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Abstract

Chapter 1 of this doctoral thesis studies that whether micro-targeting (MT) is an effec-
tive tool as a lobbying strategy to influence policy and/or election outcomes. Interest
groups (IGs) have a membership base who can be sent group-specific messages (MT)
on behalf of the political candidate. The IG demands policy favours in exchange for
facilitating MT. We investigate how exchange of policy favours for MT influences the
election outcome, and hence, policy outcomes. It is shown that IGs who are opposed
to the candidate’s ideal policy could effectively use MT to change policy outcomes to
their advantage. But IGs who have same ideal policy as the candidate’s do not find MT
effective. However, interestingly, their presence in the political system itself can affect
the influence other IGs exert.

Chapter 2 studies a dynamic game of club formation where individuals’ utilities
depend only on the size of the club they belong to. Clubs are formed and dissolved
over time with given rules. The objective is to uncover a ‘fear of exclusion’ phenomenon
caused by long-run dynamics. We find that individuals might form sustainable sub-
optimal sized clubs when they fear exclusion in the infinite period game, but this does
not happen in finite horizon game where all possible optimal sized clubs form in the

stable state.
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Introduction

Micro-targeting (MT) means identifying voters based on their preferences and opinions
so they can be segmented for content targeting in order to get their support. In con-
temporary politics, interest groups (IGs) have increasingly been paying attention to MT
techniques in furthering their agendas. The literature on lobbying has addressed many
different aspects of lobbying strategies in influencing the policy-making process but an
analysis of how MT is used by IGs in exerting influence is largely missing in the litera-
ture. In Chapter 1, we address this question and investigate the mechanism behind how
MT by the IGs affects policy/election outcomes.

Interest groups can potentially influence the policy making process or policy out-
comes in their favour by using different lobbying tactics. We study how and under what
circumstances IGs have influence on policy outcomes when they can use MT as a lob-
bying strategy, i.e. the IGs can send group specific messages to a subset of voters. In
the absence of IGs, the political candidate does not have means to privately commit a
policy to a group of voters, who might agree with her after observing such a policy com-
mitment. Recognizing this, IGs can get policy favours from the candidate in exchange
for facilitating the candidate’s private commitment. We identify conditions in which
MT is influential, in the sense of leading to a different outcome (policy and/or election)
in the presence of IGs. First, unlike-minded IGs (IGs who are opposed to candidate’s
fixed ideal policy stand) can directly influence policy outcomes. Second, like-minded
IGs (IGs who agree with the candidate’s ideals) do not have direct influence. However,
their presence in the political system and the the possibility that they can influence the
candidate has an effect on the influence of other IGs. The analysis fully characterizes the
set of influential MT equilibria under three different cases: 1. Alike case: two political
candidates have same ideal policy on both policy issues; 2. Semi-alike case: two political

candidates have the same ideal policy on one of the policy issues; and 3. Polar case: two



political candidates have a different ideal policy on each policy issue. Our 1st Chapter
concludes with some key insights on the role of MT as a lobbying strategy in influencing
policy outcome.

In Chapter 2, we explore a dynamic model of sequential club formation in which
identical individuals form and dissolve clubs over an infinite number of periods. An
individual’s per-period payoff only depends on the number of members in the club to
which she belongs, and is common across individuals, so there is a unique optimal sized
club. Up to one new club can be formed in each period. We consider whether individuals
would form sub-optimal sized clubs in every equilibrium of the club formation game.
We also analyse a benchmark, finite-horizon game. We characterize Markov Perfect
equilibria of these games, and following Acemoglu et al. (2012), we define stable club
structures, i.e. club structures that never change once they are formed. We show that
in an infinite horizon game, stable club structures need not have optimal sized clubs. In
fact, if individuals are patient enough then there exists a set of stable club structures
in which none of the clubs are of optimal size. By contrast, in finite horizon games, all
stable club structures have as many optimal sized clubs as possible. This provides us
two interesting insights. First, if individuals are forward-looking then they might exhibit
fear of exclusion in infinite horizon games. Second, individuals do not form optimal sized
clubs if doing so leads to unwanted subsequent changes. A specific class of equilibria is

analysed to examine such behaviour.



Chapter 1

Influence under Micro-targeting

1.1 Introduction

Political micro-targeting (MT), in a broad sense, means identifying the subset of voters
so that voters can be delivered tailored messages based on their preferences and opinions.
There is ample evidence that politics, to some extent, is driven by MT, which has become
more effective and intensive over the years. In the US, the political intermediaries have
an immense amount of detailed data on voters (Bennett| (2016))). Also, companies like
CampaignGrid and Cambridge Analytica offer online MT services to politicians that
allow the political parties to target voters with ads on platforms like Facebook, LinkedIn
etcE] Former US president Bill Clinton effectively targeted a particular section of the
society by appearing on non-traditional platforms like daytime talk show and MTV
(Suggett| (2016))). But Barack Obama took this approach to a new level during his 2012
election. Use of social media was the defining feature of his 2008 campaign; data science
and micro-targeting stood out most in his 2012 campaign (Young (2012)).

The use of MT in politics has been around for a long time. However, the topic only
became popular after the 2012 US presidential elections and more so after the unexpected
outcome of the 2016 US presidential election. MT seems very important for political
parties and their campaigns, as it allows them to communicate to swing voters alone.
However, political parties usually do not have the resources, infrastructure, or valuable
data on voters to micro-target directly. This is where the intermediaries can come in and

provide their services, either for monetary rewards or to further their political agendas.

"https://campaigngriddirect.com/ and https://cambridgeanalytica.org/



What we are interested in looking at is how political motives of interest groups (IGs)
affect policies when these lobbying organisations can micro-target voters in exchange for
policy favours?

In addition to communication/advertising agencies and consultancies, some IGs are
also working towards building issue-specific databases. Since the political parties need
data on voters, this could potentially help these lobbying organisations to get policy
favours and influence the policy making process. For instance, the National Rifle Asso-
ciation (NRA), a pro-gun lobbying organisation in the US, has built a massive database
on gun owners. The NRA has been very successful in pushing for its pro-gun agenda,
even though the majority of US citizens support strict gun lawsﬂ This prompts us to
study the role of MT in the context of lobbying. In this chapter, we study how and
which IGs can influence electoral outcomes when they help political parties to make use
of sophisticated methods such as micro-targeting. We show that MT is an ineffective
tool for IGs that have the same policy preference as the the political candidate; but
interestingly, their presence in the political system itself could influence the electoral
outcome. In contrast, IGs who promote policies which are different from a candidate’s
ideal political position could potentially use MT to influence the election and policy
outcomes in their favour. The underlying mechanism behind these results is that the
candidate is able to send group-specific messages with the help of an IG, in return for
which the candidate implements the IG’s ideal policy.

There is a fair amount of evidence that information on voters’ preferences is used
to target specific votersﬂ This information is very useful when the candidates want to
micro-target voters. In recent times, Facebook and Cambridge Analytica have combined
data mining and data analysis on more than 71 million people and used it for strategic
communication. It is claimed that strategic MT, based on this data, was first used
in the British EU referendum and then in the 2016 US presidential electionﬁ Even

though these organisations are mainly businesses which want to sell this information

2Source Opensecret.org: 73% of the candidates the NRA directly supported at the federal level won
in the 2016 US election. A recent poll conducted by Gallup shows that sixty-one percent of Americans
favour stricter laws on the sale of firearms.

3There are many private enterprises in the US such as Catalist, Aristotle, and Camelot, which gather
data on individual voters, compile this data with other publicly and commercially available data, and
sell them for monetary gains to political or non-political campaigns.

“Source: The Guardian (https://www.theguardian.com/news/2018/apr/10/cambridge-analytica-
and-facebook-face-class-action-lawsuit



for monetary rewards, there are other groups or organisations which make use of this
information to exert influence on candidates. A review of the NRA legislation news page
shows that it has had 230 victories at the state level from 2004 to 2013. In 2012, the
NRA-ILA (NRA’s institute for legislative actions) was very influential in promoting the
legislation in Florida that would punish doctors who asked their patients about their
gun possession (Watkins (2013))E| Many argue that the power of the NRA comes from
the money it spends on lobbying; but the NRA spends much less than and, arguably,
is more influential than lobbying organisations like the National Association of Realtors
and the Koch Brothersﬁ The NRA has a huge membership and a powerful activist
base. These members are very loyal to the organization and vote one way or the other
based on the NRA’s view of a particular candidate. Adam Winkler (Winkler| (2013))
argues that the real source of the NRA’s influence comes from its members. The NRA
simply grades the candidates based on their view on gun laws and reports these grades
to its members. Thus, what seems more important for the NRA’s success is the ability
of the NRA to tell its members which candidates are in favour of guns. The NRA
has also been collecting data on the the former, current and prospective non-member
gun owners (Friess (2013)). The grandeur of this secret database explains, in part, the
enduring influence of the NRA.

This is somewhat in line with evidence that money does not play a major role in
politics (Azari (2015)). In 1999, the US members of Congress and their staff claimed
that there are only 12 and 4 lobbying groups in a list of 25 top most powerful IGs for
campaign contributions and lobbying expenses respectivelym Kenny et al.|(2004) studied
the extent of influence the NRA had on the 1994 and 1996 contested House races. They
investigated the methods the NRA used to exert influence on the election outcome and
found, in addition to campaign contributions, that their membership base played a big
role in helping Republican challengers (who were sympathetic with the NRA’s policy
position) win the election in 1994, but not in 1996 because of the politically unfavourable

environment for the NRA.

®Source: nraila.org

5 According to Center for Responsive Politics, the NRA spent $4.1 million and $5.1 million on lobbying
in 2018 and 2017 respectively, whereas National Association of Realtors spent $53.7 million and $54.5
million on lobbying in the same years.

"Source for the power ranking: Birndaum (1999). Source for SIGs’ money: Center for Responsive
Politics (http://www.opensecrets.org/).



In light of these observations, it is natural to ask that how IGs use MT to influ-
ence policy makers. There is extensive research on IGs’ influence on the policy making
process, but the literature barely addresses MT. IGs are traditionally seen to influence
policy in two ways: first, IG may provide campaign contributions in exchange (im-
plicit or explicit) for policy favours (Grossman and Helpman| (1994); [Hillman and Riley
(1989)); second, IGs can also provide policy relevant information and thereby influence
legislators’ beliefs about the consequences of different policies (Milgrom and Roberts
(1986); |Austen-Smith and Wright| (1992))). IGs may also engage in indirect lobbying,
such as grass roots lobbying or issue advocacy advertising (Yu (2005); Kollman| (1998]);
Bombardini and Trebbi| (2011))). While studying these lobbying tactics is undoubtedly
important in understanding IGs’ influence, studying MT as a lobbying strategy would
shed some light on how MT is being used by IGs to their advantage.

In the literature of lobbying, influence is considered from different perspectives such
as influence on the content of a bill or influence on the prospects of a given bill being
enacted into law. In this Chapter, influence simply means an IG’s ability to change the
electoral and/or policy outcome in its favour, which would not be possible without IG’s
lobbying efforts. The idea is that 1Gs have information on the policy preferences of some
of the voters. A candidate might want to use this information in order to send group-
specific messages to win the election; so the IGs are in a position to ask for policy favours
in exchange for this information. Influence might come about either because of the IG’s
direct lobbying effort or indirectly because of the IG’s existence in the political system.
We therefore further distinguish between direct and indirect influence. Specifically, an
IG can have direct influence when the IG is in direct contact with the candidate; and an
IG may have indirect influence because of its presence among other 1Gs. This is defined
formally in Section 1.3.

We present a model of lobbying that does not include the traditional channels through
which lobbying distorts policy making in favour of 1Gs. Instead, the IGs can use MT
as a tool to lobby political candidates. Since we want to study the impact MT has
on policy outcomes when the IGs have political agendas, we assume that information
on some voters’ preferences is private to the IGs. The analysis characterizes necessary
and sufficient conditions for MT to be influential, i.e. to change election and/or policy

outcomes compared to an alternative setting in which lobbying is not allowed. This



is because MT has the potential to make the candidate win the election by sending
group-specific messages that are favourable to the candidate’s political position.

We develop the argument using a simple model, in which there is a political can-
didate, say the challenger, who has an ideal political position on two policy issues and
is running for election against a (passive) incumbent. There are IGs who attempt to
influence the electoral outcome by lobbying the challenger. In order to avoid complexity,
we assume that IGs can only lobby one of the candidates, who we call the ‘challenger’.
The challenger wants to win the election in order to implement her ideal policy or a
policy which is close to her ideal. To this end, the challenger needs to get more than
half of the total votes. Voters also have preferences over the two policy issues, and are
grouped based on their policy preferences. There are four 1Gs, who are single issue
minded, i.e. they only care about one policy issue and either agree with the challenger
or are opposed to the challenger’s ideal policy. The IGs can identify the group of voters
who have the same policy preferences as the 1G; we call these voters members of that IG.
We model lobbying as an exchange of favours: an IG, advocating on behalf of different
policies, demands policy favours (offers the challenger either to promise a policy in the
1G’s favour if the IG is opposed to the challenger’s ideal or to stand by her ideal if the
IG agrees with the challenger’s ideal); and in exchange, the IG privately reveals the
challenger’s commitment to its members. Thus, in our set-up, a policy promise to an
IG serves as a (private) commitment device. The members, when voting, compare the
challenger’s private commitment and the incumbent’s ideal policies. Voters know the
challenger’s ideal policy but do not necessarily know which policy she would implement
if she wins the election in the presence of IGs.

In the absence of IGs, the challenger publicly commits (to all voters) to a policy which
she would implement if she wins the election. We assume that it does not cost anything
for the challenger to make such a public commitment, but that acquiring information on
the preferences of the voters is time consuming and requires expertise. Moreover, the IGs
do not have information on the preferences of each voter. In our framework, influential
MT alters the policy outcome as compared to the policy outcome in the absence of 1Gs.
A necessary condition for MT to be influential is that the challenger loses the election in

the absence of lobbying if she were to commit to her ideal policy or second best policyﬂ

8The second best policy is the one where she changes her ideal policy on the issue which she cares



The challenger must have enough incentive to change her policy stance on an issue,
in response to an offer from one of the IGs, who could help the challenger to win the
election by MT. If the challenger can already win with her best policies then 1Gs have
nothing better to offer to the challenger; so there would be no influence. Influence also
requires the two candidates to be sufficiently opposed so that the challenger would be
willing to compromise on her ideal policy when an IG approaches her with a deal. The
analysis identifies conditions under which such behaviour takes place.

There are two features of the model which are essential to our analysis. The first
feature is that there is random access: not all IGs have the opportunity to offer a deal
to the challenger. Access is randomly allocated to only one of the IGs. There is a
consensus view that access is not ordinarily given, where access is valuable as it offers
IGs the opportunity to influence the policymakers. Providing campaign contribution is
one way to gain the attention of the candidates and thereby access. In this Chapter, we
want to study the role of MT in influencing the policy-making process; so, to remove
any other source of influence, we do not treat contributions as a way to get access. The
second feature is that an IG which gains access can only offer a deal to the challenger on
the policy issue the IG cares about. This seems realistic: the NRA lobbies candidates
on gun policy, rather than on other policy issues, such as abortion.

The analysis considers how influential MT varies in cases where the two candidates
differ in their ideologies. The three cases are: 1) Polar case: the two candidates are
completely opposed to each other; 2) Semi-alike case: the two candidates are partially
opposed; and 3) Alike case: the two candidates are exactly like each other. In the polar
case, MT is influential when IGs who are opposed to the challenger’s ideal policy get
access and the challenger accepts their offer. Here, lobbying by these IGs makes the
challenger better off by making him win the election at the cost of compromising on
one of the issues: the challenger cannot implement her ideal policy but her implemented
policy is better for her than the policy that the incumbent would implement. In the
semi-alike case, MT is influential in altering the policy outcome if the opposed IG on
the issue where the challenger and the incumbent agree gets access, and the challenger
puts more weight on the issue on which she disagrees with the incumbent. In the alike

case, there is no inﬂuenceﬂ In all the cases, a set of necessary and sufficient conditions

less about, and implements her ideal policy on the other issue.
9The challenger and the incumbent then have the same policy preferences. Therefore, it is equally



is identified such that MT is influential in changing the policy and/or election outcomes.
Of particular interest is the necessary condition in the semi-alike case, which requires
the challenger to promise that she would implement her ideal policy to the IG who
agrees with the challenger’s ideal, but disagrees with the incumbent’s ideal policy. This
is required so that the challenger does not lose support of the voters whose preferences
are completely aligned to her but doubt her in the presence of IGs. In the semi-alike
case, lobbying is more extreme in the sense that it leads to a policy outcome that is
completely different from what it would be without IGs. In contrast, in the polar case,
influential MT leads to a policy outcome which only partially differs from the policy
outcome in the no-lobbying case: there is at least one issue on which the same the
policy is implemented with or without MT.

The remainder of the paper is organised as follow. Section 1.2 reviews the most
relevant literature. Section 1.3 presents the model and a benchmark case. Section 1.4
presents the main results, which are discussed in Section 1.5. Section 1.6 concludes. All

proofs are in the appendix.

1.2 Related Literature

In this section, we discuss the literature which is most relevant to this chapter. In the lob-
bying literature, campaign contributions and/or provision of policy-relevant information
have been the subject of most of the scholarly articles and research (see the surveys by
Schlozman and Tierney| (1986) and |Grossman and Helpman| (2001)). A growing number
of papers investigate and examine the role of campaign contributions on IGs’ influence
on policy outcomes (Austen-Smith! (1987); Grossman and Helpman| (1994} |1996); Baron
(1994))). Contributions are treated either as a bribe for policy favours or a way to get
access to politicians. Influence through contributions is generally seen as detrimental,
as it lead to policy outcomes that do not represent constituents’ welfare, but rather
favours IGs (Grossman and Helpman (2001))). On the other hand, influence through
information is seen as welfare enhancing because competition among IGs reveals rele-

vant information, resulting in better informed policy makers (Austen-Smith and Wright

good for the challenger if the incumbent wins the election, because the incumbent then implements her
ideal policy, which is also the challenger’s ideal policy. The challenger would therefore never accept an
offer which requires her to deviate from her ideal policy; otherwise she could always deviate to rejecting
and commit to her ideal policy.



(1992))). Bennedsen and Feldmann (2006)) studied an environment in which the IGs make
use of both campaign contributions and policy-relevant information to influence policy
makers. These studies have covered many aspect of lobbying, but none of them feature
MT in their formal models. This chapter investigates a form of lobbying which can be
viewed as an intermediate between campaign contributions and informational lobbying.
Instead of contributions, IG could deliver votes by facilitating private commitments in
exchange for policy favours.

Several authors have used electoral competition models to address the question of
IGs’ influence on policy-makers where IGs compete for influence (Bernheim and Whin-
ston| (1986); Besley and Coate (2001)); Dixit et al. (1997); Grossman and Helpman (1994}
1996)). In most of these studies, lobbying is modelled as a “menu-auction”, where lob-
byists offer contributions which are conditioned on the chosen policy; and the promises
of payments and policies defined in the scheme are binding. An implicit assumption
of the menu-auction model is that all interest groups play a role in the policy making
process. We find this assumption unrealistic for two reasons. First, casual observation
suggest that not all IGs have access to politicians to get policy favours in exchange for
contributions or any kind of relevant information. 1Gs’ years of experience in politics
make them known and relevant in the political system, and that is what puts them at
the front of the line to access the candidates. In our model, we propose an alternative
setting in which access is random: so not all IGs have access to the candidates. Second,
empirical evidence suggest that many I1Gs co-exist but some of them are just dormant
and do not actively engage in lobbying (Wright (1996))), although their presence might
be affecting some aspect of the policy-making. In our model, we are able to capture the
(indirect) influence of such IGs.

Schelling| (2006]) explained that commitment must be communicated for it to have its
intended impact. He argued that commitment serves no purpose if it is not communi-
cated to its targeted audience. Commitments are made to change expectations of others’
behaviour. In our model, there is a commitment which could be communicated by an IG
to a specific audience. Private commitment would influence behaviour in the intended
manner only if it is communicated to the targeted audience and not communicated to
others (no leaks). We adopt a model by explicitly incorporating a mechanism by which

different private commitments can be made to different set of voters.

10



Perhaps, the closest paper in the literature to ours is|/Grossman and Helpman, (1999)),
which investigated the extent to which IGs get policy favours as a result of endorsements
which convey information to voters who share policy concerns. In their model, there
are two policy issues: fixed and pliable. Voters know the policy position of the party
on both policy issues and their own preferences regarding the fixed policy issue, but are
uncertain about their preference on the pliable policy issue. Some of these voters are
members of the organised interest group and share the same interest with respect to
the pliable policy issue. The IG can convey information to its members by endorsing a
particular party. This information tells members where their interest might lie. Based
on this information, they update their beliefs and vote accordingly. Grossman and
Helpman find that these endorsements are ineffective when all voters hear them and the
interests of non-members are diametrically opposed to those of members. But if the
endorsements could be conveyed privately to the group members or if the interests of
the members and non-members are not perfectly complementary then the parties would
find it worthwhile to compete for endorsements; so the policy positions they take might
favour interest groups.

There are several differences between their work and ours, in particular the way in-
teractions and preferences are modelled. The main difference is that we have a political
candidate who has policy preferences and is indirectly office motivated because of com-
petition with the incumbent: the only way she could implement a policy closer to her
ideal policy is by winning office. This is not the case in Grossman and Helpman, where
the parties do not have any particular preference over the policy outcome, and choose
platforms to attract endorsement. In addition, we allow multiple IGs to co-exist, even
though they do not compete directly. This is important because it allows us to observe
the pure effect of endorsement in isolation and to avoid any other factor that might be
driving the results. In Grossman and Helpman, only a fraction of voters are members
of the single IG, whereas our model assigns each voter to one of the IGs; and voters
are therefore able to assess the credibility of the message. Finally, voters in our model
know their own policy preferences, but may be unsure of the policy which the challenger
would implement. In Grossman and Helpman, voters can observe the policy which each
party announces, but do not know how one of the policies affects them.

In the literature on political endorsements, McKelvey and Ordeshook] (1985) was

11



one of the first studies to recognise the importance of groups’ endorsements as an effec-
tive medium of communication with imperfectly informed voters. In their model, the
candidates do not know voters’ preferences, and a large subset of voters do not know
the policy stand of the two candidates. One source of information for these voters is
through polls which take place before the election. In addition, voters can also acquire
information through endorsements; they allow voters to observe whether a candidate’s
policy position is further to the left or the right.

In contrast to the paper by McKelvey and Ordeshook, the endorsement process was
modelled explicitly by Grofman and Norrander|(1990). In their model, voters are unclear
about the policy position of the two candidates, where the candidates have a fixed policy
stance on the real line. There are two informed endorsers whose policy preferences are
common knowledge. Voters consider these two endorsers and take cues from them when
reaching a voting decision. It is assumed that each endorser supports a candidate if her
position is not too far from her own ideal point. Voters update their beliefs about the
candidates’ policy positions after observing these (non-strategic) endorsements.

Lupia (1992) and |Cameron and Jung (1995) analysed how endorsements affect voting
behaviour in the context of referendum voting. In both papers, there is a status quo and
an “agenda setter” who can propose to alter the status quo. The initiative proposed
by the agenda setter will replace the status quo only if it secures majority of the votes.
The agenda setter has her own preferences over the policy outcomes, and formulates a
proposal to maximise her total benefits. Voters do not know how the proposed initiative
affects their utilities (e.g. they do not understand the pros and cons of the referendum
initiative), but they know the utility function of the agenda setter. In both papers, there
is an endorser who could disseminate information about the initiative. In Lupial (1992]),
the endorser behaves non-strategically by informing voters whether the alternative is to
the left or the right of the status quo. In contrast, Cameron and Jung| (1995) introduced a
strategic endorser who also has policy preferences and decides whether or not to support
the proposal. The endorser’s preferences are common knowledge, and the voters update
their beliefs based on the information implicit in the endorser’s decision.

Our analysis also builds on the theoretical literature on electoral competition, which
assumes that communication is public. For example, |Laslier| (2006) studied ambiguity

in electoral competition, where political communication is equivalent to mass commu-
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nication. Laslier proposed a formal model to explain why parties choose to remain
ambiguous in their policy platforms even when voters dislike ambiguity. It is assumed
that it is impossible for the parties to target a group of voters. Given the technolo-
gies and availability of voters’ information to micro-target voters in the modern election
campaigns, we take a different view: that a candidate can target specific voters with the
help of IGs; so communication does not necessarily have to be public.

Schipper and Woo (2019)) studied an environment where the political candidates
have information on the preferences of voters and use MT to target a subset of voters.
There are two candidates, and each candidate has a fixed ideological policy stance in
a multi-dimensional policy space. The candidates compete for voters who are unaware
of all political issues and are unsure about the exact policy position of the candidates.
Each candidate can send a private message to a voter: where the message consist of
a subset of issues and the same information about policy positions on those issues.
They found that the election outcome is the same as if voters have full awareness of
issues and complete information on political positions. These results may break down,
among other reasons, when the candidates are unable to use micro-targeting. The main
difference between their paper and ours is that voters in our model are fully aware of
the candidates’ ideal policy on both issues and that we allow IGs to privately reveal
information about a politician’s commitment, which is itself partially informative to
voters who do not receive such information. The purpose of MT in our Chapter is to
inform voters as compared to persuade voters in their paper.

Prummer| (2019) studied a model of micro-targeting in which the two political can-
didates compete to win the election and choose targeting strategies to convince voters.
The different advertising media outlets are allowed to have different audiences and thus
it creates incentives for candidates to choose the one which maximises the probability
of winning, taking into account the preferences of targeted voters. It was shown in
the study that polarisation between the candidates increases when the fragmentation
in the media outlet increases. We study the micro-targeting in the context of lobbying
and find that micro-targeting not always leads to polarisation: polarisation between the

candidate can increase or decrease depending on the ideologies of the candidates.
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1.3 Model

There are 2 sets of players in the game: a challenger and voters. The challenger (c) is
running for election where if the challenger wins the election then she has to implement
policy on two issues, indexed by i = 1,2. We denote a policy by p = (p1,p2) on two
issues: the economy (p1), and gun control (p2) where p; € {L,R} and pa € {A, P}
denote the policies on issue 1 and issue 2 respectively. Policy p1 = L and p; = R
corresponds to left type and right type policies, respectively, on the economy. Policy
p2 = P and ps = A corresponds to pro-gun and anti-gun policies, respectively, on gun
control. There is also an incumbent i (a passive player), who top-ranks some policy
pair denoted p;. The incumbent is elected if the challenger loses the election and always
implements p;, which is common knowledge. The challenger commits to policy; but
needs to communicate to voters.

The population of size 1 is partitioned into groups of voters based on policy prefer-
ences, j = (L, P),(L,A), (R, P), (R, A). We denote the group of voters with the generic
element, j = (j1,j2) where group j constitutes fraction n; of the electorate and j; and
jo are the ideal policies of group-j voters on policy issues 1 and 2. Thus, the name of
the group and its ideal policy are both given by (j1,j2). For notational convenience,
we write (j1,j2) as jij2, so for instance the group referred to as RA has ideal policy
(R, A). Voters in each group are further divided into two subgroups: those who care
more about the economy, and those who care more about guns. This essentially means
that there are eight groups of voters. The payoff from each policy is 1 if the policy
implemented and the voter’s ideal policy match, and 0 otherwise. Hence, voters prefer
the implemented policy and their ideal policy to coincide. Given policy p, the utility of

the group j = j1j2 voters is:

1+a, ifpr=ji,p2 = jo
1, if pr = J1,p2 # Jo
W;(p1,p2, ) = (1.1)
a, if p1 # j1,p2 = j2
0, if p1 # J1,p2 # Jo

where « € {a, @} represents importance of issue po relative to issue py, with a < 1 < @.

Voters in group j with @ = @ are the voters who care more about ps (or guns) and
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constitutes a proportion § of the voters in group j. Heterogeneity within each group
accounts for the fact that salience of an issue might be different for voters with the same
policy preferences. All voters vote sincerely: casting their vote in favour of the challenger
if they expect to earn more when the challenger wins, and voting for each candidate with
equal probability when indifferent. As there are only two candidates, sincere voting is
a weakly dominated strategies. We assume that if both candidates get same number of
votes then because of the incumbency bias the incumbent wins the election.

The challenger’s ideal policy is given by p., which is common knowledge and «. is the
weight she assigns to guns (p2): she has the same policy preferences as one of the voter
groups. Election of the challenger requires a majority of the votes; the incumbent wins
otherwise and implements her ideal policy. The best scenario for the challenger would be
if she could win the election and implement her ideal policy. That would only happen if
the challenger gets a majority of votes after publicly committing to her ideal policy. But
if that were not the case, the challenger might not want to reveal the policy she would
choose, if elected, to all the constituents. Revealing a policy commitment to only a subset
of voters could therefore be useful. However, the challenger only knows the distribution
of the voters’ preferences (n; and ¢), but cannot identify a given voter’s preferences.
This information can be provided by IGs, who may require a policy commitment from

the challenger in exchange for information on voters’ preferences.

Special interest groups (IGs). There are many IGs both in the US and the EU. It
is generally the case that each IG cares only about certain issues. For instance, pro-gun
1Gs in the US will try to influence politicians on second amendment rights, but do not
care about tariff rates on textiles. We capture this phenomenon by assuming that each
IG only cares about one policy dimension. However, there are typically competing 1Gs
on each issue. Given the binary nature of our model, we assume that there are four
1Gs, two opposing 1Gs on each issue. The interest groups are denoted by [ = L, R, A, P,
where L and R are the IGs who only care about the economy, and strictly prefer policy L
and R respectively. P and A are the IGs who only care about guns, and strictly prefer
P and A respectively. We also define like-minded and unlike-minded 1Gs as follows:
like-minded 1Gs are the ones whose ideal policies coincide with the challenger’s ideal

policy; the other IGs are unlike-minded.
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Each IG has private information on the identity of some voters. The IG can identify
the group of voters who care more about the same issue as the IG is concerned with
and have the same policy preference on that issue. Such voters are called the members
of that IG. For instance, the members of IG L are the voters in group LP and LA for
whom o = «a. The policy preference of the members of any particular IG is known to
all, but only their IG has their contact information and therefore, the members can only
be contacted through the IG. Thus, if the challenger wants to contact these members to
solely reveal her commitment to them, she has to convince the IG to do so. However, the
IG has a policy preference and might only be willing to communicate the challenger’s
policy commitment in exchange for a policy promise from the challenger. In this way, the
IGs are in a position to deliver voters by convincing the challenger to take a particular
policy stand. This is how the IGs could make use of their membership base to deliver
votes. There is no cost in either lobbying the challenger or maintaining the membership
base and not all IGs have access to the challenger.

We assume that only one of the IGs is randomly selected by Nature, and that Nature’s
choice is privately revealed only to the chosen IG and the challenger. The selected 1G
then makes an offer (to the challenger), which prescribes its ideal policy (on the policy
the IG cares about). In exchange, the IG would endorse the challenger if the challenger
accepts its offer, i.e. it would inform its members about the agreed policy. If the
challenger accepts an offer then she is only committed to implement a policy on one
issue, and can choose to implement any policy on the other issue. We assume that the
challenger implements her ideal policy on that other issue. For example, if p. = (R, P)
and IG L gets access, then IG L’s offer is to implement L on the economy; so the
challenger implements (L, P) if she accepts L’s offer and wins. In exchange, the IG
endorses the challenger, i.e. the IG would inform its members that the challenger has
accepted the offer and would implement (L, P) if she wins. Let p; be the policy the
challenger implements when IG [ gets access and the challenger accept its offer (or when
[ endorses the challenger).

The challenger can also publicly broadcast her commitment. After one of the IGs
gets access to the challenger and makes an offer, the challenger chooses whether to accept
the offer or not. If the challenger accepts the offer then the IG endorses the challenger,

i.e. IG informs its members about the challenger’s commitment. If the challenger rejects
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the offer then she publicly commits to one of the policy pairs. The challenger’s strategy
specifies : i) whether she accepts or rejects the offer she receives from each IG; and ii)
which policy pair to publicly commit to after rejecting an offer. We will explain later
why the challenger publicly commits to the same policy pair for each offer she might
reject in an equilibrium.

If [ gets access and its offer is accepted then it informs its members that it endorses
the challenger, in which case members know that the challenger would implement p; if
she wins. If L gets access and its offer is rejected then all voters see public commitment
from the challenger. IG [ inform its members that it did not get access if it did not
get access, in which case members know that some other IG must have endorsed the
challenger if they do not see public commitment. We assume that IGs cannot lie or hide
any information about the endorsement. Voters cannot directly observe which IG got
access but the distribution (prior probability with which the Nature assign access to the
IGs) is common knowledge.

