda-setter making a
single proposal to privately informed voters.

SEven though Morton (1988) considers strategic voters and discusses the potential conflict be-
tween the signaling and pivotal incentives, that paper eventually assumes that the pivotal incentives
dominate.



Rosenthal and Zame (2019) evaluate the role of voter sophistication on the agenda-
setter’s ability to benefit from being able to make a revised proposal. In the most
interesting case of sophisticated voters, the analysis in Rosenthal and Zame (2019) is
limited to a single voter, making it closely related to the analysis of the g-majority
voting rule with ¢ = 1 and the comparison with commitment benchmark in Section
3.

Chen (2020) studies whether the ability to make a revised proposal is valuable to
the agenda-setter and, in particular, focuses on the tradeoff between signaling and
pivotal incentives of voters. The model is similar to the one considered here and
features two periods and multiple privately informed voters with quadratic prefer-
ences. The key difference is that Chen (2020) assumes that the voting strategies in
the initial period are threshold in the ideal policies given that the initial proposal
is on path of play. In contrast, I only assume that the voting strategies are weakly
undominated. I provide a sharp characterization of the expected payoffs that the
agenda-setter can achieve in equilibrium, which allows me to perform an exhaustive
comparison of equilibrium outcomes with the commitment benchmark. My results
also complement Chen (2020) by showing how the following characteristics of the
environment affect the adopted policies: (i) the conflict in preferences among voters,
(ii) the voting rule, (iii) the prior belief about the state, and (iv) the ability of voters
to communicate with each other.

Both Rosenthal and Zame (2019) and Chen (2020) assume that players give equal
weight to both periods of policy-making, limiting the analysis of forces behind the
Coase conjecture. In contrast, I characterize the agenda-setter’s expected payoffs for
a given discount factor and then derive the limit of this set as players become perfectly
patient. As a result, I am able to show that the Coase conjecture may be violated in
bargaining over policy due to single-peaked preferences.

Chen (2022) compares a straw poll to a binding referendum under different voting
rules. Besides the differences in substantive question and explicit comparison of voting
rules, Chen (2022) uses an approach similar to Chen (2020) and focuses on the voting
strategies in the straw poll period that are threshold in ideal policies given that the
initial proposal is on the path of play. The approach to communication in Chen
(2022) is distinct from the one adopted here. Chen (2022) models communication
using a straw poll followed by a binding vote on a single proposal. In contrast, I

allow voters to discuss their strategies with each other and study equilibria that are



robust to such communication.

Bargaining. This paper also contributes to the literature on bargaining with asym-
metric information and the Coase conjecture (Fudenberg, Levine, and Tirole, 1985;
Gul, Sonnenschein, and Wilson, 1986).° The main features that differentiate this pa-
per from the literature on the Coase conjecture are: (i) the bargaining is over a spatial
policy and not over a distributive policy (price); and (ii) the approval and veto rights
are not individual but collective. I show that the Coase conjecture may be violated
in settings with single-peaked preferences. Using an alternative set of assumptions
on the ideal policies and the determination of status-quo payoffs, the methods used
in this paper can be applied to the analysis of price bargaining between an informed
seller and an informed “buyer” represented by n players with competing preferences,

for example, when n = 2 the “buyer” could represent a couple.

Signaling through voting. Since the voting record can influence the agenda-setter’s
beliefs and the revised proposal, in this paper voters face both pivotal and signaling
incentives when choosing how to vote on the initial proposal. Signaling incentives of
voters have been previously studied in a variety of contexts (Piketty (2000), Razin
(2003), Meirowitz (2005), Shotts (2006), Meirowitz and Tucker (2007), Meirowitz
and Shotts (2009), and McMurray (2017)). These papers focus on determining which
incentive, pivotal or signaling, drives the voting behavior in large elections. In my
model, voters also face the tradeoff between pivotal and signaling incentives, as cap-

tured by equation (3).

Endogenous proposals. This paper contributes to the literature that studies the role
of voting mechanisms in the presence of asymmetric information and agenda control
(Austen-Smith, 1987). Bond and Eraslan (2010) study the effect of the voting rule on
the efficiency of an adopted policy when the agenda-setter proposes the policy that is
voted on. Bouton, Llorente-Saguer, Macé, and Xefteris (2021) compare the efficiency
of “voting mechanisms” when the agenda-setter serves as a “gatekeeper” and decides

whether the vote takes place. Both papers focus on the aggregation of information

6Earlier work on the Coase conjecture includes Stokey (1981) and Bulow (1982). More recent
papers are (among others): Deneckere and Liang (2006), who assume that the seller is privately
informed about her cost; Ortner (2017) who allows the seller’s cost to stochastically evolve over
time; and Doval and Skreta (2020) who follow a mechanism design approach. In a setting with
spatial policies, Kartik, Kleiner, and Van Weelden (2021) derive conditions for interval delegation
to be an optimal mechanism without transfers from the agenda-setter’s perspective.



dispersed among voters and allow the agenda-setter to be privately informed, but
assume that no revisions take place when a policy does not gather enough support.
In contrast, the central features of my analysis are the agenda-setter’s ability to revise
a rejected proposal and the associated changes in the incentives of players. Moreover,
both papers consider common value environments,” while I emphasize the role of
heterogeneity in preferences among voters. Henry (2008) studies bargaining over a
distributive policy and shows that the agenda-setter may offer positive transfers to
more voters than the required quota. I focus on a one-dimensional policy space that

does not allow the agenda-setter to make targeted transfers to voters.

Sequential voting. Finally, this paper is related to the literature on the role of voting
rule in collective search (Albrecht, Anderson, and Vroman, 2010; Compte and Jehiel,
2010; Moldovanu and Shi, 2013), collective experimentation (Strulovici, 2010), and
sequential voting with private information (Ordeshook and Palfrey, 1988; Kleiner
and Moldovanu, 2017). In these papers, alternatives arrive exogenously until the
committee collectively decides to stop the search and accept the current proposal.
In contrast, I assume that the alternatives are endogenously selected by the agenda-

setter.

2 The model

The agenda-setter A and n voters indexed by i € N = {1,...,n} bargain over a one-
dimensional policy x € R, using a g-majority voting rule with ¢ € N. The status-quo
policy is 0. Policy  may represent a level of public spending or an increase in capital
stock of a company. In every period t € {1,2} some policy z; € R, is implemented.
Policy x; is the status-quo policy 0 until another policy p € R, passes and gets
implemented in the remaining periods.

In period ¢t = 1, the agenda-setter makes a policy proposal p;. After voters
observe pi, they simultaneously cast their votes. The action set of each voter 7 is
A; = {0,1} with a generic element a;;, where a;; = 0 if voter ¢ rejects the initial

proposal and a; ; = 1 if voter i accepts the initial proposal.> Proposal p; passes when

"More precisely, Bond and Eraslan (2010) assume that the preferences of voters are almost
perfectly aligned and Bouton, Llorente-Saguer, Macé, and Xefteris (2021) allow partisan voters
whose preferences do not depend on the underlying state of the world.

8This assumption rules out the possibility of abstention.



the required quota ¢ of voters accepts it. In case p; passes, it is implemented in both
periods, x; = x5 = p;, and the game ends. In case p; is rejected, the status quo is
implemented in the first period, 7 = 0, and the same process is repeated in period
t = 2 after the voting record is revealed.

The agenda-setter is maximizing the policy — the period utility of the agenda-setter
from implementing policy x € R, is ua(x) = z. Voters have quadratic preferences
over R, with the ideal policies that depend on state w € ). The period utility of voter
i € N from implementing policy = € R, in state w € Q is u;(z;w) = — (%y;" — x)Q,
where %yf > 0 is the ideal policy of voter ¢ in state w. Future payoffs are discounted
at rate 0 € (0,1), so the total payoffs of the agenda-setter and voter i € N from a

policy sequence (z1,22) € R? in state w €  are

Ua(y,22) = (1 — 6)ua(wr) + dua(ws);
Ui(x1,x9;w) = (1 — 0)ui(x1;w) + du(we; w).

The information about the state w € () is asymmetric. There are two possible
states, 2 = {¢,h}. Voters observe the state w, but the agenda-setter does not. The
state is drawn and observed by voters at the beginning of the game.

For each ¢ € N, let ¢(+) : @ — N be a mapping from the state space €2 to the set
of players N such that player g(w) has the g-th highest ideal policy in state w, i.e.:

#UEN | vjw <y}t <aw) <#{jeN | vy <y}

Mapping ¢(-) defines a “synthetic voter” whose ideal policy is g-th highest in each
state w € ). I assume that every synthetic voter is monotone in the sense that for
each ¢ € N we have 0 < yf;(f) < yg(h). Therefore, state ¢ can be interpreted as being
“low” and state h as being “high.”

Remark. A trivial case when every synthetic voter ¢(-) is monotone is when every
voter is monotone, that is, yf < yf for all 7+ € N. However, every synthetic voter
q(+) can be monotone even if some voter i is not. For example, let N = {1,2} and
assume that ! = 1 <4 =y and y5 = 3 £ 2 = y2. Voter 2 is not monotone yet both
yf(e) =3<4= yi‘(h) and ygw) =1<2= yg(h) hold.

10



2.1 Strategies and beliefs

Let h; denote the public history up to period t € {1, 2}, including the proposed policies
and the voting record, and ending right before the proposal in period ¢t. Thus, the
public history in period £ = 1 is empty, and the public history in period ¢ = 2 consists
of the proposed policy and the choices of voters in the previous period.

Let H be the set of non-empty public histories at which the agenda-setter gets to
make a proposal. Public history A € H captures all of the information available to
the agenda-setter when making a revised policy proposal in period 2. A (behavioral)
strategy of the agenda-setter is m = (m,ms), where m; € A(R,) is her proposal
strategy in the first period and m : H — A(R,) is her proposal strategy in the
second period. In particular, 7; is the distribution of proposed policies in the first
period, and, for each public history h € H, 7% is the distribution of proposed policies
in the second period.

In addition to a (possibly empty) public history A;, each voter ¢ € N observes the
state w before choosing whether to accept or reject a policy proposal. A (behavioral)
strategy of voter i € N is a; = (@;1,q;2), where a;; @ Ry x Q — [0,1] is the
acceptance strategy of voter ¢ in the first period and a;5 : Ry x Q x H — [0, 1] is
the acceptance strategy of voter ¢ in the second period. In particular, the probability
with which voter ¢ in state w € ) accepts proposal p; € R, in the first period is
a?y(p1) € [0,1]. The probability with which voter 7 in state w and history h accepts
proposal py in the second period is o’y (pa; h).

The common prior belief over the state space € is ji(-) € F, where F = A(Q) is
the set of probability measures over €. To simplify notation, I often write /i instead of
f(h) and refer to i € [0,1] as a prior belief. The period-2 belief generally depends on
what has transpired in the game prior to the second period. Let M = {"(-)}sen be
a belief system, where " € F for each h€ H. For instance, p"'(-) is the agenda-setter’s
belief over Q2 when the history is & € H. Similar to the prior belief ji(+), I often write
p" instead of p(h) and refer to u" as a posterior belief in history A.

2.2 Induced outcomes

Given a prior belief /i, each assessment (o, M) induces a distribution Fj »4 over the
outcome space 2 xR, xR,. In turn, each state w € {2 induces a marginal distribution

Fy \( over the space of policy sequences Ry X Ry. Each player’s ex-ante expected

11



payoff for a given assessment (o, M) can be written as follows:

Va(o, M) = /{(1 —0)xy + 0z} dFy pm(w, @1, T2)

= iw) {/ {(1 = 8)xy + o} AFL (a1, xz)}

we

Vilo, M) = /{(1 — O)ui(z1; w) + dui(ze; w) } dF, pm(w, 1, T2)

= ilw) {/ {1 = dui(w1;w) + 5U¢($2;w)}dF§M(:U1,x2)} , ieN.

weN

Given an assessment (o, M), a policy sequence (z1,x2) € Ry x Ry is on path if
there exists state w € € such that (z1, ) is in the support of Fy’,. The bargaining
protocol restricts the supports of marginal distributions F f M and Fcf v oover Ry xRy
that can be induced by assessment (o, M). Consider a policy sequence (z1,xs). If
x1 > 0, then (x1, 25) can be on path only if x; = x5 because x1 > 0 implies that x; was
proposed in the first period, defeated the status-quo policy 0, and was implemented
in both periods. This fact reduces the number of cases one needs to consider when
analyzing policy sequences that are on path of play and therefore contribute to the

agenda-setter’s expected payoff Vy(o, M).

2.3 Equilibrium concept

The equilibrium concept is a coalition-proof Perfect Bayesian Equilibrium (coalition-
proof PBE). An assessment (o, M) consisting of a (behavioral) strategy profile ¢ =
(m,«) and a belief system M is a PBE if the strategies of players are sequentially
rational, that is, players maximize their expected payoffs every time they move, and
the beliefs are consistent, that is, for each initial proposal p; € R, the posterior belief
u is derived from the prior i using the Bayesian rule on path of play induced by p.
This definition implies that the agenda-setter cannot “signal” any information using
the initial proposal.” In particular, this definition requires that players continue to
use the Bayesian rule even when the initial proposal is not on path of play, i.e., is

caused by an agenda-setter’s deviation.'’

9This assumption is sometimes referred to as “not-signaling-what-you-don’t-know.”
10Tt follows that the concept of Perfect Bayesian Equilibrium used here can be more precisely
described as an almost PBE rather than a weak PBE in the terminology of Mailath (2019).

12



In many settings, it is natural to assume that voters can discuss their strategies
with each other. Such communication can take many forms: voters participating
in public and private discussions, members of interest groups using media outlets
to further their agenda, and countless ways to interact using social media platforms.
Some sort of communication is particularly likely when voters have similar preferences
and information. Although voters may be able and willing to discuss their plans, it is
much less likely that they can write binding agreements specifying how they should
vote in every situation. To account for these possibilities, I assume that voters engage
into direct unmediated communication and consider a refinement of PBE inspired by
Bernheim, Peleg, and Whinston (1987).

Fix a coalition C' C N and an assessment (o, M), where o0 = (w1, aq, T, 2). A
period-1 voting strategy profile &; = (&, an\¢) is improving for C' with respect to
(0, M) if for each i € C' we have V;(o, M) > Vi(0, M) where & = (71, a1, T2, ). An
existence of improving deviation for some set of voters C' does not immediately imply
that the equilibrium under consideration is unreasonable. Since binding agreements
are generally not possible, an improving deviation upsets an equilibrium only if the
improving deviation itself is robust to further deviations by some members of C'.

Fix a coalition C' C N and an assessment (o, M), where o0 = (w1, aq, T, 2). A
period-1 voting strategy profile oy = (a;1)ien s self-enforcing for C' with respect to
(o, M) if there does not exist a period-1 voting strategy profile &; which is improving
for some C' C C with respect to (o, M). Of course, when (o, M) is an equilibrium,
the voting strategies in o are self-enforcing for singletons with respect to (o, M). In
other words, PBE requires (among other restrictions) that the equilibrium strategies
are robust to unilateral deviations by voters. Coalition-proofness places an additional
restriction on (o, M) that the equilibrium strategies are robust to joint deviations by
voters that are self-enforcing.

A perfect Bayesian equilibrium (o, M) is coalition-proof if there does not exist
&1 which is improving for some C' C N with respect to (o, M) and self-enforcing for
C' with respect to (6, M), where 6 = (m, a4, T, 2). Under the g-majority voting
rule with ¢ = 1, coalition-proofness has no bite and therefore does not affect the set
of equilibria. When ¢ > 2, Examples 1 and 2 in Online Appendix B demonstrate

equilibria that do not pass the criteria of coalition-proofness.
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2.4 Coasian equilibria

The original Coase conjecture (Coase, 1972) states that a monopolist facing a down-
ward sloping demand curve for a durable good would not be able to price-discriminate
buyers.!! The argument goes like this. As long as there are consumers willing to pay
above the marginal cost, the monopolist would find it profitable to reduce the price
in order to reach some of them. Expecting a lower price, consumers would refuse to
buy at a higher price, effectively making the demand curve infinitely elastic. As a
result the monopolist would not be able to charge a price above the competitive level.

