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1 Introduction

Municipal governments make decisions that affect citizens in very direct and visi-
ble ways. They may decide how local services are distributed, which neighborhoods
receive investment, which groups benefit from public programs, and they may also
contribute to communities being neglected. In principle, democratic elections on the
municipal level should discipline these choices. If an incumbent politician provides
poor services or treats citizens unfairly, voters can punish him at the next election. In
local politics, citizens may also have another option: they may leave the municipality
and move somewhere else. At first glance, both of these mechanisms look like ways
in which citizens can hold local governments accountable: an incumbent who governs
badly can be voted out, or abandoned. To describe these two responses, we borrow
the convenient terminology of Hirschman (1970): voice and exit. In Hirschman’s
original use, exit refers broadly to leaving or switching away from a declining firm,
organization, party, municipality, or state. Voice refers broadly to trying to improve
the situation from within, for example by complaining, protesting, voting, organiz-
ing, or otherwise expressing dissatisfaction. In this thesis, we use the terms more
narrowly. We restrict ”voice” to mean electoral discipline through voting, while us-
ing ”exit” to describe residential mobility out of the municipality. However, in our
paper, these two responses are less alike than this parallel suggests, and neither nec-
essarily forces politicians to serve all citizens equally. Voting and leaving bear on
an incumbent in very different ways — indeed, Hirschman (1970)) already observed
that the availability of exit can crowd out the exercise of voice rather than reinforce
it. We make this asymmetry precise once the incumbent’s incentives have been laid
out; for now it is enough to note that residential mobility need not discipline local
government in the direction one might expect. In a divided municipality, where cit-
izens belong to different social, ethnic, economic, or political groups, an incumbent
may have stronger electoral ties to one group than to another. In that setting, the
incumbent may not need to satisfy the whole population in order to remain in office.
It may be enough to satisfy a loyal or electorally important group, while neglecting
another one. More importantly, biased service provision may itself become a political
strategy. By choosing who receives services and who does not, the incumbent may
change the future electoral environment in his own favor.

Previous research has already studied several parts of this problem. One line of
work studies elections as a mechanism of accountability. It describes how voters may
discipline incumbents when politicians care about holding office and when campaign
promises are not fully credible. One of the key ideas in this literature branch is that
voters can use backward-looking (retrospective) voting rules: they reward politicians
who perform well when holding the office and remove those who fail to produce sat-
isfactory results. This helps explain how democratic elections may create incentives
for politicians to provide effort, public goods, or good governance.

Another body of literature studies local mobility and residential choice. In local
politics, citizens are not only voters; they are also residents who may decide whether
to stay or leave. This literature shows that local policy and population composition
are connected. Taxes, services, housing conditions, public goods, and redistribution
can affect who lives in a municipality. As a result, local political decisions may
change not only current welfare, but also the future composition of the electorate.

Finally, there is work that studies divided societies, polarization, and discrimi-
natory politics. This work shows that politicians may benefit from group divisions.



When voters are attached to groups or parties, the incumbent may have an incentive
to appeal to one side rather than govern in the common interest. In such settings, so-
cietal division can weaken accountability, since citizens of the incumbent’s preferred
identity may be unwilling to punish the politician for neglecting another group.

These literature blocs, together with their main theoretical mechanisms and con-
tributions, are discussed in greater detail in the literature review section . The
accountability literature (Ferejohn, (1986} Kiss, 2012)) models voice over a fixed elec-
torate, with explicit strategic interaction over how much the incumbent must provide.
The mobility literature (Hindriks| 2001} (Glaeser and Shleifer] [2005]) lets policy re-
shape the electorate, but represents the electoral response in reduced form, without
bargaining between the groups over which provision is contested. This thesis embeds
retrospective-threshold bargaining into a single model in which the same incumbent
can also reshape his electorate through exit, which lets us measure the marginal effect
of exit against an otherwise identical voice-only benchmark. The contribution is one
of synthesis and formalization in terms of a game-theoretical model. The research
question of the paper is: when do reelection incentives lead an office-motivated mu-
nicipal incumbent to provide services to one identity group rather than universally
— and does the channel through which citizens respond, voice or exit, make such
discrimination more or less likely?

The thesis takes a game-theoretic approach to answer this question. The problem
is modeled as a strategic interaction between an incumbent, and two citizens groups,
A and B, which may represent ethnic, linguistic, religious, class-based, or other
politically relevant identities. The incumbent is associated with group A, while
the challenger is associated with group B. At the same time, citizens also differ in
political allegiance: some are partisan supporters of the incumbent or the challenger,
while others are independent voters. This means that group identity and political
preference are related but not identical. The incumbent therefore does not face
an undifferentiated electorate; instead, he deals with two groups with potentially
different political compositions and different electoral importance.

The incumbent values reelection and chooses between three types of service pro-
vision. No provision means that the incumbent does not provide any services to
either group. Universal provision means that services are provided to both groups
uniformly. Targeted provision means that services are provided only to group A, the
group electorally associated with the incumbent. The incumbent does not necessarily
discriminate because he dislikes group B. Still, we assume that the incumbent cannot
outwardly discriminate against his own group. As a result, he chooses between "no
discrimination” and ”discrimination in favor of A”. While that is an assymetrical as-
sumption, two reasons compel us to make it. The first is that we are seeking to model
ingroup favoritism, and view the choice between universal and ingroup provision as
more realistic in that context. The other is that we are following the literature,
in particular the model in |Glaeser and Shleifer| (2005)), where a similar assumption
is made. Citizens respond either by staying or leaving, or by voting according to
whether their group receives enough services. The election then determines whether
the incumbent remains in office. [[| Each actor is assumed to act strategically, taking

'We abstract from turnout incentives. This is a standard simplification, but it is not fully
realistic: the rational-choice literature on turnout emphasizes the paradox of voting, namely that in
a large electorate an individual voter has little instrumental probability of being pivotal. See [Riker
and Ordeshook| (1968), [Ferejohn and Fiorina) (1974)), and |Feddersen| (2004)). We therefore assume
full turnout throughout and leave endogenous turnout outside the model.



into account how the others will respond. We will also treat each citizen group as a
player, that is, as if it could make decisions on behalf of its members. The analysis
focuses on equilibrium outcomes: under what conditions does the incumbent pro-
vide no services, provide services to both groups, or provide services only to his own
group? In line with the literature, the opposition or challenger will not be treated
as a player.

The general mechanisms described above are formalized through two mechanisms.
The first one is a voice model. In this setup, citizens cannot leave the municipality, so
voting is their only instrument to discipline the incumbent. To do that, independent
(non-partisan) voters in each group set group-specific retrospective thresholds, ¢4
and tg. They support the incumbent only if their own group receives enough service
provision. The incumbent knows these thresholds and chooses a service mode and
exact quantity of provision accordingly. In this setting, biased provision can arise
because the incumbent compares the electoral value of satisfying group A with the
electoral value of satisfying group B, taking into account the cost of service provision
and the political composition of each group. Then, the incumbent may provide
services to the group whose support is pivotal for reelection, while neglecting a group
whose votes are unattainable, or unnecessary. An important thing to emphasize is
that voice operates as a genuine sanction: the only thing that moves the office-
motivated incumbent is the prospect of losing office, so conditional voters discipline
him precisely by threatening to withhold the support he needs to win.

The second model is an exit model. In this model, some citizens are mobile.
If they receive sufficiently low utility from remaining in the municipality, they may
leave before the election. The incumbent understands this and chooses the policy
strategically. Universal provision keeps both groups in the municipality, while tar-
geted provision keeps the incumbent’s group and may allow the mobile segment of the
opposing group to leave. As a result, targeted provision may be attractive because it
changes the composition of the electorate (Curley effect, see below). The incumbent
may prefer to provide services only to his own group if doing so increases his chance
of reelection enough to justify the cost. This is where the voice and exit mechanisms
come apart. Exit in the paper does not act exactly as a second disciplining device
running in parallel to voting. In the voice model, citizens discipline the incumbent
through their electoral response; in the exit model, a resident leaves only because the
incumbent’s policy makes her utility from remaining in the municipality fall below
the outside option. If the residents who leave belong to a group whose support the
incumbent was not relying on (which is precisely the region of the cost function we
are interested in), their exit does not punish him. Instead, it changes the composi-
tion of the electorate in his favor and may increase his probability of reelection. In
a divided municipality, exit can therefore become part of the incumbent’s strategic
problem: by making staying unattractive for the opposing group, targeted provision
may end up doing part of the incumbent’s work for him.

The main contribution of the thesis is to isolate how exit changes the discipline
that voice would otherwise impose. We first build a voice-only benchmark in which
conditional voters in each group use retrospective thresholds to bargain over provi-
sion, and characterize when this bargaining sustains universal provision and when it
tips into targeted provision to the incumbent’s group. We then let the same incum-
bent reshape his electorate by allowing dissatisfied members of the opposing group to
exit, holding everything else fixed; comparing the two settings isolates the marginal
effect of exit. Our central finding is that this effect is one-directional: exit, as de-
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signed in our model, does not add a second channel of accountability but weakens the
first, enlarging the region of the parameter space in which discriminatory provision
is sustained. Voice can hold the office-motivated incumbent to account; exit actually
aids the incumbent by removing the voters he would otherwise have had to satisfy.
We then relate this shift to the assumptions and parameters of the model and to the
real-world determinants they map onto.

The rest of the paper is structured as follows. We first discuss the literature
foundations of this thesis in Section [2l We then move to Section [3], where we begin
constructing our model (the curious reader may choose to start there). In that
section ([3.2), we begin by restating one of our main foundational reference models,
developed by Kiss| (2012), and reformulate it in a more formal game-theoretic fashion.
We then proceed to introduce and solve our own voice model in Section There,
we first restrict the incumbent to inducing only universal provision that satisfies
voters from both groups. In Section we lift this restriction, thereby allowing
reverse clientelism toward group B through universal provision: the incumbent is
now able to induce universal provision at a level that satisfies only group B, but not
group A. Since incumbents typically do not bear the personal costs of local service
provision, we introduce taxation and budgeting in Section [3.5] Finally, in Section
3.6 we explore the exit mechanism by allowing citizens to leave the polity before the
election if their utility becomes too low. We conclude by discussing the implications
of our findings, their connection to the broader literature, and potential limitations.

2 Related Literature

We will begin with presenting and discussing the existing literature body related to
this thesis. The question of how reelection incentives shape biased municipal service
provision lies at the intersection of residential mobility, electoral accountability, and
strategic political behavior. The central idea that motivates this thesis is that munic-
ipal services are not only welfare instruments; they can also be electoral instruments.
In a divided municipality, an incumbent may use service provision to influence ei-
ther who remains in the municipality or which voters are electorally decisive. The
literature can therefore be organized around two mechanisms that we have defined:
voice, where citizens respond to incumbent’s policy through voting, and exit, where
citizens respond through mobility.

We start with exploring the literature related to the voice mechanism. This set-up
poses a following problem: how voters can discipline incumbents when they cannot or
do not leave the polity. The relevant starting point here is the literature on electoral
accountability. |Alesinal (1988) challenges the implication that electoral competition
necessarily produces policy convergence. In his model, parties care not only about
winning office but also about the policy implemented after the election, and campaign
platforms are not always fully credible. Rational voters therefore anticipate possible
post-election deviations from announced platforms. This is relevant for our paper
motivationally, as it highlights why the analysis should focus not only on electoral
promises or formal platforms, but also on the incentives politicians face once in office.