The game described above is played once. There are two features of the model that
are important for the results: first, that the IGs cannot lobby the incumbent. This aids
tractability, and also allows us to focus on the pure effect of MT on electoral /policy
outcomes. We could add competition between the two political candidate if we allowed
the incumbent to be lobbied as well. This competition might be one of the contributing
factors in the IG’s influence. Therefore, it would be difficult to separate the influence of
MT from IGs’ influence due to competition; Second, IGs only offer a deal on the policy
dimension which they care about. This is not only realistic, but also aids tractability.
This essentially means that the challenger can either commit to both issues (publicly)

or to one issue (via an IG).

Payoffs. Given policy p, an IG earns 1 if its ideal policy is implemented and 0 other-
wise, while a voter in group j earns W;(p, o). The challenger belonging to group j earns
W;(p, o) if she wins the election and implements p, and W;(p;, ) if she loses where p;
is the policy implemented by the incumbent. The challenger might compromise on her
ideal policy in order to win and implement a policy which is closer to her ideal policy;

so she may be willing to accept an IG’s offer.
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Timing. In stage 0, Nature chooses IG [ with probability m; > 0 where 0 < > m < 1.
Nature’s choice is privately revealed to the challenger and the chosen IG. In stage 1,
the selected IG makes a private offer, p; to the challenger. In stage 2, the challenger
decides whether to accept or reject the offer. If she rejects then the challenger publicly
announces her policy commitment. If she accepts, she promises to implement the offered
policy conditional on winning and the IG then endorses the challenger and informs its
members of the endorsement. In stage 3, voters form their beliefs after receiving any
information about the endorsement and vote either for or against the challenger. The

winner is announced and policy is implemented.

Strategies and Equilibrium. Since there is no lobbying cost involved, we assume
that the IGs always makes an offer to the challenger when they get access. In that sense,
IGs do not take any decision. We also know that the incumbent cannot be lobbied and
is a passive player in our model. The challenger decides whether to accept or reject
the offered deal from the chosen IG. Let v = (yz,7Vr,v4,7p) denote the challenger’s
acceptance strategy, where v, € {reject,accept}. ~; = accept is when the challenger
accepts the offer from IG [ and ; = reject when the challenger rejects the offer and
publicly commits to one of the four policy choices. Let ¢ denote the challenger’s public
announcement strategy. If one policy is optimal when the challenger rejects the offer
from any one of the IGs, then the same policy must be optimal when she rejects an offer
from any other IGE If the challenger rejects, then we assume that she publicly commits
to her ideal policy p. if she is indifferent between announcing any of the policy pairs.
At the time of voting, voters might have different information on what the challenger
would implement if she won: some voters know the history of the IG’s and challenger’s
move and some do not know. This information (conditional on the history) is denoted
by I Jk where I Jk = 1 if voters k in group j receive information from their representative
IG that their IG endorsed the challenger and I f = 0 if voters k in group j receive no
information. Let 8; = pr(l | I Jk) denote the posterior belief of voter k belonging to group
j that the IG [ got access to the challenger. Voters update their belief about which IG
got access to the challenger, according to Bayes’ rule. A voter k in group j calculates

his expected payoff and votes for the challenger if and only if

19The policy the challenger publicly commits to, in case of rejection, depends only on the proportion
of votes.

18



> BIWj(pis @) > W(pis ) (1.2)
l

We call the game described above the MT game. The equilibrium concept is Perfect
Bayesian Equilibrium (PBE) in pure strategies. Loosely speaking, an equilibrium con-
sists of strategies v* and ¢*, and beliefs §*(-) such that: 1) at every decision stage, each
agent takes an action that maximises its expected payoff given its belief and the others’

behaviour, and 2) beliefs are derived using Bayes’ rule whenever possible.

1.3.1 Influence

We have described a model in which IGs are present, and where lobbying involves ex-
tracting a policy promise from the challenger in exchange for the IG conveying her
commitment to its members (micro-targeting). We first analyse how the introduction of
micro-targeting influences the outcome of the election, where an outcome is a pair of a
winner of the election and the policy implemented. Let O = (w, p) be a generic outcome
of the MT game, where w € {c,i} is the winner of the election. For every strategy
profile o of the MT game, O(0) = (Or(0),Or(0),04(0),0p(c)) is the outcome vector
of the game under o where O;(o) is the outcome conditional on IG [ getting access in
PBE o. Throughout the discussion, we use this definition of an outcome to measure the
influence of lobbying, and focus on determining conditions under which this measure is
different in the presence of I1Gs.

In order to define influence, we study the benchmark case of the MT game in which
m; = 0 (V1), i.e. in which MT is not feasible. Thus, the challenger cannot send group-
specific messages. We refer to this special case of the MT game as the no-lobbying game;
otherwise whenever we refer to MT game, it is with regard to the game where m; > 0
for all I. The working of the no-lobbying game is fairly simple. Since none of the IGs
have access to exert influence, the challenger simply decides to publicly commit to one of
the four possible policy choices. Given the challenger’s public announcement, the voters
then decide whether to vote for the challenger or the incumbent by comparing the payoff
from the challenger’s committed policy and the incumbent’s ideal policy. After voting,

the winner is announced and her policy is implemented.
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Direct influence

Let OML be an outcome of the no-lobbying game. Then, ONL(oVL) = {ONE(oNE)},
where ONE(oNE) = ONE(oNE) 1 VI. We say that the MT is directly influential if
Oy(0) # ONT for at least one I for some PBE o of the MT game where m > 0 (VI),
and that MT is otherwise not directly influential. We say that I1G [ has direct influence
when Oj(c) # ONT for IG 1. The outcome is different when at least one of the winner
or the implemented policy is different in the MT game where m; > 0 (VI) as compared
to the no-lobbying game. To study the implication of micro-targeting, we will compare
the outcomes of no-lobbying and MT games in Section 1.4. We further examine how the
presence of any particular IG affects the direct influence of other IGs. Such influence is

called indirect influence.

Indirect influence

Voting behaviour depends, among other things, on the access probabilities of IGs, and
therefore altering the access probabilities might change voting behaviour, which in turn
might affect direct influence. To measure indirect influence, we compare cases in which
all the IGs have a positive probability of getting access (m; > 0 for all [) with cases in
which m; = 0 for some (exactly one) IG [. We call the latter case the modified game.
We assume that altering the access probability of one IG does not affect the access
probabilities of other IGs: so in the modified game, no one gets access when Nature
chooses | with probability 0. Given the challenger’s ideal policy, her strategies, and
the proportion nj, we just change the access probability of IG I to 0 and analyse how
that changes the direct influence of other IGs. We define O~!(.) as the outcome of the
modified game in which 7; = 0 for some (exactly one) I. Formally, let Oj_l(a*l ) be the
outcome of the MT game under o~ and m; = 0 when j # [ gets access. Then, we say
that [ has indirect influence if O;l(o_l) # Oj(o) for at least one j # [ for some PBE
o of the MT game where m; > 0 (all [) and some PBE o~ of the modified game where
m = 0 for some (exactly one) I.

To find indirect influence of IG I on the direct influence of other IGs j # [, we
consider the equilibrium of the MT game where direct influence from each IG is possible.
Formally this requires that the challenger accepts offers from all IGs. The reason for

this is as follows. Let’s look at the indirect influence of IG [ on direct influence of other
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I1Gs j # . If the challenger rejects an offer from an IG j # [ then there would be no
direct influence from IG j, irrespective of the presence of IG [: presence of [ would not
have any effect on the direct influence of 1G j H Thus, to find indirect influence of IG [
on other IGs, the challenger must accept offers from all IGs j # [. Next, the challenger
must also accept the offer from IG [: IG I’s presence only matters if [ can secure a deal
with the challenger when it can get access. If the challenger rejected I’s offer when [
could get access then voters know that [ cannot secure a deal with the challenger, and
their vote therefore does not depend on the access probability of [: they expect to see
public commitment when [ gets access, so [’s presence would have no indirect influence.
Thus, the challenger must accept the offer from IG [ for it to have any indirect influence.

Then the challenger must accept from all IGs for IG | to have any indirect influence.

1.4 Influential Micro-targeting

In this section, we identify conditions under which micro-targeting is influential. Through-
out, the incumbent’s ideal policy is fixed at p; = (R, A). We look at different challengers
with different ideal policies as compared to the incumbent’s: a) The semi-alike case:
the challenger differs from the incumbent on only one policy issue e.g. p. = (R, P) (we
focus on this semi-alike case wlog.); b) The polar case: the challenger differs from the
incumbent on both policy issues, i.e. p. = (L, P); and ¢) The alike case: the challenger
shares policy with the incumbent on both policy issues, i.e. p. = (R, A). To find direct
influence, we assume that each IG has positive probability of getting access (m; > 0).
We investigate the influence of MT. We start by discussing direct and indirect in-
fluence in the three different cases: 1.4.1) alike, 1.4.2) semi-alike, and 1.4.3) polar. We
then interpret and discuss the main results in section 1.5. We seek to characterize the
PBEs of the no-lobbying and the MT games. In the no-lobbying game, the challenger
publicly commits to one of the four policy pairs. In the MT game, the challenger has to
make two decisions: she first decides whether to accept or reject the offer she receives
from each IG, and then decides which policy to publicly commit to if she rejects an offer.
Note that the challenger does not have to commit to her ideal policy if she rejects an

offer.

Note that the challenger’s strategy is the same when we compare outcomes of the MT and modified
games.
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Claim 1.1. If the challenger rejects an offer from IG | then O; = ONE.

This is very obvious. The challenger has to publicly commit if she rejects an offer.
Then, if she commits to policy p in the no-lobbying game then she would commit to the
same policy in the MT game after rejecting an offer. The outcome then would be same

in both the no-lobbying and MT games.

1.4.1 Alike case: p. = (R, A)

We first analyse the case in which the challenger and the incumbent are alike. It is
easy to see that MT is not influential in this case. The challenger and the incumbent’s
interests are completely aligned to each other, and therefore, MT by IGs would not
change the election/policy outcome. Irrespective of whether the challenger’s ideal policy
is popular or not, she can always get her ideal policy implemented, either by winning if
her ideal policy is popular or by losing otherwise in which case the incumbent wins and
implements (R, A). Note that the voter votes for either candidate with equal probability
if she is indifferent between voting for the challenger and the incumbent, in which case
incumbent wins. In fact, the challenger is indifferent between winning after publicly
committing to her ideal policy (R, A) and losing. Thus, the challenger publicly commits
to her ideal policy and loses the election, so the outcome in the no-lobbying game is the
incumbent wins and implements (R, A).

In the MT game, the challenger would never accept offer from any unlike-minded
1G if she were to win after such a private commitment. Compromising on any issue by
accepting an offer from an unlike-minded IG is not rational for her because she could
profitably deviate to lose the election. Thus, the challenger accepts their offer only if she
were to lose, otherwise she rejects and publicly commits to her ideal policy. In any case,
the challenger loses the election: the incumbents wins and implements (R, A). Hence,
there is no direct influence from unlike-minded IGs. Voters anticipate this and know
that irrespective of the IGs presence, the challenger would always implement her ideal
policy (R, A) if she wins. Thus, when like minded IGs endorse the challenger, all voters
vote as if the challenger publicly committed to her ideal policy: so, the outcome remains
the same. Hence, like minded IGs also have no direct influence.

The same reasoning applies to indirect influence. The presence of any IG does not

change the fact that the challenger would always implement her ideal policy: so voters’
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votes do not depend on the access probabilities of IGs. Hence, none of the IGs have
indirect influence. The idea is that the challenger does not have an opposition whom
voters can choose to vote for if they do not share challenger’s ideals. Thus, MT by
IGs cannot affect the election/policy outcome, precisely because the challenger does not

want to change the outcome.

1.4.2 Semi-alike case: p. = (R, P).

We now analyse the case in which the challenger and the incumbent are semi-alike:
pe = (R, P) and p; = (R, A). Lemma 1.1 below identifies necessary conditions for MT

to be influential in the semi-alike case.
Lemma 1.1. If p. = (R, P) then MT is only influential if npp + ngp < 1/2.

The proof is in the Appendix. The premise means that the challenger must lose the
election if she publicly committed to her ideal policy: she would then receive proportion
nrp +npp of VotesH Consequently, the challenger may be motivated to accept offers
from one or both unlike-minded IGs. If nypp + ngp > 1/2 then there is no equilibrium
in which the challenger accepts any offer from the unlike-minded IGs. This is true for
a very obvious reason. If nyp + ngp > 1/2, the challenger can publicly commit to her
ideal policy (R, P) and get the highest possible payoff, i.e. 1+ .. Accepting an offer
from an unlike-minded IG means implementing a policy which is different from (R, P),
earning a lower payoff. The premise implies that if the above condition did not hold, the
challenger would reject all offers or only accept the offer from some like-minded 1G(s)

in every equilibrium.
Observation 1.1. The like-minded IGs have no direct influence.

This happens for two reasons: 1. The hate (for the challenger) of the group of voters
who are completely opposed to the challenger’s ideal policy, i.e voters with policy pref-
erence (L, A). These voters are the members of unlike-minded IGs L and A and would

never vote for the challenger unless their representative IG endorses the challengerE

12Refer to Table 1.2 in the appendix to see the proportion of votes the challenger gets for each of the
four public policy commitment.

13Tn which case some might vote for the challenger and some vote for either candidate with equal
probability depending on which IG they belong to. The promise the IG L gets is (L, P). The members
of L who see the endorsement know that the challenger implements their ideal policy on the economy
and the incumbent implements her ideal policy on guns. Since they care more about the economy, they
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Thus, these voters do not vote for the challenger when they neither see public commit-
ment from the challenger nor an endorsement from their IG and expect the challenger
to accept like-minded IGs’ offers in equilibrium. 2. The loyalty (to the incumbent) of
the group of voters who completely agree with the incumbent’s ideal policy, i.e voters
with policy preference (R, A). Again, these voters vote for the incumbent since her ideal
policy gets them the highest payoff. Similarly, these voters also vote for the incumbent
when they neither see public commitment from the challenger nor an endorsement from
their IG and expect the challenger to accept an offer from any other IG. When like-
minded IGs endorse the challenger, the voters in groups (L, A) and (R, A) vote for the
incumbent and the challenger can only get votes from the voters in groups (R, P) and
(L, P). Thus, the maximum vote the challenger can get when like-minded IGs endorse
the challenger is nypp + ngp.

From Lemma we know that in any influential equilibria, we have npp+ngp < 1/2
and therefore, in any influential equilibrium, whenever like-minded IGs endorse the
challenger, the challenger loses the election. Hence, like-minded IGs have no direct
influence.

Influence might depend on whether the challenger cares more about the economy
or guns. Therefore, we have two cases to consider: the semi-alike case in which the
challenger cares more about the economy, and the semi-alike case in which the challenger
cares more about guns.

Semi-alike case in which the challenger cares more about guns. The challenger
cares more about the issue where she has a different ideal policy from the incumbent:
pe = (R, P) and «a, > 1.

We first specify the equilibrium outcome of the no-lobbying game. The challenger’s
public commitment depends on the share of votes she gets from each commitment and
whether it constitutes a majority of votes. Since a. > 1, the challenger’s policy prefer-
ence order is: her ideal policy is (R, P); her second best policy is (L, P); her third best
policy is (R, A); and the least preferred policy is (L, A). The idea is that the challenger

would publicly commit to her ideal policy if that attracted enough votes to win. If not,

vote for the challenger when they receive information about policy from their representative IG L. The
promise that IG A gets is (R, A), which is same as the incumbent’s ideal. Then, the members of A vote
for either candidate with equal probability when they get a policy promise through their representative
IG.
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she commits to her second best policy if it is popular among the voters. If that is not the
case, then she commits to her third best policy (R, A) in which case she loses and gets
her third best payoff. Note that her reservation utility is 1, which she can always get by
publicly committing to the incumbent’s ideal policy. Thus, any policy which gives her
less than 1 will never be implemented. This is formally given below:

Outcome in no-lobbying game when p. = (R, P) and a, > 1. The outcome is:

;

(C, (R, P)) if np,p +ngp > 1/2

NL
o™ = (¢,(L,P)) ifnrp+dngp+ (1 —398)npa>1/2>nrp+ngp

(i,(R,A)) otherwise

\

The proof is in the Appendix. The following Lemmas identify necessary conditions

for MT to be influential.

Lemma 1.2. Let p. = (R,P) and a, > 1. MT is directly influential only if npp +

ongp + (1 — (5)TLLA < 1/2.

The proof is in the Appendix. Lemma 1.2 is a direct consequence of Lemmal[T.1] Since
the challenger cares more about guns, (L, P) is the challenger’s second best policy. The
premise then means that the challenger’s second best policy must be unpopular among
voters. We already know from Lemma and Observation that, in any influential
equilibrium, the challenger’s ideal policy is not popular and that like-minded IGs have
no direct influence. Hence, only unlike-minded IGs L and A can have direct influence.
For this to happen, the challenger must accept one or both offers from unlike-minded
1Gs, changing the outcomeE

Suppose by way of contradiction that npp + dngp + (1 — d)npa > 1/2, ie. the
challenger were to win if she publicly committed to (L, P). Then the outcome of the no-
lobbying game is that the challenger wins and implements (L, P). We show that in the
MT game the equilibrium outcome when L endorses the challenger is the same as ONL.

Now, the equilibrium in which the challenger accepts L’s offer exists only if the challenger

were to win after accepting L’s oﬁerE Thus, the equilibrium outcome when L endorses

!4When the challenger rejects any offer, the outcome is same as in the no-lobbying game.

151f the challenger loses after accepting L’s offer then the incumbent wins and implements (R, A), in
which case she earns 1. If that is the case then the challenger could profitably deviate to reject L’s offer,
and publicly commit to (L, P) because a. > 1. Note that the challenger in both cases (no-lobbying
and L’s endorsement) commits to (L, P), but she could lose when L endorses the challenger because she
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the challenger is O;, = ONY = (¢, (L, P)). Therefore, L has no direct influence; and
only unlike-minded IG A could be influential. But then the challenger would not accept
A’s offer because if she accepted she would have to implement the incumbent’s ideal
policy, whereas she could do better by rejecting, announcing her second best policy,
and winning. Thus, A is not influential either. As a consequence, MT can only be
influential if the challenger’s second best policy is also unpopular among the voters:
nrp + ongp + (1 — §)np4 is the proportion of votes the challenger gets if she publicly

commits to (L, P).

Lemma 1.3. Let p. = (R, P) and o, > 1. Unlike-minded IG L can only have direct

influence if the challenger accepts the offer from like-minded IG P.

The proof is in the Appendix. We know from Observation that like-minded IGs
do not have direct influence. Therefore, only unlike-minded IGs L and A can have direct
influence. We also know that if the challenger rejects an offer from an IG then that IG
cannot have direct influence. Thus, unlike-minded IGs can exert direct influence only if
the challenger accepts their offers.

Interestingly, L can only have direct influence if the challenger accepts the offer from
like-minded IG P in equilibrium. P does not have direct influence but its presence
and the possibility that its offer would be accepted affect the direct influence of other
unlike-minded I1Gs. When L endorses the challenger, it convinces its members in group
LA to vote for the challenger instead of for the incumbent. Members of L in group
LP vote for the challenger anyway since they dislike the incumbent’s ideal policyﬁ All
the members of L then vote for the challenger if L’s offer is accepted. We know from
Observation [I.1] that all members of P and A vote for the challenger and the incumbent
respectively, when they are uninformedﬂ If the members of R with ideal policy (R, P)
do not vote for the challenger then the challenger gets proportion nyp+dngp+(1—0)nra
of votes, which is less than half by Lemma Thus, L cannot have direct influence.

The only way the challenger could win is if she can get some votes from the members

privately commits to (L, P) when L endorses the challenger, whereas in no-lobbying game she publicly
commits to (L, P).

6Note that the voters with ideal policy (L, A) least prefer the challenger’s ideal policy and vote for
the incumbent unless they a get policy commitment through their representative IG.

""Members of P with ideal policy (L, P) vote for the challenger because they the hate incumbent’s
ideal policy and those with ideal policy (R, P) also vote for challenger because they care more about
guns and only the challenger implements their ideal policy on guns. Members of A with ideal policy
(L, A) vote for the incumbent because they hate the challenger’s ideal policy and those with ideal policy
(R, A) also vote for the incumbent because her ideal policy is same as their ideal policy.
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of IG R in group Rﬂ which could only happen if the challenger accepted P’s offer in
the equilibrium. This creates enough incentives for a member of IG R in group RP to
vote for the challenger after updating their beliefs in the event that his IG did not get
access. These are the groups of voters whose preferences are completely aligned with
the challenger. But they put more weight on the issue on which they share policy with
the incumbent. That is why their vote depends on what they expect the challenger to
do, which in turn determines the policy the challenger would implement.

Proposition 1.1 below identifies the regions of the parameter space in which both
unlike-minded IGs have direct influence. For each of the parameter configurations sat-
isfying the conditions in the Proposition, equilibrium behaviour satisfies the necessary

condition of Lemma [[.3] for both unlike-minded IGs to have direct influence.

Proposition 1.1. Let p. = (R, P) and a, > 1. Both unlike-minded IGs L and A could
have direct influence

P1.1 L has direct influence iff % > 7% and npp + (1 —=0)npa +ngp > 1/2

P1.2 A has direct influence iff % > 7% and %(5(nLA + ngra) +ngp +nrp > 1/2 or
% < 7% and %5(nLA +nga) + ongp +npp > 1/2

The proof is in the Appendix. To see how unlike-minded IGs have direct influence,
we need to first look at the equilibrium outcome in the no-lobbying game. Lemmas 1.1
and must hold if MT is directly influential. If Lemmas and hold then the
outcome in the no-lobbying game is that the incumbent wins and implements her ideal
policy: ONT = (¢, (R, A)).

Whenever micro-targeting is influential, lobbying by IGs L and A changes the out-
come. This requires that on getting access, L and A’s offers are both accepted and the
challenger wins the election. As discussed above in Lemma this also requires that
the challenger accepts P’s offer in equilibrium for L to have direct influence.

When L gets a policy commitment from the challenger@ it informs its members
about the endorsement. The members of IG L then know for sure which policy the
challenger would implement, whereas the members of other IGs do not have this infor-
mation. As a result, all the members of L vote for the challenger when they see that

their IG endorses the challenger. The members of IG P, when unsure of the challenger’s

18The members of IG R in group RA vote for the incumbent because their ideal policy is completely
aligned with the incumbent’s.
19The challenger implements policy (L, P) if she accepts L’s offer and wins.
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policy commitment, vote for the challenger if they expect the challenger to accept the
offer from at least one of L or R. The challenger implements her ideal (pro-gun) policy
on guns when L or R get access. All members of P are pro-gun and care more about
guns, whereas the incumbent is anti-gun. The exact opposite is true for the members
of IG A, who do not vote for the challenger if they expect the challenger to accept an
offer from L or R. This gives the challenger a vote share of npp + ongp + (1 — d)npa,
which is less than half by Lemma The challenger can get extra votes from the
some members of 1G RE For these voters, the challenger’s policy is better than the
incumbent’s if P endorsed the challenger; and vice-versa if L endorsed the challenger.
Condition P1.1 guarantees that those members of R have a large enough incentive to

vote for the challenger. When 2~ < :—IL), the voters in group R do not vote for the

T—a

challenger and thus the challenger gets exactly the same number of votes as she would
get by publicly announcing (L, P). Hence, condition P1.1 is necessary for the challenger
to get extra votes. This condition basically means that P’s probability of access is large
enough compared to L’s. How much larger it need be depends on the value of a.

Condition P1.2 guarantees that the challenger wins the election when unlike-minded
IGs L or A endorses the challenger. The terms in condition P1.2 are the respective share
of votes the challenger gets when L or A endorses her. The challenger needs more than

half of the total votes to win the election. Hence, condition P1.2 is also necessary.

To summarise, the equilibrium outcome of the game without IGs is:

e The incumbent wins the election and implements her ideal policy

ONL = (i, (R, A)) (1.3)

The equilibrium outcome of the game with IGs is:

e The challenger accepts L’s offer.

— Since condition P1.1 is satisfied, the challenger gets share npp+ (1 —0)npa+
ngrp of the total votes.
— Since condition P1.2 is satisfied, the challenger wins and implements policy

(L, P). Thus, we have Op, = (¢, (L, P)): the outcome when L endorses the

208ome members of IG R who belong to group RA vote for the incumbent unless they get assurance
from their representative IG, in which case they vote for either candidate with equal probability. Other
members of R who belong to group RP might vote for the challenger.
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challenger.
e The challenger accepts A’s offer.

— Since condition P1.1 is satisfied, the challenger gets %5(nLA+nRA)+an+an
of the total votes.

— Since condition P1.2 is satisfied, the challenger wins and implements policy
(R, A). Thus, we have Og = (¢, (R, A)): the outcome when A endorses the

challenger.

e The challenger loses when R or P get access. Thus, we have Or = Op = (i, (R, A)):

the outcome when R or P endorses the challenger.

Let OMT be the outcome vector in the MT game: OMT = (O, Og,04,0p). There
is direct influence because OV # O for | = {L, A} .
We now discuss indirect influence when the challenger in the semi-alike challenger

cares more about guns.

Proposition 1.2. Let p. = (R, P), a. > 1, and % > TL. Only like-minded IG P has
indirect influence. IG P’s presence affects the:

2.1. Direct influence of IG L iff npp + (1 — d)npa +ngp > 1/2

2.2. Direct influence of IG A iff %[(5(7@,4 + nga)l +nep + ngp > 1/2 > %[5(711;,4 +

nra)] +nrp + 0ngp

The proof is in the Appendix. The presence of IG P affects the direct influence of
unlike-minded IG L in that IG L does not have direct influence if 7p = 0. The presence
of P may also affect the direct influence of unlike-minded IG A. The purpose of MT is to
privately promise a policy to a subset of voters to get their votes, and let the other voters
be uninformed. Some of these uninformed voters might vote for the challenger but would
have voted against the challenger if they knew which IG endorsed the challenger. The
uninformed voters’ behaviour depends on their expectation about play: in particular,
whether other IGs are able to exert direct influence and whether other IGs are able to
get access to the challenger. Thus, the direct influence of a particular IG might depend
on how uninformed voters vote, which in turn might depend, among other things, on
the access probability of other IGs. In this case, P’s presence is important for these
uninformed voters to vote for the challenger. We show that it is only one group of

voters whose vote depends on the access probability of IG P.
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Voters in group LP always vote for the challenger as long as one of IGs L, R, or
P have a positive probability of getting access: they are anti-incumbent and vote for
the challenger if they believe that the challenger implements something different from
(R, A) with positive probability. Voters in group RA always vote for the incumbent
unless the challenger publicly commits to (R, A) or only A has positive probability of
getting access@ Voters in group LA always vote for the incumbent: voters in this group
who care more about the economy belong to IG L and any of the policies the challenger
implements when their IG did not get access is either worse than (R, A) or is (R, A);
voters who care more about guns belong to A and their second best policy is (R, A)E
Voters in group RP who belong to group P vote for the challenger when their IG did
not get access: any of the policies the challenger implements is either better than or
the same as the incumbent’s ideal policy. Now, the crucial group of voters in group RP
are the voters who are members of IG R who share the challenger’s ideal policy but
the incumbent’s ideal policy is their second best policy. Their vote is crucial for the
challenger to win. They would vote for the challenger when their IG did not get access
if they believed that the challenger is likely to implement a policy closer to their ideal.
When their IG did not get access, they know that the challenger’s implemented policy
may be worse than the incumbent’s (if L endorses the challenger and the challenger
wins). But they are willing to take that risk only in the presence of IG P, which gives
them more confidence to vote for the challenger. However, if P cannot get access, they
know with certainty that the challenger’s implemented policy would be worse than the
incumbent’s.

It is interesting to see that even though P does not have direct influence, the mere
fact that it might get access (and extract a policy commitment) can influence the policy
and/or election outcomes. This is equivalent to the necessary condition in Lemma
which requires that the challenger must accept the offer from like-minded IG P for
unlike-minded IG L to have direct influence. IG P’s indirect influence turns out to
favour IG P in the sense that there is some chance that P’s ideal policy is implemented

if P is active and could possibly get a policy commitment from the challenger when

21The challenger would implement (R, A) only if either A endorses the challenger or if the challenger
publicly commits to RA. The challenger implements (L, P) if L endorses the challenger, (R, P) if R or
P endorses the challenger.

22Note that the challenger never implements (L, A).
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pro-gun policy is not popular. That happens when L has direct influence, in which case
the challenger implements her ideal policy on guns.

We now consider cases in which ;TLD is large.

Proposition 1.2a. Let p. = (R, P), o > 1 and = < 7L. Only like-minded I1G L has
indirect influence. L’s presence affects the direct influence of IG A iﬁ%[é(nLA +ngra)l+

nrp +nprp > 1/2 > %[(5(71[,,4 + TLRA)] +nrp + dngp.

Given, % < 7%, Proposition 1.1 implies that unlike-minded IG L does not have
direct influence: only unlike-minded IG A could have direct influence. Suppose that
unlike-minded A has direct influence in the presence of all IGs. In that case, the presence
of unlike-minded IG L does not affect A’s direct influence. In the absence of L, the
challenger (after accepting A’s offer) gets more votes than what she gets in the presence
of L. Thus, if the challenger wins (after accepting A’s offer) in the presence of L, she
will definitely win in the absence of L. Therefore, L could only have indirect influence
if A did not have direct influence when 7y, > 0: A could have direct influence if 77, = 0.
This would happen if the challenger’s vote share (after accepting A’s offer) were less
than a half when n; > 0 and more than a half when n; = 0. Hence, the condition in
the premise must be satisfied.

Again, the critical set of voters are the members of IG R with ideal policy (R, P).
Their vote is based on their expectation about the challenger’s decision and the access

probabilities of other IGs. In this case, these voters do not vote for the challenger

when 77, > 0 because 2o < &

~ < %, which essentially mean that L’s access probability is
& P

higher than R’s and their weight on guns « is too low to risk voting for the challenger.
But if L cannot get access then they know that whoever endorsed the challenger, the
implemented policy would either be better than or the same as the incumbent’s. Hence,
they vote for the challenger.

Note that the indirect influence of A does not bring a change in the policy outcome.
If A has direct influence, policy (R, A) will be implemented; and the same policy will be
implemented otherwise.
The challenger in the semi-alike challenger who cares more about the econ-
omy: the policy on which the challenger and the incumbent agree. Specifically,

pe = (R, P) and a, < 1.
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Outcome in the no-lobbying game when p. = (R, P) and a. < 1. The outcome is:

ONL (¢,(R,P)) ifnpp+ngp>1/2

(i,(R,A)) otherwise

The proof is in the Appendix.

Proposition 1.3. Let p. = (R, P) and a, < 1. Unlike-minded IG L does not have

direct influence.

The proof is in the Appendix. Given Lemma the outcome in the no-lobbying
game is that the incumbent wins and implements her ideal policy, ON* = (i, (R, A)).

The challenger would only accept the offer from unlike-minded IG L if she were to
otherwise lose the election. If she wins by accepting L’s offer, she gets a payoff of o, and
therefore she could profitably deviate to publicly commit to (R, P) or (R, A), in which
case she loses and gets a payoff of 1. The challenger can always get her second highest
payoff by losing the election if her ideal policy is not popular among the voters. Thus,
unlike-minded IG L does not have direct influence. Compromising on the issue which

she cares about more and agree with the incumbent is not rational.

Proposition 1.4. Let p. = (R, P) and a. < 1. Unlike-minded IG A could then have
direct influence if the challenger accepts the offer from A and the offer from at least one

of L or R.

The proof is in the Appendix. If the challenger accepts A’s offer then she would
commit to implement (R, A), i.e. IG A’s ideal policy on guns and her own ideal policy
on the economy. Note that the challenger is indifferent between accepting and rejecting
A’s offer. If she accepts A’s offer then she gets a payoff of 1 irrespective of whether she
wins or loses. If she rejects A’s offer then the outcome is same as in the the no-lobbying
game: her payoff is 1.

Since the challenger is indifferent, she might accept A’s offer in some instances. If
she wins after accepting A’s offer then the outcome would be (¢, (R, A), giving A direct
influence. In the Appendix, we prove that the challenger might win after accepting A’s
offer. The policy implemented would remain the same in the MT and the no-lobbying

games. The only difference is that in the presence of IGs, the challenger might win.
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In some sense, the direct influence of IG A has no significance. Provided that the
challenger cares more about the economy and her ideal policy is unpopular, IG A antic-
ipates that her ideal policy is always implemented, regardless of who wins.

Indirect influence. When the challenger cares more about the economy, only unlike-
minded IG A could have direct influence. Then, for indirect influence, we see how the

presence of IGs P, L and R affects A’s direct influence.