Bilateral models of bargaining usually focus on whether equilibria are not Coasian
in the sense that the limit of the agenda-setter’s expected payoff exceeds ys(@, which
means that the agenda-setting advantage does not disappear as players become per-

12 Formally, fix a

fectly patient. I call such sequences of equilibria non-Coasian.
required quota ¢ € N and let {d;}72; be a sequence of discount factors converging to

1. A corresponding sequence of equilibria {(oy, M)}, is called:
(i) Coasian if the agenda-setter’s expected payoff converges to yg(e);
(ii) non-Coasian if the agenda-setter’s expected payoff converges to v > yg(f).

Theorems 3 and 7 provide the necessary and sufficient conditions for the existence of

Coasian equilibria in my model.

2.5 Equilibrium definition

Under the g-majority voting rule, a policy proposal p; passes in period t if and only
if at least ¢ voters accept p,. The public belief ;" in the second period generally
depends on the number and the identities of voters who rejected the initial proposal
p1- Accordingly, in the first period, voters must take into account the effect of their
vote on the public belief in the second period.

Each history A € H can be described by an initial policy proposal p; € R, and a
(possibly empty) coalition of players C' who voted to accept it. For each k € N U{0},

1A textbook treatment of the Coase conjecture can be found in Fudenberg and Tirole (1991).

12Tn multilateral bargaining over spatial policy, there may exist equilibria in which the agenda-
setter’s expected payoff is below yf;(é) but such equilibria require that voters cannot communicate
with each other (see Example 2 with ¢ = n = 2 in Online Appendix B). In such cases, the agenda-
setting advantage is actually a disadvantage. When this disadvantage does not disappear as players
become perfectly patient, I call such sequences of equilibria sub-Coasian.
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let C, be the collection of coalitions of size k. The set of histories H can be written
as H = {h = (p,0) | p € Ry, C €U} C.}. Given a period-1 strategy profile

01 € X, we can use the Bayesian rule to obtain

(Miewc = ala@)) (Tjec abae) ) ih)

p1,C = .
prn) Zw:e,h <Hz‘eN\C<1 — O/{jl(pl))> (HJGC aﬁl(pl)) i)

Let Vi?Q(w; 1) be the expected period-2 payoff of voter i in state w if the period-2
belief is "

Vi (w; p”) = /

p2ER, a;2€{0,1}

{ me Ui (0 msa) ampe). ()

where UZQ is the period-2 expected payoff of voter i and " is the agenda-setter’s
period-2 belief.!?

When voter ¢ accepts an initial policy proposal p;, it passes only when at least
g — 1 other voters also accept p;. If less than ¢ — 1 other voters accept p; and the set
of voters who accept it is C, then the revised belief is P*¢ and a revised proposal is
made in the next period. Combining these possibilities, the expected payoff of voter

1 from accepting policy p; is

Ui,l(pl;wa (ai,la 044,1)) =

= Prob (am + Zaﬂ >q | W, Oéi,1> Ui(pl;w)

J#

+ Prob ( #Xan <ale ) (0= ul0s0) + 8V, )
JF

1 2
= Prob (ai,l + Zaj,l >q | w,Oéi,1> [— <§yf —p1) ]
JFi
1
+ Prob ( 2w <qlw a) [<1 -9) (—1@‘5’)2) OV (w W)] .

i
(2)

In equilibrium, voter 7 in state w chooses an action with the highest expected

13The analysis of the second period is standard and presented in Online Appendix A.
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payoff. Consider the difference between the expected payoffs in (2) for a;; = 1 and
;1 = 0:

Ul (prsw, (1, a-i1)) = Ul (p1;w, (0,a-1)) =

1
= Z Prob <Z ajo=q—1]uw, 041',2) [(?J‘f —p1)p1 — 5‘/2‘?2<W;Mp1’c> - (51—1(%@)2}

CeCy i
q—2

+1(g=2) Z { Z Prob (Z ajo =k |w, 04i,2> [5%(,12(% POty — oV (w; upl’c)} } )
k=0 \CeCsx J#i

(3)

The first term in (3) captures the incentive of voter i arising from policy consid-
erations. In other words, it captures the tradeoff between implementing the initial
policy proposal p; in period 1 and a revised policy proposal in period 2. This tradeoft
arises only when voter i is pivotal, i.e., exactly ¢ — 1 other voters accept p;. The sec-
ond term in (3) captures the incentive of voter ¢ arising from signaling considerations.
When the initial policy proposal p; gets rejected, a revised proposal depends on the
agenda-setter’s posterior belief about the state. Therefore, voter i can use her vote
to influence the revised proposal through the posterior belief. The signaling incentive
is present only when less than ¢ — 1 other voters accept p;.

Unless voter ¢ believes that she is never pivotal or always pivotal, i.e., unless
we have 3 oo | Prob (Z#i aja=q—1]w, oz_m) € {0,1}, voter ¢ must take into
account both policy and signaling considerations. Voter i’s period-1 acceptance prob-

ability of, (p1) must satisfy

Q¥ (p ) 1 if U£1<p1;w7 (17 a—i,l)) > Urgl(pl;wa (07 a—i,l))a (4)
i,1\P1) =
0 if U£1<pl;w7 (La—in)) < Ui (pr;w, (0,a-41)).

1y

A period-1 voting strategy profile a; = (a;1);en must satisfy (4) in every PBE,
even when it is not coalition-proof; in a coalition-proof PBE, a; must also be such
that there does not exist coalition ' C N and strategy profile &; = (&c, an\¢) which
is improving and self-enforcing.

From the agenda-setter’s perspective, each initial policy proposal p; € R, is

associated with a collection of events. The probability that only voters in set C C N
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accept policy pp is given by:

W(C.p1) =) jw <H042‘,’1(pl)> 1T =asim)

we eC iEN\C

Therefore, the probability Wq(pl) that policy p; passes under the ¢g-majority voting

—3 Y W),

k=q CeCy

rule can be written as:

The agenda-setter’s expected payoff from making an initial policy proposal p; is

q—1

US L (p1) = Wippr + > Y W(C, p1)dVi, (). (5)
k=0 CeCx

In equilibrium, the agenda-setter proposes a policy that maximizes her expected pay-

off (5), that is, she solves the following problem:

Jnax U1 (p1); (6)

and she proposes policy p; with positive probability only when p; is a solution to (6):

mi(p1) > 0 implies p; € argmax Uy, (p}).
p1€R+
In the remainder of the paper, I characterize the coaltion-proof equilibria under
the g-majority voting rule and analyze their properties. I begin by considering case

g = 1 in Section 3 and move to case ¢ > 2 in Section 4.

3 “Bilateral” bargaining over policy (¢ = 1)

The case when a single acceptance is required to pass a policy proposal, ¢ = 1, is
special because the agenda-setter makes the revised proposal only when the initial
proposal is rejected unanimously. This feature prevents the agenda-setter from using
revised proposals as punishments for deviations. Nonetheless, this case is important
for multiple reasons. First, Theorem 1 shows that the equilibrium predictions when

g = 1 are as if the the agenda-setter was engaged in bilateral bargaining with the
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synthetic voter 1(+), allowing me to discuss the differences between the bilateral bar-
gaining over a distributive policy (e.g., Fudenberg, Levine, and Tirole (1985)) and
bilateral bargaining over a spatial policy. In particular, I describe the possible viola-
tions of the Coase conjecture when the policy is spatial (Theorems 3 and 4). Second,
the characterization of the agenda-setter’s equilibrium expected payoffs when ¢ > 2

is closely related to the bilateral bargaining case, as shown in Section 4.

3.1 Characterization: Unique equilibrium path

Lemma 1 asserts that for any prior belief /i, the policy space R can be partitioned into
up to four regions, each corresponding to a different probability that a policy passes
if proposed in the first period. Similar to the second period (see Online Appendix A),
the initial proposal p; passes in both states if it is sufficiently small, p; < yf(ﬁ), and
gets rejected in both states if it is sufficiently large, p; > y{‘(h). Unlike in the second
period, the initial proposal p; between yf(g) and yﬁh) may also get rejected in both
states, reflecting the fact that voters take into account the possibility of revision.
No matter what the prior belief i is, we can identify proposals that pass only in

high state h. Define 2! as follows:

2! = max{p; e R, | (y?(h) —p1)p1 > 5(y?(h) - ?Jf(e))yli](e)}- (7)

By definition, policy z! satisfies yf(g) <zl < yﬁ(h) and is the agenda-setter’s preferred
policy among those that are acceptable to voter 1(-) in state h whenever this voter
expects a revised proposal to be yf(g). Each initial proposal p; in (yf(g),zl) passes

with certainty in state h and gets rejected in state ¢. The prior belief [i determines
4

(0}

y{L(h)

belief that the state is h is sufficiently high, i > m!, then each initial proposal p;

what happens to an initial proposal p; in (2!, y?(h)). Define m! = . If the prior
in (zl,y?(h)) passes in state h with probability @' € (0,1) and gets rejected in state
¢. Probability &! is derived from a condition that the posterior belief that the state
is h equals m! after an initial proposal gets rejected, &' = ﬁ% And if the
prior belief that the state is h is sufficiently low, fi < m!, then each initial proposal

P € (zl,y?(h)) gets rejected in both states. Having defined 2! and &', we can state

141n the special case when the voters with ¢ highest ideal policies have identical preferences and
can communicate, the equilibrium predictions are exactly the same as when the agenda-setter is
engaged in bilateral bargaining with one of these voters (Theorem 6).
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the formal result.'®

Lemma 1. Consider a q-majority voting rule with ¢ = 1. In every PBE, the proba-
bility W'(py) that an initial proposal p1 € R, passes equals:

. o iyl <p <z
Wp) = FoHo A (8)
pat if 2t <pr < yﬁ(h) and fi > m?,

if 2 < pp < y{‘(h) and i < m!, or yf(h) < p1.

Given the probabilities with which the initial proposals pass, we can find the
posterior belief after the initial proposal gets rejected and find the continuation payoffs
of the agenda-setter.!® When an initial proposal p; € (yf(g),zl) gets rejected, the
posterior belief 1 assigns probability 1 to state £ and the agenda-setter’s continuation
payoff is yf(e). If the prior belief that the state is h is sufficiently high, /i > m!, then
when the initial proposal p; € (27, y?(h)) gets rejected, the posterior belief " is such

that 4" = m! by the choice of &'

and the agenda-setter’s continuation payoff is yf(e)
again. If the prior belief that the state is h is sufficiently low, i < m!, then when
the initial proposal p; € (zl,y{‘(h)) gets rejected, the posterior belief p equals the
prior & and the agenda-setter’s continuation payoff is yf(g) yet again. Finally, when
the initial proposal p; > yi‘(h) gets rejected, the posterior belief 1 equals the prior /i
and the agenda-setter’s continuation payoffs is ij(ﬂ) = max{yf(e), ﬂyﬁh)}. We can
write the the agenda-setter’s expected payoff as follows:

/

P1 if 1 < yf(g)»

fipy + (1 = 1)0yy if Yy <p1 <2

Uni(pr) = 1 < ml)éyf(@ e 1 h (9)
. 1 oAl oAl ‘ le <p1<y1(h)’

+1(p > m")(pa'pr + (1 = pa")dy; )

L0 max{yf(é), ﬂ@/?(h)} if y?(h) <P1-

In equilibrium, the agenda-setter proposes a policy that maximizes her expected pay-
off (9).

15 A1l proofs, except the proof of Theorem 5 in Appendix C, can be found in Appendix D.
16See Lemma A.3 in Online Appendix A.
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The existence of PBE places restrictions on the probabilities that the initial pro-
posals yf(f), 2!, and y?(h) pass if proposed.!” In the discussion that follows, I assume
that yf(@ passes in both states, z! passes with certainty in state h, and yf(h) passes
in state h with probability &'.'® There are three initial proposals that the agenda-
setter can make in equilibrium, depending on the prior belief ji. Each of these initial
proposals gives rise to a distinct equilibrium outcome. Define the following belief
thresholds, the purpose of which will become apparent shortly:

(1 =0yl

¢
mt = 200 (10)
2= g

n m' (Y — i)
me=-5 1 (1 7 N (11)
Yy — 28+ mEN =0y )

In the first possible equilibrium outcome, the initial proposal is y‘f (0); which is made
when the agenda-setter is sufficiently pessimistic about the state being h, i < m?.

For yf(@ to be the unique optimal proposal, we must have

?/f(z) > fiz' + (1 - ﬂ)@f(zp

which is equivalent to fi < m’. Note that the definition of 2! in (7) and the strict
concavity of (yf(h) —p1)py in py imply 2! > (1 —5)yi‘(h) —|—5yf(€) and therefore m’ < m!.

It follows that whenever ji < m’ we also have

Yo > B Yy + (1 — pa")oyi g,

because, on the one hand, the latter inequality is equivalent to i < ml(1=d41om) and,

1-6m!
W. The initial proposal yf(é) passes in

both states, so the game effectively ends in the first period with certainty:.

on the other hand, we have m! <

In the second possible equilibrium outcome, the initial proposal is 2!, which is

made when the agenda-setter is moderately optimistic about the state being h, m‘ <

17See the analysis of the second period in Online Appendix A for a detailed discussion of the
associated issues.

18This assumption has no effect on the agenda-setter’s expected payoff but simplifies exposition.
The statement and proof of Theorem 1 are completely general.
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fit < m". For z! to be the unique optimal proposal, we must have

fzt + (1= 1)y > Yo,

which is equivalent to g > m’. If the prior belief is not too high, i < m!, then z' is
indeed the unique optimal proposal in the first period. However, if i > m!, then for

2! to be the unique optimal proposal, we must also have
fz' 4+ 6(1 = D)y > paylp + (1 — pat )y,

which is equivalent to i < m”. Straightforward algebra shows that m!' < m”. The
initial proposal z! passes in state h but gets rejected in state ¢, in which case the
posterior belief " assigns probability 0 to state h and the revised proposal is yf(g).
In the third (and final) possible equilibrium outcome, the initial proposal is yf(h),
which is made when the agenda-setter is very optimistic about the state being h,

m" < fi. For yil(h) to be the unique optimal proposal, we must have

AEt Y gy 4+ (1= pat)dys oy > iz' 4 6(1 = i)yi ),

which is equivalent to m" < fi. Inequalities m! < m" and m’ < m" imply m’ < m”.

Therefore, we also have

patylgy + (1= aa")dyl e > i

1

The initial proposal y{’(h) passes in state h with probability &  and gets rejected in

state ¢, in which case the posterior belief ;" assigns probability m! to state h and the

agenda-setter makes the proposal yf(h) again in the second period.

Theorem 1. Under the g-majority voting rule with ¢ = 1, there exists a unique PBE
path, such that:

(i) If i < m*, the initial proposal is yf(g) which passes.

(ii) If m* < j < ph, the initial proposal is z' > yf(e) which passes in state h and

gets rejected in state £. The revised proposal is yf(g) which passes.

(iii) If i > m", the initial proposal is yf(h) > 2z which gets rejected in state £ and

passes in state h with probability &'. The revised proposal is yﬁh) which gets
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rejected in state £ and passes in state h.

(iv) In case i = m’, the agenda-setter randomizes between yf(e) and z', and in case
i = ml, the agenda-setter randomizes between z' and y?(h). The rest of the

equilibrium path is described as in cases (i)-(1ii).

L1, T2

Ul(h) (331, T3 h)
------- Ul(h) (0, To; h)

(a) Case y?(h) < ny(g). Voter 1(h) is indifferent between policy z' without delay and policy
yf(g) with delay. Policy z' converges to yf (0) 8S o — 1.

