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1 Introduction

Voting in political elections is often regarded as a moral duty, and trading votes for money or favors
can be seen as abhorrent. Similarly, voting rights in corporations are a crucial way for shareholders
to express their opinions on decisions that impact their economic ownership. Decoupling voting
rights from economic ownership may, therefore, undermine the ideal of allocative efficiency in
capital markets. Despite these negative connotations, vote trading remains a widespread practice
that can take various accepted forms within legal and societal norms. For example, legislative
logrolling is a common practice where politicians exchange their votes on particular issues in return
for votes on other issues. Recent evidence of logrolling based on personal connection has been
reported in the US Senate (Cohen and Malloy [2014]) and in the US Congress (Battaglini et al.
[2023]). Early evidence from the 1840s includes the behavior of members of the British Parliament
during the “railway mania.”! In the case of corporate votes, activist investors may borrow shares
for a nominal fee and use them to vote in favor of their own private agendas. Although commonly
used in practice, the normative properties of vote trading are not well understood. On one hand,
Vote trading can improve efficiency by allowing voters to express their preferences more precisely
than with a simple binary vote (Buchanan and Tullock [1962] and |Coleman [1966]). On the other
hand, it can hinder efficiency by imposing negative externalities on others (Downg [1957]). In a
recent survey, (Casella and Macé [2021] highlighted that “Given the prominence of vote trading in
all groups’ decision-making, it is very surprising how little we know and understand about it.”

In this paper, we evaluate one form of vote trading, where prior to casting their votes, the
members of a committee make coordinated transfer promises contingent on the vote outcome.
The committee, whether it is a legislative body or the shareholder base of a corporation, decides
whether to enact a reform or reject it and retain the status quo. In our analysis, the committee
decision is based on a quota rule, such as simple majority, supermajority, or unanimity. Committee
members are fully informed about all relevant information, yet they disagree on their preferred
alternatives because they derive different utilities from the passage of the reform. We assume
that the reform is socially optimal in that the sum of utilities for the reform net of that for the
status quo is positive. Before voting, however, members can freely make credible and enforceable
transfer promises contingent on the committee’s decision. The promises are unconstrained and
involve coordination within coalitions of any size, ranging from pairs to the entire committee. The
promises alter the incentives to vote, but voters retain control of their voting rights and cast their

votes to maximize self-interest.



The transfer promises from our model capture some elements of the corporate bankruptcy
proceedings where creditors and sometimes shareholders are asked to vote on a proposed plan of
reorganization or liquidation, as opposed to resolving the issues through court intervention. The
wedge between the expected court rulings’ terms and the proposal’s terms represents promises of
transfers between stakeholders, as we envision in our model. Our model also reflects a common
practice in legislative bodies, such as the US Congress, where bills are frequently amended before a
final vote. The final bill bundles the initial bill and the amendments, which we view as transfers be-
tween congressmen that are only received when the bill passes. For example, the Patient Protection
and Affordable Care Act (commonly known as Obamacare) was passed by the US Congress in 2010.
During the legislative process, the bill was amended in order to gain enough support from both
Democrats and Republicans. Several concessions to moderate Democrats and Republicans were
made, including removing a public option and scaling back the scope of the bill. More generally,
the promises can represent favors (e.g., logrolling), legislative amendments, terms of liquidation,
monetary payments, or any commitment to certain future actions that increase the advantage to
the recipients of the promises.

To evaluate the practice of promises contingent on vote outcome, we formulate a two-stage
game that we now describe informally. In the second stage, committee members take the transfers
as given and vote for or against the reform. In the first stage, players simultaneously announce
transfer promises functions based on the vote outcome. The transfer promises are non-negative,
enforceable and credible. Once the promises are made but before the voting occurs, we allow
players to deviate in a coordinated manner. Committee members are given the opportunity to
form blocking coalitions, enabling them to influence the vote outcome and achieve a more favorable
outcome for all members of the blocking coalition. When forming a blocking coalition and deviating,
members can modify existing transfer promises by either increasing or decreasing them. However,
they may only reduce these transfers if the recipients explicitly consent. A recipient may agree to a
reduction if the coalition’s deviation yields a higher overall payoff than they would receive otherwise.
Absent recipient consent, the coalition members may only increase existing transfer promises or
introduce new ones. We therefore assume the presence of cooperative norms that prevent group
members from antagonizing one another by unilaterally retracting transfer promises against the
will of the recipients. Our political equilibria are based on a stability criterion: We prohibit the
formation of blocking coalitions in the first-stage game. We call these equilibria strong equilibria, as

they represent Strong Nash Equilibria|Aumann [1959] of our first-stage game, with the caveat that



deviations are restricted to be contingent on the vote outcome and to exclude unilateral retractions.

We finally make the additional assumption that the total transfers by all committee members are
minimized. In the absence of unilateral retraction, group members cannot undo excessive transfers
and it is thus natural to assume that coalition coordinate on minimizing the transfers. By mini-
mizing the total transfers, the unmodeled transaction costs associated with them are reduced. For
instance, in politics, limiting amendments to a bill helps avoid deviation from its original purpose,
especially if many changes might displease constituents or donors. Similarly, in logrolling or corpo-
rate liquidation, promises of future transfers can create uncertain costs and benefits. Minimizing
these promises reduces uncertainty and related costs, and in some contexts, such as 19th-century

” it can also minimize the risk of detection. We refer

British parliament during the “railways mania,
to such equilibria as Strong Minimal equilibria or “SM” equilibria.

Our first result is to provide a complete characterization of strong equilibria. The characteriza-
tion shows that strong equilibria exist and achieve the social optimum, meaning the reform passes.
The efficiency result is a natural outcome, given that the entire committee has the ability to de-
viate, which implies that any strong equilibrium, if it exists, must be efficient. A more surprising
result is the existence of strong equilibria. In the absence of transaction costs and informational
frictions, a “Coasean intuition” suggests that committee members should be able to contract to
achieve an efficient outcome (Coasd |[1960]). While it’s natural to model stable contracts using the
strong Nash equilibrium in environments where coordination among group members is feasible, the
criteria for achieving a strong Nash equilibrium is known to be quite demanding. Their existence
is not always guaranteed, meaning that the Coasean intuition may not necessarily hold.

A contribution of this paper is to hold the Coasean intuition up to scrutiny within the framework
we develop. In doing so, we provide an instance in which strong Nash equilibria exist and can be
visualized (see Figure [I). Two key assumptions ensure existence: (1) the transfers are contingent
on the vote outcome, and (2) cooperative norms preclude unilateral retraction of existing transfer
promises. We further show that the assumption of cooperative norms is also necessary: without it,
the existence of even standard Nash equilibria is jeopardized.

Our existence result suggests that transfer promises contingent on vote outcomes enhance ef-
ficiency when committee members can coordinate their actions and uphold cooperative norms.
Importantly, our results also show that when these norms are violated, the political equilibrium
becomes unpredictable, emphasizing their essential role in maintaining stability.

In our second set of results, we characterize SM equilibria and demonstrate that they exist but



are indeterminate. While the minimal total transfer assumption reduces the set of strong equilibria,
it does not imply uniqueness. Indeterminacy arises from the multiple ways in which total transfers
can be divided among the promisers and transfers distributed among the recipients. However,
the minimality assumption ensures that all equilibria share common characteristics, allowing us to
predict the amounts and directions of transfer promises.

Specifically, there exists a critical voter who supports the reform, such that in all SM equilibria,
the promisers have (weakly) higher utilities than this voter, while the recipients of the promises have
lower utilities. Additionally, in all SM equilibria, transfer promises flow from committee members
with higher utilities to those with lower utilities. Promisers are always reform supporters, whereas
recipients can be either reform opponents or supporters, depending on the distribution of utilities
and the quota rule. Intuitively, some reform supporters may receive transfers to insulate them from
enticements offered by reform opponents.

When the reform is defeated in the absence of transfer, all SM equilibria are in “the reaching
across the aisle” type where the promisers support the reform while the recipients of the promises
oppose it. In these equilibria, reform supporters compensate opponents for the total disutility they
experience if the reform passes. When committee members are more polarized, the total disutility of
the reform opponents increases, leading to a higher equilibrium total transfer. Recently, earmarking,
which refers to the practice of legislators allocating funds for specific projects in their district or
state, has been revived in the US Congress.? Given that earmarks provide lawmakers with incentives
to vote for legislation they may not support otherwise, they can be broadly interpreted as transfers
within the framework of our model. The observed increase in polarization within the US Congress,
coupled with the restoration of earmarking, aligns with the predictions of our model.

In the alternative scenario where reform supporters possess sufficient voting power to enact the
reform, blocking coalitions can exist where opponents of the reform entice reform supporters with
the weakest utilities, with transfer promises contingent on defeating the reform. These promises can
persuade weakly motivated reform supporters to switch stances. When these blocking coalitions
are present, transfer promises made by reform supporters with the highest utility become crucial.
These “higher order” promises help prevent the reform from being defeated after such coalitions
form. We also show that when the reform is defeated without transfers, SM equilibrium transfers
can be of the “circle the wagon” type. This happens in equilibria where reform supporters with
strong utility make some transfers to other reform supporters with lower utility.In these equilibria,

when a committee operates under majority rule, reform supporters who are close to the median



voter receive transfers from the strongest reform proponents. An example of this dynamic can be
seen in the U.S. Senate, which was closely divided between Republicans and Democrats. Senator
Joe Manchin, a moderate Democrat from West Virginia, exemplified this situation. His support
was frequently pivotal for advancing legislation.?

Related literature. The paper’s main contribution is to show that transfer promises based

on voting outcomes can be formally assessed.Our results intersect with three streams of literature.

First, our findings contribute to the literature on political failures (e.g., Becker [1958], Wittma

[1989]) by providing a formal mechanism to improve efficiency in collective decisions in presence of

majority coercion. The majority coercion is an important problem in many voting environments
where a majority can impose outcomes that disproportionately harm minorities unless constrained

by credible mechanisms, raising questions about fairness and long-term social stability. Our paper

is closest to lJackson and Wilkie [2005], who show that inefficiencies arise when players engage in

transfers before participating in games with externalities (see also [Ellingsen and Paltseva [2016]).

While they focus on equilibria robust to unilateral Nash deviations, we study equilibria robust to
coalitional deviations, leading to different efficiency results. Our approach also fully characterizes

equilibria, including predictions on transfers, and explicitly addresses majority coercion in voting

games, which lJackson and Wilkie [2005] do not cover.

Second, we contribute to the literature on vote trading. Mechanisms such as vote storing

Casella [2012]), quadratic voting (Eguia et all [2023]), vote delegation (Berinsky et al. [2025]) and

trading votes in centralised markets (Philipson and Snyder [1996] ) and in strategic market games

Xefteris and Ziros [2017]) have been shown to enhance efficiency. |Casella and Palfrey [2019] also

provide a positive perspective on vote trading in the context of sequential logrolling. We extend

this literature by examining a framework in which voters can coordinate their actions, similar to

Casella and Palfrey [2019], but with a focus on trading through simultaneous promises. We view
this addition as important because many pre-vote interactions in corporate votes, referenda, or

political elections can be thought of as transfer promises contingent on the vote outcome.

Finally, we contribute to the literature on promises for political decisions, e.g., Myerson [1993],

Groseclose and Snyder [1996], [Dal Ba [2007], Dekel et al) [2008], Harstad [2008], and more recently

Chen and Zapal [2022], Louis-Sidois and Musolff [2024] and, Domenech-Gironell and Xefteris [2024].

This literature has largely concentrated on models with political representatives and revolves around
leaders vying for votes by making pledges or campaign promises. Rather than examining this prac-

tice solely within the political agency framework, we demonstrate how pre-vote interactions through



promises can facilitate agreement and drive efficient outcomes in direct democracies. By exploring
the potential benefits of vote-contingent promises in this distinct context, our research underscores
the need for a broader examination of this practice.

The paper proceeds as follows. Section Bl sets forth the general setting, Section B defines our
equilibria. Section [ discusses the assumptions underlying our equilibria. Section [l characterizes
our equilibria. Section [0 defines the Strong minimal (SM) equilibria and shows their existence,
indeterminacy and general implications. We illustrate more detailed implications of SM equilibria
in Section [7l and discuss a dynamic implementation of SM equilibria in Section [8l We conclude in
Section @ The appendix provides the proofs of the paper’s propositions. The supplemental web

appendix presents additional generalizations related to the discussions in Sections [7] and [8

2 The model

We consider a committee I = {1,--- , I} of I members or players. The game has two stages. In the
first stage, players make decentralized promises of transfers. In the second stage, players take the
transfers as given and engage in voting. We now describe in detail the game starting with Stage 2.

Stage 2: The voting game. In the second stage game, a collective decision on whether to accept
a reform or reject it in favor of the status quo is taken by the committee. Each player ¢« must vote
for the reform (v; = 1) or against it (v; = 0). We consider the pure strategies space X = {0,1}
and the associated set of strategy profiles X’. We denote by v; and v = (v1, .., v) generic elements
of X and X!. The committee is ruled by a quota rule with threshold & € I whereby the reform is
enacted if at least x committee members vote in favor. The threshold for adopting the status quo
is denoted as K where k := I — k + 1. The reform is defeated if the number of reform opponents
is greater than or equal to k. We denote the set of vote outcomes by O = {R, S}, where O = R
(resp. O = S) indicates that the reform is adopted (resp. defeated). When the strategy profile v
is played, the vote outcome is given by O = R, when ), v; > k and, O = S, otherwise.