Proposition 1.5. Let p. = (R, P), o < 1 and =5 > 7L. None of the IGs except for P
have indirect influence. P affects A’s direct influence iﬁ%[é(nLAanRA)} +nrLp+ngrp >

1/2 > %[(5(7’%,4 +nga)|l +nrp + dngp.

The argument and the reasoning are the same as in Proposition 1.2a. But in this
case, the challenger puts more weight on the economy; so the unlike-minded IG L has
no direct influence irrespective of the presence of any 1G. Therefore, the presence of any
IG does not affect L’s direct influence. However, P could affect the direct influence of
unlike-minded IG A in the same manner as discussed in Proposition 1.2a. There is a
group of voters who vote for the challenger only in the presence of P, given % > 7%‘ If
P cannot get access, they do not vote for the challenger in the absence of endorsement
from their IG. Then if A had direct influence and losing these voters meant losing
majority then P would have indirect influence.

Note that the indirect influence of P only affects who wins the election and not the
policy outcome. If the challenger’s ideal policy is not popular then the incumbent’s
ideal policy would be implemented in both the no-lobbying game and MT game because

like-minded IGs cannot have direct influence and (R, A) is the challenger’s second best

policy@

Proposition 1.5a. Let p. = (R, P), ac < 1 and 1=; < 7E. None of the IGs except for
L have indirect influence. L affects A’s direct influence iﬁ%[é(nLA+nRA)]+an+an >

1/2 > %[(5(711;,4 +nga)|l + npp + dngp

Given == < ZL members of R with policy preference (R, P) do not vote for the

o wp’
challenger in the presence of all IGs. But they vote for the challenger in the absence of

L. Thus, if 77, = 0 then they vote for the challenger == < 0: so, if A did not have direct

23The only case in which the challenger can implement something better than the incumbent’s ideal
is when the like-minded IGs have direct influence.
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influence in the presence of all IGs and gaining these voters meant forming majority in

the absence of L then L would have indirect influence.

1.4.3 Polar case: p. = (L, P)

We now investigate the polar case. The challenger and the incumbent top-rank different
policies on both issues. The worst outcome for the challenger is if the incumbent wins
the election, in which case the challenger’s least preferred policy would be implemented.
Thus, she would be willing to compromise on any single issue if that results in a win, as
she could then implement a policy which differs from the incumbent’s ideal. Therefore,
we expect to find more influence in the polar case, compared to the semi-alike case. In
other words, we expect to see less restrictive conditions for an influential MT equilibrium

to exist. Lemma 1.4 below identifies a necessary condition for an influential MT.
Lemma 1.4. Let p. = (L, P). MT is influential only if npp+dngp+(1—90)npa < 1/2.

The proof is in the Appendix. Following the same argument as in the semi-alike case,
the premise ensures that the challenger’s ideal policy is unpopular among the voters,
and the challenger has enough incentives to accept offers from unlike-minded IGs. The
condition implies that if the challenger were to publicly commit to her ideal policy
(L, P), she would lose the election. If her ideal policy is popular among the voters, the
challenger would never accept offers from any of the unlike-minded IGs and would only
accept offers from like-minded IGs if she were to win. In the no-lobbying game, the
challenger publicly commits to her ideal policy because she wins and gets the highest
payoff. The share of votes she gets in the presence of IGs would be same as in the
no-lobbying game: thus, the outcomes in both the games would be same. Hence, no IGs

have direct influence if npp + ongp + (1 — d0)npa > 1/2.
Observation 1.2. The like-minded IGs have no direct influence.

The argument is similar to Observation We start by analysing two cases. First,
consider the case where the challenger’s ideal policy is popular among voters, i.e. nyp +
dngp + (1 — d)npa > 1/2. We know from Lemma that in that case none of the
IGs would have direct influence. Second, consider the case where the challenger’s ideal

policy is not popular among the voters; i.e npp + dngp + (1 — §)npa < 1/2. We then
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just need to show that the challenger can get a maximum of npp + dngp + (1 —0)npa
of the total votes when like-minded IGs L or P endorses the challenger@

Observe that npp+dngp+(1—0)nr 4 is the challenger’s vote share if all the members
of like-minded IGs vote for the challenger’] Therefore, when L or P endorses the
challenger, the challenger must get votes from some members of unlike-minded IGs R
and A to win, else there is no direct influence. What happens is that none of the
members of unlike-minded IGs vote for the challenger when they are uninformed about
the challenger’s policy commitment. This happens for two reasons: 1. The strong
support of some of the voters, who are members of unlike-minded IGs, for the incumbent.
These are the members whose policy preferences match perfectly with the incumbent.
They never vote for the challenger even if their IG endorses the challenger because
the challenger only changes her policy position partially, and 2. The strong intensity
of preference of some of the voters, who are members of unlike-minded IGs, for the
incumbent’s ideal. These members of an unlike-minded IG care more intensely about
the policy, which is perfectly aligned with the incumbent’s policy; and the challenger
implements these policies only when the unlike-minded IGs endorse the challenger. But
when unlike-minded IGs do not get access, a member of unlike-minded IGs knows that
the challenger would not implement his ideal policy on the issue he cares about more.
Thus, these voters do not vote for the challenger when the like-minded IG endorses the
challenger.

As in the semi-alike case, we need to consider cases of the challenger who cares more
about the economy and the challenger who cares more about guns. We discuss them

one by one.

Challenger in the polar case who cares more about guns. Specifically, p. =
(L, P) and a, > 1: so the challenger’s policy preference order is: her ideal policy is
(L, P); her second best policy is (R, P); her third best policy is (L, A); and her least
preferred policy is (R, A). Below is the equilibrium outcome of the no-lobbying game.

Outcome in no-lobbying case when p. = (L, P) and o, > 1. The outcome is:

24Note that if the challenger rejects any offer then the outcome is same as in the no-lobbying game.
Thus, there is no change in the outcome when IG [ gets access and the challenger rejects I’s offer.

25The members of L are voters in group LA and LP with @ = a. The members of P are voters in
group RP and LP with a = @. § proportion of the voters have @« = @ and 1 — § proportion of the voters
have o = . If all the members of L and P vote for the challenger, the challenger gets a vote share of
(1—=0)(nra+ncp)+0(nrp +nip).
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(C, (L,P)), if an+5an+(1—5)nLA > 1/2
(¢,(R,P)), ifnpp+ngp>1/2>nrp+dngp+ (1 —0)npa
(c,(L,A)), ifnpp+npa>1/2 and max{nrp +nrp,nLp +ongp+ (1 —6)npa} <1/2

(1,(R,A)), otherwise

The proof is in the Appendix. The following Lemma identifies a necessary condition

for MT to be influential in the polar case when the challenger cares more about guns.
Lemma 1.5. Let p. = (L, P) and a. > 1. MT is influential only if np + ngp < 1/2.

The proof is in the Appendix. For the same reasons mentioned in the semi-alike case,
the challenger’s second best policy must be unpopular among the voters. Suppose by
way of contradiction that the challenger’s second best policy is popular. The challenger
would then reject offers from L, P and A. If she accepted A’s offer she would be
committed to implement her third best policy, whereas she could do better by rejecting
and publicly committing to her second best policy. If she accepts offers from L and P
then she loses, because we know from Observation [1.2|that like-minded IGs do not have
direct influence. Thus, she could deviate by publicly committing to her second best
policy. She would accept R’s offer only if she were to win, otherwise she has a profitable
deviation to publicly committing to (R, P).

In the no-lobbying game, the challenger commits to her second best policy and
receives her second highest payoff. In the MT game, the outcome would remain the
same. Hence, there is no direct influence if npp + ngp > 1/2.

Direct influence of unlike-minded I1Gs R and A. From Lemmas and we know
the challenger’s ideal and second best policies must be unpopular among the voters for
MT to be influential. Given this, we consider two cases: 1. When the challenger’s third
best policy (L, A) is popular i.e. npp +mnp4 > 1/2, and 2. When (L, A) is unpopular,
ie. npp+nra < 1/2: npp+nra is the share of votes the challenger gets if she publicly
commits to (L, A).

Case 1: Influential MT when the challenger would lose in the no-lobbying game. If
the challenger cannot win with her ideal policy or her second best policy then she

could win with her third best policy (L, A), which is better than incumbent’s ideal.
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She publicly commits to policy (L, A) if npa +npa > 1/2; otherwise she is indifferent
between announcing any of the policies because in any case she loses. Then in case 1,
the outcome in the no-lobbying game is that the incumbent wins and implements (R, A),
ie. ONE = (i, (R, A)).

In case 1, there could possibly exist four influential equilibria in which both the
unlike-minded IGs have direct influence: the challenger accepts from both the unlike-
minded IGs and either accepts or rejects from like-minded IGs. In contrast to the semi-
alike case, both the unlike-minded IGs can have direct influence even if the challenger
rejects offers from both like-minded IGs. Proposition describes the equilibrium
in which the challenger rejects offers from both like-minded IGs. The Supplementary
Appendix describes the other three influential equilibria in which both unlike-minded
1Gs have direct influence, where the analysis is the same but the conditions for influence

differ among different equilibria.

Proposition 1.6. Let p. = (L, P), npp +npa < 1/2 and a. > 1. If the challenger
rejects offers from both the like-minded IGs then R and A have direct influence if and
only if each of the following conditions hold:

(P6.1) a <74 <1ora> 2 >1 and,

(P6.2) min{npp + ngp + (1 — d)npa,nrp + npa + dngp} > 1/2.

The proof is in the Appendix. Lemmas|[T.4]and and given condition npp+npa <
1/2 imply that the challenger loses if she publicly commits to (L, P), (R, P) or (L, A).
Then, the outcome in the no-lobbying game is that the incumbent wins and implements
(R, A). Since the challenger loses in the no-lobbying game, there exists an equilibrium
in which the challenger accepts offers from both R and A@ If she accepts R’s [resp.A’s]
offer, she: either wins, in which case she would implement (R, P) [resp.(L, A)] and has
no profitable deviation to public commitment by Lemma [resp.Lemma ; or she
loses, in which case she cannot profitably deviate (to a public announcement) as she
loses anyway.

Condition P6.1 guarantees that the challenger gets more votes than she would get
with any public commitment when she accepts offers from R and AE Now we see how

different groups of voters vote. The voters in group LP vote for the challenger unless

26The challenger must accept offers from R and A in order for them to exert direct influence.
27She loses if she publicly commits to any policy.
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they see a public commitment of (R, A) because their preferences are perfectly aligned
with the challenger: they are anti—incumbent@ The opposite holds true for the voters
in group RA. The preferences of voters in group LA and RP are partially aligned with
each of the candidates. They either belong to like-minded IG or unlike-minded IGE
Their vote depends on whether their IG endorses the challenger and on their beliefs
when their IG did not get access. Note that the challenger is committed to implement
(L, A) [resp.(R, P)] if she accepts A’s [resp.R’s| offer and publicly commit if L or P gets
access. Thus, if the challenger does not publicly commit, it must be that she would
either implement (L, A) or (R, P).

The voters in group LA who are members of A, vote as follows: they vote for the
challenger if their IG endorses the challenger and vote for the incumbent if their IG
did not get access and they see no public commitment because their second best policy
(R, A) is better than (R, P). The voters in group LA who are members of L vote for
the challenger if their IG did not get access and they see no public commitment if they
believe that the challenger is more likely to implement their ideal policy (m4 > mg) or
the payoff they derive from the policy they share with the incumbent is low enough, i.e.
a < :—2 < 1.

The voters in group RP who are members of R vote as follows: they vote for the
challenger if their IG endorses the challenger; and for the incumbent if their IG did not
get access and they see no public commitment because their second best policy (R, A)
is better than (L, A). The voters in group RP, who are members of P, vote for the
challenger if their IG did not get access and they see no public commitment if they
believe that the challenger is more likely to implement their ideal policy (w4 < 7wg) or
the payoff they derive from the policy they share with the challenger is high enough, i.e.
a> 74>

We have established that voters in group LP and RA vote for the challenger and the
incumbent respectively. The voters in group RP and LA who are members of unlike-
minded IGs only vote for the challenger if their IG endorses the challenger; and those
who are members of like-minded IGs vote for the challenger if and only if the conditions

mentioned above are satisfied.

28The challenger only implements (R, A) when she publicly commits to it.
29The voters in group LA who care more about the economy belong to L; others belong to A. The
voters in group RP who care more about the economy belong to R; others belong to P.
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If R gets access then the voters in group LA who are members of L are crucial for
R’s direct influence. If these voters do not vote for the challenger, the maximum vote
share the challenger can get (when she accepts R’s offer) is npp + nrp, which is less
than a half by Lemma [I.5] For A to exert direct influence, the crucial set of voters are
in group RP who are members of R. If these voters do not vote for the challenger, the
maximum vote share the challenger can get (when she accepts A’s offer) is npp + nra,
which is less than a half by the given condition in the premise. Hence, condition P6.1,
which is necessary for these group of voters to vote for the challenger.

A [resp. R] would only have direct influence if the challenger wins after accepting
its offer. When the conditions in P6.1 are satisfied, the challenger gets more votes than
she could get with a public commitment; so, the challenger wins if the vote share the
challenger gets after accepting A’s [resp. R’s] offer is more than 1/2. Hence, condition
P6.2 must be satisfied: where npp + nrp + (1 — d)np4 is the vote share the challenger
gets when R endorses the challenger, and npp + npa + dngp > 1/2 is her vote share
when A gets endorses the challenger.

Case 2: Influential MT when the challenger wins in the no-lobbying game. We now
analyse the case where the challenger wins when she publicly announces policy (L, A)
,1.e. npa+mnrp > 1/2. In the no-lobbying game, the challenger announces (L, A) and

wins the election: ONL = (¢, (L, A)).

Proposition 1.7. Let p. = (L, P), npp +npa > 1/2 and o > 1. There is a unique
influential equilibrium in which the challenger rejects the offers from both like-minded IG's
and accepts the offers from both unlike-minded I1Gs. In such an equilibrium only unlike-

minded IG R has direct influence iff % > or :—2 >1andnpp+nrp+ (1 —0)npa.

We know from Observation [1.2| that like-minded IGs have no direct influence; so the
challenger loses when she accepts an offer from like-minded IGs. If she accepts offers
from like-minded IGs then the incumbent wins and implements (R, A), which is the
challenger’s least preferred policy. Given npp + nra > 1/2, the challenger will never
accept offers from like-minded IGs because she loses and gets a payoff of 0. But she
could do better by deviating to publicly commit to (L, A) because she wins, which gives
her a payoff of 1. Hence, the challenger rejects the offers from both the like-minded IGs.

The challenger must accept offers from at least two IGs for any IGs to have direct
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influence. If the challenger rejects offers from more than two IGs then voters can cor-
rectly infer what policy the challenger implements if they neither see an endorsement
from their IG nor the public commitment from the challenger. Suppose the challenger
accepts an offer from [, and rejects offers from all other IGs I’ # [. In such an equilib-
rium, when [ gets access members of [ expect their IG to endorse the challenger and
members of other IGs expect to see neither an endorsement from their IG nor a public
commitment. Thus, all voters know that it is [ who got access when [ gets access. If the
challenger were to win after agreeing to implement [’s ideal policy then she would also
win by publicly committing to it. Then, I would have no direct influence. Thus, the
challenger must accept offers from at least two 1Gs. In this case, the challenger rejects
the offers from both the like-minded IGs; so unlike-minded IGs can only have direct
influence if the challenger accepts offers from both R and A.

Such an influential equilibrium would exist if and only if the challenger wins after
accepting A’s and R’s offers; otherwise she could profitably deviate to publicly com-
mitting to (L, A); so the challenger wins after accepting R’s and A’s offer in such an
equilibrium. When the challenger accepts A’s offer, she wins and commits to (L, A).
Thus, A does not have direct influence because the challenger wins and implements
(L, A) even without the help of A; so, only IG R can have direct influence. When
the challenger accepts R’s offer, she wins and implements (R, P). Thus, R has direct
influence: O = (c, (R, P)) # ONL.

Observation 1.3. Suppose unlike-minded IG A does not have direct influence. Then,
unlike-minded IG R has direct influence only if the challenger accepts an offer from at

least one of A or P.

If unlike minded IG on guns has no direct influence then R cannot have direct
influence if the challenger rejects offers from both IGs on guns. The maximum vote
share the challenger can get (when R endorses the challenger) is npp + ngp if the
challenger rejects offers from both the IGs on guns. See how voters vote when R endorses
the challenger. The voters in group RA vote for the incumbent because their ideal
policy is perfectly aligned with the incumbent. The voters in group LP vote for the
challenger because their ideal policy is perfectly aligned with the challenger. The voters

in group LA neither see an endorsement from their IG nor see a public announcement
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when R endorses the challenger. The voters in LA who are members of A vote for
the incumbent because their preferences are partially aligned with both the challenger
and the incumbent, but they put more weight on the issue which they share with the
incumbent@ The voters in group LA who are members of L also vote for the incumbent;
they know that the challenger only accepts offers from L and R, so it must be R who
endorsed the challenger in which case the challenger implements (R, P), their least
preferred policy. Thus, the challenger loses votes from all the voters in groups RA
and LA. The voters in group RP who are members of R see that their IG endorses
the challenger, so the challenger would implement (R, P) and therefore vote for the
challenger. The voters in group RP who are members of P vote for the challenger
because any of the policies the challenger implements without a public announcement is
better than the incumbent’s ideal policy@ The challenger only gets the votes from the
voters in groups RP and LP. This is nyp + ngrp of the total votes, which is less than a
half by Lemma [1.5

What is important in this argument is how members of L vote: members of L with
policy preference (L, P) vote for the challenger whereas the members with ideal policy
(L, A) do not vote for the challenger because they know that R must have endorsed the
challenger since the challenger rejects offers from both IGs on guns. However, if the
challenger accepts an offer from one or both of the IGs on guns then these members
cannot know for sure, when their IGs did not get access, whether the challenger would
implement their least preferred policy. If A endorsed the challenger then she would
implement their ideal policy or if P endorsed the challenger then she would implement
their second best (L, P). Then there is some chance that the challenger would implement
a policy better than the incumbent’s ideal. Thus, they vote for the challenger (when
their IG did not get access) if the challenger accepts offers from one or both of the IGs
on guns and A is more likely to get access than R or the weight they put on the economy
is high enough to compensate for the risk (if R endorsed the challenger then she wins).
Same argument applies to the direct influence of unlike-minded IG A. If unlike-minded
IG R does not have direct influence then unlike-minded IG A has direct influence only

if the challenger accepts the offer from at least one of L or R.

39The challenger only implements (L, A) when A endorse the challenger.
3'When L endorses the challenger, the challenger implements (L, P), and when R endorses the chal-
lenger, the challenger implements (R, P).
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We now discuss indirect influence when the challenger in the polar case cares more
about guns. Remember that to find indirect influence, we only consider the case where
the challenger accepts offers from all IGs. Now, if the challenger’s third best policy is
popular among the voters then the challenger would reject offers from the like-minded
IGs and publicly commit to (L, A). Thus, to find indirect influence we must impose the

condition that the challenger’s third best policy is unpopular, i.e. npp +ngp < 1/2.

Proposition 1.8. Let p. = (L, P), mq > wr and % < a. All IGs except for like-
minded IG P can have indirect influence:

8.1. L affects A’s direct influence iff np,p + npa + dngp > 1/2 and a < :—g.

8.2. L affects R’s direct influence iff a@ < %. and npp +ngp + (1 —d)npa > 1/2 >
nrp+ (1 —=38)ngp + (1 —9)npa.

8.3. R affects A’s direct influence iff npp +npa + ongp > 1/2 and @ < %.

8.4. A affects R’s direct influence iff npp + nrp + (1 — 0)npa > 1/2 and @ > =L

Tp+TR "

The reason we observe indirect influence from more IGs in the polar case as compared
to the semi-alike case is that there are two groups of voters whose vote depends (when
their IG did not get access and they see no public commitment) on which issue they
care about more (value of a) and their posterior beliefs, which in turn depend on the
access probabilities of the IGs. These voters are: members of L with policy preference
(L, A); and members of P with policy preference (R, P). By contrast in the semi-alike
case, this is true for only one group of voters.

Any particular IG could then have indirect influence if as a result of its access
probability becoming 0, the outcome changes as a result of the change in the voting
behaviour of these groups of voters. Given the conditions in the premise, both of these
groups of voters vote for the challenger if their IG did not get access when m; > 0 for
all [. Since A is more likely to get access than R ( m4 > 7g), members of L with policy
preference (L, A) vote for the challenger. If % < @ then the members of R with
policy preference (R, P) put high enough weight on guns, on which only the challenger
could implement their ideal policy because the incumbent is anti-gun.

We first explain why P cannot have indirect influence. Suppose P cannot get access
to the challenger, i.e. mp = 0. The absence of P does not change the vote of its own

members. The members of L with ideal policy (L, A) vote for the challenger because A
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is still more likely to get access than R and these voters care more about the economy:
the challenger is more likely to implement their ideal policy (L, A). Hence, P’s presence
does not affect their voting behaviour.

On the other hand, L’s presence could affect the direct influence of R and A. Mem-
bers of R with policy preference (R, P) care more about guns. They know that the
challenger would implement their ideal policy if R endorsed the challenger, their second
best policy if L endorsed the challenger and implement their worst policy if A endorsed
the challenger. In the absence of L, they know that one of A or R endorsed the chal-
lenger; and since A is more likely to get access, there is greater chance that the challenger
would implement their worst policy. If @ is not high enough to compensate for the risk
then these voters would vote for the incumbent. The votes of these voters are important
for the challenger (after accepting A’s offer) to win. Thus, in the absence of L, these
voters do not vote for the challenger if @ < jr—z‘. If that is the case then the challenger
loses when A endorses the challenger and A would have no direct influence. Then, L
has indirect influence if A had direct influence in the presence of all IGs and in the
absence of L these voters vote against the challenger. Similarly, the presence of L would
affect R’s direct influence if the vote share the challenger gets (after accepting R’s offer)
exceeded 1/2 in the presence of all IGs and the vote share she gets is less than 1/2 in
the absence of L.

Note that none of the IGs’ presence affects the direct influence of like-minded IGs,
who can never have direct influence. To have direct influence, they would have to
get the votes of the members of unlike-minded IGs. As we discussed above, only (some)
members of like-minded IGs L and P alter their voting behaviour. The voting behaviour
of members of the unlike-minded IGs does not change. This implies that R [resp. A]
could only affect the direct influence of A [resp. R].

The presence of R does not alter the voting behaviour of the members of L with
ideal policy (L, A) as these voters vote for the challenger as long as A is more likely
to get access than R. However, R’s presence could affect the voting behaviour of the
members of P with ideal policy (R, P): these voters’ vote is important for A’s direct
influence. Note that their ideal policy is implemented only if R endorses the challenger;
otherwise the challenger either implements their second best policy (L, P) or their worst

policy (L, A). The incumbent implements their third best policy. Thus, in the absence
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of R they vote for the incumbent if @ is not high enough to compensate for the risk if
A endorses the challenger in which case the challenger implements their worst policy.
Thus, R has indirect influence if A had direct influence before and in the absence of R,
the challenger does not get enough votes and loses; so A loses its direct influence.
Similarly, the presence of A does not alter the voting behaviour of the members of P
with ideal policy (R, P)E However, A’s presence could affect the voting behaviour of
the members of L with ideal policy (L, A): these voters’ vote is important for R’s direct
influence. Note that their ideal policy is implemented only if A endorses the challenger;
otherwise the challenger either implements their second best policy (L, P) or their worst
policy (R, P). The incumbent implements their third best policy. Thus, they vote for

the incumbent if they care enough about guns, where only the incumbent implements

their ideal policy, i.e a > . Then, A has indirect influence if R had direct influence

7rp+7r
when m; > 0 for all [, but when 74 = 0, the challenger does not get enough vote and

loses; so A loses its direct influence.

Proposition 1.8a. Let p. = (L, P), m4 > mr and ;AIZL > a. None of the IGs except
for A have indirect influence. A affects the direct influence of R iff either of the following
conditions hold:

8a.1. npp+ (1 = 9)(npa +ngp) > 1/2 and o >

7rP+7rR or

8a.2. npp+nrp+ (1 —0)npa >1/2>npp+ (1 =90)(npa +ngp) and a < WPTWR

Condition m4 > mg implies that when they are uninformed about the challenger

policy commitment, the members of L with ideal policy (L, A) would vote for the chal-

TA+TL
TR+TL

lenger; and > @ implies that the members of P with ideal policy (R, P) would
vote for the incumbent. The presence of P would not affect the voting behaviour of its
own members or the members of L with policy preference (L, A)@

L could have indirect influence if its presence could alter the voting behaviour of the

members of P with ideal policy (R, P). In the presence of all IGs, the members of P

vote for the incumbent because their payoff from the incumbent’s ideal policy is greater

TA+TL

mome > . If these voters

than their expected payoff from voting for the challenger, i.e.

do not vote for the challenger in the presence of L, they would definitely not vote for

32Those members of P vote for the challenger if "A+"L < @. Sincea >1
of access becomes 0.

33They vote for the challenger as long as A is more likely to get access than R. The access probability
of P does not change this condition.

< aif A’s probability

77r+7r
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the challenger in the absence of L. The weight they put on guns is not high enough and
A is more likely to get access than R. This remains true for them in the absence of LE
The presence of L does not change their vote. Hence, L has no indirect influence.

The presence of R does not change the voting behaviour of any of the members of
L or P. The members of L vote for the challenger as long as A is more likely than R to
get access. This becomes certain if R cannot get access. The members of P with ideal
policy (R, P) have more reasons to vote for the incumbent in the absence of R because
their ideal would never be implemented, and their weight on guns is low. Thus, the
presence of R does not change the voting behaviour of any of these voters. Hence, R
does not have direct influence.

The presence of A, however, affects the voting behaviour of these voters. In the
absence of A, members of P would vote for the challenger since any policy the challenger
would implement is better than the incumbent’s. The challenger would either implement
(L, P) if L endorses the challenger, or (R, P) if R endorses the challenger. Members of
P care more about guns and hence any of these polices is better than (R, A). In the
absence of A, the members of L might or might not vote for the challenger. If the weight
they put on guns is high enough they vote for the incumbent; otherwise they vote for
the challenger. The vote of these members is crucial for R’s direct influence; R does not
have direct influence if these voters do not vote for the challenger. Then A has indirect
influence if R had direct influence in the presence of all IGs and now in the absence of
A, these voters do not vote for the challenger. Hence, condition 8a.1 must be satisfied.
Now, suppose R did not have influence before, when the members of L voted for the
challenger and members of P voted for the incumbent. Then, A has indirect influence
if, in the absence of A, members of L vote for the challenger, i.e. « is low enough. The
challenger’s vote share would be larger than before because the members of P now vote
for the challenger. If this vote share exceeds 1/2 whereas the old vote share did not,
then R has no direct influence in the presence of all IGs, but has direct influence in the

absence of A. Hence condition 8a.2 must be satisfied.

Proposition 1.8b. Let p. = (L, P), mg > ma, and ZAT™2 > . All IGs except for L

TR+Tp

can have indirect influence:

8b.1. P affects A’s direct influence iff npa +npp + dngp > 1/2 > npp + dnpa + ongp

3

4 A TAFTL
TA > TR = P > P
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and o > T4

TR
8b.2. P affects R’s direct influence iff o > ;—2 and npp +npp + (1 —0)npa > 1/2
8b.3. R affects A’s direct influence iff npp +npa+ (1 —0)ngp > 1/2 and @ < %.
8b.4. A affects R’s direct influence iff npp +ngrp + (1 —d)npa > 1/2 and a > #

The argument is similar to the one in Proposition 1.8a. The group of voters whose
vote depends on the access probabilities of other IGs are: members of L with ideal policy
(L, A); and members of P with ideal policy (R, P). L’s presence does not change the
vote of its own members; so the vote of members of L with ideal policy (L, A) does
not change. Members of R with ideal policy (R, P) vote for the challenger as long as
a > %: since mp > w4, they vote for the challenger irrespective of 7. Thus, L has
no direct influence.

P’s presence could affect the direct influence of A and R if the members of L with

ideal policy (L, A) do not vote for the challenger in the absence of P. These voters vote

TA+TP

- > «. This condition might not hold in the absence
R+TP

for the challenger as long as
of P. If these voters do not vote for the challenger and the new vote share (after losing
these voters) is less than 1/2 then the challenger loses, and hence A and R lose their
direct influence. Thus, conditions 8b.1 and 8b.2 must be satisfied.

R’s presence could affect the direct influence of A if the members of P with ideal

policy (R, P) do not vote for the challenger in the absence of R. These voters vote for

TA+TL
TR+TL

the challenger as long as @ > . This condition might not hold in the absence of R.
If these voters do not vote for the challenger and the new vote share (after losing these
voters) is less than 1/2 then the challenger loses and hence A loses its direct influence.
Thus, the condition 8b.3 must be satisfied.

A’s presence could affect the direct influence of R if the members of L with ideal

policy (L, A) do not vote for the challenger in the absence of R. These voters vote for

TA+TP

Ty > Q- This condition might not hold in the absence of R.

the challenger as long as
If these voters do not vote for the challenger and the new vote share (after losing these
voters) is less than 1/2 then the challenger loses and hence R loses its direct influence.

Thus, the conditions 8b.4 must be satisfied.

Proposition 1.8c. Let p. = (L, P), g > 74 and ZAT™2 < o. None of the IGs except

TR+TP

for R have indirect influence. R affects the direct influence of A iff either of the following
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conditions hold:
— + .
8c.1. npp+6(npa+ngp) >1/2 and @ < %’ or

8c.2. npp +d(npa+ngp) <1/2 <npp+npa+ongp and @ > TALTIL,

Condition mr > 74 implies that when they are uninformed about the challenger’s
commitment, the members of P with ideal policy (R, P) would vote for the challenger;
and condition % < « implies that the members of L with ideal policy (L, A) would
vote for the incumbent. The presence of L would not affect the voting behaviour of its
own members or the members of P with ideal policy (R, P)ﬁ

P could have indirect influence if its presence could alter the voting behaviour of the
members of L with ideal policy (L, A). In the presence of all IGs, members of L vote
for the incumbent because their payoff from the incumbent’s ideal policy is greater than
their expected payoff from voting for the challenger, i.e. % < «. If these voters do
not vote for the challenger in the presence of P then they would definitely not vote for
the challenger in the absence of P. The value they have for guns is not high enough and
R is more likely to get access than A. This remains true for them in the absence of P@
Hence, P has no indirect influence.

The presence of A does not change the voting behaviour of any of the members in
L and P. Members of P vote for the challenger as long as R is more likely than A to
get access. This becomes certain if A cannot get access. The members of L with ideal
policy (L, A) certainly vote for the incumbent in the absence of A because their ideal
policy would never be implemented by the challenger, and their weight on guns is low.
Hence, A does not have direct influence.

The presence of R, however, affects the voting behaviour of these voters. In the
absence of R, members of L with ideal policy (L, A) would vote for the challenger
since any policy the challenger would implement is better than the incumbent’s. The
challenger would either implement (L, A) if A endorses the challenger, or (L, P) if P
endorses the challenger. Members of L care more about the economy, so any of these
polices is better than (R, A). In the absence of R, members of P might or might not
vote for the challenger. If the weight they put on guns is not high enough then they vote

for the incumbent; otherwise they vote for the challenger. The vote of these members is

35They vote for the challenger as long as R is more likely to get access than A. The access probability
of P does not change this condition.

36 A TA+TP
TR > TA = P < P

47



crucial for A’s direct influence. Then, R has indirect influence if A had direct influence
in the presence of all IGs and now in the absence of R, these voters do not vote for the
challenger. Hence, condition 8c.1 must be satisfied. Now, suppose A did not have direct
influence in the presence of all IGs, when members of P voted for the challenger and
members of L voted for the incumbent. Then R has indirect influence if, in the absence
of R, members of L vote for the challenger, i.e. « is low enough. The challenger’s vote
share would be larger than before because all members of L now vote for her. If this vote
share exceeds 1/2 whereas the old vote share did not, then A had no direct influence in
the presence of all IGs, but has direct influence in the absence of R. Hence condition

8c.2 must be satisfied.

Challenger in the polar case who cares more about the economy. Specifically,
pe = (L, P) and o, < 1. Here, we have analogous arguments as for the case where
the challenger cares more about guns. We have the same claims to make where we

observe direct influence from both of unlike-minded IGs and indirect influence, same as

in Proposition [1.8al [1.8b]| and [1.8c¢] Thus, there is no difference in terms of finding

influence in the polar case irrespective of whether the challenger cares more about the
economy or guns.

As expected, we see that both unlike-minded IGs have direct influence when the
challenger would definitely lose in the no-lobbying game. We also observe influence
from one of the unlike-minded IGs when the challenger wins with her third favourite
policy in the no-lobbying game. This is different from the semi-alike case where we
observe influence only when the challenger definitely loses in the no-lobbying game.
The reason why «. does not change the result in the polar case is that the challenger
and the incumbent are completely opposed to each other; so the challenger accepts any
deal which gives her the opportunity to win. Irrespective of whether the challenger
cares more about the economy or guns, the incumbent’s ideal policy remains her least

favourite policy, and therefore, this does not change the influence.