Ferejohn| (1986]) provides the core model of electoral accountability. Author stud-
ies how voters can control incumbents when campaign promises are not credible.
Standard electoral competition assumes that candidates announce platforms and
then implement them, but Ferejohn| (1986)) argues that this assumption is weak



because politicians may deviate once in office. The paper therefore asks whether
repeated elections can create an incentive for incumbents to act in voters’ inter-
ests. The paper builds a dynamic accountability model. Voters do not observe the
incumbent’s action directly; instead, they observe performance. The voter uses a
retrospective rule: reelect the incumbent if performance is above a threshold K, and
remove him otherwise. The incumbent then chooses effort by comparing the cost
of satisfying the threshold with the future value of staying in office. The optimal
incumbent strategy is to exert just enough effort to meet the voter’s threshold only
when the realized state is favorable enough. The optimal voter threshold depends
positively on the value of office to the incumbent. The more valuable reelection is,
the more voters can demand from the incumbent. In the uniform special case, the
retrospective threshold becomes stationary, and voter welfare rises with the incum-
bent’s value of remaining in office up to a point. For this thesis, |[Ferejohn (1986)
provides the foundation for the voice mechanism, where citizens use voting to re-
ward or punish the incumbent. Importantly, Ferejohn| (1986) also proposes the idea
that his disciplining result is clearest in the homogeneous-electorate case; when vot-
ers are heterogeneous, he shows that individualistic or group-based retrospective
criteria can weaken electoral control unless voters use an aggregate performance cri-
terion. [Banks and Sundaram (1998)) reinforce this accountability logic in a broader
agency framework. They study retention as a disciplining device when a long-lived
principal decides whether to keep or replace short-lived agents. Their model shows
that a threshold-based retention rule can motivate better behavior even without full
precommitment.

In the analysis section, we rely heavily on [Kiss (2012), who develops a model
with partisan and independent voters and uses an accountability mechanism similar
to that in [Ferejohn| (1986]). The main interest of the model is politicians engaging
in divisive politics even when it does not clearly increase their direct vote share,
and even when it may also benefit the opposition. The model has an incumbent,
an opponent, partisan voters, and independent voters. Independent voters are im-
portant because they can discipline the incumbent by setting a retrospective effort
threshold. The incumbent first chooses whether to engage in divisive politics. Di-
visive politics converts some independent voters into partisans of either side. After
that, independent voters set an effort threshold, the incumbent chooses effort, and
the election occurs. Independent voters set the reelection threshold so that the in-
cumbent is just indifferent between exerting effort and choosing zero effort. The
incumbent then chooses exactly that effort. Divisive politics reduces the share of
independent voters and increases the probability for the incumbent to win with zero
effort, and the incumbent chooses divisive politics for all admissible values of the
model parameters. Divisive politics weakens accountability because it reduces the
number of independent voters able to discipline the incumbent. Kiss (2012) also
shows that the opposition can benefit from divisive politics because the weakening
of accountability can increase the opposition’s probability of winning. Thus, both
sides may gain from polarization, while voters lose because effort and accountability
decline. This paper is relevant to the thesis mainly because it gives a useful voice
setup where partisan voters are not the main source of accountability, while neutral
or independent voters can condition support on performance.

The natural starting point for exit mechanism is Tiebout| (1956), who provides the
foundation for thinking about local public goods and residential mobility. [Tiebout
(1956) argues that the problem of preference revelation for public goods is different at
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the local level than at the national level. At the national level, citizens cannot easily
choose among alternative governments offering different tax-service bundles. At the
local level, however, citizens may choose among municipalities. A resident can move
to the community whose bundle of taxes, local goods and services best matches his
preferences. In this sense, residential mobility becomes a way for citizens to reveal
demand for local public goods.

Tiebout| (1956) is therefore the conceptual base block for the exit mechanism. In
his model, mobility disciplines local governments because municipalities compete for
residents, and citizens “vote with their feet” by selecting the community of residence.
Under strong assumptions—full mobility, full information, many communities, no
employment restrictions, and no interjurisdictional externalities—local public-good
provision can approximate a market-like allocation. However, Tiebout| (1956]) also
recognizes that these assumptions are demanding. Mobility is costly, citizens do
not have perfect information, and local policies can generate external effects across
communities.

Local public finance literature develops this connection between local policy and
community composition. [Epple et al. (1984)) integrate voting and residential choice
in a model of local jurisdictions. One of their contributions is to analyze equilibrium
when households simultaneously choose where to live in response to local tax-public-
good bundles and, once resident, participate in determining those bundles through
voting. The paper provides a theoretical mechanism through which municipal policy
and the composition of the local electorate are jointly determined.

Fernandez and Rogerson| (1996) make a related point in the context of public ed-
ucation. They study communities where individuals sort by income, local education
is financed by local taxation, and tax rates are chosen politically. Their conclusion is
that policies affecting the attractiveness of a community can change its income com-
position, tax base, public-service quality, and welfare. The relevance of Fernandez
and Rogerson| (1996) for our paper is motivational: it shows that local public-service
policy can affect sorting across communities and that changes in community compo-
sition can have important welfare effects.

Hindriks| (2001) is more directly useful for the exit side because it shows how
mobility can create political inefficiency. The paper shows that when rich and poor
residents are mobile to different degrees and policy is chosen by majority rule, a
jurisdiction’s policy affects who enters or exits, and this changed population then
affects future policy. One interesting result is that a majority may reject a Pareto-
improving tax reduction if it fears that the policy would attract new residents and
shift the political majority. This is highly relevant for the thesis because it shows that
mobility can generate political failures: it is possible to rationally choose inefficient
policies because one anticipates how policy affects the future electorate.

The exit logic is also directly motivated by Glaeser and Shleifer| (2005). Their
Curley-effect model studies an incumbent who uses inefficient redistribution, hostile
rhetoric, or biased public-service provision to encourage an opposing group to leave
the jurisdiction. They argue that the Curley effect challenges two standard assump-
tions about government: that forward-looking leaders are less likely to adopt socially
harmful policies, and that voter or resource mobility disciplines bad local policy. In
their account, longer political time horizons and stronger mobility responses can in-
stead make harmful incumbent strategies more attractive. Specifically, the authors
explore the situation where incumbent would adopt inefficient, wealth-reducing poli-
cies that drive some residents away. They say that these policies can be electorally



rational if they reshape the electorate in the incumbent’s favor. The paper studies
a two-group jurisdiction where the incumbent belongs to, or has an electoral ad-
vantage with, one group. He can impose redistribution or service bias against the
other group. The policy is inefficient because redistribution wastes resources, but it
may still increase the incumbent’s expected vote share if members of the opposing
group leave. The authors explicitly note that the tax or redistribution variable that
they use can also be interpreted as biased public-service provision toward the favored
group. The incumbent is more likely to choose discriminatory redistribution when
group-based voting is strong, when redistribution is less wasteful, when policy has a
large effect on migration, and when the challenger is likely to come from the opposing
group. In other words, the policy is chosen when the electoral benefit of changing
the electorate exceeds the social and electoral costs of redistribution. |Glaeser and
Shleifer| (2005) may therefore be interpreted as a reverse of the optimistic Tiebout
logic. In|Tiebout|(1956), mobility helps citizens find better-fitting municipalities and
can discipline local governments. In Glaeser and Shleifer| (2005), mobility can make
discriminatory policy more attractive because the incumbent benefits when political
opponents exit. It is also worth noting that we treat this paper as a motivating
contribution rather than as direct evidence for our proposed mechanism.

Finally, we should discuss a strand of literature that approaches a similar re-
search question in a way different from our paper. Firstly, |Lindbeck and Weibull
(1987) shows that in an equilibrium where candidates maximize the probability of a
plurality, the expected value of the party bias within a voting group can drive down
the consumption of that group. This answers one of the questions that would be-
come extremely salient as we develop our model. |Dixit and Londregan| (1995)) state
a similar result explicitly, defining a ”greed coefficient” for agents in the model and
showing that being relatively indifferent with regard to ideological closeness while
having strong preferences over material provisions helps a group get more material
provisions sent their way.

Taken together, these papers provide the building blocks for the thesis. [Tiebout
(1956) provides the benchmark idea of exit through local mobility. |[Epple et al.
(1984), Fernandez and Rogerson (1996), and [Hindriks (2001)) show that mobility
and local political outcomes are jointly determined, with Hindriks| (2001) especially
showing that endogenous electorates can generate political inefficiency. |Glaeser and
Shleifer| (2005)) then provide the direct exit mechanism: an incumbent may use bi-
ased policy to encourage an opposing group to leave. On the voice side, Ferejohn
(1986)) provides the retrospective accountability logic, while Kiss (2012]) provides a
partisan/independent voter structure that can be adapted to service thresholds.

3 The model

3.1 Overview of the Game Variants

We are now ready to proceed to the analytical part of the paper. In this section,
we present the game-theoretic framework used throughout the thesis. We first intro-
duce the setup, players, timing, strategies, and payoff structures of the games under
consideration. We then define the relevant solution concepts and derive a number of
propositions characterizing the equilibrium outcomes.

We begin with Kiss| (2012), because it provides the foundation for our framework.



The main idea there is that voters are allowed to choose strategies of the form ”vote
for the incumbent unless service provision is less than some threshold 77. This allows
us to model citizens having ”voice” in a very parsimonious way. We restate the setup
in Kiss (2012)) in more formal game-theoretic terms, making explicit its structure as
a finite sequential game of political accountability with endogenous divisive politics.

On this basis, we then introduce our voice case, where citizens are not allowed to
leave the municipality and therefore discipline the incumbent only through voting.
The model follows the accountability logic of Ferejohn| (1986)): voters do not rely
on campaign promises, but instead use retrospective thresholds, meaning that they
support the incumbent only if his observed performance is high enough.

We then introduce the restricted voice game, G, which is the version closest to
Kiss| (2012). The restricted voice game is deliberately simple. Citizens cannot exit,
so voting is their only instrument of discipline. Universal provision is interpreted
restrictively: if the incumbent chooses to provide service to everyone, he must choose
enough quantity to satisfy both groups whose thresholds are relevant.

Map of the game variants
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Figure 1: Relationship between the six game variants. We begin with the voice games
without taxes, then introduce tax financing, and finally allow for exit. Horizontal
extensions remove the restriction on reverse clientelism through universal provision

U.



We then relax this restriction and study the problem of reverse clientelism. In
the unrestricted voice game, G,,, the incumbent may choose universal provision at
a lower level that satisfies only one group. This matters because group B may then
be able to attract provision by setting a sufficiently low threshold, even though the
incumbent is politically associated with group A.

After we do that, we introduce taxation and budgeting in games G+ and G-
This step does not change the logic of the model, but it is necessary to make a clean
transit to the exit model: now that services are tax-financed, citizens may be harmed
not only by being excluded from provision, but also by having to pay for provision
received by others.