T1, T2

Uiy (1, 215 h)
------- Ui (0, 293 h)

ase y > 2y7.,n. Voter 1s indifferent between policy z* without delay and policy
b) Case ) > 2y, Voter 1(h) is indiff b licy 2! without delay and poli
yf(z) with delay. Policy z! converges to y{‘(h) - yf(g) as 0 — 1.

Figure 1: The determination of policy 2! in Theorem 1. The ideal policy of voter 1(-)
in state w € ) is %yf(w).

Remark. The unique equilibrium path described in Theorem 1 is analogous to
the one arising in bilateral bargaining over a distributive policy with two possible
valuations of the buyer, for example, the models in Chapter 10 of Fudenberg and
Tirole (1991) and Section 3 of Deneckere and Liang (2006).

Since there is a unique equilibrium path, we can define the agenda-setter’s ex-
pected payoff ng under the g-majority voting rule with ¢ = 1 and derive its limit as

players become arbitrarily patient. The following result will allow me to compare the
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agenda-setter’s expected payoff with the Coasian bound yf(g) and the commitment

benchmark derived in Appendix A.

Theorem 2. Under the g-majority voting rule with ¢ = 1, as players become perfectly

patient, 6 — 1, we have:

(

o if ?J?(h) > Q?Jf(e) and i > 3,
Fhm) or y?(h) < ny(@) and [i > yz(@ )
limV}, = e
ol Ay — Vi) + L= Y0 Y > 25 and i < %;
\yf(g) if Yiy < 205 and i < 5112(2

3.2 Coasian equilibria and the value of commitment

Theorem 2 implies that the limit of the agenda-setter’s expected payoff cannot be
smaller than the Coasian bound yf(g) but can be larger, which implies that the Coase
conjecture can be violated. The first reason why the Coase conjecture can be violated
is because the agenda-setter may prefer to make the same proposal yi‘(h) in both
periods, which happens when the prior belief that the state is h is sufficiently large,
ft > m". This violation is caused by the short bargaining horizon and the resulting
commitment power in the second period.'”

The second (and more interesting) reason why the Coase conjecture can be vi-
olated is related to the single-peaked preferences of voters. If the ideal policies of
voter 1(-) in different states are sufficiently far apart, y{l(h) > ny(é), then the threat of
proposing y¢ (¢ In the second period gives an incentive to voter 1(h) in state h to accept
policies that are preferred by the agenda-setter to yf(g) even when players are per-
fectly patient. As a result, the initial policy proposal converges to y?(h) — yf(g) > yf(g)
(compare Figures la and 1b). When the bargaining is over a distributive policy (Fu-
denberg, Levine, and Tirole, 1985), the revised proposal is always closer to the ideal
policy of the “voter” which is 0, and therefore such violation of the Coase conjecture

is not possible.?

19Tn the models of bilateral bargaining over a distributive policy, and specifically when the “gap”
assumption holds, the bargaining ends in finitely many periods and the final period effectively
features commitment. However, the bargaining horizon is determined endogenously. See Fudenberg,
Levine, and Tirole (1985) for details.

2OHowever, the Coase conjecture can be violated in bilateral bargaining over price when the buyer’s
valuation and the seller’s cost are correlated, see Deneckere and Liang (2006).
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The following result focuses on the violation of the Coase conjecture caused by the
single-peaked preferences of voter 1(-). I assume that the prior belief that the state
is h is such that g < %, which implies that the agenda-setter’s expected payoff
under the commitment benchmark equals the Coasian bound ?Jf(e)' Nonetheless, even
in this case the agenda-setter can exploit the single-peaked preferences of voter 1(h)

and reduce this voter’s information rent.

Theorem 3. Consider a q—majom’t% rule with ¢ = 1 and suppose that the prior belief

that the state is h satisfies 1 < j,iﬁ Then, every sequence of equilibria is non-
1(h)

Coasian if the ideal policies of synthetic voter 1(-) are such that y{b(h) > 23/17(@) and

Coasian otherwise.

Theorem 2 also implies that the ability to revise the initial proposal is valuable
to the agenda-setter. The following result provides the conditions when the ability

to revise the initial proposal is strictly valuable.

Theorem 4. Consider a q-majority rule with ¢ = 1. When players become perfectly
patient, 6 — 1, the agenda-setter’s expected payoff is weakly greater than the commit-
ment benchmark, and it is strictly greater if and only if yf(h) > ny(g) and i < %

Not surprisingly, the key ingredient in this result is the single-peaked preferences
of voter 1(-); but unlike in Theorem 3, the agenda-setter sometimes can reduce voter
1(h)’s information rent even when the prior belief that the state is h if such that
> % and the agenda-setter’s expected payoff under the commitment benchmark
is above the Coasian bound yf(g).

There are at least two other papers that show that the agenda-setter may exploit a
sequence of elections to receive a higher expected payoff than the commitment bench-
marks. However, the forces behind the Coase conjecture (or its violation documented
in Theorems 3 and 4) are absent in both. In Romer and Rosenthal (1979), voters
are myopic and the ability to revise the initial proposal does not affect the voting
behavior. In Rosenthal and Zame (2019), players do not discount future payoffs so

the fundamental tradeoffs are different.
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4 “Multilateral” bargaining over policy (¢ > 2)

In this section, I consider the case when more than a single acceptance is required to
pass a policy proposal, ¢ > 2. A notable distinction from the previous case ¢ = 1 is
that the agenda-setter can make different revised proposals depending on the number
and identities of voters who accepted the initial proposal that got rejected. As a
result, there is a multiplicity of equilibrium outcomes. Theorem 5 shows that the set
of agenda-setter’s expected payoffs that can be supported in equilibrium is an interval.
The endpoints w, and w, of this interval are determined similarly to the agenda-
setter’s expected payoff th from Theorem 2 and converge to it when the preferences
of voters {1(-),...,q(-)} become perfectly aligned (Theorem 6). Naturally, the Coase
conjecture can be violated for the same reason as before, namely, the single-peaked
preferences of voters (Theorems 7 and 8). The screening nature of the endpoints
w, and w, along with the possible violation of the Coase conjecture lead to another
unexpected result: the agenda-setter’s expected payoff can increase when the required
quota is increased from ¢ > 2 even though the agenda-setter must seek acceptance

from more voters (Theorem 9).

4.1 Characterization: Multiplicity of equilibrium paths

The following result provides a sharp characterization of the agenda-setter’s expected
payoffs that can be achieved in equilibrium when voters are allowed to communicate

with each other.

Theorem 5. Under the g-majority rule with ¢ > 2, the agenda-setter’s coalition-proof

equilibrium expected payoff equals v if and only if v € [w,, W,].

As shown in Appendix B, the lower bound w, is equivalent to the agenda-setter’s
expected payoff when bargaining against a single voter ¢(-). However, the shape of
the limit set depends not only on the ideal policies of voter ¢(-) but also on the ideal
policies of voter 1(-). In part, the upper bound @, is the same as when bargaining
against a single voter with ideal policies yg(@ and y?(h) in states £ and h. These
observations suggest that when the preferences of voters 1(-) and ¢(-) coincide, the
agenda-setter’s expected payoff can be described as arising from bilateral bargaining
with any voter j(-) where j € {1,...,q}. The following result focuses on the case

when players become perfectly patient.

25



Theorem 6. Consider a g-majority voting rule with ¢ > 2 and suppose the preferences
of voters 1(-) through q(-) become perfectly aligned, max,cq{l(w)—q(w)} — 0. When
players become perfectly patient, 6 — 1, the agenda-setter’s expected payoff is unique

and coincides with the case ¢ = 1.

4.2 Coasian equilibria and the value of commitment

Similar to the case ¢ = 1, the Coase conjecture may be violated for ¢ > 2 either
because of the agenda-setter’s ability to commit in the second period or the single-

peaked preferences of voters. Analogous to Theorem 3, the following result focuses

on the case when the prior belief that the state is h is such that g < yq“), which
a(h)
implies that the agenda-setter’s expected payoff under the commitment benchmark

equals the Coasian bound yf;(ﬁ).

Theorem 7. Consider a q-majority Uotmg rule with ¢ > 2 and suppose that the prior
belief that the state is h satisfies i < yq(’” . Then:

q(h)

(i) When yg(h) > 2y§(£), every sequence of equilibria is non-Coasian.

(i) When y;‘( < 2yq , if either y1 n yq( 0 = yq or both yq < y?(h)—yf;(é) < y;’(h)

q(¢>

T h T almost every sequence of equilibria is non-Coasian.
Yay “Y1(n) TYa(n)

and i <
(iii) Otherwise, every sequence of equilibria is Coasian.

Is the ability to commit to a single proposal valuable to the agenda-setter under
the g-majority voting rule with ¢ > 27 By comparing the commitment benchmark
Ve = max{ys(e), /lyf;(h)} derived in Appendix A with the limit of the lower bound w,
as players become perfectly patient derived in Appendix B (equation (B.7)), we can
see that every expected payoff under the unanimity rule when players are perfectly

patient is at least as high as ch.

Theorem 8. Consider the g-majority voting rule with ¢ > 2. When players become
perfectly patient, 6 — 1:

(i) When both yg( > 2y and i< < , the agenda-setter’s expected payoff is strictly

greater than the commztment benchmark i every equilibrium.
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%, Zf either y?(h) - yé(g) > y(lll(h) or both yﬁ < y{t(h) -

4
p h - Ya(e)

< and i < G-
Yaoy < Yan) H= g =l oo

strictly greater than the commitment benchmark in almost every equilibrium.

(ii) When yl’;(h) < 2y§(£) or fi >
, the agenda-setter’s expected payoff is

(i1i) Otherwise, the agenda-setter’s expected payoff equals the commitment bench-

mark in every equilibrium.

These results imply that in settings with single-peaked preferences, such as ref-
erenda on public spending, allowing the agenda-setter to maker a revised proposal
on average leads to a higher level of implemented policy. Intuitively, the anticipated
revised proposal serves as a threat for voters when the state is high, allowing the
agenda-setter to limit the information rent that the voters can receive. Single-peaked
preferences of voters play a crucial role, because the anticipated revised proposal is a

threat only when it is smaller than the ideal level of spending of the target voter.

4.3 An increase in the required quota

A variety of required quotas are used in practice, ranging from a simple majority,
q = %, to unanimity (¢ = n). Some of the more prominent examples include: voting
by a supermajority in United Nations Security Council, voting by a qualified majority
in the Council of the European Union, and voting by a supermajority in the United
States Congress required in some circumstances (overriding a presidential veto, rati-
fying a treaty, removing a federal official from office, etc.). Occasionally, reforms to
change the required quotas are proposed and even succeed, as was the case in the
United States Senate when the required number of votes to end the debate by invok-
ing cloture was reduced from % to g in 1970 and to % on certain issues in 2013 and
2017.

Because of the multiplicity of the expected payoffs that can be supported in equi-
librium, the comparative statics with respect to quota ¢ must rely on equilibrium
selection except in extreme cases. A mapping ¢(-) : {2,...,n} — R, is an equilibrium
payoff selection if for each ¢ € {2,...,n} we have lims,; w, < ¢(q) < lims 1 W, An
equilibrium payoff selection ¢(-) is monotone if it is weakly decreasing on {2,...,n}.

The following result provides conditions for the existence of a non-monotone equi-
librium payoff selection or, in other words, for an existence of ¢ € {2,...,n — 1}

such that the agenda-setter’s expected payoff under the larger quota ¢ + 1 is strictly
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greater than the expected payoff under the smaller quota ¢q. The question boils down

to finding ¢ such that Wy, > w,.

Theorem 9. There exists an equilibrium payoff selection ¢(-) that is non-monotone
if and only if there exists ¢ € {2,...,n—1} such that y{‘(h) > 2yfq+1)(€) and one of the

following conditions holds:

i i
: 1 Y } -~ Yigr1)(0)
(Z) HlaX {_ h < ILL < N2 * h
27 Ygn) 2Y(g11)0) Y ()
h 0 Yaty “Y(a1)(0) Ya(o) Va0

g 1 A : q g+1 :
'y <2y andq*+</i§mln{h 7 o h }
(1) Yam a(t) Y =24 1)(0) Yany " g1y "V Ty J

e 0
(i11) Yy > 2y and GRL IO <p< min{

Y4
: : i Y(gr1)(0) }
Y =2Y (g4 1)(0) "Ya(n) T2q0) ’

1

27 2Y(g41)(0 Y g ()
£ indgh ot h

where y* = mln{yl(h)a Yig+1)(0) + y(q+1)(h)}'

Theorem 9 implies that in settings with single-peaked preferences, e.g., public
spending referenda, a higher required quota can be associated with a higher (on
average) implemented policy. This result is surprising because a higher required
quota gives collective veto power to smaller coalitions of voters and thus implies that
the policies that pass give at least the status-quo level of payoff to a larger number of
voters. The screening structure of equilibrium paths reconciles these facts. Intuitively,
an increase in required quota lowers the anticipated revised proposals, allowing the
agenda-setter to limit the information rent that the voters can receive when the state
is high.

It is worth nothing that in some cases almost every equilibrium payoff selection
is non-monotone. Figure 2b provides an example in which not only the upper bound
wWgq41 of the agenda-setter’s expected payoff when the quota is ¢+ 1 is strictly greater
than the lower bound w, when the quota is ¢, but also the lower bound w,,, when
the quota is ¢ + 1 equals the upper bound w, when the quota is gq. The example
in Figure 2b is especially interesting because the agenda-setter’s expected payoff is
unique and equals the commitment benchmark when the quota is ¢, but any expected
payoff between the commitment and full information benchmarks can be supported
in a coalition-proof PBE when the quota is ¢ + 1.

Theorem 9 also implies that every equilibrium payoff selection is monotone when
for each ¢ € {2,...,n — 1} either y{‘(h) < 2yfq+1)(€) or the conditions (i)-(7ii) are

violated. Intuitively, this is the case when “voters heterogeneity,” by which I mean the
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0 y:l;(e) yﬁ(l) 1
Ysy Y2
(a) There exists a non-monotone equilibrium (b) Almost every equilibrium payoff selection

payoff selection when the prior belief /i is not is non-monotone for fi > mo.
too extreme.

Figure 2: The limit sets of the agenda-setter’s expected payoffs under the g-majority
voting rule. There are n = 3 voters, limit sets for ¢ = 2 and ¢ = 3 are depicted. For
any q > 2, G9 is a graph of the correspondence that maps the prior belief /i to the
interval [w,, W,].

differences between the ideal policies of synthetic voters in a given state, is sufficiently
greater than “state heterogeneity,” by which I mean the differences between the ideal
policies of each synthetic voter in separate states.

The following corollary to Theorems 6 and 9 provides a comparison of the agenda-
setter’s expected payoffs in the “bilateral” and “multilateral” cases. It turns out that
the agenda-setter cannot have a greater expected payoff when the required quota is
q > 2 than when ¢ = 1. For instance, with only two voters the agenda-setter would

always prefer the majority rule to the unanimity rule.?!

Corollary 1. The agenda-setters expected payoff under the q-majority voting rule

with ¢ = 1 cannot be smaller than under the q-majority voting rule with q > 2.

21 This is not necessarily true when voters cannot communicate with each other, see Online Ap-
pendix C.
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5 Conclusion

In this paper, I have analyzed a model of bargaining of over a spatial policy between an
agenda-setter and n voters in which the agenda-setter is uncertain the preferences of
voters. I provided a full characterization of the agenda-setter’s equilibrium expected
payoffs under the g-majority voting rule with 1 < ¢ < n assuming that voters use
weakly undominated voting strategies and can communicate with each other. Using
this characterization, I demonstrated that the Coase conjecture can be violated owing
to the single-peaked preferences of voters. As a consequence, the ability to make a
revised proposal can be strictly valuable to the agenda-setter. I also showed that the
agenda-setter’s expected payoff can increase in response to an increase in the required
number ¢ of voters whose approval is required to pass a policy.