1.5 Discussion

We now summarize the results above and discuss the intuition.

Result 1. Like-minded IGs have no direct influence.
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We identify two reasons underlying an IG’s influence: (i) how the different groups
of voters are informed about the challenger’s private commitment to the IG, and (ii)
different policy preferences of voters between and within groups. Suppose the challenger
is rightist and pro-gun and the incumbent is rightist and anti-gun. Now direct influence
implies that the IG convinces the challenger to change her policy stand on a particular
issue in favour of the IG (if the challenger and the IG have opposite ideal policies). In
return for this the IG disseminates that information to only a group of voters, who would
(probably) be favourable to the challenger after receiving such information. But if the
challenger and the IG have the same ideal policy then it does not make any sense for the
IG to make a deal with the challenger to change her policy stand. Thus, according to
that reasoning, like-minded IGs cannot have direct influence. Direct influence could also
mean that, on getting access, the IG convinces the challenger to maintain her stand on
her ideal policy and the challenger agrees to it, and wins where she could not win without
such a commitment. However, this commitment would not get the challenger enough
votes to win because the challenger must get some votes from the anti-gun supporters
who are leftist and care more the economy but they do not vote for the challenger unless
they get a private commitment. The point is that like-minded 1Gs cannot deliver any
more votes than the challenger could get anyway.

To some extent, this result reflects how influence actually comes about in the policy
making process or in the elections when interest groups try to persuade candidates to
act in their favour. If we look at how the NRA behaves in regards to the policy stand
of any particular candidate, one thing that can be seen is that the NRA becomes very
aggressive if the candidate is anti-gun. It then threatens the candidate with a loss of
votes unless the candidate changes her policy stance on guns. But if the candidate is
already in line with the NRA’s agenda, the NRA endorses this candidate and delivers
the votes (from its members), but cannot provide more votes to the candidate to win the
election because non-members are all anti-gun voters and some pro-gun voters who care
more about the other issue. All non-members who are anti-gun vote for the incumbent
and all non-members who are pro-gun vote for the challenger. But as the challenger
could get these votes with a public announcement, she does not need the NRA’s help
with micro-targeting.

It is known from the model that the members of like-minded IGs are sympathetic
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(partially or fully) to the challenger’s ideal policy. So when the like-minded IG endorses
the challenger, the members get assurance and definitely vote for the challenger. But a
significant majority of them still vote for the challenger even if their IG does not endorse
the challenger. Members of unlike-minded IGs resent (partially or fully) the challenger’s
ideal policy and would need an assurance from their IG to vote for the challenger.

In the above example where the challenger is rightist and pro-gun and the incumbent
is rightist and anti-gun, suppose the challenger would lose if she publicly committed to
her ideal policy. The challenger gets the vote of all pro-gun voters: they vote for the
challenger if they are rightist because the challenger’s policy is also their ideal policy;
and if they are leftist, they vote for the challenger because they hate the incumbent’s
ideal policy. If the pro-gun IG endorses the challenger, the maximum number of votes
the challenger can get is from all the pro-gun voters, which she gets anyway. She would
want votes from the anti-gun voters who do not see an endorsement from their IG. But
anti-gun voters who are rightist always vote for the incumbent because she implements
their ideal policy and anti-gun voters who are leftist also vote for the incumbent if it is
likely enough that the challenger has a deal with the like-minded IG because they hate
the challenger’s ideal policy. Thus, the challenger cannot get any votes from anti-gun
voters.

Result 2. Let p. = (R, P) and p; = (R, A). Like-minded IG P has indirect influence if
the challenger cares more about guns.

The idea behind MT is that the challenger gets some votes by committing to some
policy without letting the other voters know about it. Since the challenger does not
choose an IG but rather access is random, the uninformed voters do not draw an adverse
inference from non-access. As a result, the challenger can accept an IG’s offer and get
votes from its members without losing the votes of non-members, who either partially
or fully share the challenger’s ideal policy, and believe that the challenger is likely to
implement a better policy than the incumbent. Thus, an IG’s influence depends on how
the uninformed voters vote, which in turn depends on whether the challenger accepts
offers from other IGs. That is how the presence of one IG and the challenger’s private
commitment to an IG affects the direct influence of other IGs. For example, consider
the same challenger and incumbent in Result 1. If voters believe that the challenger

rejects L’s offer then they know that the challenger will never implement policy (L, P)
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and they update beliefs about the policy the challenger would implement accordingly.
However, their vote might change if they expected the challenger to accept L’s offer, in
which case the challenger might implement (L, P).

In Proposition we showed that some voters do not change their votes as long
as the challenger accepts the offers from all IGs. Voters who are rightist and anti-gun
always vote for the incumbent because they share the ideal policy with her on both
issues. Voters who are leftist and pro-gun always vote for the challenger because they
hate the incumbent’s ideal policy. Voters who are leftist and anti-gun always vote for the
incumbent because they hate the challenger’s ideal policy. Voters who are rightist and
pro-gun and care more about guns always vote for the challenger because they know
that any policy the challenger would implement is either better than or the same as
the incumbent’s ideal. But those who care more about the economy either vote for the
challenger or the incumbent depending on their beliefs about the access probabilities and
the weight they put on guns. These swing voters are the members of R and their votes
depend on the access probabilities of the IGs L, P and A. If their IG did not endorse
the challenger then they know one of L, A or P must have endorsed the challenger. If
P endorsed the challenger then they would vote for the challenger; if L endorsed the
challenger then they vote for incumbent; and if A endorsed the challenger then they are
indifferent. They vote for the challenger if relative to the weight they put on guns, 7p is
high enough as compared to 7y. If m7p = 0 or w4 = 0, then they vote for the challenger:
so L and A do not have indirect influence. If 7p = 0, they vote for for the incumbent:
so P has indirect influence.

Relating this result back to the NRA example, we can see how the presence of the
NRA is important for the group of voters who are pro-gun but do not belong to the
NRA because they care more about the economy. If the NRA could not get access
then the challenger would lose votes from the voters who are pro-gun but care more
about the economy. If the challenger did not have a deal with the NRA then there is
a high chance that she deviates on the economy. But if the NRA is present and could
endorse a candidate then these voters may vote for the challenger. If the NRA endorses
the challenger then they believe that there is some chance that the challenger would
stand by her ideal policy on guns and therefore are willing to take a chance to vote for

the challenger who might or might not deviate from her ideal policy on the economy.
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In sum, pro-gun voters who care more about the economy and are uninformed prefer
to vote for the incumbent in the absence of the NRA, the result of which is that the
challenger does not get enough votes to win, and the outcome is that the incumbent
wins and implements the anti-gun policy, which is bad for the NRA. Thus, the NRA’s
endorsement cannot deliver more voters but can definitely take away some important

votes.

Result 3. When the challenger cares more about guns, the like-minded IG on guns, i.e.
IG P, has indirect influence in the semi-alike case whereas this is not necessarily the
case for any of the 1Gs who might have indirect influence in the polar case.

Observation [1.3]implies that in the polar case, the challenger does not have to accept
offer from a like-minded IG for the unlike-minded IGs to have direct influence. This is
not true in the semi-alike case, where the challenger has to accept the offer from like-
minded IG P for L to have direct influence (cf. Proposition . Moreover, in the
polar case, if both unlike-minded IGs are directly influential then the challenger does
not have to accept offers from like-minded IGs for the unlike-minded IGs to have direct
influence. The intuition behind this is that in the polar case, like-minded IGs’ interests
are completely misaligned with the incumbent’s ideals; so they want the challenger to
win the election and to implement a policy closer to their ideal policy. Some members of
like-minded 1Gs then unconditionally support the challenger: they share the challenger’s
interests.

In the polar case, the challenger need not accept offers from like-minded IGs to get
the votes of their members, because some members of both like-minded IGs share the
challenger’s interests on both issues (disagree with incumbent’s ideal on both issues), and
therefore always support the challenger unless she publicly commits to the incumbent’s
ideal policy. Thus, in the polar case, when the challenger rejects offers from like-minded
IGs, she does not fear losing her most supportive voters. But these are not the only
voters the challenger is concerned about losing. There are some members of like-minded
IGs who could vote for the incumbent. These voters partially agree with the challenger:
depending on the agreed policy, they may vote for the challenger (if there is a successful
deal between the challenger and the unlike-minded IG on the issue where they do not

agree with the challenger) or for the incumbent (if there is a successful deal between
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the challenger and the unlike-minded IG on the issue on which they agree with the
challenger). For these voters, voting for the challenger would either give them the
highest or the lowest payoff. If they value the highest payoff enough to compensate for
the loss when the challenger implements their least favourite policy then they vote for
the challenger. But if these voters are not willing to take that risk, they would not vote
for the challenger even if the challenger guarantees that she would implement her ideal
policy (by accepting the offer from the like-minded IG) because the challenger’s ideal is
not their favourite policy. Thus, their voting decision does not depend on whether the
challenger accepts the offer from like-minded IGs.

By contrast, in the semi-alike case, only one like-minded IG has members who share
the challenger’s interests on both issues (disagrees with the incumbent’s ideal policy on
both issues). In fact, the other like-minded IG has members who share the incumbent’s
interests on both issues; in the polar case, none of the members of like-minded IGs share
the incumbent’s interests on both. Therefore, in the semi-alike case, the challenger has
to make sure to get their votes, and to do so she has to accept an offer from the other
like-minded IG because this ensure those members that there is some chance that the
challenger would stand by her ideal policy.

Although, the IGs are passive players, the preferences of their members are very
important for the challenger to decide whether to accept or reject an offer, which in turn
determines the impact they can have on the outcome. In essence, what is happening
in the polar case is that the challenger does not fear losing the votes of members of
like-minded IGs by not accepting their offer. The members of unlike-minded IGs only
vote for the challenger if they get direct assurance via their IG; so the challenger does
not get more votes from these members if she accepts offers from like-minded IGs.
Some members of like-minded IGs have policy preference such that their ideal policy
is implemented when one of the unlike-minded IGs endorses the challenger. For these
voters, the presence of that unlike-minded IG is more important than the presence of
like-minded IG. Thus, the presence of a like-minded IGs is not mandatory for the extra
votes the challenger needs to get to win.

In essence, in the semi-alike case, members of R who agree with the challenger’s ideal
policy on both issues care more about the economy, on which the incumbent implements

their ideal. These members only vote for the challenger (when their IG does not get
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access) if they know that there is some chance that the challenger would not deviate from
her ideal policy (when P endorses the challenger). But P cannot endorse the challenger
if it cannot get access. In that case, these voters vote for the incumbent: there is a high
chance that the challenger implements L on the economy on which they prefer R and
also they care more about the economy. Thus, if P cannot get access, the challenger loses
these voters’ vote when L endorses the challenger and hence L loses its direct influence
if it had direct influence when P could endorse the challenger. Therefore, unlike minded

IG P has indirect influence in the semi-alike case.

Result 4. More IGs have direct influence in the polar case than in the semi-alike case.
Direct influence alters policy implemented on both issues in the semi-alike case but only
on one of the issues in the polar case.

In the semi-alike case, only IG L’s direct influence changes policy (as compared to
no-lobbying). But in the polar case, direct influence of both IGs R and A brings about
a change in policy. When the challenger and the incumbent are polar and the challenger
would lose without IGs, the challenger can do better by moving closer to the incumbent’s
ideal policy. By doing so, the challenger could win and implement a policy closer, but
more desirable than the incumbent’s ideal. If R [resp. A] has direct influence then the
outcome is (R, P) [resp. (L, A)]; whereas the policy outcome without IGs is (R, A4). In
the semi-alike case, if the challenger cares more about the economy then there is no
change in policy. By contrast in the polar case, irrespective of whether the challenger
cares more about the economy or guns, direct influence is possible which alters policy
outcomes. MT leads to a change in policy more often in the polar case than in the
semi-alike case: in the polar case, direct influence of both unlike-minded IGs brings a
policy change whereas this is true for only one unlike minded IG in the semi-alike when
the challenger cares more about guns. However, whenever there is a change in policy
because of MT, it is more extreme (a change in policy on both issues) in the semi-alike
case than in the polar case.

In the semi-alike case, if the challenger deviates from her ideal policy on guns then
she promises to implement the same policy as the incumbent. Thus, she does not gain
anything from this because she cares only about the policy implemented. But if the

challenger deviates on the economy then her implemented policy would entirely differ
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from the incumbent’s, and therefore is motivated to privately commit if she cares more
about guns and is able to win after such a private commitment. Thus, if the incumbent
were to win in the absence of IGs, the change in the policy outcome as a result of MT
is extreme in the sense that the policy outcome would differ on both issues. If L has
direct influence then the outcome is (L, P) when L endorses the challenger; the outcome

without IGs is (R, A).

1.6 Conclusion

In this chapter, we argue that I1Gs could effectively use MT as a lobbying tool to in-
fluence electoral outcomes. The IGs’ ability to use MT can help to explain why and
how some IGs have undue influence on relevant policy issues, even though most voters
oppose their agendas. Politicians can privately promise policies through an IG by pro-
viding policy favours in order to appease a small group of voters on an issue which is
of primary importance to them. Private commitment of the political candidate exploits
the uncertainty of the voters who do not know who lobbied the candidate. This creates
an opportunity for the political candidate to win by partially compromising on the issue
the IG is concerned about.

To capture this idea, we have described a model of lobbying in which the challenger
has preferences over two policy issues: the economy and guns. The challenger has to
decide whether to accept an IG’s offer which is favourable to the IG, in exchange for the
IG micro-targeting in favour of the challenger. The challenger is policy motivated in that
by winning the election, the challenger implements a policy closer to her ideal. Voters
know which policy the challenger would implement if she agreed with an IG, but they
may not know which IG endorsed the challenger unless they are privately informed about
the challenger’s policy commitment. Because of the voters’ uncertainty, the challenger
could make a deal with the IG, in order to increase her vote share. In this setting, the
challenger’s decision to accept an offer and the voters’ decision depend, among other
things, on how much voters and the challenger care about the issue.

We find that IGs could potentially use MT as a way to exert influence on politi-
cians who are ideologically motivated. In our framework, the IGs can facilitate private

disclosure of information to a subset of voters. MT essentially implies that different
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information is provided to different group of voters. There may, nevertheless, be some
spillover of information between groups. The question then is how MT can be effective
if voters share their information with other voters? Note that it is reasonable to think
that voters with opinions and preferences would most likely share their views with those
who have similar ideologies. This phenomenon is quite evident in the viral campaigns
on social media like Facebook, Whatsapp, Twitter etc. There is no reason why voters
would willingly look for someone with opposing interests to share their views with.

Our model has several predictions. First, we find that like-minded 1Gs do not have
direct influence. Second, like-minded IGs can have indirect influence. Like-minded IGs
have members who are already sympathetic to the challenger’s ideals; so these like-
minded IGs cannot provide any extra help to the politician. But what they can do is to
induce the challenger to commit to her ideal policy as she would otherwise lose votes of
the group of voters who partially or fully share challenger’s ideal and belong to a like
minded IG but whose IG could not get access. In deciding how to vote under uncertainty
about what policy the challenger would implement, these voters rely on, among other
factors, whether the challenger stand by her ideal policy, which is enforced when the like-
minded IGs endorses the challenger. Thus, a like-minded IG’s endorsement might turn
out to be an important factor for some members of other like-minded IGs, instead of for
its own members. This is precisely why like-minded IGs could be indirectly influential
by taking away votes of the members of the other like-minded IG. Third, like-minded
IGs are less directly influential in the polar case than in the semi-alike case. Fourth,
direct influence is more extreme in the semi-alike case than in the polar case in the sense
of changing policy outcomes on both issues. Our results are robust to positive rents
from office where the challenger would be willing to compromise on one or both policy
issues if that results in a win and rents from office are high enough. Positive rents would
not make any difference in the analysis of influence in the polar case, as the challenger is
willing to compromise on both issues in any case. In the semi-alike case, the challenger
would be willing to accept an offer on the issue which she cares about more if rents are
high enough. Thus, allowing for positive rents does not provide any more insights.

In the case of gun control, although a majority of the voters favour stricter regu-
lations, a minority opposes them with greater intensity; and those who support strict

regulations might not care intensely about guns. As a result, a pro-gun policy might
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come into effect if the candidate has the means to send group-specific messages. This
observation is reflected in our semi-alike case where the challenger is rightist and pro-
gun and the incumbent is rightist and anti-gun, and a majority of voters favour strict
gun regulations, i.e. in the absence of IG, the voters elect a candidate who is anti-gun
(npp+nrp < 1/2 or npg +nga > 1/2). We showed in Proposition 1.1 that with the
help of private commitment (MT), the challenger could win the election and implement
a pro-gun policy on guns if she could get the votes of those who are anti-gun but do not
care intensely about guns without losing votes from the minority who favour lenient gun
regulations. Since the challenger cares about winning and MT is effective in winning the
elections, IGs can get policy favours because they can facilitate private commitment.
Our findings can help to understand why some policies are more likely to be imple-
mented when IGs can lobby policy-makers by using MT to influence their decision. For
example, the U.S. Congress is reluctant to introduce stricter regulation on gun control.
There have been long obstructions to the Manchin-Toomey amendment to have stricter
background checks for gun buyers in the wake of the Newtown massacre. On April 17
2013, it failed to get enough votes to pass in the U.S. Senate, even though the majority
of Americans favoured these regulations according to contemporary opinion polls. On
the same day, former U.S. President Obama urged voters to put more pressure on their
representatives to pass gun control regulations : “Ultimately, you outnumber those who
argued the other way. But they’re better organized. They’re better financed. They’ve
been at it longer. And they make sure to stay focused on this one issue during election
time. And that’s the reason why you can have something that 90 percent of Americans
support and you can’t get it through the Senate or the House of Representatives” E
Our analysis suggests that MT is effective, i.e. policy outcomes may diverge from
what the majority of the electorate want when they cannot be micro-targeted. This is
because citizens have intense preferences on different issues and can be provided targeted
information to get their support. The main attraction of MT is that the politician

can get support of a subset of voters by privately committing to them through an IG

37Before the defeat of gun-control amendments in April 2013, it was noted that “large majorities back
expanding background checks to cover all purchases. (. . . ) And yet, as Newtown disappeared further
in the political rearview mirror, the same politics that had turned guns into a dormant issue on the
national political stage for much of the 1990s and 2000s began to take hold. Senate Democrats up for
re-election in Republican-leaning states in 2014—think Montana, North Carolina, Alaska, Arkansas and
Louisiana—were loathe to vote on things like the assault weapons ban.” (“Newtown didn’t change the
politics of guns,” Washington Post, March 22, 2013)
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without necessarily having to lose vote from the voters who (partially or fully) share the
politician’s ideal policy. Since the challenger only compromise on one issue, they are very
likely to vote for the challenger if they believe that the challenger is less likely to deviate
on an issue they share with her. Therefore, some of these voters do not change their
vote when lobbying is introduced. As a consequence of this different voting behaviour of
voters, some IGs have direct influence but some do not. Unlike-minded IGs are effective
in directly influencing policy outcomes because they have members who only vote for
a particular candidate if their IG endorses the candidate. But like-minded IGs are not
effective in directly influencing policy outcomes because they have members who more
or less vote the same as they do without lobbying. The analysis provided also shows
the extent of change in the policy outcomes. MT can lead to a change in policy on both
issues when candidates are semi-alike, but is less harmful (change in policy on only one
issue) when the candidates are polar.

Our paper calls for more theoretical and empirical research on this topic to under-
stand how influential MT is. We have measured influence by comparing the outcome in
the presence of IGs to the outcome without IGs and made claims about whether MT is
effective in changing the election outcome. It would be interesting to study MT in the
context of social welfare, i.e. to explore whether MT is detrimental or welfare enhancing.
Another avenue for future research is to explore the effectiveness of MT as compared to
other lobbying strategies, such as campaign contributions. The NRA’s financial contri-
butions are nominal in the lobbying business; but the role that its contributions play is
still unknown.

The model could be extended to cover cases where the incumbent can also be lob-
bied. In this extension, IGs might have an active role to decide who to lobby. This might
provide us some insights on why some interest groups are more likely to lobby a partic-
ular party or candidate: for instance why the NRA almost always endorses Republican
candidates? In this setting it would be difficult to keep track of voters’ beliefs about the
policy of the candidate who is not lobbied. However, the analysis could be simplified by
assuming that when candidates are not lobbied, they stand by their public commitment,
as in the no-lobbying game. It seems that, on the one hand, we would expect to see
more influence because IGs have more opportunities to push their agendas; but on the

other hand, competition between the candidates might have negative effects on their
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influence. It would be interesting to see how these two mechanisms interact. Another
interesting extension would to be allow for more than one IG to get access and endorse
the candidate, say two opposing IGs get access. In this setting, competition between
the IGs might lead to better informed voters. Although answers to these interesting
questions would provide further insights on the use of MT in influencing policy-making
process, the question remains of how to model them. One attraction of our model is

that we do not have to address these questions in the analysis we are interested in.
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Table 1.1: Voters’ payoff

Voters Payoff
®&A) [ (&P) | (LP) [ (LA)
RP with a =@ 1 1+a (o) 0
RP with a = « 1 1+« a 0
LP with a =@ 0 e} 1+@ 1
LP with oo =« 0 e} 1+« 1
LA witha=a o 0 1 1+a@
LA with o = « o4 0 1 1+«
RAwitha=a | 1+a 1 0 2]
RAwitha=a | 14+« 1 0 a
Table 1.2: Voters’ vote in no-lobbying game
Voters’ group (Proportion of Public commitment
voters)
7. P) T, P) A [ (R A)
RP with a =@ (0ngp) c c i 1/2
RP with a =a ((1 —d)nrp) c i i 1/2
LP with « =@ (dnrp) c c c 1/2
LP witha=a ((1—0)nrp) c c c 1/2
LA with a =@ (dnra) i i c 1/2
LA witha=a ((1—0)nra) i c c 1/2
RA with a =@ (dnga) i i i 1/2
RA with a = a ((1 — d)nra) i i i 1/2
Total share of vote nep +nrp | nLp +ongp + | nLp +nra 1/2
(1 — 5)nLA

Appendix

Proof of no-lobbying game.

Proof. Table 1.1 shows the payoff voters in each group get for different implemented
policies. For instance, in row 3 and column 2, voters with ideal policy (R, P) who care
more about guns get a payoff of 1 if policy (R, A) is implemented. Table 1.2 shows how
voters vote for each of the four possible public policy commitment by the challenger.
Column 1 has the the eight groups of voters with their proportion in the total population
given in the brackets. Column 2 shows whether voters in a particular group vote for
the challenger or the incumbent when the challenger announces policy (R, P), so on and
so forth for policies (L, P), (L, A), and (R, A) in column 3,4 and 5: where we write ¢
if they vote for the challenger, i otherwise. The last row specifies the challenger’s vote
share for each public policy commitment.

The outcome in no-lobbying game:

Outcome when p. = (R, P) and o, > 1.

The challenger’s order of policy preference is
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(R, P)[1+ ac] = (L, P)lac] = (R, A)[1] >~ (L, A)[0]

where the payoff from the respective policy is given in the square brackets.

The challenger would commit to her ideal policy if her ideal policy is popular; the
share of the vote she gets by committing to (R, P) is more than a half, i.e. npp+ngrp >
1/2. The outcome then is that the challenger wins and implements her ideal policy.

Formally,

ONE = (¢,(R,P)) if npp+npp>1/2

The challenger commits to her second best policy if her ideal policy is unpopular but
her second best policy is popular; the vote share she gets by committing to (R, P) is
less than half and the vote share she gets by committing to (L, P) is more than half, i.e.
nrp+ongp+ (1 —90)npa > 1/2 > npp + ngp. The outcome then is that the challenger

wins and implements her second best policy. Formally,

ot = (¢, (L,P)) if npp+dngp+ (1 —90)npa>1/2>nrp+ngp

If the conditions above do not hold then the challenger announces her third best
policy, which is also incumbent’s ideal policy. She loses because she gets half of the total
votes. The challenger would never commit to her least preferred policy unless she were
to lose. This happens because by implementing (L, A), she gets a payoff 0, but she can
profitably deviate to announce (R, A), in which case her payoff is 1. In any case the

outcome is incumbent wins and implements her ideal policy@

ONE = (i, (R, A)) otherwise

Outcome when p. = (R, P) and o, < 1.

The challenger’s order of policy preference is

(R, P)[1 + ac] = (R, A)[1] > (L, P)[ac] > (L, A)[0]

38Remember that if both the candidates commit to the same policy then the incumbent wins because
of the incumbency bias.
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where the payoff from each policy is given in the square brackets.
The challenger commits to her ideal policy if her ideal policy is popular; the share of
vote she gets by committing to (R, P) is more than a half, i.e. npp + ngp > 1/2. The

outcome then is that the challenger wins and implements her ideal policy. Formally,

ONE = (¢, (R, P)) if npp+ngp>1/2

The challenger commits to her second best policy (R, A) if her ideal policy is un-
popular. She loses because she gets half of the total votes. The challenger would never
commit to policy (L, P) or (L, A) unless she were to lose. She can always deviate to

publicly commit to (R, A) and get a higher payoff. The outcome is
ONL = (i,(R,A)) otherwise
Outcome when p. = (L, P) and a, > 1.
The challenger’s order of policy preference is
(L, P)[1 + ac] = (R, P)lac] = (L, A)[1] >~ (R, A)[0]

The challenger commits to her ideal policy if her ideal policy is popular; the share of
vote she gets by committing to (L, P) is more than a half, i.e. npp+dngp+(1—390)npa >
1/2. The outcome then is that the challenger wins and implements her ideal policy.

Formally,

ON' = (¢,(L,P)) if npp+dngp+ (1 —08)npa > 1/2

The challenger commits to her second best policy if her ideal policy is unpopular
but her second best policy is popular; the vote share she gets by committing to (L, P)
is less than a half and the vote share she gets by committing to (R, P) is more than a
half, i.e. npp + dngp + (1 —d)npa < 1/2 < npp + ngp. The outcome then is that the

challenger wins and implements her second best policy. Formally,

ONE = (¢,(R,P)) if npp+dngp+ (1 —08)npa <1/2<npp+ngp
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The challenger commits to her third best policy (L, A) if her first two best policies are
unpopular but her third best policy is popular. The outcome then is that the challenger

wins and implements (L, A). Formally,

ONE = (¢,(L,A)) if npp+npa >1/2 and max{np+ngp,nip+ongp+(1—8)nps} < 1/2

If none of the conditions above hold, i.e if the challenger cannot win with any of her

best three policies then the incumbent wins and implements her ideal policy. Formally,

ONL = (i,(R,A)) otherwise

Proof of Lemma 1.1

Proof. The proof is by contradiction. Suppose that npp+ngp > 1/2. Then, the outcome
in no-lobbying game is that the challenger wins and policy (R, P) is implemented, i.e.
ONL = (¢, (R, P)). Let Upqae denote the utility of the challenger when the challenger
wins and implements her ideal policy. Thus, she earns U,,q; = 1+ @, in the no-lobbying
game.

In the MT game, if npp+ngrp > 1/2, then the challenger must reject offers from both
unlike-minded IGs. No other strategy profile in which the challenger accepts offers from
one or both unlike-minded IGs survives in the equilibrium. She commits to implement
(L, P) if L endorses her and (R, A) if A endorses her. She could either win or lose
the election after accepting offers from unlike-minded 1Gs. If she wins she implements
a policy worse than her ideal or she could lose in which case the incumbent wins and
implement a policy worse than the challenger’s ideal. In any case, the challenger’s payoff
will be less than U,,q,; so, she could profitably deviate to publicly commit to her ideal
policy, thereby earning Up,q.. The challenger would accept offers from like-minded 1Gs
only if she were to win, otherwise she could profitably deviate to publicly announce
her ideal policy. In any case, the challenger wins and implements her ideal policy; so
Or =0Op =OnNp.

We know from Claim 1 that if the challenger rejects an offer from [ then O; = ONE.
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If npp +nrp > 1/2, then the challenger rejects offers from both unlike-minded IG.

Therefore, we have Op, = O4 = Op = Op = ONL,

Proof of Lemma 1.2

Proof. The proof is by contradiction. Suppose that npp + (1 — §)npa + ongp > 1/2.
Then, by Lemma 1.1 the outcome in the no-lobbying game is that the challenger wins
and implements her second best policy: OVt = (¢, (L, P)).

In MT game, there exists only two equilibria if nyp+(1—§)npa+9dngp > 1/2: one in
which the challenger rejects all offers and publicly commits to (L, P); and one in which
the challenger accepts the offer from IG L and rejects all other IGs’ offers and publicly
commit to (L, P). From Observation and Lemma we know that the challenger
loses when like-minded IGs endorse her in which case policy (R, A) is implemented,
earning 1. But, she could reject offers from like-minded 1Gs and publicly commit to
(L, P), earning a,. Since a, > 1, she rejects offers from like-minded IGs. If she accepts
A’s offer, she implements (R, A) if she wins, (R, A) is implemented otherwise. In any
case, she earns 1. But, she could reject A’s offer and publicly commit to (L, P), earning
ac. Thus, the challenger rejects from A, R and P and publicly commit to (L, P). The
challenger accepts from L only if she were to win, otherwise she could profitably deviate
to publicly committing to (L, P). The challenger promises to implement (L, P) if she
accepts L’s offer.

In both the equilibria, O; = (¢, (L, P) = ON® for each . Thus, npp + (1 — &)npa +

dngp < 1/2 in any equilibrium where an IG has direct influence. O
Proof of Lemma 1.3

Proof. Assume by the way of contradiction that the challenger rejects P’s offer. Here,
we want to show that L has no direct influence when L endorses the challenger. Now
consider an equilibrium where the challenger accepts the offer from L. Note that by
Lemmas and the challenger is indifferent between publicly announcing (R, P),
(L, P) and (R, A) because she loses anyway. She strictly prefer to lose than to implement
her least preferred policy (L, A). In case of indifference, we assume that she publicly

commits to her ideal policy: so, ONF = (i, (R, A)).
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Now we show what proportion of total votes the challenger gets when L endorses the
challenger. Members of L see the endorsement from their IG and therefore know that
the challenger would implement (L, P) if she wins. When L endorses the challenger,
the members of IGs R, A and P neither receive any endorsement nor see a public
announcement. Then,

Members of L vote for the challenger. Members with ideal policy (L, P) vote for
the challenger because 1+ a > 0 and members with ideal policy (L, A) also vote for the
challenger because 1 > a.

Members of R vote for the incumbent. Members of R know that either case 1)
L or A endorsed the challenger if the challenger’s strategy prescribes her to accept A’s

offer; or case 2) L endorsed the challenger if the challenger rejects A’s offer. Payoff of the

Tra+mal
TA+TL

members with ideal policy (R, P) if they vote for the challenger is case 1) or case
2) a. In either case, their payoff is less than 1 (payoff if they vote for the incumbent).
Payoff of the members with ideal policy (R, A) if they vote for the challenger is case 1)
wﬂf; + 7z, or case 2) 0. In either case, their payoff is less than 1 + a (payoff if
they vote for the incumbent).

Members of A vote for the incumbent. Members of A know that either case 1)

L or R endorsed the challenger if the challenger’s strategy prescribes her to accept R’s

offer; or case 2) L endorsed the challenger if the challenger rejects A’s offer. Payoff of the

7TL1+71'R0
TL+TR

members with ideal policy (L, A) if they vote for the challenger is case 1) or case
2) 1. In either case, their payoff is less than @ (payoff if they vote for the incumbent).

Payoff of the members with ideal policy (R, A) if they vote for the challenger is case 1)

7rL0+7rR1
TA+TR

or case 2) 0. In either case, their payoff is less than 1 + @ (payoff if they vote
for the incumbent).

Members of P vote for the challenger. Members of P know that either case 1) L or
R or A endorsed the challenger if the challenger’s strategy prescribes her to accept both
R’s and A’s offer; or case 2) L or R endorsed the challenger if the challenger’s strategy
prescribes her to accept R’s offer and rejects A’s offer; otherwise case 3) L or A endorsed
the challenger if the challenger’s strategy prescribes her to accept A’s offer and rejects

R’s offer. Payoff of the members with ideal policy (L, P) if they vote for the challenger

7w (14@)+7A0+TRE
TA+TL+TR

7rL(1+a)+7rRa
TL+TR

wr (14a@)+m40
TA+TL

is case 1) or case 2) or case 3) . In any case,

their payoff is more than 0 (payoff if they vote for the incumbent). The payoff of the
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TLO+T A 1+TI'R(1+E)
TA+TL+TR

members with ideal policy (R, P) if they vote for challenger is case 1)

TI'La-‘rWR(l-f—a)
TL+TR

mra+mal

or case 2) T

or case 3) . In any case, their payoff is more than 1
(payoff if they vote for the incumbent).