Finally, we add exit. In the exit game, G, citizens who receive negative util-
ity may leave the municipality before the election. This changes the incumbent’s
problem, since now he is able to affect the composition of his future electorate, as
in |Glaeser and Shleifer| (2005). The most general version, G.,, combines exit with
the unrestricted use of universal provision. Thus, the model moves from the cleanest
voice benchmark, closest to Kiss| (2012), toward richer versions that allow reverse
clientelism, taxation, and finally exit. The figure |1 shows the relations between the
game modifications that we propose.

Now we are ready to start with exploring the setup proposed by Kiss (2012).

3.2 The Model in Kiss (2012)

To stay close to the original paper, this subsection uses Kiss’s notation: A denotes the
incumbent politician and B denotes the opponent. The economy contains a large
number of voters and two politicians. The incumbent A can choose costly effort
e € R, which should be interpreted as policy effort in the common interest. Voters
observe this effort before the election. Incumbent is office-motivated: the winner of
the election receives office rent R > 0, while the incumbent also bears the cost of
effort.

There are three types of voters § € {A,0, B}. Some voters are partisan of A,
some are partisan of B, others are independent voters 0. Partisan voters always vote
for their preferred politician. By contrast, independent voters do not care directly
which politician wins. They care about the incumbent’s effort, and therefore are
able to discipline the politician by setting a retrospective voting rule based on the
provision that they receive from the incumbent.

At the beginning of the game, the incumbent chooses whether to engage in divisive
politics. Let

D € {0,1},

where D = 1 means divisive politics and D = 0 means no divisive politics. When
incumbent chooses D = 0, the expected partisan shares remain at their initial levels,
namely $4 = sg = b. If he does use divisive politics, a part A of independent voters
is converted into partisan voters. Of these newly partisan voters, a fraction AA
becomes partisan for A, while the remaining fraction (1 — A\)A becomes partisan for
B. Hence, after divisive politics, the expected partisan shares become

54 =0+ AA, sp=0b+(1—-XNA.

Divisive politics therefore reduces the share of independent voters and increases the
share of partisan voters on both sides. At the election stage, however, the realized
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partisan shares are subject to uncertainty. In particular, a zero-mean random shock
e € [—1,1] shifts voters between the two partisan camps. As a result, the realized
partisan shares are given by s4 = 54 — ¢ and sgp = 5 + . The figure [2| presents
the population split in the given model. Therefore, the positive realization of ¢ is
favorable for B, and negative - for A.

SA =234 —€ sp=38p+te¢

A-partisans independents B-partisans

. so=1—54—35p .

0 1

Figure 2: Population distribution before and after the shock in the Kiss (2012) model.

After observing D, the independent voters choose a simple retrospective voting
rule, which is described by the effort threshold e. They announce that they will
vote for the incumbent if and only if his effort is at least as large as their decided
threshold. If the incumbent chooses effort level below the announced threshold, the
independent type votes for B. The incumbent observes the announced threshold and
then chooses effort, and this choice is publicly observed. He also cannot deviate from
the chosen effort later.

An election is then held. Each voter casts exactly one vote, either for A or for B, and
the winner is determined by majority. After the election and payoffs are realized.
The timeline is visualized on the figure 3]

Timeline: Kiss (2012)

! 2 3 Election is held:
Tl Qe Independent voters Incumbent observes partisan voters Winner' is de-
divisive poli- o] observe D ol Gandchooses |  Yotebvitvpe, L termined
tics D € {0,1} and announf:e offort ¢ independents and pa)ioffs
threshold e vote by are realized
the threshold rule

Figure 3: The timeline of the Kiss (2012) game. Each cell corresponds to a stage.
Given the setup above, this game can be described more formally.

Players. The payoff-maximizing strategic players are the incumbent A and the
bloc of independent voters Z. The extensive-form game also includes moves by na-
ture, which draws the shock €. The opponent B and the partisan voters have no
strategic choices in the game.

Strategies. Incumbent A moves twice. First, at the initial node, incumbent
chooses D (divisive politics or not), and then, after observing the independents’
announcement chooses effort e € R,. A pure strategy of the incumbent is

0p = (D7€0761)7
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where D € {0, 1} is the divisive-politics choice and, for each d € {0,1}, e4: Ry — R,
specifies the effort chosen after any announced threshold €. As for the independents,
after observing D, they collectively choose and announce a retrospective voting rule
e € R,. They vote for A iff € < e, and vote for B otherwise. A pure strategy of the
independent voters is then

oz = (o, €1),

where ep € R, is the announced retrospective threshold.

Payoffs. If A is re-elected, he gains the value R from holding the office, and
gains nothing in case of a loss. Additionally, he incurs cost of the effort e he decided
to exert. The incumbent’s payoff is

Ua= R]-{A wins} — €-

The independent bloc’s payoff is
UI = €.

This does not mean that their strategy is irrelevant to the payoffs. Their ex-post
payoff depends only on effort, but their announced threshold affects how much effort
the incumbent is willing to choose in order to obtain their votes.

Now that we have explored the original setup proposed by [Kiss (2012), we are
ready to introduce our first model variation: the restricted case of the voice game.

3.3 The Restricted Voice Game

As in Kiss (2012), our polity is inhabited by a very large, finite, number N of citizen-
voters. We assume that the entire voting population always votes and that the actual
game that plays out merely determines who gets which votes. As far as voting, the
voters have two options, that is, voting for the incumbent and voting for the abstract
”Challenger”, whom we do not model beyond stating that there is, in fact, such an
option. The incumbent needs to obtain more than a half of all votes in order to get
reelected, although our specification doesn’t significantly change when the threshold
does.

Since we are looking to deal with group-based discrimination, it is needed to
properly present the demographics of our fictional polity. Citizens differ along two
dimensions. First, they have a political identity p € P: a citizen can be partisan for
the incumbent, partisan for the challenger, or independent. In a significant departure
from Kiss| (2012), any voter-citizen now also has a group identity g € {A, B} = G.
These can be viewed as ethnolinguistic, religious, or class-based groups. The group
identity is related to, but explicitly made distinct from, political preferences.

An important fact about this setup is that the incumbent knows the group de-
mographics exactly. This is realistic, because demographic data about fixed and
observable characteristics (race, ethnicity, religion) are usually extremely precise.
Furthermore, we follow Kiss (2012) to introduce uncertainty in the composition of
the electorate: in the original model, there is a shock that affects the number of
voters who belong to each political camp. We extend this structure to fit the model
with two distinct identity groups, each with its own political split. For mathematical
reasons, we use two shocks instead of one to capture the fact that the incumbent,
along with everyone else, is unaware of the exact political preferences of people in the
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groups. Up to Ay /N4 voters in group A can actually end up having been supporters
of the challenger all along, and up to A\g/Np voters in group B can end up having
been for "our guy”. Equivalently, and perhaps more intuitively, the shock can be
interpreted as changes in partisan alignment before the elections: some supporters
of party A become independents, while a similarly sized share of previously neutral
voters aligns with party B. The same happens for the share of B-partisans.

We can now describe the composition of the electorate before and after the shocks
are realized. Initially, the population is divided into four group-political subdemo-
graphics. In group A, voters are either independents or partisans of the incumbent.
In group B, voters are either independents or partisans of the challenger. After the
shocks are realized, this need no longer be true. Some voters in group A may switch
to the challenger-partisan category, and some voters in group B may switch to the
incumbent-partisan category. As such, the realized voting population may contain
six subdemographics, corresponding to the elements of the product set G x P. The
figure {4 showcases the population composition in our model.

We also believe that shocks of this kind are empirically plausible and provide
a useful way to capture real-world changes in electoral alignment. For example,
Fieldhouse et al. (2020) argue that electoral shocks have become more consequential
as partisan attachments have weakened over time. In particular, increasing partisan
dealignment has reduced strong party identities, making voters more volatile and
more willing to switch political alignment. The reason why we choose the stated
supports for the shocks in our model is to simplify the mathematics by ruling out
cases in which the incumbent loses more votes than he initially has.

Group A, size Ny Group B, size Np
AaN4 (1—=Xa)Na AgNg (1—AB)Np
pro-In independent pro-Ch independent
Ja switch to Ch Jp switch to In
pro-In — Ch independent pro-Ch| — In independent
JA JB
Group A Group B

Figure 4: Assumed and realized population distribution in the voice model.

3.3.1 Timeline

We can now turn to the game that we use for the voice model. The logic is close
to |Kiss| (2012): conditional voters announce retrospective thresholds, the incumbent
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observes these thresholds, chooses policy, and an election is then held. However, the
order of moves is not identical to the original model.

In [Kiss| (2012), the incumbent first chooses whether to engage in divisive politics,
independent voters then announce a retrospective effort threshold, and the incum-
bent finally chooses effort. In our model, instead, the first movers are the conditional
voters in groups A and B, who announce group-specific thresholds ¢4 and tg. These
thresholds describe how much service provision each group requires in order to sup-
port the incumbent.

After observing (t4,tp), instead of divisive politics choice, the incumbent chooses
a service-provision policy. This choice has two components, chosen simultaneously.
First, the incumbent chooses a service mode

M e {U,T, N},

where N is the “do nothing” mode, U is universal provision of services to both
groups, and 7' is targeted provision to group A only. Second, the incumbent chooses
the aggregate quantity of provision ). The quantity ) of service is distributed
equally between citizens who are chosen to receive it. We will further discuss the
features of the provision in our model in the subsection.

Once the incumbent has chosen (M, @), the election is held. Partisan voters vote
according to their political allegiance. Conditional voters support the incumbent if
and only if the provision received by their group meets their announced threshold.
The winner is then determined by majority rule, and payoffs are realized.

The timeline of the voice game is shown in Figure[5] One technical point concerns
the first stage. Both groups announce thresholds before the incumbent moves, but
we still need to specify the exact order in which 4 and ¢ are chosen. In the |3.3.6
section, we showcase the impact of making different assumptions on the order of the
moves on the game outcomes.

It is equally important to be explicit about when the identity shock is realized
and what each player knows when it moves. Nature draws the pair (J4, Jg) only
at the election stage, after both groups have announced their thresholds and after
the incumbent has chosen (M, @); this is the order shown in the extensive form of
Figure @, where Nature moves last. No player observes the realisation of (J4, Jg)
before acting, so the two blocs and the incumbent all move under the same prior over
the shock, summarized by the distribution Fa of the composite term A = Jg—Jy4. In
particular, the conditional voters do not know, when they announce t4 and tg, how
the shock will reclassify partisan labels in their group; they choose the threshold that
maximises their group’s expected provision, just as the incumbent chooses (M, Q)
to maximise an expected payoff in which the shock enters only through (Fa). The
game is thus one of perfect information with respect to the strategic moves and of
symmetric uncertainty with respect to Nature.

We are now ready to define the game in its normal and extensive forms. Like any
normal-form game, ours is defined by a triplet:

Gv = (N’U? Sva Uv)

We now go on to showcase each of its elements.
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Timeline: Voice Model

3}

Nature draws
1 2 (z.fA, JB); 7
Conditional election is held:
voters in Incumbent observes partisan voters Wimmer 5 @l
groups A and B ~ (tAvtB') and chooses i~ vote by allegiance, L termined
announce thresholds SR conditional vot- and payoffs
ta,lp and effort @ ers support are realized
the incum-
bent iff their
threshold is met

Figure 5: The timeline of the ”"voice” game. Each cell corresponds to a stage.