In the absence of transfers, player i’s utility is a function U; : X — R defined by

Uu; if v > K
Ui(v) :== 2012 (1)

0, otherwise;

where we have normalized the (cardinal) utility derived from the status quo for each voter to 0
and denote u; the utility experienced by voter ¢ when the reform is adopted. We order the utilities
u; < --- < wuy and denote the utility vector by w = (uy,--- ,ur). Voters are divided in their stance

on the reform and we denote by n the number of reform opponents with 1 < n < I. We denote



the coalition of reform opponents as C¥ := {i : u; < 0} = {1,--- ,n}. The coalition of reform
supporters is denoted by C* := {i : u; > 0} = {n+1,--- ,I}. The specific rule favoring support for
the reform in the event of a tie (u; = 0) is not important for our conclusions. From a utilitarian

standpoint, we assume that the passage of the reform is efficient:

> ier Ui > 0. (2)

Stage 1: The transfer promises game. In the first stage game, each player i announces a
transfer function defined as a vector of functions t; = (t;1, ..., tir), where t;; : O — R™ represents
the non-negative transfer function that player ¢ is promising to player j conditional on the vote
outcome, with ;; = 0. Transfer promises are assumed to be credible and enforceable. That is, any
transfer promises contingent on a specific voting outcome must be honored by the initiator of the
promises, the “promisers,” in favor of the recipients, the “promisees,” if that outcome is realized.
Importantly, promises of transfers aimed at a player cannot be refused by that player. However,
in our equilibrium deviation, we allow transfer recipients to neutralize such transfers by making a
reverse transfer to the promiser.

We denote the set of admissible transfer promises A := Rﬂ_ X Rﬂ_ and the set of admissible
transfer promises profiles A/. Let t; and t = (t1,...,t;) denote generic elements of A and A’,
respectively. We denote the set of one-sided transfer promises contingent on adopting the reform
as Ap := {t; € A| t;(S) = 0}. We use AL to refer to the set of one-sided promises profiles. Let
t9 = (¢9,...,19) represent the degenerate transfer defined by t?j(O) =0 for all O € O and for all 4, j.

Given a transfer t € A, the net transfer r! (resp. s!) is the sum of all transfers promised to
member ¢ by other committee members minus the transfers that member i has promised to others

contingent passing (resp. defeating) the reform. We have

i =3 ti(R) — 305 t(R), si =30 t50(8) — 32, t65(9). (3)

When r! > 0, committee member i is a net promisee, and she gets a net utility increase of r{ when
the reform is adopted by the committee. When rf < 0, committee member ¢ is a net promiser, and
her utility decreases by |r!| when the reform is adopted by the committee. Symmetric results hold for
the promises contingent on reform defeat si. Observe that, for any ¢ € A’ the net promises profiles
rt=(rl,--- rt) and s* = (s!,--- , s}) must belong to the budget set P := {z € Rl | 3, x; = 0}.
Transfer promises alter the incentives to vote for the reform, but voters retain their voting rights

in the second stage game. If the promise profile ¢ is in place and the voting profile v is played, then



the payoff to player i is given by

wi+rt o if v > K
mi(v,t) = co 21 (4)
otherwise .

3 Definitions of the equilibria

Our definition of equilibrium is based on subgame perfection of the overall two stages game and
strong Nash equilibria for the transfer game when coalitions can form and coordinate their actions.
It is natural to define it by backward induction.

In the second stage voting game, players take the transfers as given and confront a binary
collective decision (R vs §). We assume sincere voting as a natural equilibrium: when voting on
a binary issue with complete information, voting to maximize personal preferences constitutes an
undominated Nash equilibrium. Fixing the transfer t € A’ and denoting the indicator function 1
equal to one when a condition holds and zero otherwise, the equilibrium voting strategy of player

1 in the second stage game is sincere and the corresponding vote outcome are

Ui(t) = 1ui+r§28§7 O(t) =R 121' v (t) >k +8 122. vi () <K+ (5)

We now define the equilibrium in the overall two stages game associated to the transfer t € A”.
Using sub-game perfection, the payoff profile is denoted by 7(t) = (m1(t),--- ,71(t)), where 7;(t) =
mi(v(t),t). We recall that v(t) = (v1(t),--- ,vr(t)) where v;(t) is defined in equation (H) for each
i. Therefore, the first stage game can be seen as a one period game with payoffs profile function
7: Al = R, We refer to 7;(t) as the post-transfer utility of member 1.

Blocking coalitions. We say that a nonempty coalition of committee members C C 1 blocks the

transfer function ¢t € A! if there exists a transfer function ¢ € A such that

1. The coalition C includes both the initiators of the deviations and the transfer recipients subject

to retractions in the deviation:

C={i|t;#t;}U{i|;i(0) < tj(O) for some j and O}, (6)

2. The deviation benefits all members of C: 7;() > 7;(¢) for all i € C.

Equation (6] defines the blocking coalition to include both the members who initiate transfers
and those whose pre-deviation transfers are reduced. By including the recipients of retracted

transfers, the definition ensures that their consent is necessary—making them full participants in



the coalition formation process. In contrast, members whose received transfers increase are not
included in the blocking coalition, since they can offset the increase by initiating reverse transfers
if they so choose. Such neutralizing actions are not available to members subject to retractions, as
negative transfers are not permitted. This asymmetry justifies their inclusion in the coalition. A
key implication of this definition is that, if a blocking coalition exists, it necessarily overturns the

committee’s decision, as established in the following lemma:

Lemma 1. If the coalition C is blocking the transfer t € Al with the deviation t € A, then the

deviation overturns the committee decision, that is, O(t) # O(t).

The Lemma shows that overturning the committee’s decision is a result of the definition of
blocking coalitions, not a defining characteristic of them. A Strong sub-game perfect equilibrium is
a transfer function ¢ € A such that there exists no coalition C that can block it. We denote the set

of these equilibria by 8. In our discussions, we refer to these as strong equilibria.

4 Discussion of the model’s assumption

When merging the two stages, our game can be thought of as an endogenous agenda-setting model
in a voting game with a multidimensional infinite set of alternatives, that is the set of all transfers. A
key contribution of this paper is to establish the existence of the set S (see Section[5]). This existence
result stands thus in sharp contrast to the findings of the “chaos theorems” literature, which
emphasize the non-existence of stable equilibria in voting games with multidimensional alternatives
(See, e.g., [Plottl [1967], IMcKelvey and Wendell [1976], [Schofield [1983] and [Duggan and Schwartz
[2000]). Besides technical reasons,® this result also relies on two key assumptions: first, that
transfers are contingent on the voting outcome; and second, that blocking coalitions are restricted
from antagonizing others through unilateral retractions. We now discuss the significance of these
assumptions and their motivation.

Transfer contingent on vote outcome. This assumption reflects processes like amending political
bills or resolving corporate bankruptcy. It also captures aspects of clientelism, where politicians
(“patrons”) grant favors in exchange for electoral support (see, e.g., [Weingrod [1968]). Since favors
are granted only if the politician is elected, conditioning transfers on vote outcomes is a reasonable
assumption in both contexts.

More broadly, transfers could also be based on individual votes or entire voting profiles. In par-
ticular, transfers contingent on recipients’ votes—often involving upfront payments—reflect prac-

tices such as corporate vote trading. When transfers depend on recipients’ own votes, preliminary



analysis suggests that the existence of strong equilibria is uncertain, and thus it remains unclear
whether the Coasean intuition holds. In contrast, transfers based on vote outcomes exhibit a “con-
tracting on contracts” feature (Katz [2006]). Intuitively, the interdependence of transfer promises
contingent on vote outcome ties the continuation utility of the promisers to that of the promises re-
cipients and supports the existence of a strong equilibrium. Our findings on the success of transfers
contingent on vote outcomes in promoting efficiency suggest the importance of building institutions
that facilitate such transfers. Our results represent thus a first step that lays the groundwork for a
comprehensive analysis, providing a basis for validating the “Coasean intuition” in the context of
more general form of vote trading or potentially offering evidence to the contrary.

The no unilateral retractions assumption. To illustrate the importance of this assumption,
assume that we allow deviations to retract without the consent of the recipients and consider the
simpler setting of Nash equilibria of the first stage game.

A transfer t € A’ is a Nash equilibrium if no single player i can unilaterally deviate by changing

the transfers from t; to t; € A and improve her payoff, that is,

~

Fi(t) < %Z(fz, t_i),

where the transfer promises ¢t_; denotes the individual transfers of all players except 7, and where

(giat—i) = (tly'” 7ti—17 ti) ti-i—ly"' 7t1)'

The following result shows that the existence of Nash equilibria is jeopardized in our game.

Proposition 1. [Non-existence of Nash equilibria] Consider a committee consisting of three
members with utilities u = (—3,2,2) and operating under magjority rule, Kk = 2. In this scenario,

no Nash equilibrium exists.

Proposition [Il suggests that making predictions about the political equilibrium becomes impos-
sible is our setting: if there is no Nash equilibria, then there is no hope to get stable equilibria that
are robust to coalitional deviations. Although the scope of the proposition is limited to an exam-
ple,® its proof provides insight into why equilibria are undermined. When considering deviations,
promisers perceive certain transfer recipients as non-pivotal and, consequently, retract their trans-
fers to these recipients since these retractions do not change the vote outcome. This “unraveling”
mechanism is unsurprising, as the possibility of withdrawing transfers compromises their credibility
and undoes the equilibria. The mechanism is very similar to the one that destabilizes equilibria in

competitive markets for votes: in such markets, non-pivotal voters offer their votes for sale at any

10



positive price, increasing supply and putting downward pressure on prices, thereby preventing the
equalization of supply and demand (see [Philipson and Snyder [1996]).

Our results therefore apply to environments where norms and institutions foster cooperation
and prevent committee members from antagonizing others through unilateral retractions. In such
cooperative settings, transfers contingent on vote outcomes promote efficiency, in line with the
Coasean intuition. Conversely, our results highlight that when cooperative norms are absent, even
the existence of Nash equilibria is jeopardized, and a fortiori, stability is undermined.

While our model emphasizes the importance of cooperative norms in identifying and predicting
political equilibria, it does not explain the origin of these norms, as they are assumed in our setting.
However, a possible channel could create incentives for their development. If a committee votes
on different issues and preferences rotate randomly depending on the issue, any member could find
themselves in the minority at some point. As a result, resolving the political failure of majority
coercion becomes important for all members. In this setting, cooperative norms, combined with
the practice of transfers contingent on vote outcome, can benefit all committee members as an
alternative to voting without transfers. The norms may represent an equilibrium in a pre-stage
game where the committee adopts a norm of cooperation that prevents unilateral retractions with
no consent. The idea that endogenous cooperation can emerge an equilibrium outcome in a model
with repeated voting has been recently developed in Macé and Treibich [2024]. In their model the
cooperation takes the form of implicit logrolling. In Section [ we will explore sequential implemen-
tations of our equilibria. Under the assumption that transfers occur sequentially, with cumulative
transfers at each step forming the status quo for a new game, the no-retraction assumption becomes

equivalent to the non-negative transfer assumption in each subgame.

5 Equilibrium characterization

We now provide a characterization of the set of strong equilibria, S.

Proposition 2. [Characterization of strong equilibria] The set S is non-empty and efficient,

O(t) = R for allt € S. Moreover,
S={te Al | Y cu;+rt> st for all coalitions |C| > &}. (7)

The characterization (7)) of Strong equilibria requires that once the transfers are implemented,
the reform remains socially optimal for any coalition that has the power to overturn it. Strong

equilibria are then characterized by the system of linear inequalities (7)) on net transfers, forming

11



a convex polyhedron within the set (r,s) € P2. The characterization also implies the monotonicity
of the set S with respect to the quota rule: if the inequalities () hold for &, they will also hold for
any quota &' such that &’ > k. This means that, for any quota &, strong equilibria under the quota
rule x are also strong equilibria under quota rule x — 1. In particular, the set of strong equilibria
under the unanimity rule is a subset of the set of strong equilibria under the majority rule.

Proposition 2 shows that the reform passes in all strong equilibria. The Coasean intuition holds:
By offering transfers before voting, supporters can influence opponents through promises contingent
on the reform’s approval.

Notice that the system of inequalities ([7]) restricts the transfer functions ¢ solely through the
net transfers (rf, s'). The system has in general multiple solutions suggesting the indeterminacy of
the strong equilibria. Observe that if the net promises (r,s) € P? satisfy the inequalities () then,
by linearity, the one-sided net promises (7 = r — s,5 = 0) also satisfies those inequalities. Hence
any one-sided transfer function ¢ € Af% satisfying rt = 7is also a strong equilibrium. This means
that one-sided transfer promises contingent on reform adoption are sufficient to reach efficiency.

We discuss an example to illustrate the results of Proposition 2

Example 1. Consider a committee with three members operating under unanimity, kK = 3 and
R =1, with u = (—4,2,3). Proposition [@ implies that the transfer t° is not a strong equilibrium
because u1 = —4 < 0 and kK = 1. This occurs because members 2 and 3 can create a blocking
coalition of the transfer tO by compensating member 1 to support the reform, thereby enabling the
committee to enact it. Consider now the one-sided transfer t defined by to1(R) = 1, t31(R) = 3 and
zero otherwise. The associated net transfers are given by (r' = (4,—1,-3),s' = 0), the resulting
payoff is 7(t) = (0,1,0) and hence, O(t) = R. Moreover, the transfer t defined above constitutes a

strong equilibrium, as it satisfies the inequalities ().

In the remainder of the paper, since each strong equilibrium can be linked to a one-sided
strong equilibrium transfer, we will focus without loss of generality on one-sided transfer promises
contingent on passing the reform and express the constraints of strong equilibria in terms of the
net transfers » € P. It is however important to observe that for any net transfer, r € P there
exist multiple transfer promises t € Af% such that 7' = r. To see this, consider the linear system
rt= > tji(R) — X2, ti;(R) with I equations and I? — I unknown consisting of ¢;;(R). Given the
large number of unknowns, the system admits multiple solutions. Consider any solution t;;(R) of

that system and observe that the one-sided transfer profile ¢;;(R)+C'is also a solution of the system
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of equations for any constant C' > 0. Then, for C sufficiently large, we have ¢;;(R)+C > 0, for all i
and j, and thus {t;;(R)+C}, ; € Aé is a one-sided transfer promises that produce the net promise .
To limit this multiplicity, we then consider the set of strong equilibria that minimizes total promised
transfers, resulting in the set of one-sided strong equilibria that achieves this minimization. We
formally define this set in the next section, demonstrate its existence, and highlight the general

properties of strong minimal equilibria.