Thus, only members of L and P vote for the challenger. Then, the vote share the
challenger gets when L endorses the challenger is npp +éngp + (1 —0)nr4, which is less
than a half by Lemma[l.2] Thus, the challenger loses the election: so, Of, = (i, (R, A)) =

ONL . Hence L has no direct influence.

Proof of Proposition 1.1

Proof. (INecessity)

We first establish the necessity of condition P1.1. Assume by way of contradiction that
% < %. Now, direct influence from IG [ is only possible if the challenger accepts offer
from I. We know from Lemma that in the MT game, the challenger must accept
offer from P for L to have direct; so for unlike-minded IGs L and A to have direct
influence, the challenger must accept offers from L, A and P. In such an equilibrium,
the challenger either accepts offer from R or rejects. But, our premise holds irrespective
of whether the challenger accepts or rejects R’s offer.

When L endorses the challenger, members of L know that their IG endorsed the
challenger so they know that the challenger would implement (L, P) if she wins; members
of other IGs neither see an endorsement from their IG nor see a public commitment from
the challenger. Then, the proportion of votes the challenger receives when L endorses
her is calculated as follows:

1) Members of L vote for the challenger. Members in group LP vote for the
challenger: the challenger implements (L, P) which earns them 1+ « and the incumbent
implements (R, A) which earns them 0. Members in group LA vote for the challenger:
the challenger implements (L, P) which earns them 1 and the incumbent implements

(R, A) which earns them «

2) Members of P vote for the challenger

L (@+7mr(A4E) +ma(1)
TL+TA+TR

i) Members in group (R, P) vote for the challenger because > 1,
where the left hand side is the expected payoff from voting for the challenger and the

right hand side is the payoff from voting for the incumbent.
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7TL(1+E)+7FRE+7FAO

TL+TA+TR > 0

ii) Members in group (L, P) vote for the challenger because
3) Members of A vote for the incumbent

i) Members in group (R, A) vote for the incumbent because —"2t"F _ <1 + &

TL+7mp+TR
ii) Members in group (L, A) vote for the incumbent because L <@
4) Members of R vote as follows:

TaA(l+a)+7p

i) Members in group (R, A) vote for the incumbent because <l+a

TL+Tp+mTA
TL+7mp)tTA+TP >
TL+mTp+TA

ii) Members in group (R, P) wvote for the challenger if and only if «

l= 5, > 7F

Thus, the challenger gets npp + (1 — d)npa + dngp of the total votes if % < %.
We know from Lemma that npp+ (1—90)npa+dngp < 1/2, which means challenger
loses and L has no direct influence. Thus, direct influence from L requires % > 7%

Second, we establish the necessity of condition P1.2. When condition P1.1 holds, the
challenger gets npp+ (1 —d)npa +ngp when L endorses her and gets %5(7”%,4 +npra)+
ngrp +nrp when A endorsed her. Condition P1.2 ensures that the proportion of voters
the challenger gets when L or A endorses her is greater than a half. The challenger
otherwise loses, and there is no direct influence.

(Sufficiency)

For sufficiency, we show that the strategies described above are equilibrium strategies
and that L and A have direct influence in such an equilibrium.

If conditions P1.1 and P1.2 are satisfied, then there exists an equilibrium in which
the challenger accepts offers from L, A and P and wins when L or A endorses the
challenger.

The challenger cannot profitably deviate to reject L’s offer. Accepting L’s offer gives
the challenger a payoff of a.. If the challenger rejects L’s offer, the outcome is that the
incumbent wins and implements (R, A), which gives the challenger a payoff of 1. Since
a. > 1, the challenger cannot profitably deviate to rejecting L’s offer.

Similarly, the challenger cannot profitably deviate to rejecting A’s offer. The chal-
lenger gets a vote share of %(5(nLA+nRA) +ngrp+ngp if she accepts A’s offer. Condition
P1.2 implies that the challenger wins the election and gets a payoff of 1 if she accepts
A’s offer. Rejecting A’s offer results in losing the election, giving her a payoff of 1. There
is, therefore, no profitable deviation from accepting A’s offer.

The challenger has no profitable deviation to rejecting P’s offer. Note that P is like-
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Table 1.3: The challenger’s equilibrium strategy in Proposition 1.2a

IGs | Challenger’s decision | Policy implemented
L Accepts (L, P)
R Accepts (R, P)
A Accepts (R, A)
P Accepts (R, P)

minded and like-minded IGs have no direct influence. The outcome when P endorses
the challenger is (i, (R, A)), giving her a payoff of 1. If she deviates to reject P’s offer,
she loses the election and gets a payoff of 1. Thus, there is no profitable deviation from
accepting R’s offer.

Now, it is easy to see that in such an equilibrium, both L and A have direct influence.

O
Proof of Proposition 1.2

Proof. Remember that to find indirect influence we only consider the equilibrium in
which the challenger accepts offers from all IGs. For that we first look at the outcome
of such an equilibrium.

Table 1.3 describes an equilibrium in which the challenger accepts all offers where
column 3 has policies the challenger implements after accepting offer from each IG.

Given the challenger’s strategy profile in Table 1.3, Table 1.4 describes how voters
vote in the MT game. Column 4 specifies whether voters vote for the challenger (c) or
the incumbent (i) when their IG endorses the challenger, where the payoff from voting
for the challenger is given in the brackets. The payoff from voting for the incumbent
is given in column 5. Column 6 specifies whether voters vote for the challenger or the
incumbent when they neither see public commitment nor do they see endorsement from
their IG; (expected) payoff from voting for the challenger is given in brackets. When
payoffs are the same, the voters vote for each candidate with equal probability, which

is written as 1/2. Given 2= > Z& members of R with ideal policy (R, P) vote for the

%
challenger.

Lemmas and imply that the challenger would only accept offer from unlike-
minded IGs if her ideal policy and second best policy are unpopular. Thus, this equi-

librium would only exist if Lemmas 1 and 2 hold. Then, the outcome in MT game

is:
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Table 1.4: Voters’ vote for strategy profile given in Table 1.3

IGs « Members Vote (En- |Incumbent Vote (no
dorsement) endorsement)
T Tp)atma0
o= EP (p(=0)] c(l+a) 0 d%)
LA(nia(l—9) | <(l) = )
TLXTTA P (3
a=a RP (ngp(1—9)) c(1+0a) 1 c( 07TA+7'£L+7TP R
RA (nra(1=0)| (1) 1+a | i(FEZaliaimel
S I Vo I B ===
RA (6npa) 1/2(17+a) 1+a qw)
N 2 T O R )
RP (énrp) c(l+a@) 1 c(FE T T )
o (¢,(L,P)) ifnrp+nrp+ (1 —90)npa>1/2
L =
ONL, otherwise
Op = ONL
O (C, (R,A)) if an—i—an—i—%[(S(nLA—knRA)] > 1/2
A =
ONL, otherwise
Op = ONL

Any IG would have indirect influence if its absence would alter voting behavior.

Since voters know which policy is implemented when their IG endorses the challenger,

their vote does not change in column 4 when we change access probabilities. Therefore,

we just need to check whether voting changes in column 6.

We first prove that L, R and A cannot have indirect influence.

Let 7, = 0. Then, voting does not change. Thus, L has no indirect influence.

— Members in group RP do not change their vote because

— Members in group RA do not change their vote because

— Members in group LA do not change their vote because

It does not affect the payoff (in column 6) of members of L.

For members of R, setting 77, =0

TA+TP

For members of A, setting 7y, =0

Tp+TR

Tp+TR

For members of P, setting m; =0
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TA+TP

7a(l+a)+mpl

>1

<l+a

(7TR+7"P)0 <@

— Members in group RA do not change their vote because rtmp)l g 4 «



TAO+TRO
TA+TR >0
mal+mr(1+0)
TA+TR

— Members in group LP do not change their vote because

— Members in group RP do not change their vote because >1

Let mr = 0. Then, voting does not change. Thus, R has no indirect influence.

It does not affect the payoff (in column 6) of members of R.

For members of L, setting mp =0

mpa+ma0 >0

— Members in group LP do not change their because R

TpO0+mac <a

— Members in group LA do not change their because Ao a

For members of A, setting mp =0

7TL1+(TFP)0
TL+7Tp+TR

7'('L0+(7Tp)1
7I'L+7Tp < 1 +Q

— Members in group LA do not change their because <o

— Members in group RA do not change their because

For members of P, setting g =0

— Members in group LP do not change their because % >0

mald+mr(14+a) -1

— Members in group RP do not change their because At Tn

Let m4 = 0. Then, voting does not change. Thus, A has no indirect influence.

It does not affect the payoff (in column 6) of members of A.

For members of L, setting m4 =0

(Trt7p)a

— Members in group LP do not change their vote because arTan 0
— Members in group LA, do not change their vote because % <«

For members of R, setting w4 =0

mratmp(l+a)
TL+7Tp

— Members in group RP do not change their vote because >1

— Members in group RA do not change their vote because % <l+a

For members of P, setting mq =0

Trlt+mra
TL+TR >0
mra+mr(1+a)
TL+7TR

— Members in group LP do not change their vote because

— Members in group RP do not change their vote because >1

We now prove that P could have indirect influence.
If 7p = 0, then the members of IG R with policy preference (R, P) change their vote

from the challenger to the incumbent.
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It does not affect the payoff (in column 6) of members of P.
e For members of L, setting 7p =0

(FR)Q-FTI’AO

TA+TR >0

— Members in group LP do not change their vote because
(rr)0tmaa

— Members in group LA do not change their vote because A TE «

For members of R, setting 7p =0

mpatmal

Tt S 1

— Members in group RP, vote for incumbent because

71,0+7a(1+a)
TA+TL

— Members in group RA do not change their vote because <l+4+a

e For members of A, setting mp =0

7TL1+(7TR)0 —
TL+TR <a

m0+(mRr)1
TI'L+7TR

— Members in group LA do not change their vote because

— Members in group RA do not change their vote because <l+ao

If 7p = 0 and L endorses the challenger, the challenger loses vote of the members of
R who belong to group RP. The new vote share the challenger gets is npp + dngp +
(1 —d0)npa. This is less than half by Lemma The challenger loses and policy
(R, A) is implemented: so, Of = ONL where OZP be the outcome when mp = 0 and
L endorses the challenger in the modified game. The outcome does not change if the
challenger were to loses when mp > 0; it changes only when the challenger wins when
mp > 0 and loses when mp = 0. Hence, the condition in 2.1 must be satisfied. Then,
Or = (¢,(L,P)) # 0,7 = (i,(R, A) if npp +ngp + (1 — 8)npa > 1/2.

If 7p = 0 and A endorses the challenger, the challenger loses the vote of the members
of R who belong to group RP. If mp = 0 then vote share the challenger gets is %[5 (npa+
nrA)|+nrp+ongp, which is less than the vote share she gets when wp > 0. If she loses
when 7wp > 0, then she also loses when wp = 0. Therefore, the outcome changes only
when the challenger wins when 7wp > 0 and loses when mp = 0. Hence, the condition in

2.2 must be satisfied. O
Proof of Proposition 1.2a

Proof. To prove Proposition we can use Table 1.4 where the only difference come
from the condition % < Zkiin Proposition members of R with ideal policy (R, P)

vote for the challenger because +%- > %5 whereas in Proposition these same

l—a ™

members vote for the incumbent because % < 7%. Same as in Proposition E we

need to show whether changing probability of one of the IGs changes voters’ vote when
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they see no endorsement and no public commitment, i.e. their vote in Column 6 of
Table 1.4. The above mentioned condition does not affect payoff and hence vote of the
members of L, A and P. We know that to find indirect influence of an IG, we need to
show whether the access probabilty of [ changes the vote of members of other 1Gs j # I:
changing access probability of [ would not affect the payoff of its own members when
they see no endorsement and no public commitment.

R does not have indirect influence. We know from Proposition 1.2a that setting
mr = 0 does not change the vote of the members of L, A and P and we also know
that the payoff of the members of L, A, and P is the same in Proposition and
Proposition Thus, R has no direct influence.

A does not have indirect influence. We know from Proposition that setting
74 = 0 does not change vote of the members of L and P. We also know that the payoff
of members of L and P do not change because their payoff is independent of condition

mentioned above. Therefore, we just need to check whether setting m4 = 0 changes the

vote of members of R. Note that now given the condition % < 7%, all the members
of R vote for the incumbent.

For members R, setting m4 =0

rrat+np(l+a)
TL+7p

e Members with ideal policy (R, P) do not change their vote because <
1

e Members with ideal policy (R, A) do not change their vote because % <l+a

P does not have indirect influence. We know from Proposition that setting
mp = 0 does not change the vote of the members of L and A. We also know that the
payoff of members of L and A do not change because their payoff is independent of
condition mentioned above. So, we just need to check whether setting m4 = 0 changes
the vote of members of R. Note that all the members of R vote for the incumbent when
m; > 0 for all [.

For members R, setting mp = 0

mratmal

Tatm < 1

e Members with ideal policy (R, P) do not change their vote because

70474 (140) <
TA+TL

e Members with ideal policy (R, A) do not change their vote because

1+a
We now prove that L could have indirect influence
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L has indirect influence. We know from Proposition [I.2] that setting 7, = 0
does not change the vote of the members of A and P. We also know that the payoff
of members of A and P do not change because their payoff is independent of condition
mentioned above. So, we just need to check whether setting 7y, = 0 changes the vote of
members of R. Note that now all the members of R vote for the incumbent.

For members R, setting 7y, =0

mal+mp(l1+a)

e Members with ideal policy (R, P) now vote for the challenger because T
1
e Members with ideal policy (R, A) do not change their vote because % <

I+a

If 717, = 0 and A endorses the challenger, the challenger gets extra votes from the
members of R with ideal policy (R, P). The new vote share the challenger gets is
%[(5(711;,4 + nga)] + nLp + ngp and the old share vote share was %[5(TLLA + nga)l +
nrp + 0ngp. If the old share was less than a half and new share is more than a half,
then the challenger loses (when A endorses the challenger) when 77 > 0, but wins
when 7y, = 0. Let OZL be the outcome when 7;, = 0 and A endorses the challenger.
Then, O4 = (i, (R, A)) # O,% = (¢, (R, A) if L[5(npa + npal + npp +ngp > 1/2 >
nrp + nrp + (1 — d)npa. The outcome changes only when the challenger loses when

7w, > 0 and wins when 77, = 0. Hence, the condition in 2a must be satisfied. ]
Proof of Proposition 1.3

Proof. Unlike-minded IG L would only have direct influence if it endorses the challenger
and the challenger wins. Suppose by way of contradiction that the challenger accepts
L’s offer and wins in some equilibrium. We know by Lemmathat ONL = (i, (R, A)).

If the challenger accepts L’s offer and wins, she gets a payoff of a.. The challenger
can profitably deviate to rejecting L’s offer and publicly committing to (R, P) or (R, A)
and lose the election, thereby earning 1. The outcome is the same as in the no-lobbying
game, where the challenger earns 1. Since a. < 1, the challenger can profitably deviate
to reject L’s offer. Hence, there is no equilibrium in which the challenger accepts L’s

offer and wins. Thus, L has no direct influence. O

Proof of Proposition 1.4
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Table 1.5: The challenger’s equilibrium strategy in Proposition 1.4

IGs | Challenger’s decision | Policy implemented
L Rejects (R, P)
R Rejects (R, P)
A Accepts (R, A)
P Accepts (R, P)

Proof. The two necessary conditions are obvious. If the challenger rejects A’s offer,
there can be no direct influence because the outcome is same as the no-lobbying game.
Second, the challenger has to accept the offer from at least one other IG. Suppose
by way of contradiction that there is an equilibrium in which the challenger rejects
offers from all other IGs and accept only A’s offer. Then it will be a fully revealing
equilibrium. Consider what happens when A endorses the challenger. The members of
A receive information that the challenger would implement (R, A). Thus, the members
of A vote for each candidate with equal probability@ Members of other IGs see no
endorsement and no public announcement. This happens on the equilibrium path only
if IG A endorsed the challenger because the challenger rejects offer from all the other
IGs. Voters know in that event that A must have endorsed the challenger an would
implement (R, A). Thus, they all votes vote for each candidate with equal probability.
The challenger gets half of the total votes and loses. Hence, A has no direct influence.

Second, A can only have direct influence if the challenger accepts offer from at least
one of L or R. Suppose by way of contradiction that the challenger rejects the offers
from both L and R: the challenger’s strategy profile is given in Table 1.5.

We want to show that A has no direct influence for the strategy profile given in Table
1.5. We now look at the share of votes the challenger gets what when A endorses the
challenger for the strategy profile given in Table 1.5. Table 1.6 specifies voters’ payoff
when A endorses the challenger. Column 4 and 5 respectively specify voters’ payoff
from voting for the challenger and for the incumbent. Voters vote for the challenger iff
payoff in column 4 is greater than payoff in column 5. If the two payoffs are equal, the
voters vote for each candidate with equal probability, for which we write 1/2. Column
6 specifies whether voters vote for the challenger (c) or the incumbent (¢) by comparing
payoffs in columns 4 and 5.

In this equilibrium, the challenger only accepts offers from A and P. When A

39The challenger implements (R, A) when she accepts A’s offer.
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Table 1.6: Voters’ vote when A endorses the challenger

IGs « Members Payoff challenger|Payoff incumbent|Vote for

LP (npp(1—9)) Tpatmal 0 c
Lja=a<l _ WA@iW};U -
LA(nLA(l 5) TaAlnp [e3 7
R o — o < 1/BP (nrp(1-0)) TalinpUta) 1 c
a=a< _ mA(I+a)+npT ;
RA (nra(1—9) T l1+a i

- LA (0npa) a a 1/2

Alo=a > I Gnna) Ifa 1+a 12

_ LP (6nrp) 0 0 1/2

Pla=a>l—r5 G0 1 1 172

endorses the challenger, the members of A see that their IG endorsed the challenger, so
the challenger would implement (R, A). Members of other IG neither see endorsement
from their IGs nor see a public announcement. On the equilibrium path, members of P
neither see endorsement nor see public announcement if A endorsed the challenger. Thus,
members of P know which policy the challenger would implement when A endorsed the
challenger. Members of L and R, know that either A or P endorsed the challenger when
their IG did not get access and they see no public announcement.

The vote share the challenger gets when A endorses the challenger is %(5 + (1 -
) (npp+ngrp). Lemma implies that npp+ngrp < 1/2 in any influential equilibrium.
This implies that npp +ngpp < 1/2; so, 36 + (1 — 6)(np +ngp) < 1/2.

Thus, the challenger loses when A endorses the challenger. Hence, A has no direct

O

influence.
Proof of Proposition 1.5

Proof. Note that the only difference between Propositions and isin ae: o > 1

&
1-a

in Proposition ﬂ But the condition > 7% is the same in both the Propositions.
Now, for indirect we consider the equilibrium of the MT game in which the challenger
accepts all offers. Then we can use Tables 1.3 and 1.4 as it is because a. does not affect
voters’ vote. We also know that given a. < 1, the challenger must lose when L endorses
the challenger; otherwise the challenger could profitably deviate to rejecting L’s offer;
so, L does not have direct influence.

Since only «a. changes, which does not change voters behaviour, we can make same
arguments for the indirect influence of L, R and A. However, for P, the argument

before was that the presence of P affects the direct influence of L: L does not have

direct influence when mp = 0. But now, L does not have direct influence, irrespective
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of the presence of P because the challenger must lose when L endorses the challenger.

Thus, P does not affect L’ direct influence. But by the same argument as in Proposition

P can affect direct influence of IG A. O

Proof of Proposition 1.5a See proof of Proposition 1.2a.

Proof of Lemma 1.4

Proof. The proof is by contradiction. Suppose npp + dngp + (1 —d)npa > 1/2. Thus,
the outcome in no-lobbying game is that the challenger wins and policy (L, P) is im-
plemented, i.e. ONF = (¢, (L, P)). Let Uyqp denote the utility of the challenger when
she wins and implements her ideal policy. Thus, she U, = 1 + @, in the no-lobbying
game.

In MT game, if npp+0ngp+(1—0)npa > 1/2 then challenger must reject offer from
both unlike-minded IGs, otherwise the challenger would have to promise to implement a
policy different from her ideal but then she could deviate to reject and publicly commit
to her ideal policy. Thus, unlike-minded IGs do not have direct influence. The challenger
implements her ideal policy when like-minded 1Gs endorse the challenger. She would
accept offers from like-minded IGs only if she were to win, otherwise she can deviate
to publicly commit to her ideal policy. Thus, if like-minded IGs gets access, she either
accepts their offers and win or she rejects and publicly commits to her ideal policy and

wins. Thus, like-minded IGs do not have direct influence either. ]
Proof of Lemma 1.5

Proof. npp+npgp is the proportion of votes the challenger gets if she publicly commit to
policy (R, P), which is the challenger’s second best policy. Lemma implies that the
challenger loses the election if she publicly commits to her ideal policy in the no-lobbying
game. Now, assume by way of contradiction that nyp +ngp > 1/2. Then, the outcome
in the no-lobbying game is that the challenger wins and policy (R, P) is implemented;
ol = (¢, (R, P)). Thus, she earns a.

In the MT game, the challenger rejects the offer from unlike-minded IG A, otherwise
she would have to promise to implement (L, A), which is her third best policy; but then
she could do better by rejecting and publicly committing to (R, P). Thus, A has no

direct influence. If she accepts R’s offer, she would have to commit to implement (R, P).

76



Table 1.7: The challenger’s equilibrium strategy in Proposition 1.6

IGs | Challenger’s decision | Policy implemented
L Rejects (L, P)
R Accepts (R, P)
A Accepts (L, A)
P Rejects (L, P)

She would only accept R’s offer if she were to win. If she accepts R’s offer and loses
then incumbent wins, earning 0. But, she could then deviate to publicly announce her
second best policy, earning a.. In any case, the outcome is the same. Thus, R has no
direct influence. From Observation we know that like-minded IGs never have direct

influence. Hence, MT is not directly influential. O
Proof of Proposition 1.6

Proof. (Necessity)

We first establish the necessity of conditions P6.1 and P6.2. Given that npp+nra <
1/2 and that the challenger rejects from both like-minded IGs, unlike minded IGs could
only have direct influence if the challenger accepts their offers. Table 1.7 specifies the
equilibrium decision of the challenger and policies she would implement for each of the
offers she accepts. Note that npp+nra < 1/2; so by Lemmasand the challenger
loses if she publicly commits to any policy. In case of indifference, the challenger commits
to her ideal policy: ONL = (i, (R, A)).

Table 1.8 specifies how voters vote. Column 4 specifies whether they vote for the
challenger (c¢) or incumbent (i) when they see endorsement from their IG. Column 5
specifies their payoffs if they vote for the incumbent. Column 6 specifies whether they
vote for the challenger (c) or incumbent (i) when they neither see public commitment
nor endorsement. Note that the challenger only accepts offers from unlike-minded IGs
R and A so, members of L and P do not see endorsement on the equilibrium pathff]

By looking at Table 1.8, we can see that: members of L with policy preference

(L, A) vote for the challenger iff %“%@ > a = 74 > a; members of P with policy

ﬂ'R(l“ra)"Fﬂ'AO)
TA+TR

preference (R, P) vote for the challenger iff >1=a>74
Note that the voters in at least one of these groups vote for the challenger. If

w4 > TR, then the members of L vote for the challenger since 1 > a. If m4 < 7R, then

40But they can only see endorsement off the equilibrium path if their IGs got access in which case
they know that the challenger would implement her ideal policy.
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Table 1.8: Voters’ vote for strategy profile given in Table 1.7

IGs @ Members [Vote (Endorsement)|Incumbent|Vote (no endorsement)
Lo o< EPur(=0) __ c(i+a) 0 c(TETI)
N LA(nra(1—90) c(1) « (%)
_ RP (nrp(1l—9)) c(l+a) 1 i(0)
Hle=ae<lpg (nra(1l-9) i(1) T+a i(a)
_ LA (dnra) 1/2(@) @ i(0)
A= IR Guna) /201 1) T+a 16
o TAIFTRO
B 23 D G (R ; )
RP (dngrp) c(@) 1 (%)

the members of P vote for the challenger since 1 < @.

When R endorses the challenger, only members of R see endorsement and members
of other IGs neither see endorsement nor public commitment. Then, the maximum vote
share the challenger gets is nyp + ngrp, if members of L do not vote for the challenger.
This vote share is less than half by Lemma Thus, the members of L must vote for
the challenger for R to have direct influence. This requires either :—2 >lorl > Z—; > Q.

When A endorses the challenger, only members of A receive an endorsement and
members of other IGs neither see endorsement nor public commitment. Then, the
maximum vote share the challenger gets is nrp + nra, if members of P do not vote
for the challenger. This vote share is less than half the given condition in the premise.
Thus, the members of P must vote for the challenger for A to have direct influence. This
requires either 74 <1 or 1 < 724 <. These two conditions gives condition in P6.1.

When condition P6.1 is satisfied, the challenger gets a vote share of npp + ngrp +
(1—=98)npa ornpp+npa+dngp when R or A endorses the challenger respectively. The
challenger wins if these vote shares form majority. Otherwise, the challenger loses and
the IGs do not have direct influence. Hence, condition P6.2 must be satisfied.
(Sufficiency)

For sufficiency, we prove that the challenger does not have profitable deviation from
the prescribed strategy profile.

The challenger rejects offers from both like-minded 1Gs L and P and loses, earning
0. The challenger cannot profitably deviate to (accepting) L’s offer. If she accepts L
offer, she gets votes from members of L and P. This gives her a total vote share of
nrp + (1 —90)npa + dngp, which is less than a half by Lemma Thus, the challenger
loses and earns 0. If she accepts P’s offer, she gets votes from members of L and P.

This gives her a total vote share of npp + (1 — d)np4 + dngp, which is less than a half
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Table 1.9: The challenger equilibrium strategy in Proposition 1.7

IGs | Challenger’s decision | Policy implemented
L Rejects (L, A)
R Accepts (R, P)
A Accepts (L, A)
P Rejects (L, A)

by Lemma Thus, the challenger loses and earns 0.

The challenger accepts offers from unlike-minded IGs R and A. If conditions P6.1
and P6.2 are satisfied, the challenger wins and implements (R, P) or (L, A) when R or
A endorses the challenger respectively. Implementing (R, P) gives her a payoff of o, and
implementing (L, A) gives her a payoff of 1. The challenger cannot profitably deviate
(to rejecting) R’s or A’s offer. If she rejects, she publicly commits to (L, P) and thus

loses the election and gets a payoff of 0. O

Proof of Proposition 1.7

Proof. First, we show the uniqueness. Given npa + nrp > 1/2, ONF = (¢, (L, A)), so
the challenger earns 1 in the no-lobbying game. We know from Observation that
like-minded IGs have no direct influence. If the challenger accepts like-minded 1Gs offer
then she loses and gets a payoff of 0. But she could profitably deviate to reject their
offers and publicly commit to (L, A). Thus, the challenger rejects offers from both like-
minded IGs and publicly commit to (L, A). We also know that for any IG to have direct
influence, the challenger must accept offers from at least two IGs. Since the challenger
rejects offers from both like-minded IGs, the challenger must accept offers from both
unlike-minded 1Gs for their direct influence.

(Necessity)

Next we show the necessary conditions for such an equilibrium to exist. Table 1.9
describes the equilibrium in which the challenger rejects offers from both like-minded
1Gs and accepts offers from both unlike-minded 1Gs. The challenger publicly commits
to (L, A) in the no-lobbying game and when she rejects an offer in MT games. For
such an equilibrium to exist, the challenger must win the election after accepting offers
from unlike-minded IGs R and A, otherwise she could profitably deviate to publicly
committing to (L, A): so, the challenger must get enough votes when R or A endorses

the challenger.
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When R endorses the challenger, members of R get to know that their IG endorsed
the challenger and that the challenger would implement (R, P); members of other IG do
not see endorsement or public commitment. In such an equilibrium, only R and A can
endorse the challenger: so when R endorses the challenger, members of A know that R
must have endorsed the challenger and members of L and P know that one of R or A
must have endorsed the challenger. Then, the proportion of votes the challenger receives
when R endorses the challenger is given below.

1) Members of R with ideal policy (R,P) vote for the challenger because
1+ a > 1, and members with ideal policy (R, A) vote for the incumbent
because 1 +a > 1.

2) Members of L vote as follows:

Tal+mTra
TA+TR > 0.

i) Members with ideal policy (L, P) vote for the challenger because
ii) Members with ideal policy (L, A) wvote for the challenger iff mr0imalte) o o o

TA+TR
:—2 > a.
3) Members of A vote for the incumbent
i) Members with ideal policy (R, A) vote for the incumbent because 1 < @.
ii) Members with ideal policy (L, A) vote for the incumbent because 0 < @.

4) Members of P vote as follows:

i) Members with ideal policy (R, A) vote for the challenger because %ﬁ:ﬁl > 0.

TI'R(1+E)+7TAO

P >1

i) Members with ideal policy (R, P) vote for the challenger if and only if
=a>74

Thus, the maximum vote share the challenger gets is n;p +ngp if the members of L
with ideal policy (L, A) do not vote for the challenger. We know from Lemma that
nrp +nrp < 1/2, which means the challenger loses and we know that the challenger
must not lose the election (when R endorses her) for this equilibrium to exist. Thus,
direct influence from R requires % > o or % > 1. If this condition is satisfied, the
challenger gets a vote share of npp +ngp + (1 —0)nra when R endorses the challenger.
For R to have direct influence, the challenger must win, meaning that this vote share
must form a majority. Hence, the conditions must be satisfied.

We know that the challenger must win the election when R or A endorses the chal-

lenger. Then, A has no direct influence because the challenger wins either way and imple-

ments the same policy. The outcome when R endorses the challenger is O = (¢, R, P).
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Table 1.10: The challenger equilibrium strategy in Proposition 1.8a,b,c,d

IGs | Challenger’s decision | Policy implemented
L Accepts (L, P)
R Accepts (R, P)
A Accepts (L, A)
rP Accepts (L, P)

Thus, only R has direct influence.
(Sufficiency)

The challenger cannot profitably deviate to rejecting R’s offer (to publicly com-
mitting to (L, A)). She wins when R endorses the challenger and gets a payoff of a..
Rejecting R’s offer and publicly committing to (L, A) would give her a payoff of 1. Since
. > 1, there is no profitable deviation. Similarly, there is no profitable deviation for the
challenger to reject A’s offer. When A endorses the challenger, she wins and implements
(L, A), which earns her 1. If she deviates, she would still earn a payoff of 1.

The challenger has no profitable deviation to accept L’s or P’s offer. If she reject
L’s offer, she gets a payoff of 1 by publicly committing to (L, A). The maximum vote
she can get if she accepts L or P’s offer is npp + (1 — 0)npa + dngp, which is less than

a half by Lemma [1.4], earning 0. O

Arguments and Tables we use to prove Propositions 8, 8a, 8b, 8c. Since we
want to find indirect influence, we look at the equilibrium of the MT game in which the
challenger accepts offers from all IGs. We know that such an equilibrium would only
exist only if npp + npa < 1/2; otherwise the challenger can profitably deviate to reject
like-minded IGs’ offer and publicly commit to (L, A). Table 1.10 specifies the challenger
equilibrium strategy and the policy she implements if she wins after an IG endorses her.
Given the challenger’s equilibrium strategy, we specify in Table 11 the payoff voters
get if they vote for the challenger after they see endorsement from their IG (column
4), payoff they get if they vote for the incumbent (column 5), and (expected) payoff by
voting for the challenger if they see no endorsement and no public commitment (column
6).
Vote share when L endorses the challenger. When L endorses the challenger,
members of L see endorsement and members of all other IG see no endorsement and no

public commitment. Voters then vote as follows:
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Table 1.11: Voters’ vote for the strategy profile given in Table 1.10

IGs @ Members [Vote (Endorsement)|Incumbent|Vote (no endorsement)
— Taltrgatmp(l+a)
Lja=a<l Lr (nLP(l 5)) Lta 0 WROZTFWXGJrOSwLTrPl
LA(npa(1—96) 1 «a W
T frp)atTa
R a:g<1RP(nRP(1_6)) 1+a 1 (Wa
RA (npa(1—9) 1 1+a W
Ala=a>1 LA (bnz4) “ - T
A (5nRA) 1+ 1+ w
— 7rL(1+a)+7rRa+7rA1
Pla=a>1 P (onLr) lt+o 0 (ffjgiLJrll}r .
P (dnrp) a 1 ST

e Members of L vote for the challenger (column 4 > column 5).
e Members of R and A vote for the incumbent (column 5 > column 6).

e Member of P:

— With ideal policy (L, P) vote for the challenger (column 5 < column 6).