3.3.2 Players

Our game now has three players. We continue to assume that voters within each
group make collective decisions; however, these decisions are now made separately
by independents in groups A and B. We denote the independents in identity group
A by Z,, and those in group B by Zp. Our third player is the incumbent, denoted
by In. This differs from the original notation in |Kiss| (2012)) and is introduced here
to avoid confusion with identity group A. We write:

N, = {In,T4,Z5}.

It is worth noting that the identity shocks drawn by Nature leave the independent
voters of both groups intact, reshuffling only some partisan alignments. For the
model, this means that the composition of each ”player” bloc is fixed from the outset,
which lends additional plausibility to the assumption that its members coordinate
on a single decision.

3.3.3 Strategies and actions

Since this is a sequential game with perfect information, there is a difference between
action sets and strategy sets. We first showcase the former. Both of the independent
blocs have the positive part of the real line R as their action sets. The incumbent’s
action set is the union-product set:

I=R*"x{U T}) uU(0,N),

where N, T, U € M. The service discussed in this game is modeled as a private
good rather than a pure public good: one voter’s utility depends on the per-capita
amount of service she receives, ¢, rather than on a municipality-wide service level
that is consumed by all residents. Thus, if the same aggregate effort () is distributed
among fewer voters, each voter receives a higher per-capita level of service.

We now look at the strategies. In a sequential game with perfect information,
each player has to choose a function from the set of possible histories where they get
the move, to the action set. The first player is whichever voting bloc gets to state
their threshold first. All of the histories where they get the move are the same, and
so they just need to choose a number on the positive real line R*.

The second player is the second voting bloc, whether A or B. They always get
the move, and any history up to that point is uniquely characterized by just one
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number, that is the first group’s threshold ¢;. The strategy set of the second mover
is the set of all functions :

fQ:RJr — R*.

Finally, the incumbent observes both thresholds. As usual, his strategy set needs
to correspond to the set of all functions from the possible histories where the move
is his, to the action set. It is clear that any possible history is uniquely characterized
by an ordered pair (t1,%2), and so the strategy set of the incumbent corresponds to
the set of all functions of form:

fm R* = [(RT x { U, T}) U(0,N)].

3.3.4 Payoffs and utilities

We are going to define the payoffs and utilities of our game. These are distinct since
we have a sequential game with a random element; a reasonable solution concept
would include preferences on the distribution of outcomes. For now, we assume
that both the incumbent and the voters are risk-neutral and maximize the expected
payoff. The payoffs of the independent voters do not depend on the outcome of the
election, so their payoff is a direct consequence of the incumbent choice.

Let us look at the payoffs of the independent voters first. In line with the original
model in [Kiss (2012), we view independent voters for having preferences that mono-
tonically increase with the provision of the good. The exact shape doesn’t matter
under the typical utility assumptions. Denote the strategy of the incumbent as sy,.
The elements of the tuple sy, are s}, (strategy on the choice of provision mode) and
s?  (strategy on the choice of provision quantity). The utility V of A’s independent
voters are:

Vza = u(qa) = qa,

where q4 = ¢ if s}, € {T, U} and 0 otherwise. In the same way, the utility-payoff of
the playing voters in B are:

Ve = u(qs) = ¢5,

where ¢ = q if s}, € {U} and 0 otherwise. Finally, let us look at the incumbent’s
payoff. The incumbent is still eager to get the office, which he values at R. The
aggregate quantity of the service () costs him according to a cost function ¢(Q) such
that ¢;(Q) > 0 and (@) > 0V Q € RT. As such, the payoff function is

B, (Q) = {R — ¢(Q) if In wins;

—c(Q) otherwise.

Denote the probability of an incumbent victory as IP;, Under incumbent risk-neutrality,
the expected utility is then plainly:
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3.3.5 Extensive form diagram

We are now ready to draw the extensive form tree of the game - it is presented in
the figure [ B(Q) denotes the realized electoral payoff after the incumbent decides
on a () and Nature draws a pair of random shocks (Jy4, Jg). Nature is placed last
on purpose: (Jy,Jg) is realized only after every strategic choice has been made, so
neither bloc nor the incumbent conditions its move on the realized shock.

NJPRS o, Independents of Group 1
- 4 -~ ~Independents of Group 2

)‘er\/ - RS <
">+ Incumbent

Nature

Q 21 _qdncumbent . _qgncumbent
/z// \\/\,\ /\// \\/\,\ 1 Jl})
~ ~-¢-" Nature "¢~ Nature
(JalJB) (Ja{JB) (0,0, B(0))
(¢,0,B(Q)) (d'.q',B(Q"))

Figure 6: The extensive form tree of the voice game.

3.3.6 Solving the Restricted Voice Game

We can now proceed to solving the restricted voice game by backward induction.
The strategy profiles constructed in this way will be subgame-perfect, and therefore
also Nash equilibria. Let us once again make explicit what is being restricted. Once
the thresholds t4 and tg have been announced, in whichever order, the incumbent
can choose among three relevant modes: no provision N, targeted provision to group
A, denoted T4, and universal provision U. In the restricted game, universal provision
means provision at a level high enough to satisfy both independent blocs. Thus, if
the incumbent chooses U, he must provide

ga = qg = max{ta,tp},
so that aggregate provision is
Qp = (N4 + Np)max{ta, tp}.

If he chooses targeted provision to group A, he provides exactly

qa = tA7 dgB = 07
so that aggregate provision is
Q1 = Nata.
Finally, if he chooses no provision,
Qy =0



Two points are worth spelling out because they define the restricted model. First,
it does not make sense for the incumbent to choose a provision level above the
relevant threshold: doing so does not win any additional votes, but it does increase
costs. Second, the incumbent is not allowed here to choose universal provision at the
lower of the two thresholds when doing so would satisfy only one independent bloc.
That is precisely the restriction that is relaxed in the unrestricted voice game.

This observation lets us get rid of the continuum branches in the incumbent’s
last move. For each mode, the relevant aggregate quantity is pinned down by the
thresholds. The incumbent’s continuation problem is therefore a comparison among
three values. For a given strategy s, write

Vin(s) = E[W (s)] — ¢(Q),

where W (s) is the realized office payoff and Q7 is the aggregate provision associated
with the chosen mode.

Let us now turn to the random nature of the game. Unwrapping the expectation
operator is necessary if we want to understand what the solutions look like. Re-
member that we defined a pair of voter-composition shocks J4 and Jg. The only
distributional object we need for the solution is their difference.

Lemma 1. Let J4 and Jg be a pair of independent random variables with supports
[0, K4] and [0, K|, respectively. Let fa and fg denote their density functions. The
difference A = Jg — J4 is a random variable with support [—K a, Kg|, and its density
s given by the convolution fa = fp* f_a, where f_4 is the density of —Ja, so that

foa(=z) = fa(z) Vo €[0, K4l

Proof. Since A = Jg + (—J4), and Jg and —J4 are independent, the density of A
is the convolution of the two corresponding densities. The support of Jg is [0, Kp],
while the support of —J4 is [~ K 4,0]. Hence the support of their sum is [— K4, Kp].

O

Lemma 1 allows us to work with a single composite shock, A = Jg — Jy, rather
than with the two shocks separately. Let fa denote its density and let Fa denote
its cumulative distribution function. If, for example, f4 and fp are continuous, then
the convolution density fa is well behaved, and so is the associated CDF Fa. This is
enough for our purposes, where the incumbent’s winning probability will be written
directly in terms of Fa.

Let M(s) denote the number of votes the incumbent receives before the composite
shock is realized. Then

M(S) = )\ANA + (1 — )\A)NAl{qA(s) Z tA} -+ (1 — )\B)NBl{qB(S) Z tB}.

The realized incumbent vote total is M(s) + A. Hence the probability of incum-
bent victory is

Ny + N,
P[In wins | s| = Pr [M(s) +A> %} ;
or, equivalently,
Nyg+ N
P[In wins | s] =1 — Fa (—A;L b —./\/l(s)> :
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Since the incumbent’s relevant choice set has collapsed to N, T, and U, we can
define three gross electoral values. Let

N N
GN:R |:1—FA (%_AANA)}a

GTzR{l—FA(W—NAﬂ,

and
Njg+ Np

G- i (2

CNa-(1- ABWBH |

These are the incumbent’s gross gains from no provision, targeted provision to
group A, and universal provision, respectively. The corresponding net payoffs (that
we will later define as ”bid functions”) are

‘/In(N> = GN)

Vin(Ta | ta) = Gr — c(Nata),

and
‘/In(U | tA,tB) == GU — C((NA + NB) max{tA,tB}) .

The incumbent’s best-response correspondence is therefore

BRi,(ta, tg) = Via(m | ta,tg).
m(ta,t5) arg max m(m | ta, tp)

We assume throughout the thesis that, when indifferent, the incumbent chooses
the option with provision to larger number of citizens. Thus, he chooses U over both

T and N, and T over N.
Before we start with subgame perfection, let us show why we need it.

Proposition 1 (Degenerate Nash equilibrium). Consider an instance G, of the
restricted voice game. For any R > 0, there exists a number t > 0 such that any
strategy profile in which both groups set thresholds at least t at all relevant histories
and the incumbent always chooses N is a Nash equilibrium.

Proof. Choose t such that
C(N/ﬂ?) > R.

Then targeted provision to group A at any threshold ¢4 > ¢ costs more than the
value of office. Universal provision is at least as costly, since it requires

(NA + NB) max{tA,tB} Z NAE

Thus, even if provision guaranteed victory with probability one, the incumbent would
not gain by deviating from V.

Given that the incumbent always chooses N, neither group receives provision,
regardless of the threshold it sets. Hence neither group can profitably deviate either.
The strategy profile is therefore a Nash equilibrium. It is not generally subgame
perfect, since the incumbent’s promise to choose N after lower off-path thresholds
need not be sequentially rational. ]
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Proposition [If motivates our need for subgame perfection. We want every player
to make time-consistent moves, rather than relying on non-credible off-path behavior.

For finding subgame-perfect equilibria, we use a particular device. The voters
in this game can be thought of as bidding for the incumbent’s choice. Group A’s
bid depends on whether it can make targeted provision valuable enough for the
incumbent. Group B, in the restricted game, does not have its own targeted provision
option. It can only work through universal provision. Finally, neither group wants
to set its threshold so high that the incumbent gives up on provision altogether and
reverts to his outside option, namely playing N and banking on his partisans and a
favorable shock.

Consider the bid functions:

BA(t) = GT — C(NAt),

and

BU(t) = GU — C((NA + NB)t)

The first bid function is the incumbent’s net payoff from targeted provision to group
A at per-capita threshold ¢. The second is the incumbent’s net payoff from universal
provision at common per-capita threshold t. The no-provision payoff is the horizontal
line

By =Gy

Notice that ¢t appears only in the cost term. Hence both bid functions are down-
ward sloping. Their derivatives are

B;‘(t) = —NAC/(NAt),

and
BYy(t) = —(Na+ Np)(Na + Np)t).

Universal provision starts from the higher gross electoral value, since Gy > Gr,
but it also falls faster in ¢, because the same per-capita threshold must be provided
to the whole population. The relevant question is therefore not simply which curve
starts higher, but which curve can stay above the no-provision payoft for longer.

Define k4 as the point where the targeted bid function reaches the no-provision
payoft:

Ba(ka) = Gy.