6 Strong equilibria with minimal transfer (SM)

We now define the set of Strong Minimal (SM) net transfers r € P denoted by SMp. We first
denote by Sgi the set of strong equilibrium net transfers, defined as the set of net promises that

can be supported by a one-sided strong equilibrium transfer:
Sp={reP | 3tc AL such that t € S and ' = r}.

For any r € P, the total transfers associated to r is defined as

Tr= 52 lril. (8)

A net promises profile r € P contingent on the reform is a Strong Minimal equilibrium or “SM” if
(i) it is a strong equilibrium, r € Sg, and (ii) it minimizes the total promises transfer among all
strong equilibria,

SMR = {7" € SR | 7:« = infrlesR 7;./}

The following proposition shows that the Strong Minimal equilibria exist.

Proposition 3. [Existence] The set of SM equilibria net transfers SMp is a non-empty convex

and compact subset of P.

Relative to the set S of Strong equilibria, the set of SM equilibria SMg adds the restriction
that the equilibria are achieved in the “cheapest possible way.” The set SMp is a subset of the set

Sr as the following example illustrates.

Example 2. Consider a committee consisting of 3 members, ruled by the majority rule, kK = K = 2,
and with utilities w = (—4,1,5). Inequality () shows that the net promise transfer r € P is a strong

equilibrium, that is, r € Sg, if and only if:
rn+re>3, r+r3=-1, ro+rg=>-6, ri+ra+r3=0.
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The set Sgr is depicted as the light blue triangle in Figure [ Moreover, for any r € Sg, T, =
(1| + |r1 + s +|rs]) > |rs| > 3, and the inequality holds as an equality if and only if r5 = —3
and 2 < ry < 3. Thus, the set of strong minimal equilibria SMp, is represented by the horizontal

side of the blue triangle of Figure [l bounded by the points (2,—3) and (3,—3), with T, = 3.

—2
-3
—4 l 1
T3 1 l
-5 Strong minimal
6 equilibria SMpg
_7 i Strong iequilibria Sr
1 2 3 4 ) 6

1

Figure 1: We consider the case u = (—4,1,5) of a committee operating under majority rule covered in

Example 2l The figure describes the set of one sided equilibria (Sg and SMp) in the plane (r1,73).

Example 2] shows that multiple strong equilibria of net transfers persist even when focusing on
those that minimize total transfers (8)). However, examining these strong minimal equilibria reveals
general properties of the net transfers. The next proposition identifies a critical voter, a reform
supporter k, € CF, such that all promisers belong to the coalition {ky,---,I} and all recipients to

the coalition {1,--- k., — 1}.

Proposition 4. [Top-down equalizing transfers] There exists a critical voter k, € Cf such

that any SM equilibrium net transfers profile r € SMg\{0} satisfies
—uj <r; <0<r, and ui+r;<u;j+r; foral i<k, <j, 9)
and the total transfers associated to the SM equilibrium r satisfies:

Tr = 2Dick. Ti = 2jh, (—T5)- (10)

Proposition [ shows that, in any SM equilibrium, only reform supporters with utility at least as
high as that of the critical voter k, can promise transfers. These supporters are constrained by the
individual rationality condition —u; < r; for j > k., preventing transfers that exceed their utility

gain. This condition is enforced by minimality. For illustration, in example [2, the net transfer
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r = (6,1 —7) forms a strong equilibrium with payoff 7 = (2,2, —2). Here, member 3 transfers 7,
exceeding her maximal utility of ug = 5. Such “excessive” transfers can arise because unilateral
retractions are prohibited, but minimality rules them out.

Proposition [ shows that transfer recipients must belong to the coalition 1,--- , ks — 1, which
may include both reform opponents and lower-utility reform supporters. In the latter case, higher-
utility supporters transfer to lower-utility allies. The critical voter’s rank k, depends on the vot-
ing rule and utility distribution, and the SM equilibrium condition (middle inequality in ([@)) en-
sures that promisers in k,,---,I maintain post-transfer utility no lower than any recipient in
1,--- , ke — 1. Thus, SM equilibria preserve utility rankings between promisers and recipients. Be-
cause k, is endogenous, Proposition [l remains agnostic about the size of transfers and the identities
of participating members; total transfers depend on the utilities u; and the majority threshold k.

In the next section, we provide more detailed descriptions of the SM equilibria.

7 Strong Minimal equilibria implications

In this section, we examine both the magnitude and direction of SM equilibrium transfer flows and
explore how multiplicity arises in various scenarios. We first examine the case where the reform is
defeated without transfers, and then discuss the scenario where the reform passes without transfers.
The discussion and presentation of the principles are illustrated using specific numerical examples.
However, these principles are general, and a detailed exposition of the general results, along with
their proofs, can be found in the Supplemental Appendix SA. Before proceeding, we define the
aggregate utility (resp. dis-utility) of the reform supporter (resp. opponents) by

I n
Ur = Z ui| = Z u;, Ug:= Z ui| = Z(—Ui)- (11)
cR

i=n-+1 cs i=1

7.1 SM Equilibria when the reform is defeated without transfers

We examine scenarios where the reform lacks sufficient support without transfers, specifically when
| Cf |< k and O(t°) = S. In this context, the critical voter from Proposition @ is identified
as ke = n + 1. Thus, only the opponents of the reform can receive transfers. The minimum
total transfer is given by 7. = Ug, indicating that reform supporters must compensate reform
opponents sufficiently to cover their total utility loss from the adoption of the reform. Additionally,
Proposition M demonstrates that, following these transfers, the utility of any reform opponent
cannot exceed that of any reform supporter. In general, there are multiple SM equilibria because

there are various ways to allocate the cost of transfers among reform supporters and different
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methods for distributing the transfers among reform opponents. However, when reform supporters
are at least two members short of reaching the quota x, all equilibria involve compensating each
reform opponent sufficiently to make each one of them indifferent between the reform and the
status quo, r; = —u; for all i € C%. Finally, transfer recipients are always reform opponents and
thus all transfers are reaching “across the aisle”. In cases of weak voting support for the reform,
promises involving “circle the wagon” transfers where reform supporters compensate other reform
supporters are, therefore, not expected to occur in SM equilibria. The analysis in full generality is
done in Proposition from the Supplemental Web Appendix SB where we provide necessary
and sufficient conditions under which all SM equilibrium promises are of the across the aisle type.

To illustrate the subcase where the reform is defeated without transfers, consider an example.

Example 3. Consider a committee consisting of three members, with utilities u = (—2,—1,10).
We have C* = {3}, C° = {1,2}, and Us = 3. In an SM equilibrium, member 3 must transfer 3
units of utility to members 1 and 2, regardless of whether the committee operates on a majority or
unanimity basts.

When the committee operates under the unanimity rule, the coalition C® is two members short
of being decisive. In this case, all SM transfer promises t yield the same net transfer r = (2,1, —3)
and the same post-transfer utilities w(t) = (0,0,7).

When the committee operates under a majority rule: k =k = 2, there are multiple SM equilibria
because the coalition C® is one member short of reaching the quota 2. The transfer of 3 units of
utility initiated by member 3 can be distributed among members 1 and 2 while adhering to the right

inequality in ([9). For example both net transfers r = (3,0,—3) and r = (0,3, —3) are SM equilibria.

7.2 SM equilibria when the reform is adopted without transfers

We now assume that the reform has sufficient support to be enacted without transfers, O(t°) = R
or equivalently that the number of reform supporters is large, | Cf |> k. Members of the coalition
C® can promise transfers contingent on defeating the reform to some members of the coalition C¥
to increase the support for their preferred policy S and lead the committee to defeat the reform.
The members of the coalition C® who are more susceptible to being enticed to vote for the status
quo are those with the lowest utilities in the reform. When the enticements are persuasive, some
reform supporters are converted to reform opponents, and these conversions represent a pivotal

event if a blocking coalition exists. We denote the coalition of these reform supporters by
ct={n+1,.,7}. (12)
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Since CSUCH = {1,..,K}, members of C R are numerous enough to defeat the reform if they vote
against it with the reform opponents. Denote by U := ZQR u; = Z;’%:n 41 U; the aggregate utility
for the reform of the coalition C*.

For the members of the coalition C°, the incentive to entice members of the coalition C* to
vote for the alternative S arises only when there are gains from trade. Specifically, by switching
from the decision R to S, members of the coalition C° gain the aggregate amount U°. To entice

members of the coalition C* to vote for S, members of the coalition C° incur the aggregate utility

cost UR. Therefore, we define the aggregate gains from trade of the members of the coalition C¥ as

R

G =U°-—Uft=— Z UiE_ZUi- (13)
ieCSuCh =1

The sign of G is the key factor in characterizing the equilibrium transfer.

When the gain from trade G* is non-positive, the only SM equilibrium is the degenerate transfer
t9 since the reform opponents have no incentives to entice the members of the coalition C¥ to vote
against the reform. When G > 0, transfers are necessary to prevent coalitions of reform opponents
from blocking the transfer ¢, enticing some reform supporters into opposing the reform and coercing
the remaining reform supporter.

Assuming | C* |> k and G > 0, two cases can occur. To describe them, we define the aggregate

surplus of utility of the coalition C*\C¥ relative to member ke Cf by

I
AUz = Z [uj —ugz] = Z [u; — uzl. (14)
jecr\ch j=R+1

The variable AUz represents the maximum aggregate transfer that members of the coalition CR\QR

can promise while keeping their after transfer utilities above that of member %.

7.2.1 Case 1: First order preemption.

We assume that | C® |> k, G® > 0 and AUz > G°. When AU:; > G, the members of the
coalition CF\CF can afford to promise a total transfer of G° while maintaining their post-transfer
utilities above that of all the members of the coalition of promises C5 U CT. In this case, members
of the coalition C* U C® can be compensated for the forgone gain realized by forming a blocking
coalition, i.e., G°, without creating new targets for enticement against the reform. The critical
voter is thus ks = K + 1 and all equilibria involve a total transfer of 7, = G* from the coalition

Ci\CE = {R+1,--- , I} to the coalition C5UCT = {1,--- ,&}. In all SM equilibria, the post-transfer
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individual utilities remain larger for all members of C\C® than that of any member of the coalition

C5 UCE. To illustrate this case, we examine an example.

Example 4. Consider a committee with 4 members governed by the majority rule Kk = 3 and
utilities u = (=5, 1, 2, 10). In this case, & = 2, C5 = {1}, C* = {2, 3, 4}, CcF = {2},
Cch/cl = {3, 4}, and G° = 4. The aggregate surplus of utility of the coalition {3,4} is AUy =
(2 1)+ (10 — 1) = 10 > G° = 4. Therefore the coalition {3,4} can afford to promise a transfer
of 4 without violating the ordering condition of the post-transfer utilities from Proposition [ In
any SM equilibrium, the coalition C®/CT = {3,4} should promise a total transfer of G° = 4 to
the coalition {1,2}. The critical voter from Proposition [] is thus k. = 3. There are multiple SM
equilibria. For example, the net transfers r = (3, 1, 0, —4) is an SM equilibrium. It produces
the post-transfer utilities w(r) = (=2, 2, 2, 6) and includes a “circle the wagon” transfer, as it
involves a transfer from reform supporter 4 to another reform supporter, member 2, who has a
weaker utility. The net transfer ' = (4, 0, 0, —4) is also an SM equilibrium as it produces
the post-transfer utilities 7(r') = (=1, 1, 2, 6). The net transfer " = (2, 2,—1,—3) achieves
the minimum total transfer promises T.n = 4 but is not an SM equilibrium. This is because the
post-transfer utilities w(r") = (=3, 3, 1, 7) violate the ordering condition wa(r") < w3(r"). Since
m1(r") + 73(r”) = =2 < 0 after the net transfers v are implemented, member 3 becomes a new
target for enticement by member 1. Thus the coalition {1} can block the net transfer r”, indicating

that the net transfer v’ is not a strong equilibrium.

7.2.2 Case 2: Higher order preemption
We now assume that | C® |> x, G > 0 but this time AUz < G°. When AUz < G, if the
members of the coalition CF\C R promise a total transfer of G° to compensate the coalition C5UCF
for not undermining the reform, they violate the ranking of post-transfer utilities. Consequently,
some members of the coalition Cf\C¥ become targets for new transfers aimed at enticing them
to vote against the reform. These additional opportunities of transfers will require second-order
compensation. For this reason, it is intuitive that the total transfer of SM equilibria must be larger
than G°. The results of Proposition from the supplemental Web Appendix SA show that the
critical vote trader is a member k, € QR defined by

Ug,—1 < Uy < ug,, where wu,:= i %uj >0, (15)
and that the total transfer for any SM equilibrium net transfer r is given by 7, = T, := > >k [uj —

u*] > G°. To illustrate this case, we discuss an example.
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Example 5. Consider a slight variation of Example[{], where a committee with 4 members is ruled
by majority rule, k = 3, and where the utilities are now giwven by uw = (=5, 1, 2, 3). In this
case & = 2, C% = {1}, CF = {2, 3, 4}, cf* = {2}, CB/Cl = {3, 4}, and G5 = 4. We have
AU; = AUy = 3 < 4 = G° and thus the coalition {3,4} cannot afford to promise the transfers
of 4 without creating new targets of enticement. In the first step, members 3 and 4 will promise a
transfer to member 1 in order to equalize their utilities with that of member 2. The net transfers
are therefore v = (3, 0, —1, —2), which result in the post transfer payoff 7(r') = (=2, 1, 1, 1).
The net transfer is not an SM equilibrium because it is not strong Nash: 71 (r!) +ma(rl) = =1 < 0,
and thus additional transfer promises need to be made. Using the symmetry of this specific example,
we conjecture that for an SM equilibrium, each member of the coalition {2,3,4} must transfer an
amount x to member 1, which results in the net transfer r> = (3x, —x, —x, —x) and thus the
post-transfer utilities T(r' +1%) = (=2 + 3z, 1 —x, 1 —x, 1 —x). If we select x = 1, the net
transfer r* +r%2 = (6, —1, —2, —3) is a strong equilibrium in which total transfer Triz2 =6 is
too large. To achieve the minimum total transfer, we solve the equation (—2 4+ 3z) 4+ (1 —x) =0
and get the solution x = 1/2. The net transfers promise ' +r* = (9/2, —1/2, —3/2, —5/2)
is an SM equilibrium with total transfer T2 = 9/2 > 4 and payoff 7(rt +r?) = (—%, %, %, %)

The critical voter is thus k, = 2.