There are multiple avenues for future work on multilateral models of bargaining
over spatial policy. It would be interesting to see if the results in this paper are robust
to the assumption that voters observe the state without noise.?? The analysis can be
easily extended to any finite number of periods and states and to the case when the
utilities of voters are not quadratic.?® The techniques in this paper can also be used
to analyze a model in which the agenda-setter’s utility is state-dependent (Deneckere
and Liang, 2006). A vital but more challenging extension is to allow players with

private information make proposals.?*
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Appendix A: Benchmarks

I consider two versions of the model that serve as useful benchmarks for the discussion
of main results. For a given required quota ¢ € N and state w € 2, voter ¢ is the
target voter in state w if the ideal policy of voter i is g-th highest in state w. Note
that the identity of the target voter generally depends on the required quota ¢ and
state w. For a given quota ¢ € N, the identity of the target voter in each state is

given by the synthetic-voter mapping ¢(-) defined in Section 2.

A.1 Complete information

Which policies are proposed and implemented when the agenda-setter knows the
preferences of voters? Since the proposal power is concentrated at the hands of the
agenda-setter, when the required quota is ¢ € N and the state is w € () we are
effectively looking at the ultimatum bargaining game between the agenda-setter and
the target voter, namely, synthetic voter ¢(w). By a standard argument, in any
equilibrium with weakly undominated voting strategies each voter i € N in state w
accepts proposal p; € R, if and only if p; < y¥. In turn, the agenda-setter makes

proposal Yo(w) and this proposal passes.

Benchmark 1 (Full information). For a given quota ¢, when the information is

complete, the agenda-setter’s expected payoff equals
V)= /lyé‘(h) +(1- ﬂ)ys(e)‘
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The full-information benchmark provides an upper bound for the agenda-setter’s
expected payoff. In Appendix B, I show that the agenda-setter can approximate
this upper bound VqF under some conditions. Note that this benchmark is the worst
outcome for a target voter because she receives her status-quo payoff in every state.
Under informational asymmetry, the target voter receives an information rent in state

h in most equilibria.

A.2 Commitment (take-it-or-leave-it offer)

Which policies are proposed when the agenda-setter commits to make a single pro-
posal? The incentives of players in this benchmark are exactly the same as in the
second (last) period of the baseline model. Therefore, the analysis in Online Ap-
pendix A continues to hold after replacing the posterior belief 1" with the prior belief
it. When voting strategies are weakly undominated, voter ¢« € N in state w € {2 ac-
cepts proposal p; if and only if p; < y¥. However, the agenda-setter does not observe
the state w and therefore cannot use it to tailor the proposal to the target voter. The
agenda-setter can either propose yé(z), which passes in both states, or propose yg(h),

which passes only in state h.

Benchmark 2 (Commitment). For a given quota ¢, when there is a single offer, the

agenda-setter’s expected payoff equals

ch = maX{yS(z); ﬂyg(h)}‘

The commitment benchmark allows us to find out whether the ability to make a

revised proposal is beneficial to the agenda-setter.

Appendix B: Payoff bounds

In this section, I derive the bounds of the agenda-setter’s expected payoffs in coalition-
proof equilibria and the limits of these bounds as players become perfectly patient.

For each ¢ € N and w € ), let:

G,={p1 e R} | (yjh —p1)p1 > (S(y;1 — ys(@)yg(@ for at least 1 voter},

LY ={p1 € Ry | (4} —pi)pr <6(y) — Ya(w))Ya(w for at least n — g+ 1 voter(s)}.
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Define p; = min{y";(h)7 max Gy} and p, = min LY, and notice that we have p} < p;
y(’;(h). In addition, define pZ = min Lf]‘ﬂ[y(’;(h) o0) if g < "H and pq = max L" .NIo, Yol h)]
4

: ntl s — Y A4 — _fizmg
if ¢ > *5~. Finally, let m, = Vo and &4 = A(T=my)

setter’s expected payoff in coalition-proof equilibria are given by:

The bounds for the agenda-

= max{yy .y, i) + 0(1 — ()Y, 1 > mg) (Ad%y1p + 0(1 — pa%)ye ),
l(pq < yq( 0 < y(n q+1)( )(5ﬂyq(h (1- N)yq(e))}7 (B.1)
w, = max{yy .y, Oy, L > my) (A6%y) ) + (1 — 4a9)dys ),
1(fo < mg) (fipg + 6(1 — 1)y,
(> mg)1(ys < min{pg, pi ) (apl +0(1 = 1)ye)}- (B.2)

I derive the limits of policies p; and p; for w € € as players become perfectly
patient. Consider p; first. Notice that yf; € G, (for instance, let j = ¢(h)) and, for
cach p1 > vy, () — p1)p1 < 0y} — Yg))ee implies that (yj,) — p)pr < d(yify
yf;(z))yg(@ for all i(h) > j. If follow that p; equals either y(};(h) or the largest root
of the quadratic equation (p;)* — y?(h)pl +9 (yf(h) — yg(e))yg(e), whichever is smaller.

1
The roots are l(y?( m + LWh)” = 400 — Yew)Vw?) and 54l — [(Whn)* —
40 (yf(h) - yf;( ))yq(@] ). As & — 1, the limit of the expression under the radical equals
(yf(h) — ny;(é)) so the limit of the largest root equals (3/1(h) (yl(h) — QZ/q(z))) = qu)
e h
if Yy < 2yq and equals 5(y1) + W) — Waw)) = Yim ~ Yo I Yl > W
Thus, we have:
Yate

min{yf(h) - yf;(g), yg(m} if yil(h) > st(g);

i Y1) < 2oy,

~—

li
ey =

(B.3)

Next, consider pg. Notice that yS(z) g Lf; and ?/Z(h) € Lf; (for instance, look at voters

in {1(h),..., q(h)}) and, for each p; > y*, we have (y} — p1)p1 > 6(y} — yﬁ(@)yﬁw)
implies that (yf(h) —p1)py > (5(y£‘(h) — 1/5(4))3/5(15) for all i(h) < j. If follow that pf is the
largest root of the quadratic equation (p;)* — yg(h)pl +90 (yg(h) — yf;(e))ys(g). Proceeding

as above, we obtain:

¢ if g < 2yt .,
lim !, = Y Yam) = “Ya(o) (B.4)

I—1 h VA . h Vi
” Yoy ~ Yooy 1 Yqun) > 2Yg0)-
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Finally, consider pZ. If ¢ < "TH, which is equivalent to y(’;(h) > yé‘n_qﬂ)(h), p’;

converges to yé‘n_ o+ 1)(h) from above when players become perfectly patient. And if

q > ”;1, pq is the smallest root of the quadratic equation (p;)? — yé‘n_qﬂ)(h)pl +

5(y?n7q+1)(h) - yg(h))yl’;(h). Proceeding as above, we obtain:
h : h h
Yin—q+1)(h) I Yan) > Yin—grnny:
. h __ h h : h h h
Mmpy = 6 ginm — Yamw 1 Yam) < Yon-grnm < aeny (B.5)
h : h h
Ya(n) i 2Yg0) < Vg1

Now, I derive the limits of upper and lower bounds in (B.1) and (B. 2) as players
become perfectly patient. Consider the upper bound w,. Notice that y (n—g+1)(h) —
yg(h) > yg(z) implies y?(h) —yf;(h) > yg(g) and the reverse implication holds after reversing
the inequalities. Therefore, the agenda-setter’s expected payoff can approximate the
full information benchmark V" = [Lyg(h) +(1— u)yq if and only if y1 ) yq(h) > yq@)
which implies lims; p; = yé’(h). It yf(h) yq(h) < yq(é), the limit of w, is at least
flimg sy pf + (1 — [L)yg(z) > yf;(g), where the inequality holds since lims_; p > o".
Moreover, filims_; p; + (1 — ﬂ)yg(é) equals yf;(g) when y{b(h) < 23/5(15) and /j(y{b(h) —
yS(E)) +(1- ,&)yg(@ when y{‘( ) > 2y€( o- Finally, it is straightforward to verify that
/lo?qy(’;(h) + (1 — a0y, = ,uy (ny and check that iy, o(ny > P Aims 1 py + (1— ﬂ)yg(é) if

)
Z
q

PN _ q(e) :
and only if i > m; > 2(h> where m; = Vo s P Therefore, we have:
(- AN L : ¢
g + (1= MY i Yl — Yoo = Yot
o0 h ¢ h N .
g if Yoty < Yiw) — Yare) < Ya(wy and /1> my,
q(h) .

lim @, = OF Yy = Ygey < Yqqop and i > my,

i) = Yaw) + (L= Yy 1 Yy < Yy =Ygy < Ygony and e < mg,
Jact if 470~ Yao < Yot A0 B <y

(B.6)

, we have

Z
q

Next, consider the lower bound w,. When the prior belief is low, /i < "
q(h)

yq(z) > ,uyq(h). In addition, jilims_,; p}+ (1 —u)yq( 0= yq(g when 3" o) < 2yq When

y(’;(h) > 2y5(€), we have lims_,1 p} = yf;(h) - yf;(e) and filims_; pf, + (1 — /L)yq(é) > yq(z)
£

since i < 3. When the prior belief is high, 4 > ;/Z“), we have [Ly(’;(h) > yf{(f). It
a(h)

is straightforward to verify that ﬂdqy(’;(h) + (1 - ﬂdq)y(‘;“) = ﬂyf;(h). Finally, we have
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ﬂyf;(h) > i limg_yy pf;—i—(l ,u)yq() = yq (¢) When y n < qu and [1 ,uyq (ny > P limg_y pq—i—
(1-— [L)yg(z) = /l(y(’;(h) yq(g)) (1-— )yq(g when 3" o) > 21/ o0 if and only if i > 3

q(é)

) ¢ 1 g S {100 —
Letting p? = limg_,; mln{pqqu} and mq Vo —P YL

, we obtain:

Yao if yfi( - yﬁ(@) = ye (¢ and /1 < my,

(5)
N q( )
if Yy — Yooy < Yaoy and fo > mg,

or yg(h) = yg( 0 > yq and 1 > m
(B 7)

These limits are used in Figure 2 to plot the limit set of the agenda-setter’s

(lgl_IH Wy = § fip? + (1 — ﬂ)yﬁ(@ if y{‘( yq(é) > qu) and <p< m

~ R
HYq(n)

expected payoffs and in the proofs of Theorems 6, 7, 8, and 9.

Appendix C: Proof of Theorem 5

Proof of Theorem 5.

Step 1: The agenda-setter’s expected payoff cannot be smaller than w, in any
coalition-proof PBE.

Since the agenda-setter cannot do worse than cause delay without revising the
prior belief /i, her expected payoff cannot be smaller than § max{yg Z), /lyf; n t- More-
over, the agenda-setter’s expected payoff cannot be smaller than y , because in
every coalition-proof PBE there exists a sequence of initial proposals converglng to
ys(@ such that the limit of the agenda-setter’s expected payoff is at least y*. To show
this, fix a coalition-proof PBE and suppose there exists € > 0 such that each initial
proposal p; € (yS(é) — 573/5(6)) gets rejected in state w = ¢ with a positive probabil-
ity. The revised proposal is either yS(ﬂ)’ which passes, or yg(h), which gets rejected.
Since for p; sufficiently close to 3/5(@) we have (yf;(e) — p1)p1 > 5(115(4) - yg(g))yf;w) and
P > 5y5(£), a deviation by voters in Nf to pass p; is improving and self-enforcing.
Now, let the state be w = h and consider a sequence of proposals converging to yg(g)
from below such that each proposal along the sequence passes with certainty in state
w=/L. If 6 <my, asimilar argument implies that each initial proposal sufficiently far
into the sequence passes with certainty in state w = h. And if § > m,, the agenda-

setter’s expected payoff is bounded below by a convex combination of yg(@ and 5?/3@)7
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which is weakly greater than yg(g).

To show that the agenda-setter’s expected payoff is at least ,tlpf; + (1 — ﬂ)éyg(g)
when i < myg, first note that p} > yg(@ since yf;(g) ¢ L.. Therefore, each initial
proposal close to pg gets rejected with certainty in state w = ¢. I will show that there
exists a sequence of initial proposals converging to pg from below such that every
proposal in this sequence passes with certainty in state h. Suppose there exists € > 0
such that each initial proposal p; € (pf; —e, pf;) gets rejected with positive probability
in state h. Fix p; € (pg — 6,]95). Since fi < mg, the revised proposal is yf;(ﬁ), and
(yf;(h) —p1)pr > 5(3/2(11) — yf;(e))yg(é) implies that the joint deviation by voters in N} to
pass p; is profitable and self-enforcing.

When i > m,, each policy p; € (yf;(h) — g, yg(h)), where € > 0 is sufficiently small,
gets rejected with certainty in state ¢ and passes with probability a? in state h.
By the definition of &%, the agenda-setter’s posterior belief is m, if p; gets rejected.
Unless voter ¢(h) is indifferent between accepting and rejecting p;, there exists a
profitable and self-enforcing deviation either to veto p; by voters in N\ th or pass
it by voters in Ng. It follows that the agenda-setter’s expected payoff is at least
ﬂdqyg(m +(1- ﬂdq)CS?JS(z)'

Finally, suppose fi > m, and yé(@ < min{p{, p}. Each policy p1 € (min{p}, pl} —
5,min{pg, pZ}) is rejected with certainty in state ¢ when ¢ > 0 is sufficiently small.
Suppose p; is rejected with positive probability in state h. If the revised proposal
is mixed, p; must pass with probability o and make voter q(h) indifferent between
accepting and rejecting p;. This case has been considered above. If the revised
proposal is yf;(e) or yg(h), there exists a profitable and self-enforcing deviation to pass
p1 by the definition of pi/, w € ). In this case, the agenda-setter’s expected payoff is
at least fip? + 6(1 — ﬂ)ys(é).

Step 2: The agenda-setter’s expected payoff v cannot be greater than w, in any
coalition-proof PBE.

Fix a required quota ¢ > 2 and an equilibrium (o, M). Since any n — ¢+ 1 voters
have collective power to veto any policy, then a policy that passes in state ¢ cannot
exceed yS(E)’ and a policy that passes in state h cannot exceed yg(h).

Suppose that the agenda-setter’s expected payoff V4(o, M) is above w,. This
implies that there exists a policy p; € supp m; such that n(p;) > w, where n(p;) =
> weq AW)[[{(1 = 0)xy + oo }dF, Y (21, 2)]. There are three cases, each resulting

in a contradiction.
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Suppose suppFil’ = supply iy M Then, (1 — 6)xy 4 6y < y y for all (z1,22) in
these supports and 7(p;) < yq(f).

Suppose there exists (x1, z3) € supprf/{ff such that (z1,x2) & suppFilj(fl. If p =0,
n(p1) < ﬂdyf;(h). If p1 > 0, then p; gets rejected in state ¢ with certainty. Rejection of
p1 leads to a revised proposal that is either yf;(g) or y(’;( h- If the revised proposal is yé( 0>
then we must have p; < pj, otherwise there is a joint deviation by all voters in state
h to reject p; that is improving and self-enforcing. This gives us (1 —d)z; + dzo < p}
and therefore n(p1) < fap; + (1 — ﬂ)éyg(z). If the revised proposal is y , then p;
cannot be accepted with certainty in state A and the prior belief must be sufﬁmently
high, i > m? The highest initial proposal that can win in state h is yg(h) and
this initial proposal must win with probability a4 which makes the agenda-setter
indifferent between revised proposals yg(h) and yg(g). This gives us n(p;) < ﬂéﬂyg(h) +
(1-— ﬂdq)éyg(@ when /i > m?.