— With ideal policy (R, P) vote for the challenger iff @ > TATTL

TR+TL

Vote share when P endorses the challenger. When P endorses the challenger,
members of P see endorsement and members of all other IG see no endorsement and no

public commitment. Voters then vote as follows:

e Members of P vote for the challenger (column 4 > column 5).
e Members of R and A vote for the incumbent (column 5 > column 6).

e Member of L:
— With ideal policy (L, P) vote for the challenger (column 5 < column 6).
— With ideal policy (L, A) vote for the challenger iff TATTE > o

Tp+TR

Vote share when R endorses the challenger. When R endorses the challenger,
members of R see endorsement and members of all other IG see no endorsement and no

public commitment. Voters then vote as follows:

o Members of R

— with ideal policy (R, P) vote for the challenger (column 4 > column 5).

— with ideal policy (R, A) vote for the incumbent (column 4 < column 5).

e Members of A vote for the incumbent (column 5 > column 6).

e Member of L:

— With ideal policy (L, P) vote for the challenger (column 5 < column 6).
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Q

— With ideal policy (L, A) vote for the challenger iff TATTE >

Tp+TR -

e Member of P:

— With ideal policy (L, P) vote for the challenger (column 5 < column 6).

— With ideal policy (R, P) vote for the challenger iff @ > TATTL

TR+TL

Vote share when A endorses the challenger. When A endorses the challenger,
members of A see endorsement and members of all other IG see no endorsement and no

public commitment. Voters then vote as follows:

e Members of A

— with ideal policy (L, A) vote for the challenger (column 4 > column 5).

— with ideal policy (R, A) vote for the incumbent (column 4 < column 5).

e Members of R vote for the incumbent (column 5 > column 6).

e Member of L:

— With ideal policy (L, P) vote for the challenger (column 5 < column 6).

— With ideal policy (L, A) vote for the challenger iff TATTE > o

P+TR

e Member of P:

— With ideal policy (L, P) vote for the challenger (column 5 < column 6).

— With ideal policy (R, P) wvote for the challenger iff @ > TATTL

TR+TL
Proof of Proposition 1.8

Proof. Conditions % < @ and w4 > 7wg in the proposition implies that that the
members of P with ideal policy (R, P) and members of L with ideal policy (L, A) vote
for the challenger if they see no endorsement and no public commitment.

We know from Observation that the challenger loses when like-minded IGs
endorse the challenger. Thus, the outcome when L or P endorses the challenger is
Op =O0p = (i, (R, A)).

When R endorses the challenger, the vote share of the challenger is nypp + ngp +
(1 —6)nra. The outcome then is Or = (¢, (R, P)) if npp +ngp + (1 — d)npa > 1/2,
Ony otherwise. When A endorses the challenger, the vote share of the challenger is

nrp + 0nrp + npa. The outcome then is Og = (¢, (L, A)) if npp + dngp +npa > 1/2,

Onp, otherwise.
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We first prove L’s indirect influence. L might have indirect if setting 7, = 0 changes
votes when voters neither see endorsement nor a public commitment. Setting 77 = 0
does not change the vote of the members of L: their payoff in column 6 is independent
of mz. Members of IGs R and A do not change their vote: setting 7y, = 0, their payoff
in column 5 is still greater than their expected payoff in column 6. Members of P with
ideal policy (L, P) do not change their vote: setting m;, = 0, their payoff in column 6
is still greater than their expected payoff in column 5. However, members of P with
ideal policy (R, P) might change their vote: setting wr, = 0, their payoff in column 5 is
greater than their expected payoff in column 6 if @ < :—g, in which case they vote for
the incumbent. Then, when A endorses the challenger when 7y, = 0 and @ < Z—g, she
loses votes of the members of R with ideal policy (R, P) and therefore loses the election
because npp + npa < 1/2. If the challenger won when A endorsed her when m; > 0 for
all [ and loses when 77, = 0 then the outcome O 4 changes. Hence, condition 8.1 must be
satisfied. Similarly, if the challenger won when R endorsed her when 7y = 0, and loses
the challenger loses if losing these voters (members of R with ideal policy (R, P)) means
losing majority then the outcome changes. Hence, condition 8.2 must be satisfied.

Next, we prove R’s indirect influence. Setting mr = 0 does not change vote of the
members of R: their payoff in column 6 is independent of mr. Members of IGs L and A
do not change their: setting mr = 0, payoff of members of A in column 5 is still greater
than their expected payoff in column 6; payoff of members of L in column 6 is still
greater than payoff in column 5. Members of P with ideal policy (L, P) do not change
their vote: setting mr = 0, their payoff in column 6 is still greater than their expected
payoff in column 5. However, members of P with ideal policy (R, P) might change their

vote: setting mr = 0, their payoff in column 5 is greater than their expected payoff in

TA+TL

L which case they vote for the incumbent. So, when A endorses

column 6, if a <
the challenger when mr = 0, she loses votes of the members of R with ideal policy (R, P)
and therefore loses the election because npp+nra < 1/2. If the challenger won when A
endorsed her when 7; > 0 for all [ and loses when 77, = 0 then the outcome O 4 changes.
Hence,condition 8.3 must be satisfied.

Next, we prove A’s indirect influence. Setting w4 = 0 does not change vote of the

members of A: their payoff in column 6 is independent of w4. Members of IGs L and

P do not change their vote: setting m4 = 0, payoff of members of A in column 5 is still
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greater than their expected payoff in column 6; payoff of members of P in column 6
is still greater than payoff in column 5. Members of L with ideal policy (L, P) do not
change their vote: setting w4 = 0, their payoff in column 6 is still greater than their
expected payoff in column 5. However, members of L with ideal policy (L, A) might

change their vote: setting ma = 0, their payoff in column 5 is greater than their expected

payoff in column 6, if o > WPTWR, in which they vote for the incumbent. So, when R
endorses the challenger when m4 = 0, she loses votes of the members of L with ideal
policy (L, A) and therefore loses the election because npp + ngp < 1/2 by Lemma
If the challenger won when R endorsed her when 7; > 0 for all [ and loses when m4 = 0
then the outcome Op changes. Hence, condition 8.4.

Next, we prove why P cannot have indirect influence. Setting 7p = 0 does not change
vote of the members of P: their payoff in column 6 is independent of wp. Members of
IGs R and A do not change their vote: setting mp = 0, payoff of members of A and R
in column 5 is still greater than their expected payoff in column 6. Members of L do
not change their vote: setting mp = 0, their payoff in column 6 is still greater than their

expected payoff in column 5. So setting mp = 0 does not change any vote. Hence P has

no indirect influence. O

Proof of Proposition 1.8a.

Proof. Conditions % > « and w4 > g in the proposition imply that the members
of P with ideal policy (R, P) vote for the incumbent and members of L with ideal policy
(L, A) vote for the challenger if they see no endorsement and no public commitment.

We know from Observation that the challenger loses when like-minded IGs
endorse the challenger. Thus, the outcome when L or P endorses the challenger is
Or =O0p = (i, (R, A)).

When R endorses the challenger, the vote share of the challenger is npp + (1 —
d)(nrp+nra). The outcome then is Or = (¢, (R, P)) if npp+(1—0)(ngp+nra) > 1/2,
On, otherwise.

When A endorses the challenger, the vote share of the challenger is nypp+mnr4, which
is less than a half so, the the outcome Onr,.

We first prove that why L, P and R cannot have direct influence. Let 7y = 0.

Setting w, = 0 does not change vote of the members of L: their payoff in column 6 is
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independent of w7, Members of IGs R and A do not change their vote: setting 7y, = 0,
payoff of members of A and R in column 5 is still greater than their expected payoff in
column 6. Members of P do not change their vote: setting 7y = 0, payoff of members

with ideal (L, P) in column 6 is still greater than in column 5; members with ideal policy

TA+TL

(R, P) still vote for the incumbent because 74 > 7 = :—2 >

Let wp = 0. Setting mp = 0 does not change vote of the members of P: their
payoff in column 6 is independent of mp. Members of IGs R and A do not change their
vote: setting mp = 0, payoff of members of A and R in column 5 is still greater than
their expected payoff in column 6. Members of L do not change their vote: setting
mp = 0, payoff of members with ideal (L, P) in column 6 is still greater than in column
5; members with ideal policy (L, A) still vote for the challenger because :—2 > a.

Let mr = 0. Setting mgr = 0 does not change vote of the members of R: their payoff
in column 6 is independent of mr. Members of IGs A do not change their vote: setting
mr = 0, payoff of members of A in column 5 is still greater than their expected payoff in
column 6. Members of L do not change their vote: setting mr = 0, payoff of members
with ideal (L, P) in column 6 is still greater than in column 5; members with ideal policy
(L, A) still vote for the challenger because % > a. Members of P do not change
their vote: setting mp = 0, payoff of members with ideal (L, P) in column 6 is still

greater than in column 5; members with ideal policy (R, P) still vote for the incumbent

TA+TL TA+TL
TR+TL LY

because o <

Next, we prove A’s indirect influence. Let w4 = 0. Setting w4 = 0 does not change
vote of the members of A: their payoff in column 6 is independent of 4. Members of IGs
R do not change their vote: setting m4 = 0, payoff of members of A in column 5 is still
greater than their expected payoff in column 6. Member of L and P with ideal policy
(L, P) do not change their vote: setting w4 = 0, their payoff in column 6 is still greater

than their expected payoff in column 5. Members of L with ideal policy (L, A) might

change their vote: setting m4 = 0, these members vote for the incumbent if WPTNR < a.

Members of P with ideal policy (R, P) certainly change their vote: setting ma = 0, their

L
TR+mr

payoff in column 6 is greater than their expected payoff in column 5 because & >
in which they vote for the challenger. So when R endorses the challenger and 74 = 0,

the challenger gains more votes from members of R with ideal policy (R, P) and might

L
TI'R—l—T('L

lose votes from members of L with ideal policy (L, A). If @ > then the new vote
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share of the challenger gets when R endorses her is ngp + npp, which is less than a
half by Lemma We know that the outcome Or = (¢, (R, P)) when 7; > 0 for all

lif npp + (1 — 8)(ngp + npa) > 1/2. The outcome when 74 = 0 is Or = Oy, (the

challenger loses) if —"F— < . Then, there is change in outcome. Hence, condition
PF+TR

8a.1l must be satisfied. We know that the outcome is Or = Oy, when m; > 0 for all

lif npp + (1 —0)(nrp +npa) < 1/2. The outcome when 74 = 0 is Or = (¢, (R, P))

(the challenger wins) if WPTWR >aand npp+ngp+ (1 —90)npa > 1/2 (new vote share
when the challenger gets more votes but does not lose vote). Then, there is change in

outcome. Hence, condition 8a.2 must be satisfied. ]
Proof of Proposition 1.8b

Proof. Conditions % > « and mp > w4 in the proposition implies that that the
members of P with ideal policy (R, P) and members of L with ideal policy (L, A) vote
for the challenger if they see no endorsement and no public commitment.

We know from Observation that the challenger loses when like-minded IGs
endorse the challenger. Thus, the outcome when L or P endorses the challenger is
Or =0p = (i, (R, A)).

When R endorses the challenger, the vote share of the challenger is nyp + ngrp +
(1 —d)nra. The outcome then is O = (¢, (R, P)) if npp + ngp + (1 — d)npa > 1/2,
On1, otherwise.

When A endorses the challenger, the vote share of the challenger is npp+dngp+nra.
The outcome then is Oy = (¢, (L, A)) if npp + 0ngp + npa > 1/2, Oy, otherwise.

We first prove P’s indirect influence. P might have indirect if setting mp = 0 changes
votes when voters neither see endorsement nor a public commitment. Setting 7p = 0
does not change the vote of the members of P: their payoff in column 6 is independent
of mp. Members of IGs R and A do not change their: setting mp = 0, their payoff in
column 5 is still greater than their expected payoff in column 6. Members of L with
ideal policy (L, P) do not change their vote: setting 7wy = 0, their payoff in column 6
is still greater than their expected payoff in column 5. However, members of L with
ideal policy (L, A) might change their vote: setting mp = 0, their payoff in column 5
is greater than their expected payoff in column 6 if o > ;—;, in which case they vote

for the incumbent. So, when R endorses the challenger when 7p = 0 and o > ;—2, she
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loses votes of the members of L with ideal policy (L, A) and therefore loses the election
because npp + npa < 1/2. If the challenger won when R endorsed her when m; > 0
for all [ and loses when mp = 0 then the outcome Opg changes. Hence, condition 8b.1
must be satisfied. Similarly, if the challenger won when A endorsed her when 77, = 0,the
challenger loses if losing these voters (members of L with ideal policy (L, A)) means
losing majority then the outcome changes. Hence, condition 8b.2 must be satisfied.

Next, we prove R’s indirect influence. Setting mrp = 0 does not change vote of the
members of R: their payoff in column 6 is independent of mr. Members of IGs L and A
do not change their: setting 7z = 0, payoff of members of A in column 5 is still greater
than their expected payoff in column 6; payoff of members of L in column 6 is still
greater than payoff in column 5. Members of P with ideal policy (L, P) do not change
their vote: setting mg = 0, their payoff in column 6 is still greater than their expected
payoff in column 5. However, members of P with ideal policy (R, P) might change their
vote: setting mr = 0, their payoff in column 5 is greater than their expected payoff in
column 6, if @ < %, in which case they vote for the incumbent. So, when A endorses
the challenger when mr = 0, she loses votes of the members of R with ideal policy (R, P)
and therefore loses the election because npp+npa < 1/2. If the challenger won when A
endorsed her when 7; > 0 for all [ and loses when 77, = 0 then the outcome O 4 changes.
Hence, condition 8b.3 must be satisfied.

Next, we prove A’s indirect influence. Setting m4 = 0 does not change vote of the
members of A: their payoff in column 6 is independent of 4. Members of 1Gs L and
P do not change their vote: setting w4 = 0, payoff of members of A in column 5 is still
greater than their expected payoff in column 6; payoff of members of P in column 6
is still greater than payoff in column 5. Members of L with ideal policy (L, P) do not
change their vote: setting m4 = 0, their payoff in column 6 is still greater than their
expected payoff in column 5. However, members of L with ideal policy (L, A) might

change their vote: setting wa = 0, their payoff in column 5 is greater than their expected

payoff in column 6, if a > ﬂPTWR, in which they vote for the incumbent. So, when R
endorses the challenger when m4 = 0, she loses votes of the members of L with ideal
policy (L, A) and therefore loses the election because npp + ngp < 1/2 by Lemma

If the challenger won when R endorsed her when m; > 0 for all [ and loses when w4 = 0

then the outcome Opr changes. Hence, condition 8b.4.
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Next, we prove why L cannot have indirect influence. Setting 77, = 0 does not change
vote of the members of L: their payoff in column 6 is independent of 7;,. Members of
IGs R and A do not change their vote: setting n;, = 0, payoff of members of A and R
in column 5 is still greater than their expected payoff in column 6. Members of P do
not change their vote: setting 77, = 0, their payoff in column 6 is still greater than their
expected payoff in column 5. So setting 77, = 0 does not change any vote. Hence L has

no indirect influence. O
Proof of Proposition 1.8c

Proof. Conditions % < « and g > w4 in the proposition imply that the members
of L with ideal policy (L, A) vote for the incumbent and members of P with ideal policy
(R, P) vote for the challenger if they see no endorsement and no public commitment.

We know from Observation that the challenger loses when like-minded IGs
endorse the challenger. Thus, the outcome when L or P endorses the challenger is
Op =O0p = (i, (R, A)).

When A endorses the challenger, the vote share of the challenger is npp + d(ngp +
nra). The outcome then is Or = (¢, (R, P)) if npp + d(ngp + npa) > 1/2, Ong
otherwise.

When R endorses the challenger, the vote share of the challenger is nyp+ngp, which
is less than a half by Lemma [1.5] so, the the outcome Opr..

We first prove that why L, P and A cannot have direct influence. Let 7wy = 0.
Setting w7, = 0 does not change vote of the members of L: their payoff in column 6 is
independent of ;. Members of IGs R and A do not change their vote: setting 7y, = 0,
payoff of members of A and R in column 5 is still greater than their expected payoff in
column 6. Members of P do not change their vote: setting w;, = 0, payoff of members
with ideal (L, P) in column 6 is still greater than in column 5; members with ideal policy
(R, P) still vote for the incumbent because @ > 74.

Let mp = 0. Setting mp = 0 does not change vote of the members of P: their payoff
in column 6 is independent of mp. Members of IGs R and A do not change their vote:
setting mp = 0, payoff of members of A and R in column 5 is still greater than their
expected payoff in column 6. Members of L do not change their vote: setting 7p = 0,

payoff of members with ideal (L, P) in column 6 is still greater than in column 5; members
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TA+TP
TR+7Tp "

with ideal policy (L, A) still vote for the challenger because g > T4 = Z—; <

Let ma = 0. Setting w4 = 0 does not change vote of the members of A: their payoff
in column 6 is independent of m4. Members of IGs R do not change their vote: setting
w4 = 0, payoff of members of A in column 5 is still greater than their expected payoff in
column 6. Members of P do not change their vote: setting m4 = 0, payoff of members
with ideal (L, P) in column 6 is still greater than in column 5; members with ideal policy

(R, A) still vote for the challenger because —~— < @. Members of L do not change

TR+TL

their vote: setting m4 = 0, payoff of members with ideal (L, P) in column 6 is still
greater than in column 5; members with ideal policy (L, A) still vote for the incumbent

TA+TP TP
because o > mntre O mpirn

Next, we prove R’s indirect influence. Let g = 0. Setting g = 0 does not change
vote of the members of R: their payoff in column 6 is independent of mr. Members
of IGs A do not change their vote: setting mr = 0, payoff of members of A in column
5 is still greater than their expected payoff in column 6. Member of L and P with
ideal policy (L, P) do not change their vote: setting m4 = 0, their payoff in column 6
is still greater than their expected payoff in column 5. Members of R with ideal policy
(R, P) might change their vote: setting mr = 0, these members vote for the incumbent
if % > @. Members of L with ideal policy (L, A) certainly change their vote: setting

wr = 0, their payoff in column 6 is greater than their expected payoff in column 5 because

a < “7:; TP in which they vote for the challenger. So when A endorses the challenger

and mr = 0, the challenger gains more votes from members of L with ideal policy (L, A)
and might lose votes from members of R with ideal policy (R, P). If % > @ then
the new vote share of the challenger gets when R endorses her is npa + npp, which
is less than a half. We know that the outcome O4 = (¢, (L, A)) when m > 0 for
all I if npp + d(ngp + npa) > 1/2. The outcome when 74 = 0 is Op = Opnp (the
challenger loses) if % > @. Then, there is change in outcome. Hence, condition
8c.1 must be satisfied. We know that the outcome is O4 = Oy when m; > 0 for all
lif npp + 6(nrp +npa) < 1/2. The outcome when g = 0 is Oy = (¢, (L, A)) (the
challenger wins) if % <@and npp + onrp +nra > 1/2 (new vote share when the
challenger gets more votes but does not lose vote). Then, there is change in outcome.

Hence, condition 8c.2 must be satisfied. O
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Table 1.12: The challenger’s equilibrium strategy in Proposition 1.6a

IGs | Challenger’s decision | Policy implemented
L Accepts (L, P)
R Accepts (R, P)
A Accepts (L, A)
P Rejects (L, P)

Supplementary appendix

Proposition 1.6a. Let p. = (L, P), npp +npa < 1/2 and o, > 1. If the challenger
rejects the offer from like-minded IG P and accept offer from like-minded IG L then
unlike-minded IGs R and A have direct influence if and only if each of the following
conditions hold:

(Pba.1) a < 72 <1 orma>mg and @ > % > 1 and,

(P6a.2) min{npp + ngp + (1 —d)npa,nrp + npa + dngp}t > 1/2.

Proof of Proposition 1.6a

(Necessity)

Proof. Table 1.12 specifies the equilibrium decision of the challenger and policies she
would implement for each of the offers she accepts. Note that ON' = (i, (R, A)). Table
1.13 specifies how voters vote.

Looking at Table 1.13 we can see that: members of L with policy preference (L, A)

mrO+ma(1+a) A . ; i
ft == >a= 72> a; members of P with policy

mr(1+a)+mpa+m40 = O TA+TL
R >1=a> R Note

vote for the challenger i

preference (R, P) vote for the challenger iff
that the voters in at least one of these groups vote for the challenger. If m4 > g, then
the members of L vote for the challenger. If m4 < wg, then the members of P vote for
the challenger.

When R endorses the challenger, only members of R see endorsement and members
of other IGs neither see endorsement nor public commitment. Then, the maximum vote
share the challenger gets is nyp + ngrp, if members of L do not vote for the challenger.
This vote share is less than half by Lemma[l.5] Thus, the members of L must vote for
the challenger for R to have direct influence. This requires either % >lorl> % > Q.

When A endorses the challenger, only members of A receive an endorsement and
members of other IGs neither see endorsement nor public commitment. Then, the

maximum vote share the challenger gets is nyp + npa, if members of P do not vote
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Table 1.13: Voters’ vote for strategy profile given in Table 1.12

IGs @ Members [Vote (Endorsement)|Incumbent|Vote (no endorsement)
_ TratmAT
Llaza<i LP (nLp(1—9)) c(l+a) 0 c(OﬂAJrﬂlR )
LA(npa(l—9) c(1) « (%AW(R@)
_ e rmpatmTa0
R a=oa< 1RP (nRP(l 6)) C(1+g) 1 (‘irwﬁ-t;La)
RA (nra(l - 9) i(1) 1+a i(FL A
5 .~ e mpl+mRO
Alo—ast LA (0npa) 1/2(@) a 1( ”%i”Ll)
RA (6npa) 1/2(1 +a) I+a i(FLral
RP (éngrp) c(@) 1 (W)

for the challenger. This vote share is less than half the given condition in the premise.
Thus, the members of P must vote for the challenger for A to have direct influence. This
requires either :—2 <lorlc ;r—g and o > %. These two conditions gives condition
in P6a.l1.

When condition P6a.1 is satisfied, the challenger gets a vote share of nypp + ngp +
(1—=8)npa ornpp+npa+dngp when R or A endorses the challenger respectively. The
challenger wins if these vote shares form majority. Otherwise, the challenger loses and
the IGs do not have direct influence. Hence, condition P6a.2 must be satisfied.
(Sufficiency)

For sufficiency, we prove that the challenger does not have profitable deviation from
the prescribed strategy profile. The challenger rejects the offers from IG P and loses,
earning 0. The challenger cannot profitably deviate to (accepting) P’s offer. If she
accepts P offer, she gets votes from members of L and P. This gives her a total vote
share of npp + (1 — §)npa + dngp, which is less than a half by Lemma Thus, the
challenger loses and earns 0. The challenger accepts offers from unlike-minded IGs R and
A and unlike-minded IG L. If conditions P6a.1 and P6a.2 are satisfied, the challenger
wins and implements (R, P) or (L, A) when R or A endorses the challenger respectively.
The challenger loses when L endorses the challenger, earning 0. Implementing (R, P)
gives her a payoff of a,. and implementing (L, A) gives her a payoff of 1. The challenger
cannot profitably deviate (to rejecting) R’s or A’s or L’s offer. If she rejects, she publicly

commits to (L, P) and thus loses the election and gets a payoff of 0. O

Proposition 1.6b. Let p. = (L, P), npp + npa < 1/2 and a. > 1. If the challenger
accepts offers from both like-minded IGs then unlike-minded IGs R and A have direct

mnfluence if and only if each of the following conditions hold:
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Table 1.14: The challenger’s equilibrium strategy in Proposition 1.6b

IGs | Challenger’s decision | Policy implemented
L Accepts (L, P)
R Accepts (R, P)
A Accepts (L, A)
rP Accepts (L, P)

(P6b.1) 72 > 1 and @ > frgf;i or 74 <1 and o < % and,

(P6b.2) min{npp +ngp + (1 —8)npa,np +npa + dngp}t > 1/2.
Proof of Proposition 1.6b

Proof. (Necessity)
Table 1.14 specifies the equilibrium decision of the challenger and policies she would
implement for each of the offers she accepts. Note that ON' = (i, (R, A)). Table 1.15

specifies how voters vote.

Looking at Table 1.15 we can see that: members of L with policy preference (L, A)

F TRrO+7A(l1+a)+7pl

TA+TP . ;
T > a = > «; members of P with

Tp+TR

mr(14@)+mpa+m40 = TA+TL
TA+TL+TR >1=a> TR+7L "

vote for the challenger i

policy preference (R, P) vote for the challenger iff
Note that the voters in at least one of these groups vote for the challenger. If m4 > 7Ry,
then the members of L vote for the challenger. If w4 < wg, then the members of P vote
for the challenger.

When R endorses the challenger, only members of R see endorsement and members
of other IGs neither see endorsement nor public commitment. Then, the maximum vote
share the challenger gets is npp + ngrp, if members of L do not vote for the challenger.
This vote share is less than half by Lemma [1.5] Thus, the members of L must vote for

the challenger for R to have direct influence. This requires either % >lorl> ;—2 and

TA+TP
Tp+TR > Q.

When A endorses the challenger, only members of A receive an endorsement and
members of other IGs neither see endorsement nor public commitment. Then, the
maximum vote share the challenger gets is npp + nr4, if members of P do not vote
for the challenger. This vote share is less than half the given condition in the premise.
Thus, the members of P must vote for the challenger for A to have direct influence. This
requires either % <lorlx :—2 and a > %. These two conditions gives condition

in P6b.1.

When condition P6b.1 is satisfied, the challenger gets a vote share of npp + npp +
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Table 1.15: Voters’ vote for strategy profile given in Table 1.14

IGs @ Members [Vote (Endorsement)|Incumbent|Vote (no endorsement)
Lo = 0 < q[EP (n2p(1-0)) c(l+ o) 0 C=c(marnatrriial)
~ | LA(nza(1-9) c(1) o (FREralTa el
R lo = o < 1|BP (nrp(1-0)) c(1+a) 1 i (rppiatral)
= |RA (npa(1-9) i(1) 1+a )
Ala—as gl LA @nea) 1/2(@) a i(Lire )i Tas)
RA (6nra) 1/2(1 + @) 1+a i({refrL )
plo—as il LP (Gnep) c(l +a) 0 o(FL AL
RP (6ngrp) c(@) 1 (TRUTIRLatTAD)
A L R

(1—=9)npa or npp+nra+9dngp when R or A endorses the challenger respectively. The
challenger wins if these vote shares form majority. Otherwise, the challenger loses and
the IGs do not have direct influence. Hence, condition P6b.2 must be satisfied.
(Sufficiency)

For sufficiency, we prove that the challenger does not have profitable deviation from
the prescribed strategy profile. The challenger accepts offers from unlike-minded IGs
R and A and unlike-minded IG L. If conditions P6b.1 and P6b.2 are satisfied, the
challenger wins and implements (R, P) or (L, A) when R or A endorse the challenger
respectively. The challenger loses when L or P endorses the challenger, earning 0.
Implementing (R, P) gives her a payoff of a, and implementing (L, A) gives her a payoff
of 1. The challenger cannot profitably deviate (to rejecting) R’s or A’s or L’s or P’s
offer. If she rejects, she publicly commits to (L, P) and thus loses the election and gets
a payoff of 0. O
Proposition 1.6c. Let p. = (L, P), npp +npa < 1/2 and a, > 1. If the challenger
rejects the offer from like-minded IG L and accept offer from like-minded IG P then
unlike-minded IGs R and A have direct influence if and only if each of the following
conditions hold:

(Pbc.1) o> 74 >1 ormy <7 and a < TATTE > 1 and,

7I'R+7Tp

(P6c.2) min{nrp +nrp + (1 —0)npa,nrp + npa + ongp} > 1/2. L]
Proof of Proposition 1.6c

Proof. (INecessity)
Table 1.16 specifies the equilibrium decision of the challenger and policies she would
implement for each of the offers she accepts. Note that ONT = (i, (R, A)). Table 1.17

specifies how voters vote.
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Table 1.16: The challenger’s equilibrium strategy in Proposition 1.6¢

IGs | Challenger’s decision | Policy implemented
L Rejects (L, P)
R Accepts (R, P)
A Accepts (L, A)
rP Accepts (L, P)

Looking at Table 1.17 we can see that: members of L with policy preference (L, A)

mrO+mA(1+a)+mpl TA+Tp . :
T >a = 20t > o members of P with

7r(14@)+7 A0
TA+TR

vote for the challenger iff
policy preference (R, P) vote for the challenger iff >1=a> 7’;—2. Note
that the voters in at least one of these groups vote for the challenger. If m4 > 7R, then
the members of L vote for the challenger. If 74 < 7wg, then the members of P vote for
the challenger.

When R endorses the challenger, only members of R see endorsement and members
of other IGs neither see endorsement nor public commitment. Then, the maximum vote
share the challenger gets is nyp + ngp, if members of L do not vote for the challenger.

This vote share is less than half by Lemma Thus, the members of L must vote for

the challenger for R to have direct influence. This requires either %‘; >lorl> ;—‘; and

TA+TP
TR+TP > Q.

When A endorses the challenger, only members of A receive an endorsement and
members of other IGs neither see endorsement nor public commitment. Then, the
maximum vote share the challenger gets is nyp + npa, if members of P do not vote
for the challenger. This vote share is less than half the given condition in the premise.
Thus, the members of P must vote for the challenger for A to have direct influence. This
requires either % <lorlx :—2 < @. These two conditions gives condition in P6c.1.

When condition P6c.1 is satisfied, the challenger gets a vote share of npp + ngp +
(1=0)npaornpp+npa+dngp when R or A endorses the challenger respectively. The
challenger wins if these vote shares form majority. Otherwise, the challenger loses and
the IGs do not have direct influence. Hence, condition P6c.2.

(Sufficiency)

For sufficiency, we prove that the challenger does not have profitable deviation from

the prescribed strategy profile. The challenger rejects offers from IG L and loses, earning

0. The challenger cannot profitably deviate to (accepting) L’s offer. If she accepts L

offer, she gets votes from members of L and P. This gives her a total vote share of
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Table 1.17: Voters’ vote for strategy profile given in Table 1.16

IGs @ Members [Vote (Endorsement)|Incumbent|Vote (no endorsement)
Ll TP () c(1+a) 0 c(Fartrnatrrlia))
a=qa< — R0 e (e trpT
LA(npa(1—6) c(1) a (A )
— « mAOt+TpPpQ
Rla=ax<1 RP (nrp(1—9)) C(l +a) ! (rﬁuffpa )
RA (nra(1-19) i(1) 1+a i( 7I:A+7rf, )
— — TROF7pI
A a=a> 1 LA ((57’LLA) 1/2(&)7 ai ( 71'1}+7er)
RA (6nra) 1/2(1+a) 1+a i(7E=7E0)
— TROFT AL
b lomas i LEGme) | d+d 0 (e
— Tr(1+a)+ma0
RP (dngp) c(a) 1 ()

nrp+ (1 —90)npa + dngp, which is less than a half by Lemma Thus, the challenger
loses and earns 0. The challenger accepts offers from unlike-minded IGs R and A and
unlike-minded IG P. If conditions P6c.1 and P6c.2 are satisfied, the challenger wins
and implements (R, P) or (L,A) when R or A endorses the challenger respectively.
The challenger loses when P endorses the challenger, earning 0. Implementing (R, P)
gives her a payoff of a,. and implementing (L, A) gives her a payoff of 1. The challenger
cannot profitably deviate (to rejecting) R’s or A’s or P’s offer. If she rejects, she publicly

commits to (L, P) and thus loses the election and gets a payoff of 0. O
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Chapter 2

Fear of Exclusion and Dynamics

of Club Formation

2.1 Introduction

The study of club goods has spawned a huge literature in economics going back to at
least Tiebout| (1956) and Buchanan| (1965). Club formation is an integral part of our
economic, political, and social pursuits and its significance is evident from the several
studies attempting to model it. The study of clubs is important for a number of reasons:
it can provide insights for jurisdictional designs as the theory of clubs can capture
decisions about provision, membership size, and partitioning of population into clubs; it
can be applied in fields such as treaty formation, the internet, custom unions etc; it can
reveal how membership size is derived endogenously. Several extensions and refinements
of Buchanan’s theory of club goods have been modelled and analysed, but the analysis
of membership size in a dynamic context is largely missing in the club IiteratureE]

In contrast to much of the prior literature which has mainly focused on static incen-
tives, we aim to capture dynamic considerations with both finite and infinite horizons.
In this spirit, we investigate a dynamic model of club formation where individuals have
preferences which depend solely on the size (number of members) of the club they belong
to. The decision making process on the part of the individuals involves proposals and
responses (to proposals) to form a club of a particular size. A club forms if all potential

members agree unanimously. To secure membership in a club, it may seem obvious from

!These refinements include different forms of the congestion functions, hedonic games (the compo-
sition of members), different types of mechanism for exclusion, optimality of clubs, financing of clubs,
etc.
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the outset that individuals would always prefer to form or remain members of a club
which provides them the highest benefit, i.e. an optimal sized club. But uncertainty
about the future in a dynamic setting may instil fear among individuals about sustain-
ability of optimal sized clubs. In short, fear of exclusion from a sustainable popular
sub-optimal club can induce individuals not to form optimal sized clubs or to break
their existing optimal sized clubs. In this chapter, we study the dynamic decision mak-
ing process of club formation which may explain and uncover an endogenous “fear of
exclusion” phenomenon that is caused by long-run interactions, and can be supported
by a simple class of stationary equilibria.