8 Discussion of dynamic implementations

In our model, we assume that transfer promises are made simultaneously and do not explicitly
model the game leading to equilibria. However, once an equilibrium transfer profile is reached, it
cannot be overturned, while other transfer profiles do not exhibit the same level of stability. To
understand how the equilibria are reached, it would be beneficial to model a dynamic game of
sequential, decentralized transfer promises before voting. A strong equilibrium ¢ € 8§ can be viewed
as the cumulative result of these sequential promises.

We consider a dynamic process of coalition formation, where sequences of transfers provide
myopic, strict gains to all coalition members initiating them at each step. We define a Pivot
Algorithm as a mechanism that generates a sequence of blocking coalitions as follows: Start with
the degenerate transfer t°. If no blocking coalition exists, the process stops. If blocking coalitions
are present, one is chosen according to a selection rule. The transfer associated with the selected
blocking coalition is denoted by t'. We then consider a new transfer game where the status quo

payoff is updated from 0 to (sf)ieﬂ, and the reform payoff changes from (u;);er to (u; + Tfl)ieﬂ. In
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this game, post-transfer payoffs at each step become the starting payoffs of a new game. If there
is no blocking coalitions in the second step, then stop. If blocking coalitions exist, then select one
of them according to the given selection rule. The iteration continues until no further blocking
coalitions remain, assuming convergence occurs. A Pivot Algorithm is thus defined by the selection
rule used when multiple blocking coalitions exist. Since a blocking coalition must improve the payoff
of its members at each step, the committee decisions are overturned in each step, making some
transfer recipients pivotal-—hence the term “Pivot Algorithm”. Additionally, as the game’s payoffs
are updated in each step, the assumption of non-negative transfers implies that no retraction take
place in the pivot algorithm.

The following proposition shows that any strong equilibrium net transfer is reachable through

a Pivot-algorithm under certain configurations of the payoff vector w.

Proposition 5. Assumet' ¢ 8. Any net transfer r € SMp, is reachable through a Pivot algorithm
i at most two steps under the following conditions:

(i) When |CE| < &, the net transfer r is reachable in one step: t9 is blocked by a coalition
C C CF with corresponding t € S satisfying t(S) =0, r* =r and, O(t) = R.

(is) When |CE| > k and AU; > G° > 0, the net transfer v is reachable in two steps: In the
first step, there exists a blocking coalition C C CS for the transfer t° with corresponding t € Al that
satisfies O(t) = S. In the second step, there exists a blocking coalition C C C! for the transfer t

with corresponding t € AL, such that rt = r, st=0 and, O(t) = R.

Proposition [ states that SM equilibria can be implemented using a Pivot algorithm, where a
suitable selection rule for blocking coalitions ensures convergence within at most two steps. How-
ever, different selection rules may lead to alternative equilibria or even cycles with diminishing
transfers and non-convergence. The proposition establishes that certain selection rules can im-
plement our equilibria through a Pivot algorithm but leaves open the question of what motivates
the selection rule. Addressing this requires defining a coalition formation game (Ray and Vohra
[2015]). Alternatively, the selection rule can be viewed as an endogenous agenda-setting mechanism
(Dutta et all [2004]). Developing these aspects would require a significant extension of the model,
which we leave for future research. In the following example, we illustrate the Pivot algorithm

selection in the case (ii) of Proposition [l

Example 6. Reconsider the committee with 4 members in Example [{, where decisions follow the

magjority rule k = 3, and members have the utilities u = (=5, 1, 2, 10). Without transfer, the
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reform is adopted O(t°) = R. Consider the net transfer r = (3, 1, 0, —4) € SMp, which generates
the payoff 7(t) = (=2, 2, 2, 6) for any t satisfying r* = r. We proceed now to implement the net
transfer r in two steps.

Step 1. Member 1 blocks the degenerate transfer t° with the deviation t12(S) = 1+ ¢ where € is a
small number. The resulting net transfers are v = 0 and st = (—1—¢, 1+¢, 0, 0). Since 1+ > 1,
the committee decision is overturned, O(t) = S, and the payoffs profile is w(t) = (—1—¢, 1+4¢, 0, 0).
Since the utility of member 1 improves from —5 to —1 — €, member 1 forms the blocking coalition
of the first step.

Step 2. Members {2,4} form a blocking coalition and promise the two-sided transfers t' defined by
th(S) =1+¢, th(R) =3, t)o(R) = 1, and zero otherwise.

Denote t := t +t' and observe that the coalition C = {2,4} satisfies the condition ([B) with the
deviation t. Notice that s® = 0 because member 2 deviates by returning the transfer promised
by member 1 in the first step. This step is necessary since we aim to implement a one-sided
transfer promise where all promises are contingent on reform adoption. The net transfer contingent
on the reform is Pt = (3, 1, 0, —4) = r. Hence t implements the SM equilibrium r, and
7(t) = (=2, 2, 2, 6). As a last step, we need to verify that the coalition {2,4} improves the
payoff of its members after deviating. This holds true because member 2’s payoff increases from
1+ € to 2, while member 4’s payoff rises from 0 to 6 and, hence the deviation t results in a strict

improvement of all coalition members’ utility. As a result, the coalition {2,3} blocks the transfer t

with the deviation t. Thus we have implemented the equilibrium net transfer r. D

9 Conclusion

In this paper, we demonstrate the feasibility of analyzing pre-vote transfer promises contingent
on vote outcome within committee settings governed by a quota rule. We assume members can
form coalitions, commit to outcome-contingent transfers, and follow cooperative norms. Under
these conditions, strong Nash equilibria that minimize total transfers exist, making such promises
efficiency-enhancing and mitigating majority coercion. Importantly, we provide a detailed charac-
terization of equilibrium transfers. Understanding these transfers is key to designing institutions
that support such promises and reduce associated transaction costs.

Our results rely on the assumption of commitment and coordination. Mechanisms that support

these features are therefore crucial to address the political failure of majority coercion through
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transfer promises. Recently, the rise of online democratic platforms has introduced new approaches
to governance. A notable example is the Decentralized Autonomous Organization (DAO), where
rules are encoded as smart contracts on a blockchain (see, e.g., Hall and Miyazaki [2024] for a non-
technical overview of DAOs). A blockchain is a technology designed to maintain shared records
without relying on a central authority, while a smart contract is a self-executing agreement whose
terms are directly written into code, allowing for automated and enforceable governance rules (see
Roughgarden [2024]). This framework enables decentralized decision-making, with stakeholders
collectively voting on issues such as fund allocation and project selection. Our analysis is broadly
relevant in this context, as technology can facilitate the implementation of coordination and com-
mitment mechanisms.

It is equally important to recognize that other forms of political failure—such as the tragedy
of the commons (Olson Jr [1971]), voter ignorance (Downs [1957]), and rent-seeking (Tullock
[1967])—remain significant and merit further investigation. Much work remains to be done to
develop a comprehensive evaluation of transfer promises, particularly in environments where infor-

mational frictions play a central role.

10 Appendix: Proofs of the paper’s propositions

Proof of Lemma [I Consider a blocking coalition C for the transfer ¢ that deviates with the
transfers £ so that 7;(f) > ;(t) for all i € C. Assume further that the committee decision is
not changed by the coalition, O(t) = O(f) = R, for instance. In that case, 7;(t) = u; + r! and

7i(t) = u; + 7t for all i € C. Then rf > rl for all i € C. On the other hand, for any i € [/C, equation

(2

(@) implies #; = t; and £;;(O) > t;;(O) for all j and O, and thus

=" 0R) - Y E(R) > Y tia(R) — Y ti(R) = 1t

jel jel jel jel

Then, since C is nonempty, Zieﬂ(rf —rl) = Ziec(rf —rh) + Zie]l/c(ri — %) > 0. This contradicts

(2

with the zero sum conditions for the total net transfers >, ;! = >, ;7! = 0. A similar reasoning

applies to the case where O(t) = O(t) = S and we omit it here for brevity. O
Proof of Proposition [Ik For any transfer profile t € A3, we order the vector u® as uf >l >l
Noticing that Zj ufJ = 1, we must have u;fl > 0. In the sequel, we will consider all possible
configurations of the vote outcome and show that there are always unilateral winning deviations,
and therefore, no Nash equilibrium exists.

Case 1. Assume that O(t) = S. Because the reform is defeated, it must be that member 2
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and 3 vote against it (recall that the committee is ruled by the majority rule). Then we have
uf > 0> uf >l which implies that Member i; has a benefitting deviation: instead of using the

transfer ¢;, ;,(R) and t;, ;,(R) , member i; can deviate with the transfer

- 1 - 1
tim’z (R) = tihiz (R) + g - u§2 > 07 ti17i3(R) = til,i3 (R) + g - u§3 >0

and keep all other transfers contingent on O = § unchanged. Notice that there is no retraction in

this deviation since % - u’;j > 0 for j = 2,3. It can be checked that all committee members vote
for R after the deviations and that member i; receives the utility 8';?1 + % instead of s§1 prior to the

deviation, implying that the transfer profile ¢t cannot be a Nash equilibrium.
Case 2. O(t) = R and t;;(R) > 0 for some i # j.

Case 2.1. When uZ > 0, the reform receives unanimous support. Thus, ¢ ¢ N, as member i
can benefit from retracting the promise ¢;;(R) since no member is pivotal.

Case 2.2. When u}, < 0 = u! , member i3 can benefit from adding a small transfer 0 < e < |ul,
to member io contingent on S. Hence t ¢ N.

Case 2.3. Assume ugg <0 <ul . If j = i3, member i benefits from retracting t;;(R) without
affecting the vote, so t ¢ N.

Now, if j =1 or iy (say j = i2), t ¢ N as member i benefits from partially retracting t;;(R).
Defining ¢ < min(t;;(R), ut)) and setting ¢;;(R) = t;;(R) — ¢ and ¢ = t otherwise, keeps iy voting

for R, ensuring O(t) = R and benefiting member i.

Case 3. O(t) = R and t(R) = 0, and thus r* = 0 and u + r' = u = (—3,2,2). In this case,
t ¢ N since member 1 can benefit by changing her promises contingent on S. To describe the

deviation, assume without loss of generality that t53(S) < t32(S). Consider the deviation ¢ defined

by t12(S) = t21(S) + 2.5, 113(S) = t31(S) and ¢ = t otherwise. Then

Si = t2l(S) + t31(5) - 512(5) - 513(5) =—-25>-3=u; + 7‘{;
31; = 512(5) + t32(5) - t21(5) - t23(5) =25 —l—t32(5) — t23(5) > 25>2= U + Tg.
Then O(f) = S, and member 1 get the benefit 3 — 2.5 = 0.5 from the deviation. O

Proof of Proposition [2 We proceed in four steps.

Step 1. In this step we show that & is nonempty. First, define r € P by:

. D j<n U .
ri=—u; >0, 1<n; ri::LJuiSO,z>n.

Zj>n Uj
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By viewing {t;;(R)}i#; in equation (3] as unknowns and 7 as given coefficients, it can be shown
by solving linear equations that there exists t € Aé such that ' = r. Note that s’ = 0, and that
ul :=u; + r; for any 4, we have

u’;:O, 1 < n; u’;:[l—k

S = Sz 0 i
Then, given t, all members in I vote for R.

We now prove that ¢ € §. Assume by contradiction that ¢t ¢ &, then there exists a blocking
coalition with retractions C with corresponding ¢, as defined in (@). Since O(t) = R, by Lemma
@ the blocking coalition C must defeat the reform and thus O(#) = S. This implies sg = 7;(t) >
#;(t) = uf > 0 for all i € C. On the other hand, for i ¢ C, we must have #; = t; and £;(S) > t;;(S)
for all j. Then st = Zj[fji(S) —£;;(S)] > >5[ti(S) — ti;(S)] = st = 0. Put together, we have
Y icl st = Y ice s+ dige st > 0. This contradicts with the fact that Y icl st =0 for all f € AL
Thus t € S.

Step 2. In this step, we show that O(¢) = R for all t € §. Assume by contradiction that O(t) = S

for some t € S. Introduce 7‘; = Uy — uﬁ, where u, = %Zjeﬂ uj > 0 and where we recall that

t
i =

t' € AL such that r’’ = r’. Moreover, denoting  := t + ¢, then

uf = u; +r! — st is the post-transfer net utilities. Note that Y, .;r; = 0 and hence there exists

t_ .t t
u; =u; +r; —S8

Therefore, O(t) = R, and since O(t) = S, we have:

) —mit) = (i +r) —sl =ul+7) =1 >0, iel

In particular, the above holds true for i € C for the C defined by (@). That is, C is a blocking

coalition for ¢, a desired contradiction with ¢t € §. Therefore, O(t) = R.