Suppose there exists (1, z5) € supprM such that (z1,x2) & supnglj(Z. If p; =0,
then n(p1) < (1 — /l)éyg(f). If p1 > 0, then p; < yq(@ and is rejected in state h
with certainty. Rejection of p; leads to a revised proposal that is either yg(g) or
?/Z(h)- If the revised proposal is y(’;(h), we must have pf; < p1, otherwise there exists
an improving and self-enforcing deviation by ¢ voters to pass p; in state h. This
=g t1)(0)" It follows that
(1=0)x1+0xs < y y and (1—=06)21 402, < (5@/  for all (Z1,22) € .7-"571/’\2 and therefore
n(p) < M5yq(h) (1 - ,u)yq when pq yq(g) > y(n_q+1)(£)’

inequality implies p? < yg( 0 which, in turn, implies y* a0 = y(

Step 3: For each v € [wq,@q], there exists a coalition-proof PBE such that the
agenda-setter’s expected payoff equals v.

For each w € Q, define 2 = min{p; € Ry | (yf},_ q+1)(h) = PPt 2 0 gty —
yq(w)) Yot } If yn_q+1)(h) < Yoty then 2¥ = 0; and if y(n_q+1)(h) > Yoy then the
inequality is strict for p; = 592)(&;)' Therefore, 2* < 5y2’(w) This definition implies that
for all p; € [2¥, y;’(w)] we have (y — p1)p1 > 0(y — y‘;(w))yq( whenever y < y(n 1))

v— 6(1 )y v— 5,uy2(h)

Fix v € [w,,W,| and let z = min{p}, q([)} and f = min{1, T )
a(0)
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Define o1 = (71, (2vi1)ien) as follows. For all p; € Ry let:

( ifi e Nf, D1 € [2673/5(5)), and i < my,

ori € Nf, p1 € [gh,ys(@), and 1 > m,,
L ori € Ny, pr =y and 10 < vy < Yl grayp) =0,
aii(pi;l) = or i € Ny \ {a(0)}, pr = vy and 1(py < yy) < Y ginyn) = 1,
or i € Ny \ {a(h)}, pr € (2, 9] and fi > my,
B it i=aq(l): p1 =y and 1 < Yy < Y ginn) = 1

(0 otherwise,

ifie N\ Nrf;—qﬂa D1 € [Eeays(é))v and o1 < my,

orie N\ N} .\, p1 € [2" yyp), and i > my,

ori e N; and p; € (yﬁ(z),z],

ori € Ny, p1 =y and 1) < Yy) < Yugey) = 0;
wurlpri ) = or i € N\ {a0)}, 11 =ty and 10 < iy < Yo yio) = 1
orie€ N; \ {q(h)}, p1 € (z,yf;(h)] and 1 > my,

at if i =q(h), p1 € (2,yk,] and 1 > m,

0 otherwise,
\

supp m = argmax G(p;), where G : {yﬁ(@, z, yg(h), yf;(h) + 1} — Ry is defined as
p1€[z,2+1]

G Wae) = 10} < Yoy < Yon—grry0) Oy + (1 — 1) By
+ (1= 100! < Yoy < Yongrny)) et
G(2) = iz + 0(1 = L)y,
Gyhny) = 1( > mg)adyly + 6(1 — 4a%)y ),
G(y(};(h) +1) = 5maX{/lyZ}(h), 3/2(@)}-

Define M = {u"}cn as follows. Let u" be such that:

0 if C ey,
p"=<1 ifCecq,

jt  otherwise,

where collections Cy and C; of coalitions depend on the initial proposal p; and the

prior belief 1. If both p; € [2¢, yf;(g)) and fi < m,, or both p; € [2", ys(@) and 1 > my,
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or both p; = yq and 1( < yé( n < y(n 1) )) = 0, then:

{C - N ’ y] - yq(h) > yq for j = mln{(N\ q+1) N C}}
1={C§N |y — Yy < Yo for j=min{(N\ N} . ,)nC}}.

If p; = y ) and 1( yg( n < y(n 1) )) =1, then:

Co={C SN | 4~y > vl for j = min{(N;\ {g(0}) N C}}.
Co={C TN | 4 — sl < vl for j = min{(N}\ {a(0}) N O},

If p; € (ys(g), 2], then:

={CCN | C’:Nory]h—yg()>yq for j = min{N}' N C}},
Co={CCN | y;?—yg()<yq for j = min{N}' N C}}.

If both p; = (z,yg(h)] and i < m,, then Cy = C; = @, and if both p; = (z,y(’]‘(h)} and
ft > myg, then:

={CCN | y] — yq(h) > yq for j = rmn{(Nh \ {q(h)}) N C}},
o:{CQN | ) =yl < v for j = min{(N)"\ {q(h)}) N C}}.

The conditional probability that policy p; € Ry passes if proposed in the first
period is depicted in Figure 3. T will verify that (¢!, M) is a coalition-proof PBE and

induces the agenda-setter’s expected payoff v.

Step 3a. In this step, I prove that the agenda-setter’s proposal strategy = is
sequentially rational. Notice that there are only a few candidate policies for the
agenda-setter’s initial proposal. The agenda-setter can: propose yf{(z) and receive an
expected payoff y (When pq < yh wny S y(n o+1)(ny does not hold) or 5ﬂy(’;‘(h) +(1—
ﬂ)ﬁyg(@ (when p! § yq(h) < y(n_q+1)(h) holds), propose z and receive fiz+d(1 —,&)yg(@,
propose y(’;(h) and receive ﬂdqyf]‘(h) +0(1 — /lolq)yg(z) (when /i > m,), or propose any
policy not in [2¢, yg(h)], say yg(h) + 1, and receive 5max{y§(€), ﬂyl}]‘(h)}.

Since v > w,, we have v > fipy + 6(1 — 1)y, If also v < fips + (1 — [1)dyg ),
then v = iz 4+ d(1 ( )yt oy by the definition of » and making an initial proposal z is
optimal for the agenda-setter. Proposing yq(e) is not optimal when yl(h) q(h) < B;
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1
q’

definition of 3 implies that the agenda-setter is indifferent between proposing p; and

since v > w, > yg(@. When yf(h) — yg(h) > B_, if proposing yS(ﬁ) is optimal, then the
yf{(f). Finally, proposing y(’;(h) + 1 is not optimal since v > w, > § max{yg(é), ﬂyg(h)}.
Consider the complementary case v > fip; + (1 — ﬂ)5y§(€), which implies z = p}.
Ifv= yg(é) then either 6yg(h) > yf;(ﬁ) which implies that proposing yf;(ﬁ) is optimal and
v = 5uyg‘(h)+(1—u)ﬂy§(€) = yf{(z), or 5%};@) < 3/5(15) which implies that y?(h) —yg(h) < B,
proposing ys(e) is optimal, and v = ?/g(e)- Ifv= 5,&yg(h), then 8 = 0 and making an
initial proposal yg(h) + 1 is optimal. If v = ﬂéﬂyg(h) +6(1 — ﬂéﬂ)yf;((), then making
an initial proposal y(’]‘(h) is optimal because dy" + q(h) + (1 — ﬂ)ﬁyém > v implies
vy n)
(1_/1)115(@)
51— ﬂ&q)yf{(z), apt 4+ 6(1 — [L)yg(e)}, making an initial proposal yé(z) is optimal and

< [ which is a contradiction. Finally, if v > max{y(‘;(z),(my(’;(h), ﬂdqyf;(h) +

gives the agendas-setter an expected payoff v = 5ﬂy2(h) +(1— ﬂ)ﬁyf;(zy

Figure 3: Probability that p; € R, passes, conditional on state w € 2, if proposed
given assessment (o, M). This probability equals 1 in shaded regions and 0 unless
specified otherwise.

Step 3b. In this step, I prove that the voting strategy profile o1 = (01)ien is
sequentially rational and there does not exist an improving and self-enforcing joint
deviation.

Assume w = (. Suppose p; € [z, ys(@]. On path, voters in Nf accept p; and
voters in N\ Nf reject it. Consider a deviation by some coalition C' C N, where
C can be a singleton. If the initial proposal p; still passes, the deviation is not
improving. Suppose that p; gets rejected, which implies that Nf N C is non-empty.
Let j = min{N} N CY. If yf — yg(ﬁ) < yf;(h), the revised proposal is y(’;(h) which gets
rejected. Since p; < ?/5(4)’ the deviation does not increase voter j’s expected payoff.

If yf — ys(@ > yf;(h), the revised proposal is yg(e) which passes. Since yf < yf(e), the
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definition of z implies that (y! — p1)p1 > 6(ys — yé(é))ys(g) for all p; € [z, yf;(g)], and
therefore the deviation does not increase voter j’s expected payoft.

Continue assuming w = ¢ and suppose p; € (¢*, z]. On path, voters in N reject
p1 and the revised proposal is yS(é)‘ Consider a deviation by some coalition C' C N.
The deviation is not improving if p; passes because n — ¢ players in {g(¢)} U (N '\ N})
prefer yf;(e) after delay to p; without delay. Suppose p; gets rejected, which implies
that Nf N C' is non-empty. The deviation is not improving if the revised proposal is
ys(g), so suppose the revised proposal is y(’;(h) which gets rejected. The deviation is
not improving since every voter in N, 5 prefers ys(@ to the status-quo policy 0.

Continue assuming w = ¢ and suppose }Zl Z [z, z]. On path, voters in N reject py

and the revised proposal is 3/5(11) since i < yff” . The analysis above continues to hold.

Ya(n)
Assume w = h and suppose p; € [z, 3/5(15)]- On path, voters in Né‘ accept pp

and voters in N \ N(? reject it. Consider a deviation by some coalition C' C N. If
the initial proposal p; still passes, the deviation is not improving. Suppose that p;
gets rejected, which implies that Né‘ N C is non-empty. Let j = min{Né‘ NnC}. If
yjh - yf;(h) < yg(h), the revised proposal is y(’;(h) which passes. The definition of z
implies that (yj’ —p1)p1 > 5(y§-1 — yé(z))%(z)- In turn, y? — yl’;(h) < yg(h) implies that
(y? — yg(g))yg(g) > (y;‘ — yg(h))y(’;(h). Therefore, the deviation does not increase voter
J’s expected payoff.

Continue assuming w = h and suppose p; € (y*, z]. On path, voters in N, ;L accept
p1 and voters in N\ N;l reject it. Consider a deviation by some coalition C' C N. If
the initial proposal p; still passes, the deviation is not improving. Suppose that p;
gets rejected, which implies that NN, ;L N C is non-empty. Let j = min{ N, 67 ale }. Since
< %, the revised proposal is yg(z) which passes. If the deviation increases voter
j’s expected payoff, then (y? —p1)p1 <0 (y]h - yg(g))yg(@. But this inequality implies
(yf(h) —p1)p1 < (5(yf(h) — yﬁw))yg(e) and therefore z > pf, which is a contradiction. It
follows that the deviation does not increase voter j’s expected payoff.

Continue assuming w = h and suppose p; € [z,z]. On path, voters in N reject
- Y(n)
coalition C' C N. If the initial proposal p; still gets rejected, the deviation is not

p1 and the revised proposal is yS(f) since 1 < Consider a deviation by some

improving. Suppose that p; passes. If the deviation is improving and p; < z, we
must have (yjh —p1)p1 > (5(yjh — y§(€)>y$(€) for at least g voters. And since z < 5y5(ﬁ),
in particular we must have (yf‘n_qﬂ)(h) — p1)p1 > 5(y€‘n_q+1)(h) — yg(f))yg(g). But this
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inequality contradicts the definition of z. If p; > 2, the definition of pf; and z > pf;
imply (yé‘(h) —p1) <0 (y(?(h) —yﬁw)yfj(z) and thus also (?J?(h) —p1) <0 (y?(h) —y§(e)>y§(z) for
all j € ¢+ 1,...,n. Therefore, the deviation cannot be improving for any coalition

C of at least ¢ voters. [

Appendix D: Remaining proofs

Proof of Lemma 1. Under the g-majority voting rule with ¢ = 1, there is no sig-
naling incentive and (4) simplifies to

. 1 if (g2 —po)pr > 0(Vih(w; p12?) + 1(y5)?),
ai,l(pl) = )
1

‘ (D.1)
if (47 — p1)pr < O(Vig(w; ) + 3 (4)?).-
Let us begin by making (D.1) more amenable to analysis. First, consider term

Vi (w; pP1?) defined in (1). For each revised policy ps, we can write

ai,gé?éfl} UZF{Q(p2; W, (ai’z’ Oé_iv2)) =

— —%(yﬁ’ﬁ + max {(y;-" — P2)P2, (1 ~-TJa- a;ejQ)(pz)) (2 — p2>p2} . (D.2)

J#

For each proposal p;, define

Yi(pryw) = / max {(y? — D2)p2, (1 - [Ia- O{ng)(pz)> (v’ = p2)P2} dma (177) (p2)-
Ry i
(D.3)

Then, using (D.1), (D.2), and (D.3), voter i in state w votes to accept p; if

(4 — p1)p1 > 8Yi(pi;w) (D.4)

and votes to reject pp if this inequality is reversed.

I prove each line in (8) separately. The first line follows from Steps 1 and 2 below.
The second through fifth lines are verified using Step 3 in combination with Steps 4
through 7.

Step 1: Each proposal 0 < p; < yf(z) passes with certainty in state 0. If a; 1 (p1;¢) =
1 for some ¢ # 1(¢), then there is nothing to prove, so suppose that a; ;(p1;¢) < 1 for
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all i # 1(¢). Then, voter 1(¢) in state ¢ must accept policy p; because (yf(g) —p1)p1 >
0 > 6Yi(¢)(p1; ), there the second inequality follows from part (ii) of Lemma A.3.

Step 2: Fach proposal 0 < p; < yf(g) passes with certainty in state h. Suppose
a;1(p1;h) < 1 for all i # 1(h), because otherwise there is nothing to prove. If
also aypy1(p1;h) < 1, then Step 1 implies that when p; gets rejected, the posterior
belief /7' assigns probability 1 to state h. This implies Y1) (p1;h) = 0 and therefore
(yf(h) —p1)p1 > 0= 0Yip)(p1; h), which contradicts a1 (p1;h) < 1.

Step 3: Fach proposal p; > yf(e) gets rejected with certainty in state £. In state £,
each voter i € N strictly prefers to reject policy p; because (yf—p1)p1 < 0 < §Y;(p1;0),
where the second inequality follows from Lemma A.1 and part (ii) of Lemma A.3.

Step 4: Each proposal yf(g) < p1 < 2! passes with certainty in state h. Suppose
a;1(pi;h) < 1 for all i # 1(h). By (D.3) and part (ii) of Lemma A.3, we have
Vi (p1;h) < (y{l(h) - yf(g))yf(e). Then, the definition of z! implies (yil(h) — 22t >
5(yf(h) — yf(g))yf(e) > 0Yiwy(p1; h) and thus aypy1(p1;h) = 1.

Step 5: If i > m?', each proposal z' < p; < yi‘(h) passes with probability &' in state
h. First, note that we can let a; 1(p1; h) = 0 for all ¢ # 1(h) without loss of generality
since we are only interested in the probability that p; passes.

Next, I show that oy 1(pish) € (0,1). If aypya(pi;h) = 1, then when p; gets
rejected, the posterior belief uP* assigns probability 1 to state ¢ and the agenda-setter
makes proposal yf(e) in the second period, implying Y;)(p1; h) = (y?(h) - yf(@)?/f(e)-
But the definition (7) of z! implies that (y?(h) —p1)p1 < 6Y1(n)(p1; h), which contradicts
aimy(pi;h) = 1. If agpy1(prs ) = 0, then the posterior p”' equals the prior i and
the agenda-setter makes proposal y{b(h) in the second period, implying Y7 (p1; h) = 0.
But (yf(h) —p1)p1 > 0= 0Yi)(p1; h), which contradicts a1 (p1;h) = 0.