Club theory, as developed by Buchanan (1965)), views club goods as public goods
that are excludable and partially rivalrous: there is excludability in the sense that the
club goods are restricted only to the members of the club; and there is rivalry because
of the crowding effect. If the cost of provision is shared equally among members then
increasing the size of the club reduces the cost. This, in turn, increases the utility of
each member but only until reaching a point where congestion may set in. Therefore,
individuals’ preferences will incorporate a trade-off between cost reduction and crowding
as size increases. We can think of many diverse examples of clubs goods. For instance,
trade unions can be thought of as clubs. The union’s objective is to negotiate terms
for better wages while simultaneously securing employment. Increasing the size of the
membership may result in compromise in the goals of high wages to secure employment.
The consequence is that members have preferences over the size of the club.

The early literature on club theory mainly aimed at examining the welfare aspect
of club formation (optimal provision of the club good and optimal size) in a static
setting. However, it is evident that players can join or leave clubs repeatedly. The future
implications of such decisions may be particularly important if the agents in the economy
are far-sighted and patient enough. For instance, suppose a group of individuals decide
to form a club X that gives them the current desired benefits. But (some) members
of club X may nonetheless choose to form a different club in the future which could
potentially hurt (some) other members of X. If so, the members may rationally avoid
joining such a club. Decision makers would consider these future changes induced by
their current decisions and this will affect their current decisions. Previous studies of
endogenous club formation have mainly captured the one-stage game approach (the
game ends after the stable state is reached) but largely ignored the dynamics in the

decision making mentioned above. Konishi et al. (1997) studied a coalition formation
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game with free mobility of players where the population partitions itself into clubs, but
the game ends as soon as the stable club structure is reached. Stiglitz| (1977)) analysed
club formation with a median voting rule by assuming that the current changes will not
lead to future changes. Klevorick and Kramer| (1973)) also considered a median voter
rule in a one period game with single peaked preferences over the decision variable.
Layard| (1990) studied a bargaining model of wages for a democratic trade union where
the median voter’s choice of wage is bargained with the firm. Under the assumption
of zero discounting, the equilibrium level of wages and employment was analysed. An
important distinction between these papers and ours is that the clubs’ decisions (not
just membership) are agreed at the formation stage through negotiations.

This chapter takes a step forward by developing a model of dynamic club formation in
which players can form or leave clubs over time. We study two versions of this framework:
one with a finite horizon and one with a infinite horizon. Specifically, we suppose that
players can form clubs at each time period by agreeing unanimously. For example, if
there is high congestion, some members might (if they get an opportunity) form a new
club of smaller size. The question then is whether we can support as, an equilibrium,
players forming sub-optimal sized clubs when they can possibly form optimal sized
clubs. To do so we compare the benchmark game of the club formation process where
the process must stop by some time period (finite period game) as compared to when
there is no deadline (infinite period game)ﬂ Note that finite horizon game is only a
benchmark against which to compare the impact of long-run dynamics.

We define a non-cooperative game of coalition formation in which each player’s
strategy is either to propose to form a new club or respond (say yes or no) to the
proposal offered to her. The order in which players propose is given by an exogenous
protocol. Each player only cares about the size of her club, rather than the identity of its
membersﬂ Utility increases initially with size, and then deceases because of a crowding
effect. There is, therefore, a unique optimal club size which maximises its members’
utility. Since all individuals are identical and have the same preferences over the size of
the club, they would all like to be members of an optimal sized club. The objective of
this exercise is to obtain equilibria where fear of exclusion (FOE) arises endogenously. A
class of FOE equilibria are the ones in which agents refrain from forming optimal sized

clubs. Observe that it is well-known from folk theorems that repeated interactions with

2We assume that players are aware of the horizon of their economic environment.
3The size of the club can appear directly in the players’ utility function through the cost sharing of
the club good or indirectly through decisions taken by a club of a given size.
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rational and patient enough players can allow for many SPE outcomes: so, of course, it is
easy to obtain FOE equilibria with SPE. But, in fact, we can obtain FOE equilibria even
with refined SPEs, that is with a class of Markov perfect equilibria (MPEs) to which
standard folk theorems do not apply. To this end, we concentrate on a very specific
class of stationary Markov perfect equilibria (SMPEs). In the infinite-horizon game, we
consider those equilibria in which clubs of only two sizes prevail in the long-run: a good
(bigger size) club whose members receive a higher utility; and a bad (smaller size) club
whose members receive a low utility. We establish the existence of SMPEs of interest of
such a game by construction.

Under the assumption that players are patient enough, we prove the existence and
characterize of a very specific class of (dynamically) stable club structures. The proper-
ties we consider when providing such a characterization are: a) existence of stable club
structures, and b) formation of optimal sized clubs in stable club structures. We explore
the different kinds of behaviour individuals might exhibit, depending on whether they
are in finite horizon or infinite horizon game.

Our main conclusions are derived from comparing the results of finite and infinite
games given in Propositions 1, 2 and, 3. If the players are patient enough, we show that
club structures with no optimal sized clubs may be stable in an infinite horizon game.
By contrast, this never occurs in the finite horizon game: using backward induction, we
find an unique equilibrium outcome in which as many clubs of optimal size as possible
form in the stable club structure. The assumption of a high discount factor is essential
and enables us to get the desired results; but it is also empirically relevant. A high
discount factor is natural when club formation and dissolution take little time.

Why may we observe stable club structures which have no optimal sized clubs in
the infinite horizon game? Despite the dynamic nature of the game, we can point out
two straightforward reasons that dictate the equilibrium behaviour which leads to such
club structures: 1) shared expectations that optimal sized clubs are not sustainable,
and 2) fear of exclusion. Players might believe, in equilibrium, that optimal sized clubs
would not survive for long. They might then fear exclusion from a club of sub-optimal
size which provides a larger return than the other sustainable club. In other words,
they fear exclusion from their best available option among clubs that are sustainable in
the future. Fear of exclusion manifests itself in players’ behaviour in such a way that
it compels disloyalty to optimal sized clubs and other non-stable clubs. By contrast,

these arguments do not apply in finite period game. When a rational individual sees a
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deadline, she can use backward induction and correctly anticipate the outcome at the
end: once the game ends, club structure cannot be amended any more. Even though
membership commitment is not feasible in our set-up, players’ ability to see the end
outcome guarantees non-betrayal. Since all players are aware that the horizon is finite,
this guarantee is mutually understood among the players. Thus, by the very nature of
a finite horizon, certainty about future outcomes offsets the limitations of the lack of
commitment. In contrast, when the horizon is infinite, players’ inability to commit plays
a crucial role: players cannot commit to remain loyal in the optimal sized clubs when
they expect that such clubs are not sustainable. This instils a fear of exclusion among
players to be left out of the best (among the surviving) clubs.

The rest of the chapter is organised as follows. Section 2.2 reviews the relevant
literature. We present our model in Section 2.3, and provide results for finite and
infinite period games in Sections 2.4 and 2.5, respectively. In Section 2.6, we discuss the

results and provide some intuitions. Section 2.7 concludes.

2.2 Related literature

Buchanan| (1965) was one of the first studies that looked at the welfare analysis of the
in-between case of pure public and private goods. Buchanan developed a general theory
of clubs to address the question of how the size of the club influences the provision
of public goods. For predecessors of club theory such as [Tiebout| (1956), Wiseman
(1957)), |Olson| (1965)) among others, it was not clear how the provision of shared good
and membership interacted. The reason for this was that the provision was exogenous,
which is in contrast to Buchanan clubs, where membership size is an endogenous choice
which depends on the provision decision. Several models and extensions have built on
this concept of Buchanan clubs: earlier papers include |Pauly| (1970), Wooders (1978)
and |[Shubik and Wooders| (1982, [1983); more recent papers include Page and Wooders
(2007), Banerjee et al.| (2001) and Bogomolnaia and Jackson| (2002).

This chapter is closely related to the models which allow for congestion effects. [Kon-
ishi et al| (1997) analysed a non-cooperative game where individuals have the same
congestion function. They proved existence for the general case and showed that exis-
tence may fail without the assumption of a common congestion function. Hollard| (2000)
studied a similar model with an anonymous congestion function which allowed for ex-
ternalities on non-members. |Holzman and Law-Yone| (1997)) looked at a more specific

case of congestion games, which reflects the negative effects of the congestion. Simi-
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larly, Milchtaich! (1996) studied a class of non-cooperative games in which the utility
of a player derived from using a specific strategy depends only on the total numbers of
players who are employing that same specific strategy, and the utility decreases with
that numbers in a way which is defined for that particular player. While these studies
prove existence and find stable Nash equilibrium strategy choices, the static nature of
these models cannot explain how an equilibrium is reached, if at all. By contrast we
follow |Acemoglu et al. (2012) by allowing for repeated interactions, and characterize
dynamically stable states.

Arnold and Wooders| (2015) studied a dynamic club formation game where the mo-
bility of players is modelled explicitly, and players are myopic. In their model, there
is no restriction on how clubs are formed and dissolved, in the sense that players si-
multaneously choose locations, and individuals who choose the same location form a
club. The result is that the existing members of a club cannot restrict further entry. By
contrast, we define a protocol and allow players to restrict entry by not proposing or by
rejecting proposals to expand the club. This enables us to find an equilibrium in which
the maximum feasible number of optimal sized clubs form when the horizon is finite.
In Arnold and Wooders (2015), such an equilibrium fails because of the indivisibility
problem: when the population size is not an integer multiple of the optimal size club, the
remaining individuals who are not members of optimal sized club prevent the process
from settling down. In further contrast, the players in our model are far-sighted and
therefore our formulation allows us to investigate equilibria in which players rationally
avoid forming optimal sized clubs.

Roberts| (2015) studied the dynamic formation of a single club which N players wish
to join. Decision makers are the members of the club, and the decision involves changing
the size of the club. The voting is by majority rule, and individuals are ordered according
to single-crossing preferences. One limitation of the paper is that the order in which the
individuals join or leave a club is determined by an exogenous system of seniority. In
contrast, we suppose that all members of a proposed club vote, and the club only form
if all members agree. Moreover, all individuals have the same preferences over club size.

Barbera et al.|(2001) studied a dynamic game of club formation where any member
of the club can vote to include a non-member/s unilaterally. The utility of the players
depends on the stream of the members included in the club; and players have (binary)
preferences over the other players. Non-members become active only after they are

included in the club. They presented conditions for the existence of a pure strategy
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perfect equilibrium for finite horizon games. In addition to finite horizon game, we also
explore the infinite horizon case, simplifying preferences by assuming that players only
care about the size of the club they belong to, and share preferences over the size of the
club. This enables us to compare equilibria in the finite and infinite horizon games.

This chapter also relates to the literature on non-cooperative coalition formation.
Seidmann and Winter| (1998) studied endogenous bargaining games where the agree-
ments can be reversed after they have been implemented. They consider superadditive
games and focus on equilibria in which the grand coalition forms in one step or a number
of steps. They show that if players are allowed to renegotiate then the process results
in the grand coalition, but this might not happen otherwise.

Chatterjee et al.| (1993)) analysed a game of coalitional bargaining with n players
where players can transfer utility. The sequence of proposers and respondents is deter-
mined by a given protocol. They consider superadditive games and mainly investigate
the effeciecny (no-delay and formation of grand coalition) properties of SSPEs. They
show that inefficiently small coalitions may arise in equilibrium and/or agreement may
be delayed. However, the sequence in which the players move significantly affects the
efficiency of the equilibrium. As opposed to them, the players in our model cannot
transfer utility and our efficiency results do not depend on the order of moves.

Hyndman and Ray| (2007) studied a coalition formation game in which agreements
are binding until all affected parties agree to renegotiate it. Allowing for history-
dependent strategies, they showed that for characteristic function games, efficiency is
achieved on every equilibrium path. [Ray and Vohra/ (1999)) studied a coalition formation
game where players have utilities which depends on the whole coalition structure. They
formulated the analysis after defining a partition function, and assuming that players
can write binding agreements. They provided sufficient conditions for no-delay equilib-
ria, and used these finding in the context of Cournot oligopoly. In contrast, members of
a club in our model cannot write binding contracts; in other words, they cannot formally
provide commitment to members within or outside the club they belong to.

Acemoglu et al.| (2012)) studied a dynamic decision making problem in a general
framework where the individuals are sufficiently forward looking. They proved exis-
tence and characterized dynamically stable states, which are functions of the initial
states. A state, in their set-up, corresponds to an economic and/or political system,
and individuals can take decisions over time to change the status quo. They provided

useful insights into why a particular state might be dynamically stable. We follow their
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approach in the context of club formation with respect to club size, and exploit their

design to analyse a very specific class of dynamically stable club structures.

2.3 The Model

In this section, we introduce the model of club formation. There are n identical indi-
viduals denoted by N = {1,...,n} with n > 3. The players are indexed by i. A club S
is a non-empty subset of players. We write s € N as the size of club S or the number
of members of S. A club structure, w is partition of N. Let II be the set of all club
structures. For any non-empty subset of K of IV, the set of partitions of K is denoted
by Ilg, with typical element 7.

The focus of this chapter is on the size of the club; so, we assume that the each
individual’s preferences do not depend on the identity of the members of her club, but
only on the size of the club. An individual who belongs to club S gains a per-period
payoff of v(s)ﬂ For each i € N and each 7w € II, define v;(7) as v;(w) = v(s) where
i €S emand s =|S|. We assume that v is strictly concave and single-peaked. This
implies that there exists an optimal club size for each individual.

Let P be the set of permutations of N and N' = 2V \ {#}. A rule of order p €
A(P) is an exogenous protocol, where p determines the order of moves of proposers in
the sequential game of club formation. Suppose that Nature chooses the sequence of
proposers (t1,...,ty). Every agent is chosen as a proposer exactly once. Thus, there
are n proposers in every period.

In each period t = 1,2...,T (where T may be infinite) the sequential game of club
formation proceeds as follows. The first proposer, ¢1, starts the game by proposing to
form a club S 3 1 or passes. If 11 proposes S to which she belongs then all i € S
simultaneously decide whether to accept or reject ¢1’s proposal. If all members accept,
the members of S form a coalition and each member then incurs a positive cost of
forming a club, denoted € > 0, in that period and the period ends. Note that the cost
of forming a new club could, in principle, depend on the size of the club but, here, we
only introduce this cost as a tie breaking device. Therefore, we assume this cost to be
given and fixed. If any ¢ € S rejects the proposal or the proposer passes then the next

proposer, 1o, makes a proposal S’ 3 19 or passes. The stage game then proceeds as

YBuchanan| (1965) assumed that there are m identical individuals, with utility represented by
U(z,s,G), where z is the private good consumed, s is the number of club members, and G is the
provision of the club good. Utility increases in x and G, and decreases in s (congestion from overcrowd-

ing).
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before, until a new club has been formed or the last proposer has proposedE The next
period then starts and the game proceeds with the first proposer in the order selected
by Nature.

All agents seek to maximise their average discounted per-period payoff, and share a
common discount factor § € [0,1). In each period, only one club is formed, if at all. In
any period ¢, if all the proposers pass or if all the proposals are unsuccessful then no
club is formed in that period.

Thus, at the end of each period ¢, we obtain a coalition structure 7‘, which contains:
(i) a new club (possible empty) that has been formed in the current period; (ii) clubs
in 7'~1 that have not been affected by the moves in the current period (none of their
members have successfully proposed or agreed to form another club); and (iii) the broken
clubs (one or more of whose members has left the club, to join the new club). We assume
that members of the broken club remain in their old club after some of the members
have left.

Period t starts with the club structure obtained from the last period, t — 1. In any

1 can be altered at most once.

period t, the club structure from the last period, 7!~
Thus, when a player ¢ gets to move, the club structure from the last period is intact and
she has the opportunity to change it, either as a proposer or as a respondent. Hence,
the current coalition structure for an active player ¢ in period ¢ is 7¢~1.

A history at any stage of the game is a complete list of all proposals, acceptances
and rejections that took place in all the previous periods and stages. A player is called
active at history h' at date t if it is her turn to move after history h'. We assume
that all players possess perfect recall and that the game is of perfect information. At
any stage, each player observes and recalls everything that has previously transpired in
the game, which we call a complete history. We focus on subgame perfect equilibria in

stage-undominated strategies, i.e., those in which, at any stage, no player uses a weakly

dominated strategy. We will refer to such strategy profiles, simply, as equilibria.

Optimality or efficiency. In our analysis of sequential club formation, we define op-
timality as follows: optimal club structures are the ones which have all possible optimal-
sized clubs; on the other extreme, sub-optimal club structures are the ones in which none
of the clubs are of optimal size. In the literature of club goods or public goods, it is not
clear whether efficiency or Pareto-optimality should be viewed from the point of social

welfare or the welfare of the representative member of a club (See Helpman and Hillman

5The period ends when either a club is formed or the last proposer has proposed.
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(1977), Ng (1973), and Ng (1978)). As a first step in this chapter, we refrain from
the complete welfare analysis of equilibrium club structure and follow the approach of
Buchanan clubs to find optimal club structure, so we use the word ’optimal‘ even though
we are not using it in the sense of welfare analysisﬁ In some instances, we will comment

on whether an equilibrium club structure is Pareto-optimal.

2.4 Benchmark: Short-run interactions

In this section we study the game with finite number of periods, i.e. 1 < T < oo. The
main purpose of this section is to characterize equilibria of the finite game, so as to
compare equilibrium outcomes in the finite and infinite games. We start by studying
the special case of T =1 period.

We know that v is strictly concave and let s* = min{n,arg maxseyv(s)} be the
optimal club size. Throughout the chapter we assume that v(s) > v(s') = v(s) —e >

v(s’). This assumption, plus the concavity of v imply that

v(s*) —e>wv(s) Vs#s* (2.1)
where € > 0.

Proposition 2.1. Let k* be implicitly defined by k*s* <n < (k* +1)s*. If T'=1 then
in any subgame perfect equilibrium, the following holds: (i) no club of size-s* breaks up;
and (ii) if at the start of the period there are fewer than k* clubs of size-s* then an

additional club of size-s* forms.

Proof. Let 7 be the initial club structure and A be the set of agents who are members

of a size-s* club at the the start of the game; that is
A={ie N:3SC Nsuchthatie Ser & s=s"} .

Part (i) To prove part 4, it suffices to show that whenever a proposer offers to form a
club which includes member/s of A, the proposal is rejected. To see this, consider the
proposer, t,, who proposes last. Suppose the last proposer offers to form a club which
includes member/s of A or in other words, she proposes to break club/s of size-s*. The

utility of the agents in A is v(s*) and thus the best offer the proposer can offer is a club

5In deriving the Pareto-optimality conditions, Buchanan equilibrium clubs maximise the benefits of
a representative club member rather than maximising the total net benefit of the whole population.
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of size-s*. If a respondent in A accepts the offer, she gets a payoff of v(s*) — ¢, whereas,
if she rejects then she receives a payoff of v(s*). Thus, each respondent i € A rejects
the offer from ¢, to form a club of size-s* because v(s*) > v(s*) —e. As a result, the
last proposer is unsuccessful in breaking size-s* club/s.

Consider now the second to last proposer, ¢,_1 and suppose that she offers to break

a club of size-s*. Anticipating that the club of size-s* will remain intact if she rejects
proposal from ¢,,_1, a respondent i € A rejects the offer and the proposal is unsuccessful
for the same reason as above. Proceeding along the same lines, we can say that a
proposer ¢; is unsuccessful in breaking size-s* club if all the proposers in the order from
t; onwards till the last proposer, ¢,, are unsuccessful in their attempt to break club/s
of size-s*. We proved that ¢, is unsuccessful in breaking size-s* club and therefore by
inductive reasoning, no proposer is successful in forming a club which includes members
of A, proving part (i).
Part (ii) Let m be the number of clubs of size-s* at the start of the game. Note
that only one club is formed in every period and therefore we just need to prove that
whenever a club is formed, it must be of size-s* and that a club forms if m < k*. If
m < k* then the number of remaining players, s*(k* —m), are a multiple of s* who are
outside A. Now, consider the last proposer ¢,.

e If 1, € A then no new club forms. From part (i) we know that the proposer either
passes or proposes an unsuccessful club.

e If 1, ¢ A then she successfully forms a size-s* club. Given condition (2.1), all the
respondents in N \ A would accept a proposal to form the size-s* club. If ¢,, successfully
offers the members of N\ A to form a size-s* club then she gets a payoff of v(s*) — 5 If
she passes or offers an unsuccessful proposal then she gets a payoff of v(s) < v(s*) — ¢,
and, therefore, she forms a size-s* club in every equilibrium.

Consider now, the penultimate proposer.

e If 1, 1 € A then no new club forms. From part (i) we know that such a proposer
would either pass or offer an unsuccessful proposal.

olfu, 1 ¢ A then a club of size-s* forms, either now or at some later stage. If ¢,,_;
anticipates that she would not otherwise be a part a size-s* club which forms at some
later stage then she successfully proposes to the members of N\ A to form a club of size-

s*. She is indifferent between forming a size-s* club now and passing if she anticipates

"If vy, offers a proposal to a member/s in A then she is unsgccessful. Thus, the only way she can form
a new club is by offering the proposal to the agents in N \ A. Also, she would offer to form a size-s*
club because it gives her the highest payoff.
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that she would be included in the club of size-s* at some later stage. In either case, a
size-s* club forms.
Proceeding recursively, any proposer who does not belong to the optimal sized club
would:
1. Successfully propose to form a new club of size-s* if she anticipates that she would
not otherwise be part of club of size-s* which forms at some later stage or
2. Passes or successfully proposes to form a new club of size-s* if she anticipates joining
a size-s* club at some later period if she passes. In either case, a club of size-s* forms.
As m < k*, some individual, and therefore some proposer must not be in A: for

every protocol p. Consequently, a club of size-s* must form, proving part (ii). O

Proposition shows that, in a single period game, an optimal sized club forms
if it is possible to form one, i.e. if s* or more than s* individuals do not belong to a
club of size-s* at the start of the period. It also shows that members of optimal sized
club never break their clubs (pass if they are proposer or reject any proposal if they
are respondents). This implies that if £* optimal sized clubs already exist at the start
of the game then k* clubs would remain intact by the end of the game. Note that
size-(n — s*k*) is the next best club after size-s* club since v is strictly concave. Then,
Proposition 1 also implies that if £* optimal sized clubs exist at the start of the game
then the individuals who are not in optimal sized club form a club of size-(n — s*k*)
if they already do not belong to size-(n — s*k*) club; otherwise every proposer passes.
Individuals know that they will get payoff only once and therefore they strive to get
the highest payoff, i.e to form or join an optimal sized club as soon as they get an
opportunity. If they are already in optimal sized club then they can anticipate that
none of the members of their club would break their club because optimal sized club
provide them the highest payoff since forming new clubs incurs a cost. We now consider

the more general case of T' > 1 finite.

Proposition 2.2. If T is finite then the following holds in each period: (i) no club of
size-s* breaks up; and (ii) if at the start of the period there are fewer than k* clubs of

size-s* then an additional club of size-s™ forms.

Proof. We start by proving Part (i). In the last period T', no club of size-s* breaks up.
The last period is equivalent to the one period game. Hence, the same argument applies
to the last period as to the one period game.

In period t = T — 1, no club of size-s* breaks up. We begin with the last proposer.

We show that last proposer, ty, is unsuccessful in breaking any size-s* club, either
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by forming a club which includes member/s who are in the optimal sized club or by
successfully forming a new club when she is already a member of an optimal-sized club.
Suppose that she proposes to form a new club of size-s* to a member of an optimal-sized
club. This respondent anticipates that her club will remain in place in the next (last)
period. If she accepts the offer then she gets a total discounted payoff of no more than
v(s) — e + dv(s) and she gets a payoff of v(s*) + dv(s*) if she rejects. The respondent
then rejects the offer because v(s*) + dv(s*) > v(s) — e+ 0v(s). Thus, the last proposer
in the last period is unsuccessful in forming a new club which includes any member of
an optimal-sized club. Finally, suppose that 1, € A. In equilibrium, she cannot break
her current club: anticipating that her club remains intact in the next period, ¢,, gets
a payoff of v(s*) 4+ dv(s*) if she passes or offers an unsuccessful proposal. This is the
maximum payoff she can get. If she successfully forms a new club, she incurs a cost of
€. Thus, the last proposer in period 1" — 1 cannot break any size-s* club.

Any respondent in a size-s* club, would reject any offer to form a new club if she
anticipates that her club will never be dissolved in all the later stages and periods, i.e. if
all the proposers in later stages and periods are unsuccessful in breaking any size-s* club.
In other words, a proposer in period t is unsuccessful in breaking any size-s* club in that
period if all subsequent proposers in that and in later periods fail to break up any size-s*
club. We know that no proposer in the last period is successful in breaking a size-s* club
and that the last proposer in the second last period is unsuccessful. Hence by inductive
reasoning, no proposer in any period is successful in breaking any optimal-sized club,
proving part (i).

We now prove Part (ii).

Consider a period ¢ in which there are m! clubs of size-s* and that m! < k* and A is a
set of agents who belong to a size-s* club in that period. Since m! < k*, s*(k* —m!) > s*
individuals are not in A.

Now, consider a proposer k in period t.

o If 1, € A, she passes or offers an unsuccessful proposal. To see this note that:
1 If she passes or offers an unsuccessful proposal, she gets v(s*) + Zf:t 11 5 tu(s*)

2 If she successfully forms a new club, say of size-35, she gets a payoff of v(3) — ¢ +

ST 7 (s)

We know that v(s*) > v(3) and that Zf:tﬂ 5ty (s*) > Zf:tﬂ 57 tv(s). There-

fore, 1, € A passes or offers an unsuccessful proposal because v(s*) +ZZ:H_1 5 tu(s*) >
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v(E) — e+ X1, 0 u(s) ]

Consequently, any new club must be offered by a proposer who does not belong to
A.

o If 1, ¢ A then a new club of size-s* forms, either now or at some later stage of the
current period.

Suppose that £ = n and that the proposer belongs to a club of size s; # s*. The
proposer gets a payoff of v(sy) + Zz:t 41 57 tv(s) if she passes or offers an unsuccessful
proposal. The proposer can successfully offer to the agents in N \ Zﬂ Since s* is the
unique maximum and s*(k* —m!) > s*, the proposer offers to individuals in N'\ 4 to form
a club of size s*. Condition (2.1) implies that all respondents accept. The proposer gets a
payoff of v(s*) —E—i—Zfth 87 tv(s*) if she offers a club of size-s* to individuals in N\ A.
Thus, the proposer forms a new club of size-s* because v(s*) — e + Zf:tﬂ 0t (s*) >
v(sk) + ZZ:H-I a7 u(s).

Suppose k # n and that the proposer belongs to a club of size-sp # s*. She suc-
cessfully forms a club of size-s* if she anticipates that she would not otherwise be part
of size-s* club at some later stage. She is indifferent between forming a club now and
passing if she anticipates joining a size-s* club at some later stage. In either case, a club
of size-s* forms in the period ¢.

In sum, a club of size-s* forms in period ¢ if 1, ¢ A. As m! < k*, some individual,
and therefore some proposer must not be in A: for every protocol p. Consequently, a

club of size-s* must form, proving part (ii). O

Proposition [2.2| implies that in every period an optimal sized club would form if it
if possible to form one and that no exiting optimal sized club would break until the end
of the game. Individuals can anticipate that optimal sized clubs remain intact until the
very last period if they form or join an optimal sized club. Then, from there onwards
they can get the highest payoff in every period. Thus, if there are enough periods to

form all optimal sized clubs then will be k* clubs of size-s* in the stable club structure.

Corollary 2.1. Let m* (possibly 0) be the number of size-s* clubs at the start of period
1. Then, at the end of period t = (k* — m*) there exist k* clubs of size-s*.

This is a direct consequence of Proposition We know from Proposition [2.2] that

8Since there is discounting, the agents do not wait to become part of size-s* club till the next period
and they take the opportunity to be part of a size-s* club either by forming one or by agreeing to the
proposer who wants to form one.

9From part (i) we know that no club of size-s* breaks and therefore individuals who belong to A
reject any offer.
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a club of size-s* never breaks. Then, after all the optimal-sized clubs are formed, all
the proposers who are members of a size-s* club would pass when given the opportunity
to propose, and all the respondents who are members of a size-s* club reject any offer
to form a new club. Thus, all clubs at the end of period k* — m* are optimal sized,
and there are some left over individuals who cannot form an optimal-sized club because
there are not enough individuals left to form one.

The analysis of the finite-horizon game implies that the outcome (number of clubs
and club sizes) of all possible equilibria is unique. Depending on the protocol and the
initial club structure, some individuals will end up in an optimal sized club and those
who did not get the opportunity to become member of an optimal sized club would end
up in a sub-optimal sized club. Agents anticipate that at the end of the game, there
will only be two types of clubs: one club of size-(n — m*s*) and rest of the clubs would
be of size-s*. The finite horizon allows members of the optimal sized club to implicitly
“commit” not to break their club if agents are aware that the process of club formation
ends at some point. Note that outcome in the finite game is also Pareto optimal.

The club structure at the end of period £* —m* would have k* clubs of size s*. In the
next period, players who are not in a size-s* club would form a club among themselves,
ie. a club of size-(n — k*s* < s*), if they already do not belong to a club of size-
(n—k*s*): a club of size-(n — k*s*) is the next best club after a size-s* club. Then, the
club structure at the end of period k* —m*+1 would have one club of size-(n—k*s*) and
k* clubs of size-s*. This club structure would never change because, as we mentioned,
size-s* clubs never break, and size-(n — k*s*) is the best club for its members if they
cannot become members of a size-s* club. Thus, all the possible stable club structures

of the finite period game have the maximum possible number of clubs of optimal size.

2.5 Long-run interactions: T = oo

In this section, we analyse how clubs of inefficient size may form in the infinite horizon
game. We saw in Section 2.4 that, in the case of short-term interactions, all the possible
optimal-sized clubs form after a finite number of periods and never dissolve. Once all
the optimal-sized clubs have been formed, the rest of the agents form the next best club
and remain in that club forever. As a result, the equilibrium stable club structure does
not change once all the optimal-sized clubs and next best club have been formed. Thus,
optimality (stable optimal club structure) is achieved in the case of finite periods. The

objective of this section is to show that this may not hold if there is no deadline. In
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particular, fear of exclusion may appear endogenously in an equilibrium. If agents are
far-sighted then fear of exclusion from a relatively better club can make agents behave
differently as compared to the case of finite periods. A change in behaviour, in turn,
might change the club structure obtained, since membership in a club is itself influenced

by the behaviour of agents.

2.5.1 Equilibrium and strategies

Note that games with infinitely repeated interactions and patient players may have many
equilibrium outcomes (cf. the folk theorem). It is therefore easy to find an equilibrium
in which clubs of inefficient sizes form . Following the lead of |Acemoglu et al.| (2012),
we therefore use the Markovian solution concept. Specifically, a player’s strategy can,
generally, depend on the complete history, i.e. everything that has transpired in all
stages of all previous periods; but in this section we focus on Markovian strategies (cf.
Maskin and Tirole (2001)). We will therefore shed unneeded generality and only provide
a formal definition for such strategies.

The definition of Markov strategies begins with the set of payoff-relevant states,
which in this case are of two types: proposer states, and respondent states. A proposer
state is a pair of a club structure 7w € II and a list of remaining proposers (ig,...,tn) €
N, for some £ € {1,...,n}. (We identify ¢, as the identity of the proposer, whose turn
it is to make a proposal). A responder state is a pair of a proposer state (7, ((tg, ..., tn))
and a proposal to form a club S € 2V,

For a player who is a proposer and active at history h’, the only payoff-relevant
variables of the history are the current coalition structure 7, and the remaining sequence
of proposers; for a respondent, the payoff-relevant variables are the current coalition
structure, the remaining sequence of proposers, and the proposal just made to her, S.
(We interpret S = () as passing). The sets of proposer and responder states are denoted
by KP and K" respectively, with generic element &.