Step 3. In this step, we prove that if ¢ € 8, then the inequalities on the right-hand side of ()
hold. We proceed by contradiction and assume that there exists a coalition C satisfying |é | > &
such that ). s u! < 0. Following similar arguments from Step 2, by restricting to all members in
C and reversing the roles of R and S, there exist ¢’ € A’ such that t;j = 0 if either ¢ or j is not in
C,t(R) =0, and ul +r! = u} < s for all i € C. Denote f :=t+1t'. Since |C| > &, this implies that
O(t) = S. From Step 2, we know O(t) = R and hence, 7;(t) — 7;(t) = sg — (w47t = s —ul >0,
for all i € C. Moreover, let C be the coalition defined by [@). Since t;j = 0 if either i or j is not
in C, then we must have C C C, and thus #;(f) — #;(t) > 0 for all 4 € C. This implies that C is a

blocking coalition for ¢, contradicting with the assumption that ¢t € S.
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Step 4. We prove that if a promises profile ¢ € A’ satisfies the inequalities (7)) for every coalition
of size |C| > R, then t € 8. First, if inequalities (7)) hold, then O(t) = R. Indeed, if O(t) = S,
a coalition |C| > K must unanimously support the status quo. However, this is impossible since
Soe(ui+ k) >3 st contradicts u; + rf < st for all i € C.

To prove t € 8§, we argue by contradiction. Assume there exists a blocking coalition with
retractions C with corresponding ¢, as defined in (B)). Since O(t) = R, any blocking coalition must
overturn the reform, meaning O(f) = S and thus |C| > &, where C := {i : uf < 0}. Noticing that
ICUC| > |C| > &, the inequality (T) applied to CUC gives

0< Zuf:Zuﬁﬁ-Zuf (16)
iecuC ieC ieC\C
N of

For i € C, by the definition of blocking coalition, we have #;(t) = s > u; +r! = #;(t), then

(2

t_ o t ot T ot el 5 o t t N AN AN AN S
w; =u;+r;—s; < s;—s;. Fori e C\C CC,since u; <0, we have u; < uj —uj = (s;—s;) — (i —77).

Then by (I6) we have

0 < Z(s?—sf)—i— Z [(sf—s?)—(rf—rf)]

icC ieC\C
= Y sl=sh =Sl == > (sl-sh - >l -h, (17)
ieCcuC ieC\C i¢cuC ieC\C

where the last inequality is due to the fact that st,st~ € P. For each i ¢ C, by (6) we see that
t;j(0) = t;;(0) and t;;(0) > t;;(O) for all j € L and O = R, S, and thus st > st and rf > r!. Then
the last term of (I7]) must be non-positive, which contradicts with (I7). O
Proof of Proposition Bt First, note that Sg = {r! — s* : t € 8§}. Then by Proposition 2] we see

that Sg is non-empty and closed, with
Sp = {r €P: Y cc(uj+r;) >0 for all coalitions |C| > /%} (18)

Fix an arbitrary 7 € Sg, and denote Sg(r°) := {r € Sg : 7, < To}. Since 7, > T for
r € Sp\Sg(r"), then SMp = {r € Sg(ro) : Ty = inf,/cg,,;0) Trv}. The continuity of the function
r — T, implies that Sg(r?) is closed and bounded, and thus compact. Consequently, the set
of minimizers SMp is non-empty and compact. Finally, for any r!,72 € SMpr C Sg and any
0 < a < 1, denote the convex combination 7 := arl + (1 — a)r? € P. Note that if r!,r? satisfy
@®), r also satisfies (I8) and hence r € Sk. Moreover, since r!, r? are minimizers, we have
T <aTn+ (1 —a)T,2 =infecg, . Thus r € SMp. This proves that SMp is convex. O
Proof of Proposition @t For convenience, we use the notation O(r) = O(t) and 7(r) = 7(t),

assuming 7t = r. The proof relies on the following three lemmas.
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Lemma 2. For any equilibrium net transfer promises r € SMRpg\{0}, there exists no pair of

members (i,7) such that

i <0<r; and T(r)<m;r). (19)
Proof : Assume by contradiction that (I9) holds true. For some small € > 0, set
ri=ri+e<0, 75=r;—e>0, and 7, =ryforall k+#i,j. (20)

Notice > ;7 = > ;7 = 0 and hence, 7 € P. Next, for any |C| > R, since r € SMpg C Sg, using the

characterization (I8) and inequality (I9]) gives

> (up +1) >0, ifi,jeCorij¢C

3 keC
> (ug + ) = (21)
kec Z(uk+rk)+6>Z(Uk+Tk)20, ifieC,j¢cC.

keC keC

For the last case that j € C,i ¢ C, by setting ¢ < 7;(r) —7;(r), we have 7;(r) < 7j(r) —e = uj + 7.

Then, since the cardinal of the coalition (C\{j}) U {i} is also larger than &, we have
Dlun+7) = > (wm+iR) =0, fjecCigc. (22)
keC ke(C\{j})U{i}

Combining (2I) and ([22)) and recalling that C is an arbitrary coalition satisfying |C| > &, by (IS])

again we see that 7 € Sg. Note further that
il = =i =—ri—e=ril —e, |Hl=r=rj—e=rjl =& Pkl = Iral, kF#0,5
Then we obtain the following desired contradiction with the minimum property of » € SMp:

I
1 5 1
ﬁ=§k§ 1j|rk|:§[k§¢'j'|m|+|n-|—e—:+|m-|—e =T —e<T O
= 2¥)

Lemma 3. For any r € SMg\{0}, there exists no committee member i such that
ri <0 and T(r) <O0. (23)

Proof : Assume by contradiction that (23) holds true. Since r € P, there exists j # i such
that 7; > 0. Then by Lemma [2, we have 7;(r) < 7;(r) < 0. Define the net transfer # by (20)
again. Note that u; + 7 = 7;(r) + ¢, uj +7; = 7;(r) —e. Then for ¢ > 0 small enough, we have
uj+7; < u;+7; < 0. Following the same reasoning as in Lemma[2, we prove now that the inequality

> kec(ug + 1) > 0 must hold for every coalition |C| > .
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First, observe that by (I8), we have ), . @(r) > 0 and hence, there exists m € C such that
Tm(r) > 0. Notice that, since 7;(r) < 7;(r) < 0, we have m # i,j. When ¢,j € C, or i,j ¢ C, or
ie€C,j¢C, [2I) remains true and hence ), -(ug + 7) > 0. In the last case where j € C,i ¢ C,

since Uy, + Fry = Uy + 7 > 0 > u; + 7 and [C\{m}) U {i}| > &, we have

Z(uk + fk) > Z (Uk + 7719) = Z (’LLk + Tk) > 0.

keC ke(C\{m})u{i} ke(C\{m})u{i}
This, together with (2I]) and (I8]), implies 7 € Sg. Then, following the same argument on the total

transfer used in the last step of the proof of Lemma [2, we derive the desired contradiction. O

Lemma 4. For any equilibrium promises profile r € S\{0}, introduce

k, = max{i|r; > 0}, ks := min{i|r; < 0}. (24)
Then k, < E*, and
r; >0, forall i <k, r,=0, foral k* <k < ki; —u; <r; <0, forall j> k. (25)

That is, none of the committee members i < k, is a net promiser; committee member k. is a reform
supporter, ks € C®, and none of the committee members j > k, is transfer recipient and they do
not transfer more than their utility. Moreover, the post-transfer utilities 7(r) = u + r are ranked

across the coalition of promisers and the coalition of promisees, that is,
7i(r) <7:(r) forall i<k, <ki<j. (26)

Proof: First, since r; < 0, by Lemma [3] we have uz_+ 75 > 0, which implies uz > 0. That is,
ks € C. Next, since 5, <0 <rg,, by Lemma 2l we have ug, +7rg, < ug, + 71, and thus ug < ug .
Then by the ranking condition u; < ug < --- < uz, we obtain k, < k..

We now prove the statements in (25)). First, the inequality k, < k, and the definitions (24]) imply
that 7, = 0 for all k* < k < k.. Next, assume by contradiction that r; < 0 for some i < k,. Since
Tk, > 0, we must have i < k,. Since the vector u is ranked, we have 7;(r) < u; < up_ < 7, (r). This
contradicts Lemma 2 and thus r; > 0 for all ¢ < k,. Similarly, assume by contradiction that there
exists j > k, such that r; > 0. Then we would have ;< 0 < r; and Ty (r) < ug_ < u; < 7;(r).
This contradicts Lemma 2, and thus r; < 0 for all j > k.. Moreover, if rj < —u; for some j > ke,
then 7;(r) = u; +r; < 0. Since k, € C&, then j € Cf, and thus r; < —u; < 0. To sum up, r; < 0

and 7;(r) < 0. This contradicts Lemma [, so r; > —u; for all j > k., and thus (Z5) holds true.
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We finally prove inequalities (26). Assume by contradiction that 7;(r) < 7;(r) for some ¢ <
k, < k. < j. By (28 we have rj <0< 7. If r; <0 <, we obtain the contradiction with
Lemma 2 If r; = 0 < r;, we have 7z, < 0 < r;, and since the utility vector is ordered, we have
e (r) < wugp < uy = 7;(r) < 7i(r), contradicting Lemma 2l Similarly, if r; < 0 = r;, we have
r; < 0 <7 , and, since the utility vector is ordered, we have 7y (r) > up, > u; = mi(r) > 7;(r),
also contradicting Lemma 2l In the last case that r; = 0 = r;, we have rz < 0 < rg_, and hence
75 (1) <wugp, < wuy =T(r) < mi(r) = w < ug, < 7 (r). This again contradicts Lemma 2l In

summary, we obtain the desired contradiction in all the sub-cases, and thus (26]) holds true. O

Proof Proposition @ We now use the lemmas to prove Proposition @l We note that, from the
proof below, in all the cases k, < k. < k.. In this proof, we allow k. to depend on r € SMpr\{0}.
In the supplemental Appendix A, we show that a common k, can be selected for all r € SMpz\{0}.

We first prove the statements in (). Define a := ming__;;7;(r). By (25) we have 7y (r) = ug
for k, < k < ky. If a > %E*_l(r), then set k., = k.. Since the utility vector is ordered, we
have a > 7 _ (r) > (r) for all k, < k < k., and by @6) we have a > 7;(r) for all i < k,.
Moreover, by (25) and (26]) we see that r; > 0 > rj for all i < ki, < j. So ky = k., satisfies all
the requirements in inequalities (). We next assume a < 7z _,(r). Since a > Ty (), we may set
k. = inf{k > k, : @i(r) > a}. Then k, < k. < ki, and since the utility vector is ordered, we see
that 7(r) < a for all k, < k < ky, and Tx(r) > 73, (r) > a for all k, < k < k.. Again by (20),
mi(r) <a <7j(r) for all i < ky < j, and by 25]), r; > 0 > r; for all i < k. < j. This completes the

proof of (). Moreover, since r € P, then >, ;. r; =5, (—7r;), and thus we obtain (I0). O

Proof of Proposition [Bt To simplify the exposition, we make two relaxations. First, if a member
i is indifferent between R and S, we assume they vote for S in the first step of the blocking coalition
sequence. Second, we replace strict dominance with a Pareto improvement for a blocking coalition
C, requiring 7;(t) > #;(t) for all i € C, with strict inequality for some i € C. We note that enforcing
the original strict dominance would require defining e-equilibria, making the proof more technical.
(i) By setting ¢(S) = 0 and 7 = r, we have u + 7' = u + r. Since r € SMpg, we have |C| > &,
where C := {i : u; + r; > 0}. Then O(t) = R, and 7;(t) = u; +7; > 0= sf) = 7;(tY) for all i € C.
Moreover, since Y, (u; +73) = > ;cpu; > 0, there exists i € C such that u; +7; > 0, which implies
7;(t) > 7;(tY). Then C is a blocking coalition for t with corresponding ¢, in our relaxed sense.

M>Oanddeﬁnesépby

(ii) We proceed in two steps. Step 1. First, denote a := S es o]
si=ou; <0, ie€C% s:=u;>0,ielCl s:=0,iec®\CF,
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There exists t € A! such that t(R) = 0, s = s and #;;(S) > 0 can hold only when i € C° and
j € C®, that is, the promises are made only from members in C° to members in C®. We now verify
that C°¥ is a relaxed blocking coalition for t° with the promise profile ¢. First, since G¥ > 0, we

have 0 < 3 ceruj < Y ices [ug]. Then oo < 1, and thus w; < s; for i € C°. This implies that

ut =wu; —s; < 0fori€C% and ut =wu; —s; =0fori € C". Due to our relaxation, |C% UCF| = &

implies O(t) = S Moreover, O(t°) = R implies 7;(t) — 7;(t%) = s; — u; = (o — 1)u; > 0 for any
i € C°. Thus the coalition C* blocks t°.

Step 2. In this step we show that C := CF is a blocking coalition for ¢t. We first let the members
in C¥ to return s* to the members in C°: #/(S) := —t(S). Next, noting that r* = 0, we set ¢/(R) be
such that ¥ = 7. Denote f := ¢ +¢'. Then rf — s' = r. Since r € SMg, then O(f) = R. Moreover,
recalling that O(t) = S, we have for all i € C¥,

.~ AR
. . 7 w+ri—u;=1r; >0, 1 €C
() — 7)) =u +rf — st =u+ 1 — s = ’ ’

u; +1r; >0, 1 € CR\QR.

Since D ;cq(u; +1;) = D ;cpui > 0, by the order preserving property (@) we must have u; +r; > 0
for some i € CR\QR. This shows that ¢ Pareto dominates ¢ on C. Then, in our relaxed sense, C is
a blocking coalition for ¢ with corresponding . O

Support from the NSF and SSHRC are acknowledged.