It follows that voter 1(h) must be indifferent, i.e., (yf(h) — p1)p = Yy (p1s h).
Let v(p1) be the probability that the agenda-setter makes proposal yf(g) in the second
period. Then, we can write Y1) (p1, h) = 7(]71)(9?(}1) - ?/f(z))yf(e) and (?/{L(h) —pi)p1 =
0y (P1) (Ui — Yige)Vige- Since p1 € (21, y),), it must be the case that y(p1) € (0, 1),
implying that the posterior belief ;" must make the agenda-setter indifferent between
proposing ?/f(e) and y?(h) in the second period, i.e., u" = m'. Therefore, we must have
al(h),l(Pl; h) = a'.

Step 6: If i < m', each proposal z* < p; < yf(h) passes with certainty in state h.
Since z! > yf(e), Step 3 implies that p; gets rejected with certainty in state £. Consider
state h. Since i < m!', a;1(p1;h) > 0 for any ¢ € N implies that the agenda-setter
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proposes yf(g) when p; gets rejected. Therefore, Yy (p1;h) = (y?(h) — yf(g))yf(@ > 0

since y{‘(h) > yf(g), and Y;(p1; h) = (yf‘—yf(z)))yf(g), since @1(h)72(y{(€); h) =1 by Lemma

Al

By the definition of 2! in (7), all voters strictly prefer to reject p, in particular,

(yf — p1)p1 < 8Y;(p1; h), which contradicts o 1(p1;h) > 0.

Step 7: Fach proposal py > y?(h) gets rejected with certainty in state h. Trivial. W

Proof of Theorem 1. The proof relies on the expressions in (8) and (9). Denote

R={p | ;< yf(e)}v R* = {p | Z/f(e) <pr <z} R ={p | 2 <p < y?(h)},
and R* = {p; | yf(h) < p1}. Using (9), we have

(i)

(i)

(iii)

(

v if R=R',

frzt + (1= [1)dyy if B = R,

sup Ugi(p1) =  1(i < m1)5yf(é) : 3

pen L, HR=R
+ (> m') (patyi + (1= pat)oyi )

\(SmaX{y’f(g), ﬂy?(b)} if R = R

Let i < m® where m® is defined in (10). Then, supm Ua 1 = yf(g) > suppz Ua 1.
Since m* < m!, then i < m! and thus yf(g) > supps Ua1 = suppa Ua1 = 5yf(€).
These inequalities imply that for any p; € R, there exists p; < yf(e) such that
Uai1(p1) > Uaa(pr). For an equilibrium to exist, we must have UA71(yf(z)) =

sup,, gt Uai(p1) and therefore Wl(yf(e)) = 1.

Let m® < i <m'. Then, supge Uay = 2"+ (1= )0y > supp Unr = i) >
supps Ua1 = supps Uan = 0yi(p = iy}, Just like in part (i), we must have
Uai(2') = sup,, g2 Uai(p1) and therefore W(z1) = ji.

U< i < mh where m" is defined in (11). Then, supgp.Ua; =

Now, let m
pzt+ (1 — ﬂ)éyf(@ > supps Ua1 = [Lézly{”(h) +(1— ﬂézl)éyf(g). Since m! < i and
m’ < mP%, also supgpe Uay = fiz! + (1 — /l)(Syf(e) > supp Uaq = yf(é). And since
m! < fi, also supp: Uaq = izt + (1 — ﬂ)5yf(€) > supps Uay = 5ﬂy{b(h). Again,

we must have Uy 1(2') = sup,, gz Uai(p1) and therefore W'(z') = fi.

Let m" < fi. Since m' < m", we have supps Ua1 = ﬂdly{‘(h) +(1— ﬂ&l)&yf(e) >
supp2Uay = izt + (1 — /l)éyf(g) > supps Uag = 5,&3/{‘(,1). And since m* < m”,

also supps Ua1 = 6"y + (1 — 46 )0yq ) > suppe Uay = 12" + (1 — )0y, >
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supp Uay = yf(g). We must have UA,l(y?(h)) = sup,,eps Ua1(p1) and therefore
Wizt = pat.

14

(iv) Let i = m®. Then, supp Ua1 = suppe Ua. For an equilibrium to exist, we

must have either UAJ(yf(Z)) = sup,, cp1 Uai(p1) or Uai(zh) = sup,, crz Uaa1(p1)
or both. Therefore, we must have either W'(y{ ) = 1 or W'(z') = j1 or both.

(v) This case is analogous to (iv).
|

Proof of Theorem 2. Theorem 1 implies that the agenda-setter’s expected payoff

can be written as follows:

Y1) if i < m,
Via = it + (1= 2)oyf, if m¢ < i < mh, (D.5)
ﬂ@ly?(h) +(1- ﬂ@l)@f(e) if m" < fi.
We need to derive the limits of policy z' and belief thresholds m‘ and m” as the
discount factor § converges to 1. We have:

(A) if ypi < 2y5), then (21, mf, m") converges to <yf(€),

Wi Vi Yie ) )

yf(Z) ’ y?(h) ’
(B) if y?(h) > ny(g), then (2!, m® m") converges to (yf(h) — yf(e), 0, %)

By (7), policy 2! is the largest root of quadratic equation (p;)* — y?(h)pl + (5(3/?(11) _
?/f(g))yf(g)- The roots are %(yf(h) + [(y{z(h))z _ 45(%@) B yf(e))?/f(e)]%) and %(y?(h) B
[(yil(h)>2 _ 45(y{l(h) - yf(z))yf(g)]%). As § goes to 1, the limit of the expression under the
radical equals (y?(h) - 2yf(é))2, so the limit of the largest root equals %(y?(h) — (y?(h) _
2%(3))) = yf(g) if yﬁh) < 29{(15) and equals %(yﬁh) + (?J?(h) - 2%(@))) = y?(h) - yf(g) if
Yiny > 21, giving us the limits of z*.

¢ V-9

By definition (10), we have m* = —. From above, if y?(h) > ny(g), we have
1(0)

limgs_,; 2t = y?(h) - yf(ﬁ), which implies lims_; m* = 0. If yf(h) < 2yf(£), we have

21—y

lims_,; 2! = 3/{(4) and taking the limit of m* as d goes to 1 results in % indeterminacy.

¢ Win Y

Applying the L’Hopital’s rule, we obtain lims_,; m* = . This gives us the

y/i](e)
limits of m’. The limits of m” follow directly from its definition (11) and the limits

of 2.

48



We are ready to prove Theorem 3. First, let yl ) < 29{(@)- By part (A), policy 2!

converges to yl( and threshold m”" converges to ,L . By (D.5), the agenda-setter’s
Yi(n)

1<e>
Vit yl(h)

Second, let yil(h) > 2yf(€). By part (B), policy z! converges to yl(h) — yw and

expected payoff converges to yl( 0 when i < < 40 and M?h ) > yl(@ when ji >
thresholds m* and m” converge to 0 and l. By (D.5), the agenda-setter’s expected
payoff converges to ﬂ(yi‘(h)—yf(@) (1— ,u)yl(g) > y1 when £ <  and to Wh(h) > 91(3)
when [ > % [}
Proof of Theorem 3. This follows directly from Theorem 2. |
Theorem 4 (Formal statement). We have:

(i) If y1 ) < 2y1 , then limg_1 Vi, = VI for all i € (0,1).

(i) If Yy > 295, thenlims Vi, = V& when i > 5 and lim; , Vi, > V¥ when
A1
Proof of Theorem /. Benchmark 2 implies that V,© = max{yf(g), ,[Ly{‘(h)}.

(i) Let y?(h) < 29{(@)' The conclusion follows directly from Theorem 2 and Bench-

mark 2.

£
(i) Let yf(h) > ny( ¢y, Which is equivalent to m! = % <
m' < %, Benchmark 2 implies V\© = ﬂyf(h). At the same time, Theorem 2

implies lims_,1 Vi, = Myl(b). Next, let i < 1. If also i < m!, then V¢ = yf(e)

A~ l .
Let i > 5. Since

N[ =

and limg_,; ng = ﬂ(y?(h) - yf(g)) + ﬂyf(g) > yf(g). And if o € (m?, 1) then
Ve = ﬂy?(h) and lims_ Vj,l = ll(y{b(h) - yf(z)) + /lyf(e) > ﬂy?(h)-
|

Theorem 6 (Formal statement).

Fix the preferences of voter 1(-). Letting A, = ma&c{l(w) q(w)}, we have lim w, =
we

Ag—0
6—1
lim w, = limV},.
Ay —>0_q 6—1 41
6%1

Proof of Theorem 6. The limit of V}; , is derived in Theorem 2. The limits of @,
and w, are given in (B.6) and (B.7) and clearly continuous at A, = 0. Plugging
¢(w) = (w) for w € Q into (B.6) and (B.7), we immediately reach the required

conclusion. ]

49



Proof of Theorem 7. We have w, > yé(@ by the definition in (B.2). The condition
in part (i) is equivalent to lims_; w, > yS(Z) and follows from (B.7). The conditions
in part (ii) are equivalent to lims,; w, = yf{(f) < lims_,; w, and follow from (B.6)
and (B.7). The remaining case is when lims_,; w, = yS(é) = lim;_,; Wy, giving us part

(iii). -

Proof of Theorem 8. The conditions in part (i) are equivalent to lims_,; w, > ch.
The conditions in part (i) are equivalent to lims,; w, = ch < lims_,y w,. The

remaining case is when limg_,; w, = ch = lim;_,; w,. |

Proof of Theorem 9. Note that w, < W,y cannot hold when either Wy, =
yfq +1)(0) OF Woi1 = ﬂy?q )R- The conditions follows directly from the comparison
of (B.6) for ¢+ 1 and (B.7) for q. Case (i) corresponds to lims_,; w, = [Ly(’;(h), case
(ii) to lims ,; w, = yé(z), and case (71) to lims,; w, = ,&(y(’;(h) - ys(e)) + (1 - ﬂ)yg(e).

The value of y* distinguishes between lims_,y W41 = ﬂy?q+1)(h) +(1- ﬂ)yfq+1)(€) and
lims 1 Wer1 = (Y — Yigsye) + (1= Y10 "
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Online Appendix A: Second period: Equilibrium def-
inition and properties

The analysis of the second period is fairly simple but contains a number of insights
that can help better understand the proposal and voting behavior in the first period.
I show that irrespective of the voting rule, provided that voters use undominated
strategies, they vote to accept policies that give them a higher period utility than the
status quo and reject policies that give them a lower period utility than the status
quo. Facing such behavior, the agenda-setter chooses between a “risky” proposal yg(h)
that sets the target voter ¢(-) to the status-quo payoff in state h and a “guaranteed”
proposal yg(g) that sets the target voter to the status-quo payoff in state £.

Fix a public history h € H and voter ¢ € N in state w € ). Under a ¢g-majority
voting rule, the status-quo policy 0 remains in effect when less than g voters accept
a revised proposal p, € R, , and p, passes when at least ¢ voters accept it. Given a
period-2 voting profile ay € {0,1}", the period-2 payoff of voter i in state w is given
by
ui(pa;w) if a2 + Z#i ajo2 > q,

Uip(p2;w, az) = ‘
'U/Z<O,(.U) if ai’g + Z];ﬁz aj’g < q.

For each period-2 voting strategy profile av_; o € ¥_; of voters other than i, we can

write the period-2 expected payoff of voter i in state w as follows:
Uip(p2;w, (@2, a—i2)) = u;i(p2; w)Prob (ai,Z +) a0 > Q)
J#

+ u;(0; w)Prob <az~72 + Z ajo < q) , ai2=0,1

J#
Let A (a_i2(p2)) be the probability that voter 7 is pivotal for py in state w:
A;J(Oéfm(pz)) = Prob (Z ajo=q—1 ‘ Oéi,2(p2)> .
J#i

In equilibrium, each voter in each state chooses an action with the highest expected

payoff. The difference between the period-2 expected payoffs of voter i in state w from
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accepting and rejecting a revised proposal py equals

Ui,z(pz;% (17 04—1',2)> - Ui,z(m;wa (O, 04—7:,2)) = A;U<a—i,2(p2)) (‘ (%yé‘) - p2> + i(yf’f)
= Ay (aia(p2)) (¥ — p2)p2- (A1)

Voter i in state w accepts a revised proposal ps if this difference is strictly positive,
and rejects po if the difference is strictly negative. In case (A.1) equals zero, voter
1 is indifferent between accepting and rejecting ps. The indifference captured by
A (a_ip(p2))(ye — p2)p2 = 0 can be of two kinds. When A¥(a_;2(p2)) > 0, the
indifference is driven by the policy effects of the revised proposal p, and the status-
quo policy 0. And when A¥(a_;2(p2)) = 0, the indifference is driven by the inability
of voter i in state w to affect an outcome of the vote, i.e., she is not pivotal. Whenever
AZ(a_ia(p2)) = 0, I require that voter 4 in state w accepts py if it gives her a higher
period payoff than the status-quo policy 0. In other words, I assume that voters
use weakly undominated voting strategies. Therefore, we can write the equilibrium

conditions on the period-2 voting strategy of voter ¢ in state w as follows:

1 if (g — p2)p2 > 0,
Q;2(pasw) = ‘ (A.2)
0 if (y¥ — pa)pe < 0.

The optimal voting strategy in (A.2) allows us to draw some conclusions about
the voting behavior in the second period. Notice that the expression (y* — pa)ps is
symmetric in ps around %y;" Therefore, (A.2) implies that voter ¢ in state w accepts
a revised proposal ps if it is closer to voter i’s ideal policy %y;“ than the status-quo
policy 0, and rejects ps if it is more distant from ¢’s ideal policy than the status-quo

policy.

Lemma A.1. Consider a g-majority voting rule. Fix a period-2 policy proposal ps €
Ry and voter i € N in state w € ). Then, voter i accepts ps if 0 < py < y¢ and
rejects it if po > Y& .

Under a g-majority voting rule, for a revised proposal p, to pass at least ¢ voters
must accept it. Recall that g(w) € N is a voter with g-th highest ideal policy in state
w € . Lemma A.1 implies that when a revised proposal p, is made, it passes if

w

0 <p2 <Yy and the status-quo policy 0 remains in effect if py > Yolw)-
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Lemma A.2. Consider a g-majority voting rule. Fix a period-2 policy proposal ps €
R, and state w € Q. If policy po is proposed in period 2, then ps passes if 0 < pg <
yj]"(w) and gets rejected if py > y;"(w).

Lemma A.2 does not say what happens when proposal ps coincides with the status-
quo policy 0 or the policy y‘;(w) which gives the target vote in state w the same payoff
as the status quo. We will return to this question after we characterize an optimal
period-2 proposal strategy of the agenda-setter.

Given Lemma A.2, to compute her expected payoff from making a revised proposal
P2, the agenda-setter needs to have a belief over the state space €. For any history
h € H, the agenda-setter’s belief is u" € F. Given h, for any revised proposal p, € R,
the agenda-setter assigns probability W4(u", ps) that p, passes under the g-majority
voting rule. Using Lemma A.2, we can write the probability W4(u", p;) that proposal

po passes given belief ;" as follows:

Wq(/lhaPQ) =qput if yg(@ < py < yg(h), (A.3)

This expression is easy to understand. State ¢ is interpreted as low because the
ideal policy of the target voter ¢(w) in state ¢ is lower than in state h. This is captured
by the assumption that ys(e) < yé‘(h). So, whenever policy ps is acceptable to voter
q(¢) in low state £, 0 < ps < yg(@), it is also acceptable to voter ¢(h) in high state h,
meaning that policy p, passes in every state, that is, W9(u", p;) = 1. Similarly, if
policy po is not acceptable to voter ¢(h) in high state h, ps > yf;(h), then it is also not
acceptable to voter ¢(¢) in low state ¢, meaning that policy p, gets rejected in every
state, that is, W9(u”, po) = 0. Finally, if policy p, is acceptable to voter ¢(h) in high
state h but not in low state ¢, yg(g) < pg < yf;(h) , then policy py passes only in state
h, that is WI(u", py) = p".