Similarly, define ky as the point where the universal bid function reaches the
no-provision payoff:
BU<kU) = GN.

Proposition 2 (Thresholds on thresholds). Consider an instance GZ, of the re-
stricted voice game. Assume that Fa is strictly increasing on the interval containing
N4+ Np N4y + Ng Ns+ Np

— N4 —(1—AB)N
9 A ( B) B 9

- )\ANAa

and that the cost function c¢(Q) is continuous, strictly increasing, and weakly conver.
For a given R > 0, group A can find a threshold value t4 that ensures

Vin(TA | tA) Z Vin(N)
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The largest such threshold is
kA == —C_l(GT — GN)

Proof. Since F, is strictly increasing on the relevant interval, and since

Njs+ N Njgs+ N Njs—+ N
NatNo gy < Mat Moy NatNo
we have
GU > Gr > Gy.
In particular,
GT — GN > 0.

Group A can therefore choose a threshold satisfying
¢(Naty) < Gr — Gy.
For any such threshold,
Vin(Ta | ta) = Gr — c(Nata) > Gy = Vin(N).

The largest threshold that still makes targeted provision weakly optimal is ob-
tained by imposing equality:

GT - C(NA]CA) = GN.

Equivalently,
C(NAkA) = GT — GN.

Applying ¢~ gives
Naka = ¢ (Gr — Gy),

and therefore

ka= —C_I(GT — GN)
]

This tells us a couple of things. The first is that group A has a genuine targeted
outside option in the restricted voice game. It can set a threshold that makes tar-
geted provision weakly attractive to the incumbent. Proposition 2 also identifies the
maximal threshold that group A can impose while still making targeted provision
weakly preferable to no provision. We now compare this outside option with the
maximal threshold that can be sustained under universal provision. We now define
the analogous cutoff for universal provision. Similarly to k4, derive

1
by = —— o1 —
U= NN, S (Gu G,
so that
By(ky) = Gn.

The comparison between k4 and ky determines the equilibrium outcome. Con-
sider first the case in which group A’s targeted cutoff is higher.
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Proposition 3 (Targeted provision to group A). Consider an instance G, of the
restricted voice game. Let Aa, Ag, Na, Ng be parameters, let Fa be a strictly increas-
ing cumulative distribution function of the random shock, and let ¢(Q) be the cost
function. Suppose ky < ka. Then, for either order of threshold moves, there exists
a subgame-perfect equilibrium with t4 = ka, and with group B setting a sufficiently
small positive threshold tg = ¢ € (0,ky), in which the incumbent chooses targeted
provision to group A. The equilibrium service levels are

ga = kAv dB = 0.
Proof. At ty = kg, targeted provision gives
BA(]{IA) = GT — C(NA]CA) = GN.

No provision also gives Vi,(N) = G.

Universal provision must satisfy both groups in the restricted game. Hence, no
matter what threshold group B sets, universal provision requires at least ¢ > ka.
Since k4 > ky and By is decreasing, we have

BU(k’A) < BU<I€U) = GN.

Therefore universal provision is strictly worse than no provision whenever group A
sets k4. Targeted provision is weakly optimal relative to no provision and strictly
better than universal provision. By the tie-breaking rule, the incumbent chooses T’
over N.

Let group A have the second move. After any threshold chosen by group B,
group A can set t4 = k4. If group B chose tg < ky, group A’s choice of k4 prevents
profitable universal provision, because universal provision would have to be made at
least at level k4. If group B chose tg > ki, universal provision is already below the
no-provision payoff. In both cases, the incumbent chooses targeted provision to group
A. Group A cannot do better by raising its threshold, because then B4(t4) < Gn
and targeted provision is no longer weakly optimal. It cannot do better by lowering
its threshold, because this either gives it targeted provision at a lower level or allows
universal provision at a level no higher than ky < k4.

Now let group A have the first move. If it sets t4 = k4, group B cannot induce
universal provision by lowering its own threshold. Universal provision must still
satisfy group A, and therefore must still provide at least k4 per capita, which is too
costly for the incumbent. Group B is consequently indifferent among its thresholds;
let it set a small positive threshold € € (0, ky). Group A cannot profitably raise its
threshold, because targeted provision would no longer be weakly optimal. It cannot
profitably lower its threshold either: any universal provision that group B could
induce after such a deviation would be at a level weakly below ki, while targeted
provision would give group A only its lower threshold. Both are below k4. Thus the
described strategies are sequentially rational under either order of moves. ]

We see that the restricted case is indeed quite restrictive. If the parameters of the
model are not in group B’s favor, there is little that the group can do to counteract
targeted provision.

It is more or less clear what happens in the opposite case: universal provision
can be sustained. We formalize this as well.
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Proposition 4 (Universal-provision equilibrium). Consider an instance G}, of the
restricted voice game. Let Aa, Ag, Na, Ng be parameters, let Fa be a strictly increas-
ing cumulative distribution function of the random shock, and let ¢(Q) be the cost
function. Suppose ky > ka. Then, for either order of threshold moves, there exists
a subgame-perfect equilibrium with t4 = tg = ky, in which the incumbent chooses
universal provision. The equilibrium service levels are g4 = qg = ky.

Proof. At t, = tg = ky, universal provision gives By (ky) = Gy. Targeted provision
gives By (ky). Since ky > ka and By is strictly decreasing,

Ba(ky) < Ba(ka) = Gy.

Thus
BU(kZU) = GN > BA(kU)

Universal provision is weakly optimal for the incumbent, and the tie-breaking rule
selects U over both T"and N.

Now let group B move first. If B sets any threshold tp < kg, group A can set
ta = ky. Universal provision at kg is then chosen, and group B receives ky. If group
B instead sets t3 > ky, universal provision becomes strictly worse than no provision.
Group A can then fall back on its targeted cutoff k4, while group B receives zero.
Hence group B does not gain by raising its threshold above kg, and lowering it below
ky does not increase its provision.

Now let group A move first. If A sets t4 = kg, then group B can set tg = ky,
after which universal provision is chosen. Group B cannot gain by lowering its
threshold: since group A’s threshold remains ky, universal provision must still be
provided at level kg if it is chosen. Thus lowering tg does not increase group B’s
provision. Group B also cannot gain by raising its threshold above ki, because
then universal provision becomes strictly worse than no provision, and any switch to
targeted provision gives group B zero.

Group A also has no profitable deviation. If it raises its threshold above ki,
universal provision becomes too costly, and targeted provision is also worse than no
provision because ky > k4. Hence group A receives zero. If it lowers its threshold, it
cannot obtain more than k. If universal provision is still chosen, the highest relevant
universal level is already ky. If lowering the threshold instead induces targeted
provision, group A receives only its lowered threshold. Thus group A cannot improve
by deviating from ki .

Therefore the proposed strategies are sequentially rational under either order of
threshold moves, and the profile is a subgame-perfect equilibrium. O

Among other things, we have managed to show that k4 > ky is a necessary
and sufficient condition for the existence of a targeted-provision SPE in this
game. First of all, if ky > k4 then no self-interested player would play anything
but ky, and the incumbent would oblige. Secondly, if k4 > kg, there needs to be a
targeted-provision equilibrium: one of the group A and the incumbent would have to
play a completely suboptimal move for the game to end up otherwise. In the future,
we are going to use that fact to show that certain modifications of the game make
this condition easier to fulfill and thus hurt group B.

Figure [7] provides useful visual intuition for the two cases described above. In
panel a), we can clearly see that when k4 > ky, group A has a segment on the
bidding curve where it can receive a higher level of provision than under universal
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provision while still providing the incumbent with a higher payoff. This gives the
incumbent an incentive to choose targeted provision. Hence, such cases can only
sustain targeted equilibria.

kA > kU kU > kA
=== Gn === Gy

< By(t) 2 By(1)
= By (t = By(t
g u(t) g u(t)
= =

<] B}

Q Q

R bbbt L LT T = L R LT P EEP
= =

(] O

5 5

ki ka ka ku
Threshold ¢ Threshold ¢
(a) Targeted provision case (b) Universal provision case

Figure 7: Bidding curves in the restricted voice game. The dashed line represents the
incumbent’s payoff from no provision, Gy. The cutoffs k4 and ky are the threshold
levels at which targeted and universal provision, respectively, leave the incumbent
indifferent between providing and doing nothing.

3.3.7 Restricted model: discussion

The restricted voice game comes down to the comparison between the two threshold
values k4 and ky. If ky > k4, then universal provision can be sustained. If k4 > ky,
then group A can use its unconditional option to induce large, targeted provision of
benefits. Let us see when that happens.

Substituting the definitions, k4 > ky, means

1 -1 L
Na+ NBC (GU — GN) < NAC (GT — GN)
Equivalently,
Nja+ N,
k(M/{—l(GT - GN)> > Gy — Gy.
Ny

So targeted provision is more likely when N, is smaller, because it is cheaper to
serve group A alone; when B, — G is larger, because targeted provision becomes
more electorally valuable; and when By — Gy is smaller, because group B does not
add much electoral value through universal provision.

Written out in terms of the composite shock, these electoral gains are

No+ N No+ N
GT—GN:R{FA (%—AAN/O R (%—NAH,

and

Na+ N No+ N
GU—GN—R{FA (%—Aﬂ\@l) — Fa (%—NA—(l—)\B)NBﬂ.
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Thus, what matters is not only the size of the groups, but also where the relevant
vote totals fall in the distribution of the composite shock. Group A is advantaged
when satisfying it alone moves the incumbent substantially closer to reelection, while
group B is advantaged when adding its independent voters through universal pro-
vision substantially increases the incumbent’s winning probability. In general, it is
important to note that being too partisan reduces the bargaining power of a group.
Since the independents are the ones doing the bargaining, the group at large benefits
from there being more independents and fewer partisans.

We can also notice some additional comparative statics once we impose more
structure on the cost function. The discussion above used only the fact that k is
increasing and weakly convex. This is enough to derive the general condition for
targeted provision. However, if we assume a more specific functional form, or at
least a more specific scaling property of the cost function, the condition becomes
easier to interpret. In particular, suppose that the cost function is homogeneous of
degree n > 1, meaning that for any a > 0 and any @) > 0,

c(aQ) = a"c(Q)-

This assumption captures how fast the cost of provision increases when the same
per-capita service level is extended to a larger population. A larger 1 means that
scaling up provision is more costly, and therefore that universal provision becomes
relatively less attractive compared to targeted provision.

Proposition 5. (Homogeneous costs and targeted provision) Suppose that the cost
function c is strictly increasing and homogeneous of degree
n > 1 and population Na + Np is normalized to 1. Then the condition

C(—Cl(BA — GN)) > BU — GN.

15 equivalent to

Proof. Starting from the targeted-provision condition,

1
BU — GN < C(—C_l(BA — GN)) .
Ny

Using homogeneity of degree 1, we obtain

O
"
The term (Ni> is the cost-scaling penalty from extending a service level that
A
could be targeted to group A to the whole municipality. Since
1
— > 1,
Ny
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this penalty is increasing in 7. Therefore, when the cost function is more convex in
this homogeneous sense, targeted provision becomes easier to sustain. Conversely,
when 7 is close to one, scaling provision to the whole population is less costly, and
universal provision becomes more attractive.