Notes

! Railway companies had to petition the British Parliament for a Private Act allowing them to begin construction
of their lines. During the railway mania, an early case of a technology bubble, substantial funds were drawn from
optimistic investors, including Members of Parliament (MPs). Parliamentary rules prevent MPs from directly voting
on private acts concerning companies at arm’s length, aiming to safeguard against personal interests influencing the
approval of projects. Even so, evidence suggests that vote trading occurred between MPs, prioritizing individual
interests (see Esteves and Geisler Mesevage [2021]).

2 https://www.science.org/content /article/congress-restores-spending-earmarks-rules-remove-odor

3For instance, his influence on the inflation reduction Act is described inhttps://www.politico.com/newsletters/playbook/2022/C

4Unlike the chaos theorem literature, which assumes a compact set of alternatives, our set P is unbounded and
lacks a bliss point. Thus, transfers lack the Condorcet winner property, as a binary vote can always be swayed by
forcing one member to promise large transfers to all other members. Moreover, discontinuous preferences in our
framework render Plott’s gradient method inapplicable, as it relies on first-order conditions for equilibrium.

®More broadly, it can be proven that the only Nash equilibria with unilateral retractions involve off-equilibrium
transfers, where t(O(t)) = 0. These equilibria are less interesting, as the transfers are never executed and merely

represent empty promises.
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Supplemental Web Appendix A (SA): SM equilibria implications

In this Appendix, we characterize SM equilibria for all subcases discussed in Section [ of the
paper using numerical examples. In all subsequent discussions, we will work directly with the net
transfers r € P since the characterization of strong Nash equilibria from Proposition Plonly depends

on the net transfers 7' — s'. We will use the abuse of notation O(r) = O(t), 7(r) = 7(t) with the

understanding that r’ = r and ¢(S) = 0.

SA.1 The case of “majority coercion”: | C¥ |< &

Assumption (2) implies that at least one member supports the reform. The case K = 1 can be
excluded from the proposition, as the reform always passes in this scenario, resulting in no voting

inefficiencies. In the proposition, we thus make the assumption that x > 2.

Proposition SA.1. [Equilibrium transfer promises with magjority coercion] Consider a
committee with weak support for the reform, | C® |< k with k > 2 resulting in the reform’s defeat,

O(t%) = S. A net transfer profile r € P is an SM equilibrium, r € SMp, if and only if

1. The promises are across the aisle: the promise recipients are reform opponents and the promis-

ers are reform supporters. Moreover the total transfer is given by T, = U® = YoesTi =
— 2 crTi-

2. For all i € CR, the individual rationality constraint —u; < r; < 0 holds.

3. All promise recipients are reform opponents, and the net transfers (r;);ccs satisfy:

(a) When |C®| < k — 1, each member i € C° is promised the transfer r; = —u; > 0 just to

make her indifferent between the reform and the status quo, w;(r) = 0.

(b) When |CT| = k—1, the net transfer of the members of C° are non-negative, r; > 0 for all
i € C% and the post-transfer utilities of members in C° cannot exceed those of members

in CT: 7(r) < 7;(r) for any i € C¥ and j € CE.

In all SM equilibria, the total transfer compensates reform opponents for the aggregate disutility
that they experience with the passage of the reform. The critical voter k, from Proposition[lis given
by k.« = n—+1, so that the reform supporters are promisers and reform opponents are promisees. The

equilibrium leaves multiple ways for the members of the coalition C to divide among themselves
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the total transfer directed towards reform opponents. Whether there is an additional indeterminacy
on the side of the promises recipients depends on the size of the coalition C¥.

If the coalition C is short at least 2 members of being decisive (|C®| < & — 1), then the
distribution of equilibrium promises among promisees is unique. After receiving the promises, all
members of C* are indifferent between voting for or against the reform.

When the coalition C¥ is just one member short of being decisive (|C¥| = k — 1), the transfers
to the members of C° are indeterminate. In that case, multiple distributions of promises across
the members of the receiving coalition C° can form an equilibrium provided that they satisfy the
requirement 3.(b) of Proposition The requirement restricts the promises directed to each
member of the coalition C° to produce post-transfer utilities that maintain the ordering across the
coalitions of promisers and promisees of the utilities prior to the transfer. Changing the ordering of
utilities across the coalition C® and C° would create the incentives to engage in additional rounds
of promises and contradict the stability requirement of the equilibrium. When |Cf| = k — 1, the
committee adopts the reform after the promises are made, but the vote for the reform may not be

unanimous.

SA.2 Committee with strong support for the reform: |C? |> &

In this subsection, we study the equilibrium when the committee would adopt the reform in the
absence of promises. First, the following results identify the unique equilibrium promises profile

when there are no gains from trade.

Proposition SA.2. [No promises equilibrium in the absence of gains from trade] Con-
sider a committee with more reform supporters than the k-majority requirement, | cR |> k. Assume
the gain from trade defined in equation (I3) is non-positive, G < 0. Then r = 0 is the unique SM
equilibrium, that is, SMp = {0}.

We now consider the case where the gain from trade G is positive with | C* |> . Following
Section [SA.T] we also assume without loss of generality that x > 2.

In the following proposition, we show that the intuition in Example @ holds more generally and
provide conditions under which the coalition of promisers can afford to preempt new rounds of
promises and achieve stability.

Specifically, we demonstrate that when G° < AUz, all equilibria involve a total transfer of

promises of G° from the coalition CR\QR to the coalition C° U C®. Importantly, in all equilibria,
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the post-transfer individual utilities remain larger for all members of CF\CF than that of any
member of the coalition C° UC*. Before stating the proposition, we recall that 5 UCR = {1,..,R}

and CP\CF = (R +1,..,T}.

Proposition SA.3. [Equilibrium promises with first order preemption.] Consider a com-
mittee in which the support for the reform is larger than the k-majority requirement, | C¥ |> k with
k> 2. Assume the gain from trade defined in equation (I3) satisfies 0 < G < AUz where AU is

defined in equation (IJ]). The net transfer profile r is an SM equilibrium, r € SMg, if and only if

1. Members of the coalition CR\QR are promisors subject to individual rationality constraints

while members of the coalition C5 UC® are promisees:

—u; <r; <0<, Vi<k<y. (SA.1)

2. The post-transfer utilities of members of the coalition C5UCR cannot exceed those of members

of the coalition CT\CT

~

mi(r) <7(r), Vi<kE <. (SA.2)

3. The total transfer induced by r is given by

K

I
ﬁ:GS:Zri:_ Z T (SA.3)
i=1 j=R+1
Proposition shows that, under the assumption |Cf| > k and 0 < G¥ < AU, all equilibria
require members of the coalition C\C* to promise a total transfer of G to the members of the
coalition € U . In particular, the critical member k, from Proposition @ is given by k, = & + 1.
We now consider the case where | ch |> k with k > 2 and with 0 < AUz < GS. The following

proposition characterizes the SM equilibria in that case.

Proposition SA.4. [ Equilibria with higher-order preemption | Consider a committee in
which support for the reform is in excess of k-magjority requirement, | Cf |> k with k > 2. Assume
the gain from trade defined in equation (I3) is not affordable to promise, i.c., AUz < G° where
AUz is defined in equation (Ij). A transfer promises profile v € P is an SM equilibrium, if and
only if

1. The critical voter ky from Proposition []] identifies with the k. defined in equation ({I3).
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2. Members of the coalition {ky,--- , 1} are promisers subject to individual rationality constraints
—u; <1j=—uj+u, <0 forall j=>ky, (SA.4)

and experience equal ex post intensities

Tj(r) =u, >0 forall j>k,. (SA.5)

3. Members of the coalition {1,--- k. — 1} are promisees, and their ex post intensities cannot
exceed those of promisers

ri>0  and T(r) <T(r) = u, forall i <ko<j. (SA.6)

Moreover, equilibrium promises profiles are indeterminate, and they all generate the common

total promises transfer
Ty = T where T, = Z [uj —u.] > G*. (SA.7)
>k«

Proposition shows that in all equilibria, members of the promisers coalition promise a
transfer that is affine in their utilities as described in equation (SAL4). This implies that members
with larger intensities promise a larger transfer and this results in an equalized distribution of the
post-transfer utilities among the coalition of promisers. Therefore, in all equilibria, the distribution
of transfer promises among promisers is unique. This uniqueness is novel and contrasts with the
cases covered in Proposition and Proposition where the distribution of transfer promises
among promisers was indeterminate. The intuition of this uniqueness is that if the promisers have
unequal post-transfer utilities, some of them will become subject to enticement to cast their vote
against the reform and this, in turn, contradicts the strong Nash requirement as additional promises
are required to preclude additional enticements. On the other hand, the multiplicity associated with
the transfer distribution among promisees remains valid as in the cases covered in Proposition [SA 3l

Proposition also shows that the total transfer is larger than the gain from trade G° as we
illustrated in Example 5l More specifically, by equation (3], the fact that K = I —x + 1, and (13)),

we have
I I I I I G
-~ S
E [uj —u.] = E uj— (I —R)uy, = E uj— (k= 1Du, = E uj—g uj:—g uj = G”.
j=Rt1 j=R+1 j=R+1 j=f+1 j=1 =1

Therefore, the aggregate promises from the coalition C#\CF is given by

I
jecr\ct j=F+1
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This shows that members of the coalition C\C® will promise an aggregate transfer of G°. An
aggregate transfer of G° will be sufficient to achieve an equilibrium when the gain from trade
is affordable. However, this is not the case since AUz < G° and as a result, some members of
CR\QR will have lower post-transfer utilities than some members of C* and hence become targets
for enticement. To preempt this from happening, additional transfer promises are needed from the
members of the coalition {k,..,R} € C* with interim intensities that are larger than those of some
members of CF\CF. The aggregation of these promises are given by zjg:k [uj — u*] > 0, which

results in a total transfer T, > G°.

SA.3 Proofs of the propositions in the Supplemental Appendix A

Proof of Proposition We start with the following lemma.

Lemma SA.1. For any promises profile v € P, the following holds:

(i) For any coalition C C I, we have T, > | >, cc7il-

(i1) Consider a coalition C C I such that |C| =&, u;+r; <wuj+r; foralli € C and j ¢ C. Then
r € Sg if and only if Y, co(ui +15) > 0.

Proof. We first prove the statement (i). Since r € P, we have

T = g{;w%m@z%[igniﬂ%mﬂ
= %Uzc:m‘+|—zc:m‘]=‘zc:m‘

We next prove the statement (ii). First, if » € Sg, since |C| = &, by (I8) we have } .- (u;+r;) >

We now assume ) ;-(u; + ;) > 0 for C satisfying the conditions in part (ii) of Lemma
and prove that r € Sg. Condition (ii) of Lemma implies that
in(u; ) > ; ) > 0. SA.9
Igngélcn(u] +71j) > F?E%X(uz +1i) > ( )
For any coalition C satisfying |C~’ | > &, consider the partition of C defined by C = C; U Cy U Cs.
Members of the coalition C; belong both to C and C, that is, C; := C N C. The coalition Cs is a
subset of é\C such that when merged with the coalition Cy, it forms a coalition with cardinality &,

that is, |C1| + |C2| = R. Finally, the coalition C3 formed by the residual members of C who do not
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belong to Cy or Cs, that is, C3 := é\(Cl UCs). Note that u; +7; < uj+rjforalli € C\Cy and j € Co
and that, |C\C1| = |Cz|. Thus, the inequality ([SA.J) implies
ST(uitr) = Y (i), (SA.10)
j€Ca 1€C\C1
Since C3NC = 0, we have uy +ry > max;ec(u;+1;) > 0 for all k € C3, and hence ZkEC‘g, (ug+rE) > 0.

Using this last inequality and (SA.10) yields

Dolwitr) = Y (witr) Yy (ug )+ Y (wg )

ieC ieCy J€ECo keCs
> Z(ui—l—m’)—l— Z (ui—i—T‘i)—l-O:Z(ui—l—T‘i)ZO.
1€C1 1€C\C1 ieC
Now it follows from (I8]) again that r € Sg. O

We now prove Proposition BAIl We first show that 7, > U® for any net transfer r € Sg.
Indeed, since |C®| < k, we have |C¥| > &, then (I8) implies that > ss(u; + ;) > 0. Therefore,
Sl =D = (—u) = U (SA.11)
ieCs ieCs ieCs
Then it follows from Lemma (i) that
ﬁz\zsz‘g, for all r € Sg. (SA.12)
iecs
We prove the equivalence in Proposition by considering two cases separately.
Case 1: |Cf| < k — 1. We cover first the “if” direction (<), then the “only if” direction (=).
If a promises profile r satisfies conditions 1., 2. and 3.a from Proposition [SA.1l then it can be
directly checked that » € P and 7, = U°. Moreover, by construction we see that u; + r; = 0 for

i € C% and uj +r; > 0 for j € CF. Therefore, >, o (u; + ;) > 0 for all coalitions |C| > % and

1eC
hence, by (I8) the promises profile r is a strong Nash equilibrium, that is » € Sg. Since 7, = U”,
inequality (SA.T2]) shows that the promises profile r achieves the minimum total promises transfer,
and thus r € SMp. In particular, we note that the following promises profile r satisfies 1., 2. and

3.a from Proposition [SA.T] and hence is an equilibrium with minimum total promises transfer:

S
ri = —uy, i € C%; rji=——=u; j €CL (SA.13)

We now prove the only if part. That is, we assume r € SMp and prove that conditions 1., 2.

and 3.a from Proposition [SA.1] hold. Note that

Dl = > (=)= >U, (SA.14)

icCR icCR i€Cs



and combining (SA.11)) with (SA.14)) gives
T s Sl s Sl 2 2 S ) 2 S ) 2 US (SA.15)
T 2 (2 2 1 2 (2 2 K] - . .
1eCR iecs iech iecs
Since 7 € SMp has minimum total promises transfer, we must have 7, = U®. Therefore, inequali-

ties (SALI5) become equalities, that is,

U =To= 2 S bl by S lnl =5 S () S () = U,

ieCR i€Cs ieCR i€Cs

This in turn implies that inequalities (SA.I1l) and (SA.14) are also equalities:

Z il = Zri:USv Z |rs| = Z(—n) =U®.

ieCs ieCs ieCh ieCh
Then
ril =ri, i €C% il =—ri, i€C and Y ri=> |r|=U",
ieCs ieCh
and thus
ri>0>r;, VieC® jech and Z r=U%= Z (—=75)- (SA.16)
ieCs jecr

Moreover, the equality Y_,.cs 7 = U® implies that Y, os(u; +1;) = 0.