Recall that the agenda-setter’s period payoff from implementing a policy z € R,
is ua(z) = x. Therefore, the agenda-setter receives payoff py if policy pe passes, and
the status-quo payoff 0 if policy py gets rejected. We can write the period-2 expected

payoff of the agenda-setter as follows:

ng(ﬂh)(pﬁ = Wi(u",p2)pa, P2 € Ry (A4)
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In equilibrium, the agenda-setter proposes a policy that maximizes her expected

payoff (A.4). The agenda-setter solves the following problem:

max U o(1")(p2); (A.5)

p2€R4

and she proposes policy ps with positive probability only when py is a solution to
(A.5):
73(1")(p2) > 0 implies p, € arg max Ug,2(uh)(pg). (A.6)

PHERL
Using (A.3), we can write down the expected period-2 payoff of the agenda setter

given in (A.4) as follows:

P2 if0<py < yf(g),
h .
Udo(t")(p2) = § 1'p2 i 4l <02 < Yl

Let m, denote the belief that the state is h which makes the agenda-setter indiffer-
ent between the period-2 proposals 3/5(4) and y(’;(h) assuming that these proposals are
£

. . . Y
certain to win in corresponding states, m, = —£2.

Y

Figure 4 depicts Uf ,(u")(-) in the specialqijha)mse when yg(@ = uh’yg(h). Generally,
yS(f) is greater or smaller than uhy(’;(h), depending in the agenda-setter’s belief p"
and the ideal policies of the target voter ¢(-) in different states. The agenda-setter
proposes policy yf;(e) when she is pessimistic, that is u" < m,, and proposes policy
?/Z(h) when she is optimistic, u" > m,. Since 95(8) passes in both states, the agenda-
setter’s expected payoff equals ys(@ when p" < m,. And since y" passes only in state
h, the agenda-setter’s expected payoff equals uhyg(h) when p" > m,.

So far we could not say anything about the equilibrium actions of voters when
they are indifferent between accepting and rejecting policy po, but now we can. Since
the proposal policy of the agenda-setter must be optimal, (A.6) requires that Ufm(/ﬁ)
has a maximum on R,. From figure (4), it is clear that a maximum does not exist if
both Ufm(,uh)yé(e) and UiQ(Mh)yl’;(h) are smaller than ys(@.

This issue is familiar from the models of bilateral bargaining, in which proposals
must be accepted in equilibrium whenever the veto player is indifferent between ac-

cepting and rejecting. Here, a similar requirement must hold in equilibrium. First,
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Figure 4: The expected period-2 payoff of the agenda-setter when voters have the
same information. The depicted case, " = my, is knife-edge but important in certain
equilibria.

consider proposal yf;(e). Since this proposal is smaller than (y" + b), the target voter
q(+) accepts 3/5(4) in the high state h but is indifferent in the low state ¢. Therefore,
depending in the probability with which the target voter ¢(-) in state £ accepts po, the
expected payoff of the agenda-setter varies between uhyg(g), which corresponds to the
probability that the target voter ¢(+) in state ¢ rejects proposal yg(h), and yf;(g), which
corresponds to the probability that the target voter ¢(-) in state ¢ accepts proposal
yg(h). Second, consider proposal yg(h), which turns out to be a mirror case. The target
voter ¢() rejects this proposal in low state ¢ but is indifferent in high state h, and
therefore the expected payoff of the agenda-setter varies between 0 and uhyg(h) as the
probability that the target voter ¢(-) in state h accepts proposal yg(h) varies between
1 and 0. Overall, in equilibrium the target voter ¢(-) must either accept yéw in state
¢ or accept yé‘(h) in state h, or both.

There are two important takeaways that we can draw about the equilibrium strat-
egy profile in the second period. First, there may be a multiplicity of PBE arising
from our inability to pin down the acceptance strategies of voters. Second, there is
only a handful of proposals that the agenda-setter may conceivably make, although
she may be indifferent between multiple proposals. The proof of Lemma A.3 relies on

the same arguments as given above for the knife-edge case and is therefore omitted.

Lemma A.3. Consider a g-majority voting rule. In every PBE, if the agenda-setter’s
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belief is u" € F, then:

(i) the agenda-setter’s expected payoff in the second period equals

yS(Z) if Nh < my,

h

q (A
VA,2(N ) = N if hs '
HYq(h) 1% Mgy,

(ii) the agenda-setter’s proposal strategy mo(u") is such that

h )i p < my and py = ?Jg(ﬁ)a or " >my and p; = yg(h)’
mo (1) (p2) = , , h
0 ifpy# Yqe0) and py # Ya(n)-

The predictions from the analysis of the second period are analogous to the a
single-period model in Romer and Rosenthal (1978, 1979). Even though voters are
strategic in my model, the assumption that voters use weakly undominated voting
strategies implies that the voting strategies are sincere in the second period. Romer
and Rosenthal show that when the status-quo policy is located to the left of the fixed
g-th ideal policy, the agenda-setter’s expected payoff increases as the status-quo policy
decreases. It is trivial to check that for a given posterior belief 1", the agenda-setter’s

expected payoff VX@ increases when the ideal policies of voter ¢(-) increase.
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Online Appendix B: Increasing sequence of propos-

als under unanimity rule

B.1 Example 1: Reverse screening

This is an example of a “reverse screen-
w ing” equilibrium in which the agenda-
setter becomes more optimistic after an
initial proposal gets rejected.
A A Voter i € {L, R} in state w € Q ac-
‘ picepts a revised policy ps € Ry if and only

0 y* it po < y¥. The agenda-setter proposes
(a) Period 1 symmetric voting strategy. policy 9" if the belief is 41" > m;, and pol-
127 Accept [ ] Reject icy y* otherwise. It follows from Lemma
A.1 and Lemma A.3 that these period-2

" strategies are sequentially rational.
1 | In period 1, voters use threshold
3 strategies: in state ¢ both voters accept
i o policy p; iff p; < 9* and in state h both
! plvoters reject every policy. If an initial
0 Yyt proposal p; < y* is rejected by both vot-
(b) Posterior belief that the state is h follow- €T, the revised belief p" assigns proba-
ing a split vote. bility 1 to state h. If an initial proposal

Figure 5: Period 1 voting strategies and Pl = y* is rejected by both voters, the
posterior beliefs. revised belief 4" is the same as the prior

belief ji. At every other history A with
p1 < o, the revised belief ;" assigns probability 1 to state h, and at every other
history A with p; > v, the revised belief ;" is the same as the prior belief ji. The
agenda-setter makes an initial proposal 7°.

The voting strategies in period 1 are sequentially rational. In state h, unilateral
deviations do not affect the agenda-setter’s belief and therefore lead to the same
revised proposal. Likewise, for any proposal p; > y* in state ¢ unilateral deviations
do not affect the posterior belief. At the same time, in state ¢ both voters prefer any

policy p; < y* to the breakdown in negotiations caused by a unilateral deviation from
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voting to accept p;. For the initial proposal, the agenda-setter can either propose
p1 < y¢, which has an expected payoff (1 — fi)p; + dfay", or p; > y* which has an
expected payoff max{dy*, dfiy"}. It is easy to see that ¢ is an optimal proposal.

In this example, the agenda-setter starts with a prior belief /i and makes a policy
proposal y*. This proposal passes only if the state is ¢, so the agenda-setter concludes
that the state must be h when y° gets rejected. Since the agenda-setter (correctly)
believes that the state is h, she makes a revised proposal ¢ which passes in period 2.
This equilibrium can be interpreted as a reverse-screening because the initial proposal
screens out (the less desirable) state ¢ , contrary to the usual screening that screens
out (the more desirable) state h.

Another implication of the freedom to choose off-path beliefs following deviations
by voters is the existence of equilibria in which the agenda-setter’s expected payoff is

below 5.

B.2 Example 2

This is an example of an equilibrium in which the agenda-setter’s expected payoff is
strictly below y¢. Let i < z—i and let p¥ be any policy such that y" 4+b—1y* < p° < ¢
and p° > §yt.2°

Voter i € {L, R} in state w € ) accepts a revised policy p, € R, if and only if
p2 < y¥. The agenda-setter proposes policy y" if the belief is i > my and policy 3*
otherwise. It follows from Lemma A.1 and Lemma A.3 that these period-2 strategies
are sequentially rational.

In period 1, voters use the following strategies: in state ¢ both voters reject every
policy and in state h both voters accept policy p; iff p; € [y" +b—y*, p°]. If an initial
proposal p; € [y" +b— y, p"] is rejected by both voters, the revised belief 1 assigns
probability 0 to state h. If an initial proposal p; & [y" + b — y*, p°] is rejected by
both voters, the revised belief 44" is the same as the prior i. The revised beliefs after
split votes on p; & [y + b — y*, p°] remain the same as the prior belief. The revised
beliefs after split votes on p; € [y" + b — ¢, p'] are tailored: if voter R rejects p
then the revised belief assigns probability 0 to state h, and if voter L rejects p; then
the revised belief assigns probability 1 to state h. The agenda-setter makes an initial

proposal p°.

250ne possible vector of values is: i = %, p0 =

Dot

0 _ h_ _ _5
y Yyt =3,y"=4,b=1and § = 3.
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w The voting strategies in period 1 are

sequentially rational. For p; & [y" + b —

h ! ‘ i y*, p°], unilateral deviations do not affect
’ | | | the agenda-setter’s belief and therefore
| | | pllead to the same revised proposal. For

0 " b—of P’y p1 € "+ b — 4 %], consider state ¢

first. Whether or not voter L deviates,
the agenda-setter believes that the state

Accept |:| Reject
is 0. If voter R deviates, then the agenda-

uh setter believes that the state is h lead-
b L rejects py 3 ing to a breakdown of negotiations; but
1 1 1 voter R in state ¢ prefers policy y* to

i ‘ ‘ 1 the status-quo policy 0. Consider state
R rejects py } h next. If voter L deviates, then the

0 Y+ b —yf 0yt plrevised proposal is y" and voter L gets

(b) Posterior belief that the state is h follow- the status-quo payoff; but voter L prefers
ing a split vote. any policy smaller than 3" to the status-

uo payoff. If voter R deviates, then the
Figure 6: Period 1 voting strategies and 1O bay

posterior beliefs in Example 2. revised proposal is y*. The assumption

y" + b —yt < p® < y' guarantees that
voter R prefers p; to a period of delay followed by policy ‘. For the initial proposal,
the agenda-setter can either propose p; € [y"+b—y*, p°], which has an expected payoff
fp1+0(1— )y, or p1 & [y"+b—1v*, p°] which has an expected payoff max{dy¢, duy"}.
By the choice of i, we have max{dy’, day"} = dy’. And since p° > 6y, we can see
that p° is an optimal proposal.

In Example 2, the agenda-setter’s expected payoff is fip® + 6(1 — j1)y* which is
strictly smaller than y’ by the choice of p°. It is worth noting that since dy* <
p° < 4 policy p° converges to v’ as players become perfectly patient. Therefore, the
agenda-setter’s expected payoff converges (from below) to y*. Theorem C.2 shows
that there does not exist a sequence of PBE in which the agenda-setter’s expected

payoff converges to a value strictly below 7.
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B.3 Coalition-proofness

Example 1 (continued). The PBE in Example 1 is not coalition-proof if b < y*.
Consider the following joint deviation: in state h both voters accept proposal p; = 7.
This deviation is improving and self-enforcing. In particular, voter R in state h prefers

policy ¢ to a period of delay followed by policy y" provided that b < y/*.

Example 2 (continued). The PBE in Example 2 is not coalition-proof. Consider
the following joint deviation: in state ¢ both voters accept proposal p; = p°. This
deviation is improving and self-enforcing. In particular, voter R in state ¢ prefers
policy p° to a period of delay followed by policy ¢ under the maintained assumption
that dy’ < p° < gt
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Online Appendix C: Absence of communication

In this section, I show that under the unanimity rule there is a severe multiplicity of
equilibrium paths. The set of agenda-setter’s expected payoffs that can be supported
in equilibrium is a closed interval. Coasian equilibria exist only when the agenda-
setter is pessimistic about the state. There always exist non-Coasian equilibria and
never exist sub-Coasian equilibria. As a consequence, the agenda-setter always values

the ability to make a revised proposal under the g-majority voting rule.

C.1 Characterization: Payoff bounds

The freedom to choose off-path beliefs leads to a continuum of possible equilibrium
outcomes, some of which may feature rather surprising dynamics. In particular, under
the g-majority voting rule with ¢ > 2, the sequence of policy proposals on equilibrium
path may be increasing (see Online Appendix B). As Theorem 1 suggests, this is not
possible when bargaining the is “bilateral,” that is, ¢ = 1.

I begin by characterizing the ex ante expected payoffs which cannot be supported

in any PBE. Define v, as follows:

Ty = max{yy), Wy + (1 — DY) 5m + (1= )Yge - (C.1)

Lemma C.1. Under the g-majority voting rule with ¢ > 2, in every PBE the agenda-

setter’s ex ante expected payoff is at most U,.

Under the g-majority voting rule, sufficiently large groups of voters have power to
veto any policy. If policy p; passes in state w, then this policy must be at least as
good as the status-quo policy 0 for at least g voters. It follows that the agenda-setter’s
expected payoff is bounded above by ﬂyé‘(h) +(1— /l)yf;(e), which is the expectation of
Yotw) under the prior belief i. Lemma C.1 provides an upper bound v, that is strictly
smaller than ﬂyé‘(h) +(1— ﬂ)ys(@. Since the agenda-setter does not observe the state,
there must be a period of delay if distinct policies are implemented in distinct states.
Theorem C.1 shows that 7, is a tight upper bound, meaning that there exists an
equilibrium in which the agenda-setter’s expected payoff equals vj,.

To complete the characterization of the ex ante expected payoffs which cannot be
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supported in any PBE, define v, as follows:

Yy = max{éyé(@, 5/3113(@}- (C.2)

Intuitively, the agenda-setter cannot do worse than cause a period of delay without

learning anything and therefore can guarantee an expected payoff which is at least

O max{yy ), WYy}

Lemma C.2. Under the g-majority voting rule with ¢ > 2, in every PBE the agenda-

setter’s ex ante expected payoff is at least v,.

It turns out that every value between v, and v, can be supported in equilibrium as
the agenda-setter’s ex ante expected payoff. Theorem C.1 provides a sharp character-

ization of the agenda-setter’s expected payoffs that can be supported in equilibrium.

Theorem C.1. Under the g-majority voting rule with ¢ > 2, the agenda-setter’s ex
ante expected payoff equals v in some PBE if and only if v € [v,,T,].

The proof of Theorem C.1 uses a constructive argument. For each v € [v,,7,],
I define an assessment (o, M) and then prove it to be an equilibrium that induces
an agenda-setter’s ex-ante expected payoff that equals v. The proof of Theorem C.1
also reveals that not every agenda-setter’s expected payoff can be supported using
threshold voting strategies. Overall, there are three classes of equilibrium strategies
and belief systems that are sufficient for the construction. These classes are defined

in Section C.4. The equilibrium outcomes associated with each class are:

(I) The initial proposal p; is strictly greater than yf{(e) and passes only in state h.
If it gets rejected, then the agenda-setter is certain that the state is ¢ and offers
yg(g) in the second period. This equilibrium outcome is similar to the screening

equilibrium in Theorem 1.

(IT) The initial proposal p; is strictly smaller than yf;(z) and passes only in state £. If
it gets rejected, then the agenda-setter is certain that the state is h and offers
yg(h) in the second period. This equilibrium outcome is similar to the reverse

screening equilibrium in the Online Appendix B.