3.4 The Unrestricted Voice Game

Let us now consider the unrestricted model. The restriction being removed is the
prohibition on the incumbent choosing the lesser, rather than the larger, of the
two thresholds when playing U. Removing it enables independent bloc of B to
make threats. Now, if tg < t4, the incumbent can choose universal provision at
q = tg. Then Zp’s threshold is met, while Z,’s threshold is not. This is not targeted
provision to group B in the technological sense, but electorally it behaves like reverse
clientelism. There is no additional targeted-provision action Tz in the game.
The new relevant gross electoral value is

N4y + Np

SR NG

— /\ANA — (1 — /\B)NB>:| .
The associated reverse-through-U bidding function is
BB(t) = GB — C((NA + NB)t)

This is the incumbent’s payoff from playing U at a level that satisfies Zg, but not
Za.

The case ¢ = t4 < tp can be ignored, since it captures the same independent
voters as targeted provision to group A, but at higher cost. For every t4 > 0,

GT — C((NA + NB)tA) < GT — C(NAtA).
Thus universal provision that satisfies only Z, is strictly dominated by T'4.
3.4.1 Condition for reverse clientelism and compatibility with full-extraction

targeted equilibrium

A sufficient condition for reverse clientelism to be irrelevant would be Gg < Gy. In-
tuitively, this would mean that satisfying Zg alone is not electorally valuable enough
to beat the incumbent’s outside option of no provision. In that case, even an ar-
bitrarily cheap reverse-through-U offer would not be attractive to the incumbent.
Formally, the reverse-through-U payoff at threshold tp is

BB(tB) = GB — C((NA -+ NB)tB),

while no provision gives

Hence, if Gp < Gy, then for every tg > 0,
BB(tB) =Gg— C((NA + NB)tB) < Gy.

Thus reverse-through-U provision is strictly dominated by no provision. If {5 = 0
is allowed, the conclusion is weak when G = G\; strict domination then requires
either Gg < G or a positive lower bound on admissible thresholds.
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However, under the maintained strict monotonicity of Fa, the condition Gg < Gy
cannot hold whenever (1 — Ag)Np > 0. Recall that

Njs+ N
Gg=R [1 — Fa <£ — ANy —(1— )\B)NE;)]
and N N
Gy = R [1 N (% —/\ANA)] .
Since Na+ N Nao+ N
% — >\ANA — (1 — )\B)NB < % — )\ANA,
strict monotonicity of Fa implies
Njs+ N Ny + N
Fa (M —AaNs—(1— )\B)NB> < Fa ( a4t N _ )\ANA)
Therefore
Gp > Gy.
Equivalently, the condition Gg < G could hold only if FA were flat on the interval
Ny+ N Ny+ N
[% — MN4 — (1 = Ap)Ng, % - )\ANA} .

This is ruled out by strict monotonicity whenever Zg has positive mass.
This matters for the targeted-A equilibrium from the restricted game. In that
equilibrium, group A extracts the full amount that is compatible with making tar-

geted provision weakly attractive relative to no provision. The corresponding thresh-
old is k4, defined by
B A (k’ A) = G N-

But if Gg > Gy, then at t4 = k4 the incumbent can be offered a strictly better
continuation payoff by group B. Indeed, group B can set a very small positive
threshold tg = ¢, with ¢ < k4. The incumbent can then play U at g = ¢, satisfying
Ip but not Z4, and obtain

Bp(e) = G — ¢((Na+ Np)e).
As e | 0, this payoff converges to
Bg(0) = Gp.
Since Gp > Gy = Ba(ka), for sufficiently small € > 0 we have
Bg(e) > Ba(ka).

The incumbent would then choose reverse-through-U provision rather than targeted
provision to group A. Hence full rent extraction by Z, is incompatible with no
reverse clientelism whenever Gg > Gy.

The unrestricted model therefore changes the meaning of the targeted- A outcome.
It is no longer enough that targeted provision beats no provision. It must also beat
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the best reverse-through-U offer available to group B. In particular, a targeted-A
equilibrium with no reverse clientelism requires a threshold 4 > 0 such that

GT — C(NAtA) 2 GN,
GT — C(NAtA) Z GB,

and
Gr — C(NAtA) > Gy — C((NA + NB)tA).

The first inequality says that targeted provision to group A beats no provision. The

second says that it beats reverse-through-U provision to Zz. The third says that it

beats full universal provision at the cheapest level that satisfies Z4, namely ¢ = t 4.
Equivalently, the first two inequalities imply

C(NAtA) S GT - maX{GN, GB}
The third inequality can be written as
C((NA + NB)tA) — C(NAtA) Z GU — GT.

Thus a no-reverse targeted-A equilibrium requires a threshold that is low enough
to keep T’y more attractive than both no provision and reverse-through-U, but high
enough to make full universal provision too expensive. Since the usual case is Gg >
G, the binding upper bound is

C(NAtA) S GT — GB.

In words, group A must leave the incumbent at least Gg — G of surplus relative to
the restricted full-extraction threshold. The full-extraction threshold k4 is therefore
replaced by the reverse-proof cutoff k%, defined by

Bu(k%) = Gp.

3.4.2 Solving the Unrestricted Voice Game

For a more intuitive understanding of this section, we use Figure [§] which explicitly
maps out the relevant bidding curves for each discussed case.

Proposition 6. Consider an instance G}, of the unrestricted voice game. Let Fa be
strictly increasing on the relevant support, and let ¢ be continuous, strictly increasing,
and satisfy ¢(0) = 0. If ky > ka, then universal provision at level ky will be chosen
in a subgame-perfect equilibrium.

P?”OOf. Let tA = tB = k’U. Then BU(/{?U) = GN, while BA(/{,‘U) S BA(kA) = GN. By
the tie-breaking rule, the incumbent chooses U.

The reverse-through-U option does not upset this outcome. Since satisfying both
independent blocs is weakly more valuable than satisfying only Zg, Gy > G, with
strict inequality whenever (1 — A4)N4 > 0. Therefore

Bu(t) — By(t) = Gy — G > 0.

Thus Bpg is never above the full-universal bid. If group B lowers its threshold, it can
only induce a lower level of universal provision. If it raises its threshold above ki,
it cannot obtain more than ky. Group A cannot gain by raising its threshold above
ky, and lowering it cannot give it more than k;;. Hence the proposed strategy profile
is sequentially rational. O
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ky > ka tau < kpja < ka

- GN === G'N
Ba(t) -+- Bg(0)
] BU(t) (b} BA(t)
= —Bs) = Bu(t)
s s — Bx (1)
= =
<) <]
'D 'Q --------------------------------------------------
g g
= =
(] O
A R U N S i SO S
kA kU tAU k;UkZB‘A kA
Threshold ¢ Threshold ¢
(a) Universal provision (b) Targeted provision survives
kpa < tau
<] ]
= =
I I
> >
= =
<] <]
Q Q
g g
= =
(] ]
= =
= —
kpjatav ku ka tp tav  ky k4
Threshold ¢ Threshold ¢
(c) Reverse-through-U threat binds, projec- (d) Reverse-through-U threat binds, no pro-
tion exists jection

Figure 8: Bidding curves in the unrestricted voice game. The red curve B,(t) is the
incumbent payoff from targeted provision to group A, the blue curve By (t) is the
payoff from universal provision satisfying both groups, and the green curve Bpg(t)
is the reverse-through-universal bidding curve, where the incumbent provides a low
universal level that satisfies group B but not group A. The black dashed line is the
payoff from no provision, G. In panels (b)—(d), the additional horizontal lines mark
the relevant comparison levels Bg(0) and Vay. tp is the largest threshold at which
group B’s reverse-through-U bid gives the incumbent at least Vi
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We now turn to the case k4 > ky. In this case, full universal provision at ky is
not protected against targeted provision to A.

Proposition 7. Consider an instance G,, of the unrestricted voice game. Suppose
ka > ky, and suppose Lg chooses its threshold before L,. Let tay be defined by

Ba(tav) = Bu(tav),

and write
Vauv = Ba(tav) = Bu(tav).

Define kpja, whenever it exists, by
Ba(kpja) = Bg(0).
Then the following cases obtain.

1. ka > kpja > ky: A can sustain targeted provision at any threshold strictly
below kpja. In the continuous game the supremum targeted threshold is kpa,
approached from the left. If thresholds are discretized and

];Z = max{t < k'B|A}

exists with k > tau, then targeted provision to A at t, = k is sustained in a
subgame-perfect equilibrium.

2. if ka > ky and Bg(0) > Ba(0), then the equilibrium depends on the order of
moves. When moving first, A can ensure universal provision at ky. When B
moves first, the game depends on whether Bg(0) > Vay. If so, there exists a
universal provision equilibrium, otherwise any move by B results in targeted
provision to A.

Proof. Let us first tackle the simple first case. When the ”projection” of Bg(0) onto
B lies further out than ki, the group A has both the leverage and the incentive to
fight for targeted provision. When going first, A can just play that threshold. It is
the largest value they can get (since kg4 > ky) and B cannot fight (since any of
their bids would be beat). Same goes for when they go second, except here B does
not have a best strategy. Everything is guaranteed to bring them 0, so for instance
kp satisfying Bg(kg) = Vv and k4 can be sustained.

Let us move to the second case, first showing that ky units of the good is provided
universally when A moves first. For a certain provision quantity to get realized, it
needs to be played by someone as a threshold. If A plays anything above ky, B
would have to bid on its own bidding curve, as proper universal provision can no
longer be realized. If A plays a threshold up to ki, B can play ki, because ki is the
most value the group B can ever get. As such, ky is realized when A moves first.

The second subcase of this case is more difficult. When the player B moves first,
it expends its leverage prematurely. To see that, consider what happens when ki is
offered. Since k4 > ky, the player A would just play k4. Since Bp(ky) is smaller
than G, this gets us targeted provision. Clearly, it cannot be optimal for B to open
with ky. Instead, something on its own bidding curve should be played. What if
Bg(0) is larger than V7 Then, there exists a set of bids for B that, when overbid
by A, still land us on the universal provision curve. If Bg(0) is smaller than Vi,
then any move B plays lets A get targeted provision.

0
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3.5 Taxation and budgeting: Restricted and Unrestricted
cases

Another problem that has to be addressed before we can be done with this model is
the problem of budgeting. The incumbent is not spending his own money, and the
budget balance needs to be respected. We show that under a flat tax-and-transfer
scheme the solutions of the original game do not change meaningfully. This enables
us to make the Exit game the way that it is, thus partly transferring the Glaeser and
Shleifer| (2005) logic of taxation into our model. Moreover, it allows for a cleaner
reformulation of incumbent’s utility, now in terms of "managerial costs”: he is not
spending his own money, but his effort costs are increasing in the size of required
budget expansion.

Formally, we set the pre-existing target budget to zero and require the service
expenditure ¢(Q) to be financed by a flat per-capita tax. Thus, after the incumbent
chooses aggregate provision (), each citizen pays

«(Q)

Q=5 N

If No+ Np =1, this reduces to 7(Q) = ¢(Q).