Since |C®| > &, then for any ig € C%, |C¥\{ig}| > &, thus by (I8) we have Ziecs\{io}(ui—i_ri) > 0.
This, together with ;s (u; + r;) = 0, implies that u, + 75, < 0, for all iy € C°. Combining this
with the equality >, s (u; + ;) = 0, we must have u; +7; = 0 or 7; = —u; for all i € cs.

Finally, for each j € C%, since [C° U {j}| > R, then by (I8) we have 0 < > iecsu (Ui + 1) =
uj + ;. That is, r; > —u; for all j € CE. To summarize, we have proven that, in addition to the
relations (SAI6), r; = —u; for all i € C¥ and —u; < r; <0 for all j € CE. Thus, conditions 1 and
2.a from Proposition hold. This concludes the proof for the case |CT| < k — 1.

Case 2: |C®| = k— 1. Notice that in this case, |C%| = &. First, if r satisfies conditions 1 and 2.
of Proposition SA.T], then it can be checked as in Step 1 that r € P, T, = U”, Y ices(ui+r;) =0, and
rj > —u; forall j € C®. Moreover, by condition 2.b of Proposition SAland property (ii) of Lemma
[SA1l we see that r € Sg. Since 7, = U®, the net transfer r minimizes the total promises transfer
and hence r € SMp. In particular, we note that the promises profile r constructed in (SAT3])
satisfies conditions 1 and 2.b of of Proposition [SA] and hence it belongs to SMg. In contrast to

the case where |C%| < k — 1 where all members of the coalition C° become indifferent between R
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and S after receiving the equilibrium transfer promises, we note that in the case |C®| = x — 1 it is
possible that u; + r; > 0 for some i € C5.

We now prove the only if part. We assume r € SMpg and show that conditions 1., 2. and 3.b
of Proposition hold true. By the same arguments in Step 1 of this proof, we see that (SAI6I)
still holds true. Moreover, for any ig € C¥ and jo € C¥, note that |(C%\{ig}) U {jo}| > &, then by

([I8) we have

0< > (witri) = D (uitri) = (uig + rig) + (g + 1)
i€(C5\{io HU{jo} i€Cs
= (ujo +150) — (Uig + 7ig)-
Thus, u;, + 74, < uj, + 1), for all ig € C° and jo € C* and hence, Condition 3.(b) of Proposition
is satisfied. With the exception of the inequality —u; < r; for j € CE, all other properties
in Condition 1. and 2. from Proposition are implied by (SA.16]). To prove this last property,
note that if ) ;s (u; + ;) = 0, then there exists ip € C® such that ui, + 7i, > 0. Condition 2.
from Proposition [SATl implies that u; + r; > wu;, + 145, > 0 for any j € CE, and thus rj > —uy;, for
all j € CR. 0

Proof of Proposition Note that in this case Y%, u; = —GS > 0. It can be verified
that the conditions in Lemma (ii) for C = {1,--- ,R} and r = 0 hold. Then 0 € Sg. This

degenerate transfer " has zero total transfers and hence it is unique, SMpz = {0}. O

Proof of Proposition The proof proceeds in four steps. In the first step, we show that
T, > G° for all r € Sg. In the second step, we prove the ”if” part of Proposition A3l In the
third step, we give an example of across the aisle equilibrium promise that satisfies 7, = G°. The
example is used in the fourth and last step where we prove the ”only if” part of Proposition

Step 1. We first show that 7, > G for any r € Sg. Since |C°UC¥| > &, by (I3) and ([IS) we

have
0< Z [u; + 73] = —G° + Z Ti. (SA.17)
iecSuch iecsuct
Then by Lemma [SAT] (i) we have 7. > | >=;ceser Til > D icesuer i > GS.

Step 2. We next prove the if part: assume conditions (SA.I]), (SA.2) and (SA.3) hold and prove
that r € SMp. Let r € P satisfy (SA.I]), note that 7, > —uy, or uy +75 > 0 for all k € CF\C, and
by the calculation in (SA.IT) we see that » , cs cr Ti(r) > 0. These observations, together with
condition (SA.2) show that all conditions required in Lemma [SAT] (ii) are fulfilled, and therefore
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we have r € Sp. Condition (SA3]) and Step 1 of this proof show that in addition to being a strong
Nash equilibrium, the net transfer  achieves the minimal total promises transfer 7, = G°, and
thus r € SMg.

Step 3. In this step we construct an equilibrium r» € SMpg. Consider the following across the

aisle net transfer r:

G s N R\ R
;= _Wui’ ieC’; rj=0,j7€C .:—AUE[uk—Ug], ke Cht\C™. (SA.18)

We can show directly that the net transfer defined in (SA.1S) satisfies conditions (SA.T]), (SA.2)
and, (SA.3).To see this, first observe that r € P since, using (IIl) and (I4]), it can be checked that
> ri = 0. Noticing that uz > 0, G% < U®, and G° < AUz, we have for any i € C°, j € Cf*, and
kechch,

G
ri >0, r; =0, 7rp<0; TkZ—iUkZ—wm

K

and therefore r satisfies condition (SA.T]). Moreover, we have,

- s N
mi(r)=1[1— %S]UZ <0<ug, 7ir)=u; <ug,

and thus condition (SA.2)) is satisfied. Finally,

s
ZiECSUQR = % ZieCS[_ui] = GS,

G e
Dkeeh\cR Tk = ~ats 2kech\cr Uk — U] = — a7 AUz = ~G5;

and hence condition ([SA.3)) is satisfied. To sum up, the net transfer r satisfy conditions (SA.T]),
(SA.2) and, ([SA.3), and therefore it is an SM equilibrium.

To sum up, using the result in Step 2 of this proof, shows that the promises profile r is an SM
equilibrium.

Step 4. We now prove the only if part. Let » € SMpg and prove that r satisfies conditions

BAI), (SA2) and, (SA.3). Applying Step 1 of this proof shows that, since r € Sg, we have
7. > G°. Recall (SAIT) and note that

Soolnl= > ni=G5 (SA.19)

iecsuct iecsuct

Sodml= D> (== ) =GR (SA.20)

kecR\cF kecR\cF iecSuch
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Combining (SAT9) and (SA20) gives
=2 S it Y mlzl Y nt Y cmzes (sA21)
r D) 7 2 k =9 % 92 k) = : '

iecsuct keCcR\cl iecsuct keCcR\cl

Since 7, > G® for any equilibrium net transfer, and since the equilibrium net transfer defined in
(SAIR) achieves the total promises transfer G, it must be that 7, = G° for any r € SMp. When
T, = G°, inequalities (SA.2I)) become equalities:

Z |T2| = Z T, = GS, Z |7=j| — Z (_rj) — GS.

iecsuch iecsuch jECR\CT jECR\CE
Then similarly to the approach used to prove (SA.IG), we deduce that |r;| = r; for all i € C5 U CE
and |r;| = —r; for all j € CF\C®. Hence

r;<0<mr, ViecSuch jech\ch

Recalling that C° U CF = {1,..,R} and C®\C® = {R + 1, .., I}, we see that the last equation is

equivalent to

Moreover,

Using (13]), observe further that
Z (ui+7‘,~):2u,~+2ui+ Z ri=-US+U"+G% =0.
iecsuct ieCs iecl iecsuch

To verify the individual rationality constraint —u; < r; for any j € CF\C%, observe that |(C5 U

¢ U {j}| > Rn, then by [I¥) we have

0= Z (ui +1i) = Z (“i+Ti)+(Uj+7’j)=uj+rj,
ie(csuct)u{j} ieCSUCR

which implies 7; > —u;. So far, we have shown that the net transfer r satisfies (SA.I)) and (SA.3).
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All that’s left to prove is that (SA.Z) also holds. For any j € C¥UCE and k € C\CE, note that
(€S uc®uU{k})\{j}| =R, then by (I8) we have

0< S ) =Y (wi )+ (g ) — (w5 +1y) = Falr) — 75(r).
ie(CSuChU{k})\{s} ieCSuUCR

Thus, 7;(r) < 7g(r) for all j € C9UCH and k € CF\C¥, and the net transfer r satisfies (SA2),

which completes Step 4 and thus concludes the proof. O

Proof of Proposition We start the proof with two preliminary lemmas.

Lemma SA.2. Consider a committee operating under the k-majority rule with |k| > 2 and such
that G5 > AUz. The following statements hold:
(i) Recalling the utility u, defined in (15), we have

Uy < Ug. (SA.22)

(i) There exists a unique group member k, € CE, i.e., n < k. <R, such that inequalities (I5)
hold, that is, up, —1 < Uy < uy,.
(111) The constant T, defined in (SAT) satisfies the inequality

T. > G, (SA.23)

Proof. To prove that (i) holds, observe that

I 1
G® — AU, = Z [ui — us] — Z [ui — ug]
i=R+1 i=R+1
= (I —FR)ug —u = (k= 1)ug — ul. (5A.24)

where we have used (SA.S), the definition of AUz in (I4), and the relation Kk = I — x4+ 1. Since
G® > AUy, this establishes inequality (SA.22) in part (i) of Lemma

By the relations (I5), and (SA.22)), we have u, < 0 < u, < uz. Recalling that the utilities u;
are ordered, there exists a unique ks € CF, ie., n < ky, < R, such that the inequalities ([I3) hold.
Indeed, k, := min k such that u; > wu,. This proves part (ii) of Lemma

Finally, observe that the total promises transfer 7, defined in (SA.7)) satisfies

r I I
To=) ly—wl+ > fuyy—wl> > [u—w]=G% (SA.25)
J=kx j=R+1 j=R+1

where the first inequality is due to (I5]), and the last equality is due to (SA.8]). This establishes
inequality (SA:23) in part (iii) of Lemma [SA.2l O
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Lemma SA.3. Consider the across the aisle net transfer profile r defined by

T 1= —U—*Sui, Vi<ng r:=0, Vn <k <kg rji=—[uj—u, Vi> ks, (SA.26)

where we recall that ky is defined in part (ii) of Lemma[SA . Then the net transfer v is zero sum,

r € P and satisfies the conditions (SA.4)-(SA.T) of Proposition [SA.J. Moreover, the net transfer
profile v defined in (SA26)) is a strong equilibrium.

Proof. First, r € P since

n I
Z” = %Z(-m) — Z[uj —uy) =T — T =0.
i€l i=1 j=kx

Second, the statements in (SA.4), (SA.5) and (SA.7) can be directly checked from the definition of
the net transfer r given in (SA26]).
Next, to prove ([SA.G), we need first to prove the preliminary result that 0 < 7, < U®. Using

(SA.25)), observe that

US = To=U% = " [uj —u] — G

J=k=

Using the definition of G* given in (I3) yields

R r
US—To=U" = Ju; —u] =U" = > wj+ (R — ks + Du.. (SA.27)
j:k)* ]:k?*
Since k, € C®, we have n < k, < % and hence U — Ef:k* uj > 0. Moreover, n < k, < k also
implies that (kK — ky 4+ 1)u, > 0. Thus, using (SA.27) gives 0 < T, < U®.

Now we are prepared to prove (SAL6). For i <n, n < k < ks, and j > k., we have

?r\z(r) =Uu;+r;, = [1 — %]uz <0;

Te(r) =up +ry=up > 0; 7;(r) =uj +7; =us >0,

where the first inequality is implied by 0 < 7, < U®. Thus, we see that the condition (SAL9) is
satisfied for the net transfer profile r defined in (SA.26).

Finally, to show that r is a strong equilibrium, set C := C° UC® in Lemma (ii) so that
|C| = R. Using condition (SA.6) and observing that u; + r; = u, for all j > k, shows that we have
uj+1r; <uj+rjforallieCandjé¢C.
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Moreover, since r € P, by (SA.22)) we have

Z(W—H‘i) = Z Ui — Z rj = Z Ui — Z [—u; + ]

ieC iecsuch jeCR\cP iecsuch jECR\CE
1€l
Then by applying Lemma [SAT] (ii), we see that r € Sg. O

Proof of Proposition We proceed in two steps.

Step 1. In this step, we prove the only if part: we fix an equilibrium net transfer profile r € Sg,
and show that r satisfies conditions (SA.4)-(SA.T) of Proposition Notice that Proposition [
shows that the set Sy is not empty, and thus it is possible to select a net transfer profile from Sg.

Recall Lemma [ and let /;* ech satisfy
k, = max{i:r; >0} < k, <min{i : 7; < 0} = ks, (SA.28)
and the requirements (@) (In this proof, we reserve the notation k, for the requirement (I3 instead

of the requirements (@), that is, —u; < r; <0 < r; and 7;(r) < 7;(r) for all i < k, < j. Moreover,

we assume k, is the largest one satisfying the requirements, and thus

either r; <0, or 7 (r)> n;%n,%j(r) (SA.29)
] *

because otherwise k, + 1 would also satisfy the desired requirements. To see this, assume the
opposite of statement (SA.29) holds, that is, r; > 0 and 7 (r) < min;_z 7;(r). Condition (@)
implies that rj < 0, and hence the assumption rj > 0 implies that r; = 0. Thus, we have
k, < l;:* +1 < ky and, —u; < r; <0<y forall @ < /;:* 4+ 1 < j. Finally, the assumption
7y, (r) < min,_; @;(r) implies 7;(r) < @;(r) for all 7 < k. +1 < j. Hence k, + 1 also satisfies the

requirements (SA.28]) and ().