(III) The initial proposal p; is greater than 0 and is only accepted in state h. If it

gets rejected, then the agenda-setter is certain that the state is £ and offers yém

62



Full-information, VqF

----- Commitment, ch

PBE expected payoffs

Figure 7: The limit set of the agenda-setter’s expected payoffs under the ¢g-majority
voting rule and the benchmarks as players become perfectly patient.

in the second period. This equilibrium outcome is similar to class (I) except

the initial proposal p; can be smaller than yg(g) yet get rejected in state /.

C.2 Coasian equilibria and the value of commitment

Since U, converges to the expected value of Yolw) B the discount factor o converges to
L,

limo, = Wy + (1= W)Ygy = Vi (C.3)
the statement of Theorem C.1 implies that we can always construct a non-Coasian
sequence of equilibria in which the limit of the agenda-setter’s expected payoff exceeds
yﬁm. The limit of v, as the discount factor ¢ converges to 1 is given by

(lsig}yq = max{ys(e), ﬂyc’}(h)} = ch7 (C.4)

and Theorem C.1 implies that we cannot construct a sub-Coasian sequence of equi-
libria in which the limit of the agenda-setter’s expected payoff is below yg(g). Figure 7
shows the graph of correspondence that maps the prior belief /i to set [lims_,; v, o M1 Ty
Analogous to Theorem 3, the following result focuses on the case when the prior
belief that the state is h is such that i < @, which implies that the agenda-setter’s

Ya(n)
expected payoff under the commitment benchmark equals the Coasian bound ys(@.

£
Theorem C.2. Suppose that the prior belief that the state is h satisfies i < ;/Zﬁ

()
Then, under the g-majority voting rule with ¢ > 2, almost every sequence of eqm’li?)m‘a

1s non-Coasian.

63



Is the ability to commit to a single proposal valuable to the agenda-setter under
the unanimity rule? By comparing the expected payoff V,% = max{yg(z), ﬂyé‘(h)} for
the commitment benchmark derived in Appendix A with the limit of the lower bound
v, as players become perfectly patient given in (C.4), we can see that every expected

payoff under the unanimity rule when players are perfectly patient is at least as high

as VqC.

Theorem C.3. When players become perfectly patient, the agenda-setter’s expected
payoff under the g-majority voting rule with ¢ > 2 is weakly greater than under the

commitment benchmark, and it is strictly greater in almost every equilibrium.

Remark. While the above result holds in the limit as 6 — 1, for any § < 1 we can
construct a PBE in which the agenda-setters expected payoff equals § max{ys (0); /lyl’;( h)}

which is strictly smaller than the commitment benchmark VZIC.

C.3 An increase in required quota ¢

In this section, I consider the effects of an increase in the number of voters required
to pass a policy, i.e., quota q. I focus on cases when the agenda-setter’s expected
payoffs are characterized by Theorem C.1. The effect of an increase in required quota
from ¢ = 1 to ¢ > 2 is a corollary to Theorem 5 in Section 4. The main result is
Theorem C.4 which provides conditions for the existence of equilibria such that the
agenda-setter’s expected payoff increases in response to an increase in required quota
q.

Because of the multiplicity of the expected payoffs that can be supported in equi-
librium, the comparative statics with respect to quota ¢ has to rely on equilibrium
selection except in extreme cases. A mapping ¢(-) : {2,...,n} — Ry is an equilibrium
payoff selection if for each ¢ € {2,...,n} we have lims_,; v, < ¢(q) < lims_,, 7,. An
equilibrium payoff selection ¢(-) is monotone if it is weakly decreasing on {2,...,n}.

The following result provides conditions for the existence of a non-monotone equi-
librium payoff selection or, in other words, for an existence of ¢ € {2,...,n — 1}
such that the agenda-setter’s expected payoff under the larger quota g + 1 is strictly
greater than the expected payoff under the smaller quota ¢. The argument relies on

the comparison of bounds v,4; and v, given in Theorem C.1.
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Theorem C.4. There exists an equilibrium payoff selection ¢(+) that is non-monotone
if and only if there exists ¢ € {2,...,n— 1} such that one of the following conditions

hold:

V4 / l
Yooy — Y Yy
(Z) - q(¢) (g+1)(0) < /l < q(6) .

v — ,.h )
y<q+1><h> ~ Yig+1)(0) Yqg(n)
?
N Yig+1)(0)
— h h v :
) yq(h) - (y<q+1><h> - y<q+1>(e>)

Theorem C.4 also implies that when the conditions (i) and (ii) are violated for
each ¢ € {2,...,n — 1}, then any equilibrium payoff selection is monotone. To
illustrate, consider a special case when the ideal policies of all synthetic voters are
equally spaced in state ¢ and a change in state from ¢ to h shifts the ideal policies

of all synthetic voters by an equal amount. More precisely, assume that yf( 0 = by,

yg(e) = "‘ZHbv for ¢ = 2,...,n, and yg( 0 yq = b, for ¢ € N. I refer to b, as
“voter heterogeneity” and to bs as “state heterogenelty.” Theorem C.4 implies that
any equilibrium payoff selection is monotone when

1 n—2

_bU > bS) C5

n n—1 (€.5)
that is, when voter heterogeneity is sufficiently large relative to state heterogeneity

(see Figure 8).

C.4 Proofs

Proof of Lemma C.1. Fix a required quota ¢ > 2 and an equilibrium (o, M).
Since any n — g + 1 voters have collective power to veto any policy, then a policy
that passes in state ¢ cannot exceed ys(@, and a policy that passes in state h cannot
exceed yé‘(h).

Suppose that the agenda-setter’s expected payoff V4(o, M) is above 7,. This
implies that there exists a policy p; € supp m such that n(p1) > v, where n(p;) =

> e W) {(1 = 0)zy + oo} AF2YS (21, 22)]. There are three cases, each resulting

in a contradiction.

Suppose supprf’ = supprlj\if Then, (1 —§)zy + dzy < y  for all (z1,22) in
these supports and 7(p;) < yq(g).

65



|
1 1
0 Y Ban 1 0 oY 1

M %
yg(h) yg(h) yg(h)yg(h)
(a) Parameters are %bv = bs = 2. Any equi- (b) Parameters are %bv = 1 and b, =
librium payoff selection is monotone. 5. There exists a non-monotone equilibrium

payoff selection.

Figure 8: The limit sets of the agenda-setter’s expected payoffs under the ¢g-majority
voting rule. There are n = 3 voters, limit sets for ¢ = 2 and ¢ = 3 are depicted.

Suppose there exists (21, z2) € supprf/(Z such that (z1,x2) & supprb{fl. If p; =0,
then (1 —0§)x+0xe < 592@) and for all (1,75) € suppr’j(fl we have (1—0)Z;+ 02y <
5y§(£); therefore, n(p;) < [Ldyg(h) +(1— ﬂ)595(e>- If p; > 0, then (1 — 6)zy + dzp < YP
and for all (Z1,179) € suppr/{fl we have (1 — §)Z; + 029 < 5y$(£); therefore, n(p;) <
[yl + (1= [1)0y -

Suppose there exists (z1, z3) € supngl/{f( such that (z1,x2) & supprff(Z. If p =0,
then (1 — )z + dzy < dy’ and for all (%, 7,) € suppr/dtz we have (1 —9)Z1 + 02y <
5y(’;(h); therefore, n(p;) < /léyg(h) +(1-— ﬂ)csyg(e). If p; > 0, then (1 — )z + 0wy < ¢°
and for all (Z1,,) € supprf/{Z we have (1 — §)Z; + 022 < (5yf;(h); therefore, n(p;) <
ﬂ5y§(h) +(1- ﬂ)%(f)- =

Proof of Lemma C.2. Fix an equilibrium (o, M) and suppose that the agenda-
setter’s expected payoff V4(o, M) is below v,. This implies that for each policy
p1 € R, we have

n(p) = fuw) {/ {1 =d)z1 + 5$2}dF5,1/(2J(371>$2)} <Y,

weN

where v = max{dy} ), 0/} }-
Pick any p; > yf;(h) and let (z1,22) € supp FL%7 for some w € Q. Then, ; = 0
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since player L strictly prefers to veto p; in every state. Since proposal p; is defeated in
every state, it induces (together with the prior /i and the period-1 voting strategies of
voters) a distribution G of posterior beliefs. Given every belief x in the support of G,
the agenda-setter maximizes her expected payoff in the second period. Ex ante, the
agenda-setter cannot do worse using experiment GG than using her prior belief /i, so the

agenda-setter’s expected payoff in the second period is at least max{yg(e), /lyf;(h)}. [ |

There are two classes of period-1 strategies and belief systems that are used in
the proof of Theorem C.1. Each class depends on a parameter z € R, although this
dependence is suppressed in the notation. For each state w € Q and ¢ € {2,...,n},
let N7 be the set of players with ¢ highest ideal policies in state w. For each h € H,
write h = (p;,C') where p; is the initial proposal and C' is the set of voters who
rejected it

For z > oy, and small ¢ > 0, define of = (7{, (a],)icn) as follows. For all

P1 < R+ 1et:

al1(p;0) =0, i€N, o (pi;h) =0, i¢gN}
1 ifp €lz—¢ 2],
0 ifpr &lz—¢, 2],

supp 71 = argmax G’ (p,), where G’ : {2,z 4+ 1} — R, is defined as
p1€[z,2+1]

G'(2) = pz+0(1 — W)yyey, G'(z+1) =1,

ozz{l(pl;h): iENé‘,

Define M! = {y"} e as follows. If py & [z — ¢, 2], let pu" = fi for any C C N. And if
0 if C' € Cy,
p1 € [z — ¢, 2], let u" be such that " =<1 if C € C,, where

jt  otherwise,

C=N,
or Ny NC = {j}, and 4} — Yy > Yy
or N; NC ={j}, and yﬁ - yﬁ(@ > y3<h),

or Ny \ C = {j}, and 4 — yg) > Yoy )

Ch=cCCN
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Ny N C={j}, and y} — Yy < Yy,
Ci=qCCN |or N;NC={j}, and y; — oy < vy
or N\ € = {j}, and y; — yye) < Ygin)-

w u'
I h — h | 14
1 Y T Y < Wa(e)
1 1
h l l l
‘ g : y" °_ Yo > :yé
P1 i) Fa(h) ~ 1 Ja0) n
0 0 Yot 2 — € z

Figure 9: Depiction of (¢, M’). Only the posterior beliefs following a unilateral
deviation by some player j € N(? are shown. Here, ¢ > 0 is small and either z > yg(g)

or 2 € (6Yg(r), Yg(o))

For z < ys(@, define of" = (n{, (a}])ien) as follows. For all p; € R, let:

al(pi;h) =0, ieN, olf(p;0)=0 ig N,

1 lfpl §Z7

ai{ll(pl;ﬁ): iENqZ,

0 if p1 > z,
supp ! = argmax G''(p;), where G : {2,z + 1} — R, is defined as
p1€[z,2+1]
G"(z) = (1= @)z +0fiykyy, G(z+1)=u,

Define M = {1i"} e by letting p = b=z,
1 ifp <z
Proof of Theorem C.1. By Lemma C.1 and Lemma C.2, if v is the agenda-setter’s
expected payoff then v € [v,,7,]. For the other direction, fix v € [v,,7,]. T will
construct an equilibrium (o, M) such that V4 (o, M) = v.
The period-2 strategy profile used in the construction does not depend on wv.

Define o9 = (72, (®vi2)ien) as follows:

1 if (2 — >0,
Qi 2(po;w) = (Wi = p2)p2 2 ppER,, we i€ N, (C.6)

0 if (v —p2)p2 <0,
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Figure 10: Depiction of (o/, M!T). Only the posterior beliefs following a unilateral
deviation by some player j € th are shown. Here, 2z < yg(f).

1 if uh < m, and py = yﬁ(g),
To(p")(p2) = Q1 if gt > my and py =y peF. (C.7)

0 ifpy 3’é ys(g) and py # ?J,I;(h)

The period-1 strategy profile and the belief system depend on v € [v,,7,] and belong
to one of two classes defined above.

M nd M = M-
Since v > (1 — u)yq - (5,uyq (y we have z > (5yq , so the strategy profile o is
well-defined.

Period-1 voting strategies are sequentially rational. When p; ¢ [z—e¢, 2], unilateral

If v > (1 — f1)ys ) + iy, let o = (of, 02) with 2 =

deviations from unanimously rejecting p; do not change the posterior belief.
Suppose p; € [z — ¢, 2] and the state is £. On path, we have C = N, p" = 0,
and the revised proposal is y Wthh passes. A unilateral deviation by voter j & N, ¢
does not affect the posterior behef. Consider a unilateral deviation by voter j € Nf.
If ot — ?/2(@) > yg (n)» then the posterior belief remains " = 0. And if yf — ys( n < y(’;( -
the posterior belief is u” = 1, implying that the revised proposal is y Wthh gets
rejected since the state is £. But any voter j € N(f prefers yq(e) to the status quo 0.
Suppose p; € [z — €, 2] and the state is h. On path, we have C' = N \ N;L SO
p1 passes. A unilateral deviation by voter j & Né’ does not affect this outcome.
Consider a unilateral deviation by voter j € Né‘. If yjh — y(’;(h) > yg(g), then the
posterior belief is 4" = 0, implying that the revised proposal is yg(@ which passes.
Since dy* g0y <P1 < y for small € > 0 and y] yg(h) > yS(E)’ such deviation cannot
increase the expected payoff of voter j. If yj yé‘(h) < yf;(g), then the posterior belief
is " = 1, implying that the revised proposal is yg(h) which passes since the state is h.
Since 5y§(€) <p < yg(h) for small € > 0 and y? — y(’;(h) < yg(z), such deviation cannot
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increase the expected payoff of voter j.

The lperiod—l proposal z is optimal because the value of function G! at z =
’U—(S(l—ﬂ)yq(o
i

posal z equals iz 4+ (1 — ﬂ)5y§(z) =.
Ifv < (l—ﬂ)yg(e)—l—éﬂy(’;(h), let 0 = (011, 0y) with 2 = % and M = M'!. Since

v<(1- /l)yf,(z) + 5/ly2(h) we have z < yf;(z), so the strategy profile ¢! is well-defined.

equals v > v,. The agenda-setter’s expected payoff from making pro-

Period-1 voting strategies are sequentially rational. When p; > 2z, unilateral
deviations by voters in N7, w € €1, from rejecting p; do not affect the posterior belief.

Suppose p; < z and the state is h. On path, we have C = N, u" = 1, and the
revised proposal is yg(h) which passes since the state is A. A unilateral deviation by
any voter ¢ € N does not affect the posterior belief.

Suppose p; < z and the state is £. On path, we have C' = N\ Nf SO p; passes.
A unilateral deviation by voter j & Nf does not affect this outcome. A unilateral
deviation by voter j € N, 5 induces a posterior belief 4" = 1, implying that the revised
proposal is y(’;(h) which gets rejected since the state is £. But since z < ys(@, any voter
Jj € Nqé prefers p; < z to the status-quo 0.

The period-1 proposal z is optimal because the value of function G at z =

v—8ay"
# equals v > v,. The agenda-setter’s expected payoff from making proposal z
equals (1 — i)z + 5/13/3@) = . [

Proof of Theorem C.2. Theorem C.1 and the limits of v, and 7, in (C.3) and
(C.4) imply that max{yg(e), /lyg(h)} <wv< /lyg(h) +(1-— /1)3/5(5) if and only if v is the
limit agenda-setter’s expected payoff along a sequence of equilibria as players become

perfectly patient. Moreover, we have max{ys(e), [Lyf;(h)} = yg(e) < /fbyf;(h) +(1- /l)yg(g)

Y2
. Y
when 0 < i < 22, [ |

a(h)
Proof of Theorem C.3. Follows immediately from Benchmark 2 and the limit of
v, given in (C.4). |
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