The tax-financed game keeps the same timing, strategies, voting rule, and in-
cumbent payoff as the corresponding voice game. The only change is the payoff of
independent voters. In G,,; and G4, terminal payoffs become

Boa = Voa = u(qa) — 7(Q),

and
Bop = Vop = u(gs) — 7(Q).
Hence, under targeted provision to group A,

(@)
NA—FNB’

(@)

Bog = Vop = u(0) — Nat Ny

Boa = Voa = u(qa) —

while under universal provision both groups receive

(@)

Via=Vip =ulq) — NN

Threshold voting is still based on gross service provision: conditional voters in
group g support the incumbent if and only if g, > ¢,. Taxes therefore do not change
which voters are satisfied at a given terminal history; they only change the payoff
from that terminal history. We denote the tax-financed versions of G,, and G,
by G, and Gy, respectively. A good thing about this game variation is that it
has the same targeted-provision subgame-perfect equilibria, both in restricted and
unrestricted variants. Let us state and prove that formally.

Proposition 8. For a given restricted voice game G,,., define a taz-and-transfer
voice game Gypi. Let the cost function ¢ grow slower than linear (¢(Q) < 1) on the
interval [0, NiAc_l(R)]. If targeted provision is attainable in SPE of G, (ka > ky), it
15 attainable in SPE of G .
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Proof. Observe that if k4 is offered to the incumbent in this new case, he is going to
accept. The derivative condition means that the players have leeway to increase the
amount that gets paid out net of tax at least until NLAC_I(R). Since all thresholds
k4, ky are smaller than NLAC_I(R) (they are all monotonically increasing inverse cost
functions of various fractions of R), we know that k4 — c(k4 % N4) > 0. Moreover, it
is larger than ky —c(ky), because ka > ky by assumption, the gap @ —c(Q) increases
with @, and we are additionally scaling the costs down by N7. As such, ky is still
the most attractive option of the group A. As established before, group B cannot
do anything but pay the bill.

]

Proposition [§ tells us that if we have a suitable subgame-perfect equilibrium in
the restricted voice game without taxation, we will have one in the restricted voice
game with taxation. This is important because we are going to build our exit model
on taxation. Let us now show that the same is true for the unrestricted game.

Proposition 9. For a given unrestricted voice game G, define a taz-and-transfer
voice game Goy. Let the cost function ¢ grow slower than linear (¢(Q) < 1) on the
interval [0, ¢ (R)]. If targeted provision is attainable in SPE of Gy, (ka > kpja >
ky ), it is attainable in SPE of Gy

Proof. Observe that if k4 is offered to the incumbent in this new case, he is going to
accept. The group A cannot get anything better, as it cannot increase the threshold
(would have done it in the original game) and it cannot play ky for the same reason.
Moreover, the payoff gap between ky and A’s pick (the projection kpj4) is now larger
in A’s perception, because when A offers ky to the incumbent, it has to pay taxes
on the common provision costs c(ky), and when offering kg4, it merely has to pay
C(N A X k B| A)- O

Propositions [§ and [J tell us that the exit game is going to have some of the
same equilibria with targeted provision. In general, our aim is to show that the exit
model does not have fewer subgame-perfect equilibria with targeted provision than
the voice model.

3.5.1 Taxation: discussion

The tax modification to the model is conservative with respect to results on targeted
provision. In both the restricted and unrestricted variants, targeted-provision equi-
libria that were attainable in the corresponding voice game remain attainable after
taxation is introduced. Proposition |8 gives this result for the restricted case, while
Proposition [J gives the analogous result for the unrestricted case under the relevant
targeted-provision conditions.

The reason is that the flat tax changes the groups’ net payoffs, but does not re-
move the incumbent’s incentive to accept the relevant targeted offer. In the restricted
case, if group A can sustain k4 in the original game, it can still do so in the existence
of taxes, provided that the cost function grows slower than linearly on the relevant
interval. Group B, by contrast, still has no targeted instrument of its own and can
do little except pay the bill. In the unrestricted case, the same preservation result
holds for targeted provision that already survives the reverse-through-U threat.
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Note, however, that the introduction of budgeting to the model has adverse effect
on universal provision equilibria: some of them may dissolve once the taxation is

added.

3.6 The Exit Game

We now introduce the exit mechanism. In the voice model, citizens could discipline
the incumbent only through voting. In the exit model, citizens have an additional
response: if the incumbent’s policy makes them sufficiently worse off, they can leave
the municipality before the election.

This is relevant, since taxation was introduced. A resident’s payoff now depends
not only on whether her group receives public services, but also on the tax cost she
has to bear. As a result, some residents may receive negative utility from remaining
in the municipality. For example, if the incumbent provides services only to group
A, members of group B receive no service benefit but still bear the tax burden. For
sufficiently high taxes, this may make staying unattractive for them. We assume
that exit happens after taxes are paid. In making this assumption, we have followed
Glaeser and Shleifer| (2005). The problem that this introduces is that it becomes
difficult to imagine why voters who observe all parameters would not just leave
before any taxes are levied. An explanation that can be incorporated into the future
version of the exit model without distorting the results is that the exit is associated
with a cost, the voters are impatient, and they get fully convinced that taxes will
continue to get levied in the next period if the incumbent wins.

We capture this idea by giving citizens an outside option with reservation utility
normalized to zero. If a citizen’s utility from staying in the municipality is below
zero, she would prefer to exit. However, exit is not automatic. To capture the idea
that people are attached to where they live, and that moving is often difficult, we
assume that a citizen with negative utility V' receives an opportunity to exit only
with probability

Q) € [0,1] ¥ Q.

If she receives this opportunity, she leaves the municipality before the election. Oth-
erwise, she remains and votes. Since the model treats each group as a collective,
the probability function x (@) also has a population-share interpretation. If a group
receives negative utility, then a share y (@) of that group exits the municipality, while
the remaining share 1 — x(Q) stays. We do not otherwise model moving costs ex-
plicitly. The function y is a reduced-form way of capturing mobility frictions, local
attachment, family and social ties, housing constraints, and other reasons why citi-
zens may remain in a municipality even when they are dissatisfied with incumbent
policy. Note that most of our constructions in this section are compatible with x
being a constant as well as an increasing function of (). New timeline of the game is
presented on the figure [0

This modification changes the incumbent’s strategic problem as well. Now, by
denying services to one group, while imposing taxes on everyone, incumbent can
drive some residents from the opposing group out of the polity. This can increase his
probability of reelection even if the policy is socially inefficient. Note that the only
group whose exit can be induced is B. We assume that partisans are too attached to
the polity or otherwise invested in the political standoff to leave, and so model only
group B’s independents as capable of leaving. This has an added technical benefit
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Timeline: Exit Model

Election is held:

Conditional Incumbent observes artisan voters
voters in (ta,tp) and chooses Mobility is realized. I; - e fs el
s A endl B | service mode M Share x of the group Z?)rfdit}iloia‘lag\:zlecres’ N i)
T and gf;fort Q. Tax who faces negative supporb the in and payoffs
s p _ 5 2 ~ pay
ta,tp WatNz) 12),?1 +61Z£ ljitlieZ\;lI(led payoff moves out S e bl e sl

threshold is met

Figure 9: The timeline of the "exit” game. Each cell corresponds to a stage.

of ensuring that the distribution of shocks is consistent with the no-exit case, and
enables direct comparisons. We now state and prove our results.

Proposition 10. Let G, be an instance of the restricted tax-and-transfer voice
game, and let G, be its associated exit game. Let x(Q) be the exit function with an
everywhere non-negative first derivative x'(Q), such that x(Q) € (0,1) VQ > 0. Let
c be the cost function. Furthermore, let the random shock Jg — J4 be distributed with
a strictly increasing cumulative distribution function Fa and population No+ Npg be
normalized to 1. If group A receives the quantity ka = NiAc_l(R[FA(Oﬁ — AaNy) —
FA(0.5 = Ng4)]) in a subgame perfect equilibrium of the original game, the new game
also has targeted provision in SPE. The amount of targeted provision is k% > ka.

Proof. As usual, define A’s bid function:

BA|voice(Q) - [1 - FA(1/2 - NA)] X R — C(Q * NA)a

We now need to define the bid function in the exit game. Observe that the only
relevant thing that changes is the population composition under T4. A share x(Q)
of group B’s independents leave if they are taxed, according to how much they are
taxed. Denote the measure of the leaving group as L(Q) = Np * (1 — Ap) * x(Q).
This is a positive number for all () > 0. As such, the probability of victory is:

1 Ny+Np—L
P[Vote share > 5] =P[N4y+ [Jg — Ja| > A+]

1 N N L(Q
P[Vote share > 5] =P {[JB —Ja] > 23 2A (2 )1 _

We now write the bid function:

Np — Ny — L(Q)
2

Bl @) = 1= Fal )| %R (@ N

We see that FA(W) is strictly smaller than Fa(1/2 — N4). That is true
because No+ Ng = 1 and % — Ny — @ is smaller than % — N4. As such,
the entire first term of the exit value function is larger for any () > 0, and second
terms are the same for voice and exit games.

As we remember, k4 > ky is a necessary and sufficient condition for the existence
of a subgame-perfect equilibrium with targeted provision. Since k4 is defined as the
intersection of B4 and G, we see that the intersection now lies further to the right.
As such, k4 > ky is going to hold in the new game. O
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Corollary 1. Consider an unrestricted voice game with taxation, FA(0.5 — AaN4 —
(1 = Ap)Ng) > Fa(0.5 — Na). The projection value kpy , : Bp(0) = Ba(kp,) in its
exit-enabled extension is larger than the corresponding projection value kpja in the
original game.

Corollary 2. Consider an unrestricted voice game with tazation, Fa(0.5 — Ny) >
FA(0.5 — AaN4 — (1 — Ag)Ng). The z-coordinate of the intersection value of the
bidding curves By and Bp (k2B) in its exit-enabled extension is smaller than the
corresponding intersection value kAP in the original game.

Corollaries 1 and 2 tell us that both the restricted and unrestricted versions of
the game change significantly when exit is introduced. The change is not in B’s
favour. Firstly, in the restricted game ks > ky is required to get to a subgame-
perfect equilibrium where the provision is limited to A. Since k4 is even higher in
the exit-enabled game (and ky is the same), life gets harder for B. Some of the
parameter combinations that would have resulted in uniform provision now support
only targeted provision to A.

Turning to the unrestricted case, we see that since k|4 > ky is a necessary and
sufficient condition for targeted provision to be reached by self-interested players, we
can see that making kpj4 higher makes things worse. Moreover, the change hurts
both A and B in the case when Bp(0) > B4(0) by shifting the agreement point to
the left.

The figure [10, generated using the closed-form solver of our proposed model
implemented in Python, showcases a cross-section of the restricted game’s parameter
space along the plane (A4, Ag). We see that the exit-enabled version of the restricted
game is more hostile to the anti-incumbent demographic, as there are now more
combinations (A4, Ag) that can produce an equilibrium with targeted provision. We
see that the bite is concentrated in the region with low A4 and high Ag. That makes
sense: when there are few independents in B, it makes more sense to drive some of
them out cheaply than to pay their hostile compatriots a lot.

Another phase diagram, seen in shows the changes in the unrestricted case.
As mentioned in the section on taxes, this is a conservative estimate of the extent
of the changes. Once again, we see that the changes are concentrated in the low-A4,
low-Ap region. This is necessary for FA(0.5 — AsN4 — (1 — Ag)Np) — Fa(0.5 — Nj)
to be sufficiently large and for the ”pushing out” of x(Q)* (1 — Ag)Np voters to have
significant effect.