Step 1.1. We first show that k. < k,. Since k, < &, this implies k. < K. Assume by
contradiction that k, > k.. Then by (@) we have

uj +rj > ug, +rp, >ug,, forall j> k.
Moreover, in the case k, > R, recalling that the utilities u; are ordered, we also have,
uj+rj >u; >uy, forall K<j< k..
So in all the cases we have u; + 7; > wy, for all j > K. This, in turn, implies,

Z rj > Z[uk —uj] = —AU, > —G°.

jecr\ck J>F
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Thus, since r € P,
Z [u; + ;] = Z u; — Z rj < —G¥4+G% =0.
iecsuch iecsuct jeECR\CT

This contradicts (I8), which is required here because r € Sg and |C% U CF| = &.
Step 1.2. In this step, we prove that the post-transfer utilities of the members j = /~<;*, cee T

are equal:
T (r) = =7r(r). (SA.30)
Consider for notational convenience, the order statistics of {7;(r)}; <

5‘('\11.6* (ry<.-- < 7?11(7‘),

where {l; ,---,l;} is a permutation of {ky, - T}
To simplify the exposition, we proceed in two substeps. First, we show that %lz; (ry=---=
Tz, (7). Second, we show that the equality 7, (r) =--- =7(r) is also true.

Step 1.2.1. In this sub-step we show that
m. (r) =7, (r) and hence m (r)=--- =7, (1) (SA.31)

Notice that we are considering the term Iz, rather than /5.

Assume by contradiction that
%l%* (r) <7, (r). (SA.32)
We claim that
r, < 0. (SA.33)

Indeed, recall (SA.29). In the case 7. < 0, by the definition of order statistics and recalling that

the utilities u; are ordered, we have

Ui,

+ 7

which implies (SA.33). In the case ri = 0 and 7; (r) > min;_; 7;(r), by the ordering of the

utilities u; again, we have
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implying (SA.33) again.
Clearly r; > 0 for some i < k,, and assume without loss of generality that r; > 0. We now

modify r as follows: for some € > 0 small,

rm=rr—e>0, 7.

L =TI 4+e<0, and 7 =71 forallz’;«él,l%*.

Set C={1,--- ey — 1} U{l;., - ,lz} and notice that IC| = &. Note that, for £ > 0 small enough,

up + 71 <up +rp < (1) w, +7, =7 (1) +e <T,,(r);
up + 7 =u;+r; <7 (1), 1€ CN\{l,l,;*}; uj + 7 =uj 4+ >, (r), J¢ C.

Thus u; +7; <7, (1) <uj+7; forall i € C and j ¢ C. Note further that, since r € SMp C Sg,

Z[Uz + 7] = Z[uz + il + [(ﬁ =)+ (F, — le;*)} = Z[Uz + 1] > 0.

ieC ieC ieC
Then by Lemma [SA] (ii) we have 7 € Sg. However, as in the last part of the proof for Lemma [2]
we have Tz = 7, — ¢ < 7,. This contradicts the assumption that r € SMpg has the minimum total
promises transfer. Therefore, (SA.31]) holds true.

Step 1.2.2. Now we proceed to prove (SA30). Assume by contradiction that, for the order

statistics in the previous step,
m (r) = =my, (r) <7, (r) < <@, (r), forsomek+1<ky <1

First, by (SA.33]) we also have
r, <0, forall j= Kyyoov ko (SA.34)

Again assume r1 > 0. We then modify r as follows: for £ > 0 small,

’f'lle—[k\—k*+1]€>0, flj

:rlj +€<07 jzl%*) 7k2;
flsz =Tl 1 — [ko — Rle < 0; 7;=r; for all other i.

One can check that r € P:

k
Zf’iZZTi—[E—/;?*—i—l]s—i— ia—[kg—ﬁ]a:O.
=k

i€l i€l
Similarly to Step 1.2.1, we see that, for all i < k, and j > ko + 1,
w7 S ATy ==y, + iy, <ug Ty, <ug T,

SA-15



where the second inequality holds for € > 0 small enough. Now for the same C= {1, ,/~<;* —1}uU
{li., + Iz} with IC| =& as in Step 1.2.1, we have

wi+ 7 <uy 47 <uj+7y, forallieC, j¢cC
Z[ui—kﬂ]:Z[ui—km]—[n—k +1€+Z€—Zuz+r, >
ieC ieC k. ieC

Then by Lemma [SAT] (ii) we see that # € 8. Moreover, note that

T-T, = [|m|—|m|+2|n| 10+ ] = ]

N —

[_[g_/%*+1]g+ Z(—s)ﬂkz_z]g} = —[R—k.+1e <0,

N —

where the last inequality is due to k. < % from Step 1.1. This contradicts the assumption that

r € SMp has the minimum total promises transfer, so equation (SA.30) holds true.

Step 1.3. We now collect all the results from the intermediate steps to show that r satisfies

conditions (SA4)-(SAT) of Proposition [SA4l
Let y, denote the common value in (SA.30). Then r; = y, —u; < 0 for all j > k.. On one
hand, since ke <k, <R by Step 1.1,

0 < Zu,—i—n Zu, ZT] Zui—Z[y*—uj]

i<k i<k >R i<k J>R
= D uwi— (k= Dy = (k= 1) (e — ).
1€l

Therefore, y. < u,. On the other hand, by (I0),
To=> (=r) =Y (=r)) =Y [uj—u] > D [u; —w]="T. (SA.35)
>k >k >k >k
Since the net transfer profile » minimizes the total promises transfer, and we already constructed a
stable promises profile in Lemma [SA.3] with total promises transfer 7, then we must have 7, = 75,

and thus all the inequalities in (SA.35]) are equalities. In particular, the second inequality in (SA.35])

implies that u. = y.. Moreover, by (SA.29) and (5A.30) we have r;; < 0, so that the first inequality
in (SA35) implies that k, = k,. Now it can be directly checked that the conditions (SA4)-(SAT)
of Proposition [SA 4 hold. This concludes the proof of the only if part of Proposition [SA 4l

Step 2. In this step, we show the if part: we fix r € P that satisfies conditions (SA.4)-(SA.G])
of Proposition [SA.4] and show that r € SMp and that ([SA.7) holds.
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To show that r € Sg, set C := C% UC! in Lemma [SAT] (ii) so that |C| = R. Using condition
(SAG) and observing that u; + r; = wuy for all j > k., (condition (SA.5)) shows that we have
u; +1; <uj+r;foralli € C and j ¢ C. Moreover, since r € P and rj = —u; + uy for j > Ky, we

have

Z(ui—l—m) = Z u; — Z rj = Z u; — Z [—wj + ]

ieC iecsuck jecr\ch iecsuck jecr\cE
= Zui—(n—l)u*:&
i€l

Then by applying Lemma (ii) we see that r € Sgr. Moreover,
To=Y (=r) =Y [uj—u] =T
Jzks Jzks
By Proposition [3 there exists r* € SMp. By Step 1 (the only if direction), the net transfer profile
r* satisfies conditions (SA.4)-(SA.T), in particular, 7,- = Ty, thus 7, is the minimum total promises
transfer for all » € Sg. Finally, if r € Sg satisfies (SA4)-(SA.6), we have 7, = T, so r matches

the minimum total promises transfer, and thus r € SMg. O
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Supplemental Web Appendix B (SB): Reaching across the aisle transfer promises.

In this appendix, we provide necessary and sufficient conditions under which the SM equilibrium
transfer promises are of the reaching across the aisle type. We state the proposition, discuss it and
provide its proof.

Proposition SB.1. [Reaching across the aisle equilibria.] When k > 2, all the SM equilib-
rium transfer promises are of the reaching across the aisle type if and only if one of the following

conditions hold:

1. Reform supporters lack voting power to enact the reform, ]CR\ < K, as in Proposition [SA 1.

2. Reform supporters have enough wvoting power, |CE| > r, and G° < AUz as in Proposi-

tion[SA.3, and one of the two following conditions are satisfied

(a) G5 = AU, and the weakest reform supporters CT* = {n +1,--- R} have equal utilities:
Uptl =0 = Ui.
(b) G° < AU, and the reform supporter & + 1 has a utility that is equal to that of the

members {n +1,--+ [K}: Upy1 =+ = Up = Ugt1-

3. Reform supporters have enough voting power, |C%| > k, and AUz < G° as in Proposi-

tion[SA4, and upy1 = -+ = up, 1 = Ux.

Proposition [SB.I] shows that in the case of a majority coercion covered in Proposition [SA.T],
promises recipients are reform opponents in all SM equilibria. Despite their multiplicity, equilibrium
transfers share the common feature of being of the reaching across the aisle type. By contrast, in
the cases covered in Proposition and Proposition where there are enough supporters
to enact the reform to begin with (|C¥| > &), we show in Proposition that for the SM
equilibrium transfers to always be of the reaching across the aisle type, additional restrictions are
required. To rule out circle the wagon type transfers, we broadly need a stale distribution of
intensities among a specific subset of reform supporters with weakest intensities. In words, the
proposition shows that when the weakest reform supporters derive uniform utility from the reform,
then equilibrium requires that all promises recipients are reform opponents. We now give the proof

of Proposition

Proof of Proposition When |C®| < &, it is clear from Proposition [SA.Tl that all promises

recipients are reform opponents, and thus statement 1 in Proposition holds.
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We now prove statement 2 of Proposition [SB.Il We first show that properties 2.a. and 2.b of
Proposition [SBd] imply that any r € SMg belongs to the reaching across the aisle type.

Consider now the first subcase where w41 =+ = uz and G5 = AUE' Note that
uj +r; =75(r) > TR(r) > ug, Vj> A
Then

Tr=) (=) £ (uj —uz) = AUz = G°.

>k >k
Since r € SMp, then T, = G° ( Proposition [SA.3, condition 3.), and thus equality holds above.
This implies that —r; = u; — uz, and thus 7;(r) = u; for all j > &. Note further that u; < 7;(r) <
mj(r) = u for all n < i < & < j. By the assumption in this subcase, we see that r; = 0 for
n < i < k. Then the net transfer profile r is of the reaching across the aisle type.

Consider the second subcase where w41 = -+ = ug By Proposition Part 1, we

= Ugy1
have r; > 0 for n < i < & and rzy1; < 0. Then 7;(r) > w; = uze1 > Tar1(r). By Proposition
Part 2, we have Tz41(r) > m;(r), and thus we must have 7;11(r) = 7;(r). Thus, r; = 0 for
n < i < R, and therefore r is of the reaching across the aisle type promise.

We next prove the only if part of statement 2 in Proposition To do so, we assume
that both statement 2.a and statement 2.b are false, and construct an equilibrium promises profile
r € SMp where some promises recipients are reform supporters. Note that, when both statements

2.a and 2.b are false, the assumption that 0 < G° < AU implies that one of the following two

statements must be true:

Unp1 <up and  0< G° < AUz; (SB.1)

Uptl =+ =Uz < ug+1 and 0< G < AU;. (SB.2)

Now let 0 < € < G° and we modify the equilibrium promises profile in (SAIS) as follows:

Gs -
T = _761% 1€ CS; Tptl = &;
- (SB.3)
rp =0, 1 <j <R o= g fuk - ugl, k€ CT\CR

It can be directly checked that r € P and satisfies conditions ([SA.J]) and (SA.3) from Proposition
[SA.3 so to establish that r is an SM equilibrium, we only need to prove (SA.2).

In the sub-case (SB.)), assume further that € < uz — uy4+1. Then one can check
mi(r) <0< 7(r) Sup <7g(r), foralli<n<j<i<Ek.
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In the sub-case (SB.2)), assume further that ¢ < [1 — AG—;][Ug+1 — ug]. Then using u,4+1 = uz one

can see that, for all i <n < j <k <Kk,
mi(r) <0< 7(r) <ug+e <wug + [l — —

To sum up, in all subcases, the promises profile r defined in (SB.3]) also satisfies the condition
(SA2) of Proposition when ¢ is small enough, and as a result, r € SMpg. We conclude then
by observing that since 7,41 > 0, the reform supporter n + 1 is a promise recipient, and therefore
the equilibrium r has some circle the wagon transfers.

We now prove statement 3 in Proposition [SB.Il We first show the if part. Fix an arbitrary

r € SMp. By Proposition [SA4], we have r; > 0 and u; < 7;(r) < uy for n +1 < i < k. However,

since we assume Upy| = --+ = Ug,_1 = Uy here, we must have r; = 0 for n + 1 < ¢ < k. Since
rj = —(uj —uy) > 0 for j > ky, we see that the net transfer profile r is of the reaching across the
aisle type.

We now prove the only if part. Recalling that the utilities u; are ordered, we assume uy, 11 < Uy
and we shall construct an r € SM g which has some circle the wagon type transfers. Let 0 < ¢ < 7,

and we modify the promises profile described in (SA.26) as follows:

r 7;_€u 1 <n T €

= '7 -~ 7 1 = 7

7 US ? n+ (SB4)
=0, n+1<k<kg rj=—[up—ud, j> ke

Assume further that € < u, — uy+1, then one can check that
mi(r) S0<7(r) Sup =7p(r), foralli<n<j<k<k.

It can be checked that r € P and satisfies all the other requirements in Proposition SA 4l We
conclude by observing that 7,41 > 0, and therefore the SM equilibrium net transfer profile r

constructed in (SB.4) has some circle the wagon transfers. O
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