Let K7 be the set of proposer states in which it is player ¢’s turn to make a proposal
ie., KV = {(7’[’, (e, .. .,Ln)) e KP:y = i}; and let K be the set of responder states
in which ¢ has to respond to a proposal i.e., K] = {(7‘(‘, (g, - .,Ln),S) e K": 83 2}
A (stationary) Markov strategy for player ¢ € N is a pair o; = (a4, 8;) of a proposer
strategy and a responder strategy, where a;: K¥ — 2N and B;: KT — {yes,no}. Note
that strategy profile o; is stationary in the sense that it only depends on history via

payoff-relevant states.
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A stationary Markov perfect equilibrium (SMPE) is a stage-undominated subgame
perfect equilibrium in which all players use stationary Markov strategies. In particu-
lar, we are interested in finding pure strategy SMPEs. Henceforth, any reference to

‘equilibria’ is to the pure strategy SMPEs.

2.5.2 (Sub-optimal) dynamic stable club structure

Now we characterise the equilibria of this game. To this end we will use the approach

of |Acemoglu et al. (2012)) to define dynamically stable club structures.

Definition 2.1. We say that a club structure m € 11 is dynamically stable if there exists
a threshold 5 € (0,1) such that for all § € (6,1), there exists a SMPE in which the
following holds: (i) 7 is formed after a finite number of periods with positive probability
on the equilibrium path; and (ii) whenever m is formed (on or off the path), it remains

i place in all future periods.

In other words, 7 is dynamically stable if it does not change once it has been formed
in some period. Our objective in this section is to show that there exists a dynamically
stable club structure m which only consists of clubs of sub-optimal size, i.e. where none
of the clubs are of size-s*. We now state the main result of this section.

Now, we state Proposition and provide a proof and intuition for it. We will use
the following notation to prove the Proposition. For any integer § < n, let m(s) be
the maximum number of clubs of size-s that can possibly be formed, i.e. m(s) € N is

implicitly defined by m(5)s <n < (m(5) + 1)s.

Proposition 2.3. For any 5§ € N that satisfies m(5)s < n and v(n —m(38)s) < v(s),
there is a threshold 6 < 1 such that, if 6 > & then there exists an equilibrium in which
the following holds in each period: (i) no club of size-s ever breaks up; and (ii) if at the
start of any period there are fewer than m(S) clubs of size-s then an additional club of

size-§ forms.

For notational ease, let m(s) = m. From Proposition we show that the dynamic
stable structures that exhibit FOE can be obtained with stationary strategies. In these
stable club structures, members of size-(n — m3s) are excluded from size-§ clubs. We
proved through Propositions and that every possible stable club structure of the
finite horizon game has as many optimal sized clubs as possible. Proposition [2.3] shows
that the result of the finite horizon game might not hold in the infinite horizon game

where it is possible to generate equilibria in which none of the clubs in the stable club
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structure are of optimal size. We provide the intuition for this result in Section 6 and

discuss why this result cannot be replicated in the finite horizon game.

Proof. The proof of Proposition is constructive and proceeds in four steps. In Step
1, we construct a function W; for each player i, and establish some properties which
will be useful in the next steps. Step 2 defines a stationary Markov strategy o. Step 3
defines the continuation values; and finally, in Step 4, we show that ¢ is an SPE, thus
completing the proof of the Proposition. Note that § < s* is consistent with the premise

and some § > s* may also satisfy the premise.

Step 1: Preliminaries. We begin with the construction of n real functions W1y, ..., W,.
The domain of each W; is the union of the set of proposer states K? and the set of coali-
tion structures II: K = K? UII.

To define W;, i € N, we need to establish some additional notation. First define the
order <1; on N \ {i} as follows: if i = 1 or ¢ = n, then <; =<, where < is equivalent to

strictly less than; otherwise
1+1<...<Gn<l1<2<G1—1.

Proposer ¢ proposes to other agents to form a club as defined by the order <i;. Now
for each club structure 7 € II, let A(7) be the set of agents who are members of club of

size-3, that is
A(m)={i € N:i¢c S for some S € 7 such that s = 5} .

For each i € N and 7 € II, we define S;(7) € 2V as the coalition comprising the first
5 — 1 agents (according to order <i;) in N \ A(w) if n — |A(m)| > 5, and as N \ A(n)
otherwise.

We are now in a position to define W;(k) for every k € K. To this end, consider
the following path of the game that begins with proposer state k = (7r, Loy Ln)), ie.,
player ¢, is about to move in a proposal stage at which the current club structure is m

and the list of remaining proposers is (i, ..., tp):

1. In any proposal stage at which she is called upon to propose, player i behaves as

follows:

(a) If i belongs to A(r), or if the current club structure comprises m size-5 clubs
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and one size-(n — ms) club, then she passes.

(b) Otherwise she proposes to form club S;(m).
2. All proposals made (on this path) are successful.

It is readily checked that on this path, the game reaches a dynamically stable club
structure after a finite number of rounds, which comprises m size-s clubs and one club
of size-(n — ms§). Let W;(k) be the expected payoff to player ¢ resulting from this path
(where expectations are taken over the distributions of proposer orders in each period).

To complete the definition of W, we must define the values it takes when Nature
has not yet selected the sequence of proposers and k contains some coalition structure
7 € II. In this case, we set W;(m) = E, [WZ (7’[', (L1, .,Ln))}, where the expectation is
taken over the set of proposer lists (t1,...,t,) which Nature may select at the start of

any period using probability distribution p.

Lemma 2.1. For each i € N, let W;: K — R be defined as above. Then there exists
5 € (0,1) such that the following holds for all § > §:

(i) W =max {W;(r): i ¢ A(m)} <v(5) —¢;

(i3) (1 — §)v(s*) + Wi(m) < v(3) — ¢, for alli € N and 7 € I such that i ¢ A(r);

(111) Wi(k) < v(8), for allk € K and i € N.

Proof. (i) To establish the first part of the Lemma, it suffices to show that W;(7r) <
v(5) — ¢, for all i € N and 7 € II such that i ¢ A(r). As there is only a finite number
of pairs (i,7) such that i ¢ A(r), this indeed guarantees that W < v(3) — e.

Let i € N and 7 € II be such that i ¢ A(r), and suppose first that |A(7)| = m3. By
definition of W;, this implies that

W) = v(n —ms) if N\ A(r) €

v(n —ms) —e otherwise;

so that W;(m) < v(§) — e because v(n —ms) < v(8), where ¢ is the cost of forming a new
clubm Indeed, if N\ A(7) ¢ , then all proposers in A(7) pass, and the next proposer
outside A () successfully forms the coalition N \ A(r), which contains i.

Now suppose that ‘A(ﬂ')l < m3s. It follows that the next proposer who is not in

A(r), say j, forms the size-5 club Sj(m). If ¢ is a member of S;(m) then she receives

v(5) —e < v(5). If ¢ is not a member of S;(7) then it follows from the definition of the

YRemember the assumption that v(s) > v(s') = v(s) — & > v(s")
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path in Step 1 that she will either end up in a size-$ club or in a size-(n — ms) club
after a (random) finite number, say 7, of periods. As her stage payoff is bounded above
by v(s*) and 7 < m + 1, i’s expected payoff (conditional on i ¢ S;()) is itself bounded
above by

(1-06) 258 Lu(s*)+0™(1-9) 258 YE[v(3)] —¢) = (1= (s*) +0™(E[v(3)] —¢) ,
s=1
where § € {5,n —ms5} is the random variable describing the size of i’s club from period
m+1 onward, and the expectation is computed from the distribution of proposer orders.
As v(n — ms) < v(s) and the probability of i ending up in the (n — ms)-sized club
is positive, E[v(8)] < v(5). Moreover, as lims_1(1 — 6™)v(s*) + 6™ (E[v(3)] —¢) =
E[v(5)] — ¢, there exists &1 € (0,1) such that (1—46™)v(s*)+6™(E[v(3)] —¢) < v(5) —¢,
for all § € (61,1). This in turn implies that W;(7) < v(5) — €. Henceforth, we assume
that 6 > ¢;.
(ii) Let i € N and 7 € II be such that i ¢ A(r). By definition of W, we have

%i_)ml (1= 0)v(s*) + dWi(m)] < h_)r% [(1=0)v(s*)+ W] =W <v(5) —¢,

where the last inequality follows from part (i) and § > &; . Hence, there exists d2(i,7) €
(0,1) such that (1 — &)v(s*) + 6W;(n) < v(5) — ¢ whenever § > d5(i,7). We obtain
the result for all i € N and m € II be such that i ¢ A(n) by imposing § > §y =
max {d2(¢,7): i ¢ A(m)}. Henceforth, we assume that § > 4.

(iii) Let i € N and k € K and let mg denote the club structure obtained at the end
of the period if S forms. Suppose first that i € A(w). Then, by definition W;(k) = v(3).
Suppose now that i ¢ A(m) and |A(7)| < ms. It follows that the next proposer (not in
A(r)), say j, forms the size-5 club S;(7). If i is a member of S;(r), then she receives
v(5) — e < v(3). Otherwise, her payoff is (1 — 0)v(so) + 0Wi(mg;(x)) < v(5), where sq is
the size of her current club and the inequality follows from from part (7).

Suppose now that i ¢ A(m) and |A(w)| = m3. By definition of Wj, this implies that

W) = v(n — ms) it N\ A(m) e

v(n —ms) —e otherwise;

Setting 0 = max{d;,d2}, we obtain the Lemma. O
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Step 2: Construction of the strategy profile ¢ = (01,...,0,). For each player
i € N, strategy o; prescribes her the following behaviour. At any proposer state

(7, (tes-- - tn)) € KP:

(a) If i belongs to A(r), or if the current club structure comprises /m size-5 clubs and

one size-(n — ms§) club, then she passes.
(b) Otherwise she proposes club S;(m).

Note that the club structure at the start of the period can be altered at most once
per period. For every club structure 7 € II and any proposal (offered club) S € 2V\ {()},
let mg denote the coalition structure obtained at the end of the period if S forms. At

any responder state (7r, (Loy v ytn), S) e K"
(c) If i belongs to A(7), then she rejects proposal S.

(d) If i does not belong to A(w), and either |S| = 5 or [|[A(7)| =m5 & S = N\ A(n)],

then she accepts proposal S.

(e) Otherwise, she accepts the proposal if and only if:

(1= 0)v(|S]) + dWi(rs) > (1= d)v(so) +oWilm) if =1,
Wi(m, (2, ..., ) if0>2),

where sg is the size of the club i belongs to in 7.

Note that o defined above depends on K" or KP which only contain the payoff-

relevant part of the history; so o is Markovian.

Step 3: Continuation values. We now define the continuation values from play
according to the strategy profile define above. Let V7 (k) be the continuation values of
player i from play that begins in state x (according to O’)H

From conditions (a) and (c) in the definition of o, agents in A(r) always pass when
they are proposers and reject when they are responders. As a consequence, no existing
club of size-s will ever break up. Note that (a) and (b) in Step 2 correspond to (1)
in the path defined in Step 1. Similarly, (¢) and (d) in Step 2 correspond to (2) in
the path defined in Step 1. We know from Step 1 that, for any k € K, the payoff

of player i is Wj(k) if she plays according to (a)-(d). Hence, conditions (a)-(d) imply

Note that the sets of proposer and responder states are denoted by K? and K" respectively, with
generic element k.
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that V,7(k) = Wj(k) for i € N, where K = K? UII and & is either a proposer state or

respondent state.

Step 4: Verification that ¢ is an SPE. Let § be defined as in Lemmaand, from
now on, assume that 6 > 5. We saw in Step 2 that o is a stationary Markov strategy
profile. To complete the proof, therefore, it remains to establish that ¢ is a subgame
perfect equilibrium. By the One-shot Deviation Principle, it suffices to check that there
is no state at which an agent has a profitable deviation from the prescribed strategy

profile.

One-shot deviations at proposer states. We begin with proposer states. Take an
arbitrary state k = (7, (j1,...,71)) and let i be the agent whose turn it is to propose.
(a) We show that there is no profitable deviation from (a), as defined in Step 2.
a.1 Consider first the case when i € A(w). Strategy o prescribes her to pass. If she
does so then, from (c¢), we know that her current club will never be dissolved. Hence,
her total discounted payoff from playing according to o is v(5). By deviating from o,
either (i) she makes an unsuccessful proposal, in which case her payoff is v(s), or (ii)
she forms another club of size-s, so her payoff is (1 — J)(v(5) — ¢) + dv(5), or (iii) she
successfully proposes S with s # 5. In cases (i) and (ii), she does not have a profitable
deviation. In case (iii), she dissolves her size-5 to form a club of a different size. The

payoff she obtains by doing so is bounded above by
(1—=08)(v(s*) —e)+ W < v (3)

where the inequality follows from our assumption that § > § and Lemma, (ii). Hence,
proposer ¢ cannot profitably deviate from o.

a.2 We now consider a case where 7 is such that there are m clubs of size-§ and
one size-(n — mS§) club. Strategy o prescribes i to pass. If she passes then her payoff is
v(n —ms). If she deviates, she can only make a successful proposal to agents who are
not in A(r), since all agents in A(7) reject all future proposals. So, by deviating, i can
only be in clubs of size s’ < n — m3. Since v(s’) < v(n — m3), there is no profitable
deviation.

(b) We show that there is no profitable deviation from (b) defined in Step 2. We
consider two cases: when |A(7)| < m5 and when |A(7)| = m3.

b.1 If |A(m)| < m3 then S;(m) is the first 5 — 1 successors of i in N \ A(nw). If she
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offers S;(m) then, from (d), we know that she successfully forms a club of size-5; so her
payoff is v(5) — e. By deviating from o, either (i) she successfully forms another club S
with s # 5, or (ii) she makes an unsuccessful proposal or passes. In case (i), we know

that her payoff is v(5) — €. In case (ii), her payoft is

(1 —0)v(so) +oWi(m) ifl=1,
W/Z'(W,(LQ,...,Ln)) ife>2,

where s¢ is the size of her current club. If £ = 1, then we know from Lemma 1(ii)
that her payoff is bounded above by (1 — §)v (s*) + 6W < v(5) — . If £ > 2, then from
Lemma (i), we know that her payoff is bounded above by W < v(3) —¢e. Hence, i has
no profitable deviation.

b.2 Let |A(r)| = m5 such that i € S and s < n — m&. Then, if she moves according
to o, she successfully forms S;(7) such that i € S;(7) and s;(7) = n —ms. Her payoff
then is v(n —ms) —e. If she deviates, she can only make a successful proposal to agents
who are not in A(7), since all agents of A(7) reject all the future proposals. So, by
deviating, i can only be in clubs of size s’ < n —ms. Since v(s') —e < v(n —ms) — ¢,

she has no profitable deviation.

One-shot deviations at responder states. We now turn to responder states.

(c) We show that there is no profitable deviation from (c) defined in Step 2. Let
i € A(m). Strategy o prescribes her to reject any offer. If she rejects, we know from the
equilibrium construction that her current club will never dissolve. Thus, her payoff is
v(5). If she rejects, she gets V,?(x). From Step 3 we know that W;(k) = V,7(x). We also
know from Lemma [2.1fiii) that v;(5) > W;(k) = V,7(k) for all k € K. Hence, ¢ cannot
profitably deviate.

(d) We show that there is no profitable deviation from (d) defined in Step 2.

(d.1) Suppose that i ¢ A(rw) and that i is offered S > i with s = 5. Strategy o
prescribes her to accept the offer. If she does so then her payoff is v(5) —e. By deviating

to reject the offer, her payoff is
(1 —0)v(so) +oWi(m) ifl=1,
VVZ'(TF,(LQ,...,Ln)) ife>2,

If £ = 1 then her payoff is bounded above by (1 —6)v (s*) + W < v (5) —e. If £ > 2,
then from Lemma (i), we know that her payoff is bounded above by W < v(5) — ¢.
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Hence, ¢ cannot profitably deviate.

d.2 Suppose that i ¢ A(r), |A(r)] = m& and that i is offered S > i such that
s = n — ms8. Strategy o prescribes her to accept the offer. Then, from the same
argument as in (b.2), she has no profitable deviation.

(e) Strategy o prescribes player i to accept the offer S iff the expression on the
LHS is strictly greater than the expression on the RHS of the inequality. Note that
the expression on the LHS is the payoff player ¢ gets if she accepts offer S, and the
expressions on the RHS are the payoffs she gets if she rejects offer S for £ =1 and £ > 2.
Thus, ¢ cannot profitably deviate from accepting offer .S if the expression on the LHS is

strictly greater than the expression on the RHS. 0

Corollary 2.2. Let 5 € N that satisfies m(5)s < n and v(n —m(5)s) < v(§), then
any club structure that comprises m clubs of size-§ and one club of size-(n — m3) is

dynamically stable

This is a direct consequence of Proposition Note that there is a multiplicity of
equilibria and hence there are also other equilibria which have properties different from
the one defined above. If 5 < s* then the premise in Proposition is satisfied without
any condition. If § > s*, then we need to impose the condition that v(n — ms) < v(s)
or n —ms§ < 2s* — § for the condition in the premise to be satisfied.

The following example illustrates Definition [2.1] and demonstrate the mechanism
behind our equilibrium construction. This example provides some intuition for the

general result in Proposition

Example 1. Let N = {1,2,....8} and v(s) = 10s — s% for all i € N. Hence, the
optimal club is of size 5. Take for example a club structure m = {S1, S2, S3} such that
s1 = s9 = 3 and s3 = 2. Let A be the set of players who are in a club of size 3 and
let X =11,2,3,4,5,6,7,8] be a ternary relation. If § > 8/9 then the following strategy

profile forms a pure strategy SMPE in which 7 is a dynamically stable club structure:

e If proposer i belongs to a club of size 3 or m has been formed then she always
passes, and otherwise proposes to the next two agents in X \ A to form a club of
size 3 if 8 — |A| > 3, otherwise proposes to next agent in X \ A to form a club of

size 2.

e Let sg be the size of the current club of respondent i and s be the size of the club

she has been offered. If sy = 3 then i rejects any offer. If sg # 3, and either s = 3
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or |A] = 6 and s = 2 then she accepts the offer. Otherwise, she accepts the offer
iff (1 —9)v(s) 4+ 2056/10 > (1 — d)v(so) + 2055/10

The intuition is as follows. Even though the result would hold for any club structure,
assume that the club structure at the start of the game is such that there exists one
club of size 3 and one club of size 5. It is readily checked that the strategy profile above
leads to dynamically stable club structure 7 at the end of period 2: one club of size 3
forms in the first period and one club of size 2 forms in the second period, and never
changed thereafter.

Note that every player can end up in one of the two clubs in the long run and remains
in that club forever: a ”good club” (club of size-3) in which she receives 21 in every
period, and a ”"bad club” (club of size-2) in which she receives 16 in every period. A
club structure at the start of any period is either a stable club structure = or would
ultimately lead to a stable club structure w. In the former case, player i’s expected
discounted payoff is 21 if 7 is in a good club, and 16 otherwise. In the latter case, player
i receives (1 — d)v(s) in the current period and 9/10 x 21 +1/10 x 16 = 6205/10 in the
next period (i belongs to a good club with probability 9/10). Her expected payoff is
therefore (1 — d)v(s) + (6205/10), which is less than 21 for all values of s (recall that
d > 8/9). The agents in good clubs would never want to leave their current club because
of the fear of ending up in a bad club at some later stages of the game. (There is a
positive probability that a member of a good club club ends up in a bad club if she
decides to break her current (good) club now to form an optimal sized club).

Thus, every agent ¢ wants to minimise the chance of ending up in a bad club. In
respondent stages, this includes rejecting any proposal if respondent i already belongs
to a good club: even if the proposal is to form an optimal sized club, the respondent
knows that optimal sized clubs are not sustainable and fears ending up in a bad club.
It also includes accepting any proposal S 3 ¢ such that s = 3 when i is not already in a
good club. Any attempt by the members of a bad club to form a club which includes
members of a good club would be unsuccessful; and any proposal to form a good club
when enough agents are not in a good club is successful. In the proposal stage, it is
therefore optimal for player i to pass if she already is in a good club and/or the current
club structure is 7, and otherwise to propose a good club if enough agents are outside
a good club, and to propose a club with the rest of the agents otherwise.

This example illustrates why the result in the infinite horizon game is different from

that in the finite period game. In particular, it explains how and why there might
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be situations where none of the clubs which form are of optimal size in equilibrium:
any deviation to propose to form a optimal club would be either unsuccessful or is
not profitable, as the club structure would revert back to (sub-optimal) dynamically
stable club structure w. The role of the discount factor is crucial to get this result. If
the discount factor is small then the agents do not regard future payoff highly enough.
Therefore, they would form an optimal sized club as soon as they have an opportunity
because only the current period payoff really would matter; and forming optimal sized
club would earn them the highest payoff. In conclusion, the above mentioned strategy

profile fails to survive in equilibrium if agents’ discount factors are not high enough.

2.6 Implications

The analysis of dynamic coalition formation in infinite periods contrasts starkly with the
analysis of finite periods in Section 2.4. In the finite period game, we saw that optimal
sized clubs form as long as there are enough agents left to form one; and that once an
optimal club forms, it never dissolves. The idea is that the game ends at some point and
players, in the last period, form the optimal sized club because they only care about the
payoff in that period. If they are already in an optimal sized club then they choose to
remain in that club. Thus, players can infer what would happen in the last period: if all
optimal sized clubs have already been formed then these clubs remain intact, otherwise
one optimal sized club forms. Knowing what happens in the last period, the agents in an
optimal sized club can guarantee their fellow members not to dissolve their current club
in the penultimate period. Applying this reasoning, players use backward induction to
anticipate that once an optimal sized club forms, it does not dissolve till the end of the
game. However, if the players are unsure about the sustainability of optimal sized clubs
then they cannot always guarantee not to dissolve an optimal sized club, as they do not
know what happens eventually.

The uncertainty mentioned above about the future leads to a natural lack of com-
mitment: if players, for some reason, are pessimistic about the stability of optimal sized
clubs then they would not commit to stay in the optimal sized club, as it might hurt
them in future (if they end up in the worse club). Note that commitment here does
not mean that players can write binding contracts; this is mutually understood among
the members of a club based on their beliefs and time horizon. We know that the ideal
scenario for each player is if she could become a member of an optimal sized club and

stay in it forever. Thus, if players were able to commit by writing binding agreements,
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then there would be no difference between stable states of finite and infinite horizon
games. Players would then form optimal sized clubs as soon as they can and enforce
the commitment (to not to dissolve their club) by writing contractsB The resulting
(unique) outcome is that all optimal sized clubs form at some time even in the infinite
horizon game and never dissolve, given that players can write binding contracts. Thus,
for the results in Section 2.5 to hold, it is important that players do not have the means
to formally commit.

In Proposition we prove the existence of and characterize a (dynamically) stable
club structure in which none of the clubs need be of optimal size. This characterization
relies on the observation that sufficiently forward looking agents do not support a change
which might ultimately lead to a situation in which they are worse off. Consider an
equilibrium which prescribes clubs of size § < s*. Agents who can make changes in the
current period to get a higher return by forming an optimal sized club cannot guarantee
that they will remain in that club. This is because they may believe (based on what
other agents do) that the optimal sized club is not sustainable in the future. Note that
the agents who are currently in a bad club have high incentives to change the clubs: they
know that if they are in a bad club and the stable state in reached, they will remain in
the bad club forever. Those who immediately gain by forming an optimal sized club now
cannot refrain from taking decisions later that would hurt some of their fellow agents
who made it possible to form an optimal sized club. For instance, suppose some of the
agents in the bad club are offered membership in an optimal club. As, optimal sized
clubs are not sustainable, members of such an optimal sized club cannot commit not to
dissolve the optimal club.

Based on players’ pessimistic views and their response to such views, a steady state
will be reached at some point in time in which only clubs of two different sizes exist.
Players strictly prefer to be included in the larger club, and therefore take advantage of
an opportunity to join such a club, as they fear being excluded from such a club in the
future. The presence of an inferior club in the stable state is a requisite condition for
individuals to exhibit fear of exclusion. If this is not the case, players do not fear being
excluded from sustainable (same size) clubs in the stable state: knowing that everyone
would eventually end up in same size club, they could profitably deviate in the current
period from forming sub-optimal sized to optimal sized clubs. Thus, in the absence of

inferior clubs in the stable state, the strategy profile which prescribes players to form a

12Commitments can be enforced by imposing cost on those who break the agreement.
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sub-optimal sized club cannot survive in equilibrium. The presence of an inferior club
and hence fear of exclusion not only sustains sub-optimal sized clubs but may also lead
the proposers and responders to form clubs of sub-optimal size out of fear that the
current club structure will be replaced by a new one, and that they may be left out of
the better club.

Fear of exclusion (from a better sustainable club) is the main reason why players
cannot assure that they will remain in the optimal sized club. This leads to two intuitive
results. First, the stability of a club structure turns on whether there are enough players
excluded from better clubs to jointly form such a club. It does not depend on whether
players would prefer to be members of a club that is not in the structure. For instance, in
Example 1, members of A and B can form a new club of size 5; but this club structure is
not stable when the players fear exclusion. Second, a dynamically stable club structure
can be ineflicient, i.e. there might be another club structure whose payoff dominates the
payoffs in the dynamically stable club structure. Again in Example 1, a club structure
with one club of size 5 and one club of size 3 Pareto dominates the club structure with

two clubs of size 3 and one club of size 2.

2.7 Conclusion

This chapter has examined a process of club formation in a dynamic setting when
individuals are far-sighted. An important feature of the dynamic club formation process
is that given the rules that govern the formation and dissolution of clubs, the current
decision makers have an opportunity to take a decision to their advantage that affects
their and others’ choices in the future. This implies that dynamic club formation must
recognize that current decision-makers make choices knowing that their decision will
have an impact on their future choices, and, therefore, their current decision might
depend on what they know or believe about future outcomes.

We developed a framework to study this problem of dynamic club formation when
individuals are only concerned about the size of the club they belong to. All players are
identical and have the same preference over club size. Assuming that per-period payoff
functions of the players are strictly concave and single-peaked, there exists an optimal
sized club which maximises the utilities of its players. In each period, players get an
opportunity to either propose to form a new club of a particular size or respond to such
proposals. A club forms when all the potential members agree. The game is played T

times where T' could be infinite. In addition to other players’ equilibrium strategies, a
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player’s decision to form a new club might depend on whether the player knows that
the process goes on for a finite or an infinite number of periods. Players are far-sighted;
and in each period they take a decision to maximise their expected average discounted
per-period payoffs.

Agents are aware whether they are in a finite or a infinite horizon game. In both
finite and infinite horizon game, agents are uncertain which club they will end up in the
stable state, which depends on the exogenous protocol. But in the finite horizon game,
agents are certain that optimal sized clubs do not break until the end of the game: so if
an agent join an optimal sized club then she will remain in it until the game ends. By
contrast in the infinite horizon game, agents are not sure whether optimal sized clubs
will survive in the long run. If agents believe that optimal sized clubs are not sustainable
then they do not form optimal sized and aim to become part of larger and sustainable
sub-optimal sized club as soon as possible. In this case, agents are certain that if optimal
sized club forms, it must eventually break. Uncertainty then kicks in when the optimal
sized club breaks and they do not know which club they will belong to in the stable club
structure.

We use the same approach as/Acemoglu et al.| (2012) in finding stable club structures,
i.e. club structures which never change after they have been formed. In this chapter, we
investigate stable club structures of the finite horizon and the infinite horizon games.
The idea revolves around whether we can generate an equilibrium in which players have
fear of exclusion which induces them to not form optimal sized clubs. In particular,
whether and how many optimal sized clubs exists in stable club structures: optimal
stable club structures are the ones where all possible clubs are of optimal size and sub-
optimal club structures are the ones in which none of the clubs are of optimal size. In the
infinite horizon game, because of the multiplicity of equilibria we focus only on a very
specific class of equilibria to find stable club structures with interest in the properties
defined above about the optimal clubs. We compare why and how the results differ in
the two games, if at all. The main aim is to we uncover the underlying phenomenon
for such a difference between the strategic behaviour of players in the finite and infinite
horizon games that leads to different outcomes.

We have investigated and provided the characterization for stable club structures
that have all possible optimal sized clubs and stable club structures that have no opti-
mal sized clubs (sub-optimal club structures). We found that sub-optimal stable club

structures can only exist in infinite horizon games. It is interesting to note that sub-
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optimal club structures cannot be found in the finite horizon game, in which the only
difference is that the players can apply backward induction argument to find that opti-
mal sized clubs remain intact until the end once they are formed. As the model of an
infinite horizon examined in Section 2.5 shows, players might fear exclusion when they
are uncertain about future outcomes. These sub-optimal stable club structures exhibit
a lack of commitment on the part of players to stay in optimal sized clubs because they
have negative views on the sustainability of optimal sized clubs, and therefore fear ex-
clusion from the best sustainable club. Such optimal sized clubs would therefore break
down over time in the infinite horizon game when players have these sort of beliefs. How-
ever, in the finite horizon game, players use backward induction to anticipate that in the
last period all possible clubs of optimal size would form and therefore they do not fear
exclusion; so they know that optimal sized clubs are fool proof. The presence of a club
worse than the sustainable sub-optimal club is a requisite for individuals to have fear of
exclusion. It is reasonable to think that the population is a not an integer multiple of the
size of the sub-optimal club. Thus, at the end, some individuals would be left out of an
sub-optimal sized club in the stable club structure. When the sub-optimal sized club is
smaller than the optimal sized club, the remaining players left out of sub-optimal sized
clubs cannot form an optimal sized club. However when the sub-optimal sized club is
larger than the optimal sized club, a simple condition is required to discourage players
from deviating.

Club coalition equilibria of the infinite horizon game are based on particularly simple
strategies with proposers proposing to form a sub-optimal sized club if they are not
already members of such a club and enough players are left, and otherwise they either
pass or form a club, which is worse (a club with leftover players). The respondents
respond by accepting an offer to form a sub-optimal sized club if they are not already
members of one, and otherwise reject if they are in a sub-optimal sized club or accept
to form any other club if it is beneficial. When players are sufficiently forward-looking,
this equilibrium strategy profile generates a sub-optimal club structure since players fear
exclusion and are uncertain about the future.

The theory in this chapter has several interesting extensions. In our study, individ-
uals whose sole aim is to join a club only care bout the size of the club. It would be
interesting to look at the hedonic setting in which the individuals have different tastes,
and preferences not only over the club size but also who they share the club with.

Another interesting extension would be to investigate other possible equilibria (in the
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infinite horizon case) such as clubs of three different sizes, all different from the optimal
size and to examine the behaviour which supports these kinds of club structures. We
could also do robustness checks on the equilibria of the infinite period game by proving
that there are no joint deviations. We can also introduce a refinement that satisfies

forward induction.
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Conclusion

Micro-targeting has increasing been used in the political campaign to effectively com-
municate with a sub-group of voters. On one hand, there are commercial organisations
which are consistently collecting date on voters to provide it for a fee, and on the other
hand, more interestingly, there are some lobbying organisations which, in addition to
their usual lobbying activities, are also engaged in collecting data with the intention
to push for their agendas. The first contribution of this thesis is made to the litera-
ture of lobbying which studies IGs’ influence on the policy outcomes. Chapter 1 of this
doctoral thesis, provides a analysis of the influence lobbying organisations (IGs) have
on the policy-making process when these IGs use MT as a lobbying tool. The analysis
demonstrates that some IGs can influence policy outcomes in their favour when they are
the only one who have information on voters’ preferences. In particular, IGs who are
opposed to the candidate’s ideology can influence the candidate to take a policy stand
in their favour, provided that the challenger does not care enough about the issue that
IG is concerned with. This happens because the IG can send group-specific messages to
some voters, which might prove worth for the candidate to win. In exchange for MT on
behalf of the candidate, the IG demands policy favours. We also find that MT is not an
effective tool to change policy outcomes in its favour if the IG has the same ideology as
the candidate. However, their existence in the political system can affect the influence
other IGs have on the policy outcomes. We also show that in a two dimensional policy
space, MT is less harmful when the two candidate are completely opposed to each other
as compared to when they are partially opposed to each other.

The second contribution of this thesis is to the literature of club goods. In Chapter
2, we study a dynamic game of club formation in which individuals’ utilities depend only
on the size (number of members) of the club they belong. The earlier literature on this
topic has mainly analysed this class of club formation game in a static setting. Chapter
2 aims to fill the gap by investigating the club formation game in a dynamic setting. We

find that in the infinite horizon game, individuals might refrain from forming clubs that
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provides the highest per period payoff, but this behaviour is never observed in the finite
horizon game. In never ending long term interactions, individuals might have pessimistic
views on the sustainability of what is regarded as the best club. In that case, they may
form clubs which are not best, but popular and sustainable than the other sustainable
clubs. Fear of exclusion is the main factor which compels this kind of behaviour. Since,
there is no way to formally commit to remain member of a club, individuals cannot
remain loyal not break club if they form best club. However, in the finite horizon game,

backward induction naturally lead individuals to remain in best clubs.
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