3.6.1 Exit: discussion

As shown above, the balance tips against B when the exit option is introduced. In the
restricted case, targeted provision to A now also changes the electorate: when group
B receives no service but bears the tax burden, a share of the negatively affected
group exits. This raises the incumbent’s electoral return from targeted provision
without changing the corresponding cost. The extent of the change directly depends
on how easy it is to leave.

Formally, the targeted provision bidding curve shifts so that the relevant inter-
section lies further to the right. Hence k4 increases, while ky remains the same.
This can also be seen through the condition that governs targeted provision in the
restricted game k4 > ky. Once exit is introduced, this condition becomes easier to
satisfy. Some parameter combinations that would have produced universal provision
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Phase diagram of the game in the parameter space A4, Ag

0.8

0.6

A

Ty is always SPE
Ta is SPE only with exit enabled

- Ta is not SPE

0.4

0.2

Figure 10: Phase diagram of the restricted game in the parameter space (A4, A\g).
The figure compares the regions in which targeted provision to group A is sustained
as a subgame-perfect equilibrium with and without exit. Other parameters used:
Ny = 05,Ng =05 R =50,x(Q) = 0.7,¢(Q) = 0.1Q% The distribution of both
shocks is uniform, and the distribution of the composite shock is triangular.

Phase diagram of the game in the parameter space Ay, Ag

Ta is always optimal

Ty is optimal

- Ta is not optimal

Aa

Figure 11: Phase diagram of the unrestricted game in the parameter space (A4, A\g).
The figure illustrates how the equilibrium regions change once unrestricted universal
provision and exit are allowed. Other parameters used: Ny = 0.5, Ng = 0.5, R =
5.0,x(Q) = 0.7,¢(Q) = 0.1Q?. The distribution of both shocks is uniform, and the
distribution of the composite shock is triangular.

in the tax voice game now produce targeted provision to A. The unrestricted case
is not as straightforward, because group B still has the reverse clientelism available
to them. Exit does not automatically eliminate this threat, so targeted provision
need not appear everywhere. Its effect is instead to move the relevant bargaining
objects against B. When Fa(0.5 — AaN4 — (1 — Ag)Np) > Fa(0.5 — Ny), the
exit-enabled projection value k};| 4 is larger than the original projection value kg4,
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making the targeted-provision condition easier to satisfy. When Fa(0.5 — N4) >
Fa(0.5 — AqN4 — (1 — A\g)Np), the intersection value k45 shifts to the left rela-
tive to k2. Then the crossover equilibria become worse for both groups, while the
universal equilibria remain unchanged.

Before we move to the conclusion section, two observations are in order. Firstly,
both charts in this section assume a constant x (@), which is unrealistic. However, we
argue that there must be some non-zero initial probability of leaving, and that our
constant function setup provides a lower bound on the effects of exit. Consider e.g.
the generalized sigmoid that outputs values starting at some = € (0,1) and ending
at 1. It has a positive derivative, meaning that A’s bidding curve would see both
its intercept increase and its slope become flatter, which are both things that push
the relevant intersections to the right. Secondly, this paper is about discriminatory
provision and its determinants, and we show that the situation where exit is enabled
is worse in that it can result in discriminatory provision. For this reason, we do
not provide the full solution of the taxation model, although it can make for an
interesting follow-up.

4 Conclusion

Having studied the different versions of the model, we are now ready to conclude
our paper. First, we are going to recapitulate our results and put them in context
of our modeling assumptions. Second, we are going to state our contributions to the
literature. Finally, we are going to put forward several questions about our model
that have yet to be answered.

Discrimination in the provision of public goods and services can be modeled as
arising from competition between demographic groups that use simple retrospective
voting rules. In our model, voters setting thresholds on minimal resource or effort
provision can be understood as “bargaining” or “bidding” to be selected by the
incumbent. In many cases, this bidding process supports normal, non-discriminatory
government provision. In other cases, the group that is more electorally valuable to
the incumbent obtains disproportionate leverage, and resources are directed to it.

Three primary factors determine a group’s success in this game. First, it is
important to be less partisan than the opposing group, meaning that the group must
contain many conditional voters who are willing to withhold support unless their
retrospective threshold is satisfied. We thus replicate a classical result in political
economics (Lindbeck and Weibull| (1987), Dixit and Londregan| (1995))), i.e. that
groups with many swing voters that can be "bought” for cheap will more likely ” get
theirs”, all other things equal. We have shown that the same conclusion can be
achieved within a game-theoretic setup without probabilistic voting.

Second, incumbent costs determine how much more expensive it is to provide a
service to the entire population rather than to a politically relevant subgroup. When
universal provision is sufficiently costly relative to targeted provision, discriminatory
provision becomes easier to sustain.

Finally, when voters can easily leave the polity for an exogenous outside option,
targeted provision becomes more attractive for an office-motivated incumbent. The
particular way this pressure is modeled is taxation on many to fund provision to the
few, and we show that adding this lever expands the region of the parameter space
in which discriminatory provision is optimal.
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Many things about our model might not strike the reader as particularly realistic.
Still, we believe most of our choices serve to clarify real phenomena rather than simply
generate a particular result. For instance, it might appear unintuitive that overt
partisans are practically absent from the political process as presented in our model.
However, that choice helps us model sections of a “passive” electorate that parties and
politicians often have. Moreover, since we explicitly say that the incumbent’s effort
is managerial rather than monetary in nature, it can be argued that the partisans
represent sections of the electorate that can be satisfied with perfunctory effort whose
cost is negligible relative to the potential value of office.

To explain two more of the stronger assumptions that we use, we turn to ex-
plicit dialogue with (Glaeser and Shleifer| (2005]), where it is argued that it is exactly
the possibility of exit that creates the incentive for discriminatory provision. Our
results support that idea in that exit helps sustain more discriminatory provision
equilibria in both the restricted and unrestricted versions of the model. The model
in (Glaeser and Shleifer| (2005 presupposes both that provision to the ”opponent
bloc” cannot happen and that discriminatory provision cannot be profitable unless
population reshuffles. We start out by assuming the former and then partially relax
that assumption. The latter is not true in our model for many technical reasons, but
mostly because we do not model the ”continuous satisfaction” of voters as relevant
to their vote. While this is somewhat extreme, using this binary logic from |Kiss
(2012) helps us add a lot of game-theoretic structure to the bargaining problem and
have it remain tractable.

Another thing that we do differently from Glaeser and Shleifer| (2005)) is that
we model voters as rigid blocs. What that paper presents as an aggregate of many
micro-level decisions happens in ours as a result of interaction between just two
population-scale players. We understand that this might also not seem particularly
realistic. However, political groups that are closer to organized blocs do exist and
can exert influence through organized “voice”. The manifestly disorganized “exit”
option shown in our model can then be viewed as a hindrance, and blocs might take
action to bring down the function . For instance, a union leader or an ethnic party
candidate might try to signal upcoming positive changes to dissuade people from
leaving and thus weakening his group’s bargaining position this period.

Wrapping up the discussion of our assumptions, we want to mention several im-
portant limitations follow directly from the simplifying choices made in the paper.
First, the analysis is entirely theoretical. We characterize equilibrium mechanisms,
but we do not provide empirical evidence that municipalities actually behave accord-
ing to these mechanisms, nor do we estimate the size of the relevant effects. Second,
our blocks are modeled as infinitely organized, which abstracts from within-group
heterogeneity, collective-action problems, turnout, and the possibility that different
members of the same group may respond differently to the same policy. Third, the
voting rule is deliberately binary: conditional voters support the incumbent if and
only if their group-specific threshold is met. This keeps the model tractable, but
it leaves out more continuous forms of retrospective evaluation. Fourth, the exit
mechanism is reduced-form. The model does not explicitly describe where citizens
move, how destination municipalities respond, or how exit affects the future tax
base and public-service capacity of the original municipality. Fifth, the challenger
is not modeled as a strategic player. This is consistent with much of the account-
ability literature, but it means that the model abstracts from campaign promises,
counter-actions from challenger, and other possible elements of the political land-
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scape. Finally, the service provided is modeled as a divisible private benefit rather
than a pure public good. This is useful for studying targeted provision, but it limits
the direct applicability of the model to services whose benefits are difficult to exclude
or assign on a per-capita basis.

Taking stock now of the broader literature on voter mobility, we have to mention
Ferejohn| (1986). The general retrospective voting model there shows, among other
things, that heterogeneous voting groups allow for weaker incumbent accountability.
Our model is in direct agreement with that result, using inter-group competition as
a direct driver of accountability failures.

Our model adds to the discussion in papers like [Tiebout| (1956) and [Epple et al.
(1984). Unlike those papers, we mostly abstract from the spatial element to simplify
the game-theoretic logic, but still find that it requires minimal assumptions to model
the political process as being downstream of population dynamics.

On the technical side, |Kiss| (2012)) was the main reference we drew from to start
building our model. In that paper, a game-theoretical construction serves to establish
that sowing political division is beneficial for the incumbent. Of particular interest
to us was the sequential logic. In our opinion, the prolonged aspect of the bargaining
game that we present is crucial: not only does the incumbent know what is happening
and what the voters demands are, but the voters themselves act in accordance with
that.

Having discussed the way our results are situated within the political economic
literature, we now state our open questions and avenues for further research. First
and foremost we would like to mention the lack of moral hazard structure in our
model. In models like |Ferejohn| (1986, the incumbent can fail to satisfy the electorate
for reasons outside of his control. If introduced to our model, this change would
transform the bidding curves and potentially make for new game-theoretic structure.
In particular, a more risk-averse incumbent could be facing higher effort costs, or be
subjected to mixed bargaining strategies. It also can be argued that the voters should
be risk-averse with regards to election outcomes, as is often the case in the real world.

Envy, ingroup preference, and fairness would also make worthwhile additions to
voter preferences. Right now, voters in our model often find themselves indifferent
between universal and targeted provision. While envy and altruism can be seen as
exogenous and essentially irrational, ingroup bias might arise as an emergent prefer-
ence when voters in the exit model care about the future and want the incumbent
to remain in office.

Another factor that warrants more thorough treatment in future work is taxation.
When solving the model, we noticed that while the introduction of taxes leaves
targeted-provision equilibria intact, it materially changes players’ behavior in many
other situations. For instance, group A is no longer indifferent between universal
and targeted provision at the same per-capita level, because the former results in a
larger tax burden. It is also important to find out which exact form and manner of
taxation the model should have.

Finally, we would like to discuss potential ways to test our model empirically. Our
model produces two principal results that can be tested. Firstly, having a lot of swing
voters influences the group’s chances of getting redistribution their way. This result
has been tested in e.g. Dahlberg and Johansson (2002)), where the authors use data
on Swedish temporary grants, where the central government transferred funds, along
with significant authority on spending these funds, to municipalities. This is a good
setup for testing the first result, and we do not propose any improvements. However,
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we cannot use grants from the central government to test our second finding, namely
that exit makes discriminatory provision more lucrative for the incumbent. For this,
we would have to look at closed-loop fiscal setups, where funds are redistributed
within the municipality. The ideal setup would feature a polity whose different areas
experience a sudden heterogeneous decrease in moving costs. Such a decrease could
be compared to us "enabling” the exit option in the game. The extent of the decrease
can then be used as a regressor in a model where the amount of redistribution is the
dependent variable.
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