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1 Introduction

What are the consequences of social cleavages for the salient characteristics of party systems in
democratic polities? Do social divisions determine the number of parties competing in elections
and if so, how do they matter?

Accounting for the number of parties in a polity is a classic question in comparative politics
and a large empirical literature explores the role of social cleavages and political institutions
in explaining the effective number of electoral parties (e.g. Duverger 1954, Ordeshook and
Shvetsova 1994, Neto and Cox 1997, Chhibber and Kollman 2004, Golder and Clark 2004).
The typical approach of this literature is to demonstrate a positive relationship between ethnic
fractionalization and the number of parties when electoral institutions are “permissive,” but
little, if any, relationship when institutions are not. Social divisions matter for the salient
features of party systems when the rules under which elections are contested allow them to
matter.

This empirical description, however, lacks a theoretical mechanism describing precisely why
and how varying demographic compositions matter for the candidate entry decisions that ulti-
mately determine the equilibrium number of parties or candidates in a particular polity under
a particular set of electoral rules. What is the strategic logic that confronts potential entrants
from specific social groups of specific sizes within specific electoral environments?

This paper examines electoral coordination and competition in plural societies by incorpo-
rating identity-related payoffs into a game-theoretic model of candidate entry and competition.
Following the empirical literatures on public opinion and voting behavior along with insights
from psychology and sociology, we assume that social identity can provide an important moti-
vation for political behavior including decisions such as running for office and vote choice. In
our model, citizen-candidate utility depends on both policy outcomes as in the existing theoret-

ical literature and on identity-related payoffs. This innovation allows us to make a theoretical



connection between social group memberships in a polity and the equilibrium number of candi-
dates/parties under both plurality and majority runoff electoral rules.

In our model, the explanatory variables accounting for variation in the equilibrium number
of parties include, as in the existing theoretical literature, the nature of the electoral system,
the cost of running as a candidate in the election, and the benefit of winning. Our model adds
to these factors the existence and relative size of social identity groups in a polity. Perhaps
our most striking finding is that, even in the “unpermissive” plurality system, demographics
affect the number of candidates that can be supported in electoral equilibria. Specifically, we
find that the existence of two-candidate equilibria in simple plurality systems depends on the
size of the identity groups not being too different, and that, contrary to the prevailing Duverg-
erian intuition, there exist demographic configurations for which even the effective number of
candidates in a plurality contest cannot be near two. Some of our other findings include that:
(i) two-candidate equilibria do not exist under a majority runoff system; (ii) single-candidate
equilibria do not exist under either plurality or majority runoff rules; and (iii) multi-candidate
equilibria exist under both systems but are less likely under plurality rule than under majority
runoff rule. We then demonstrate that some of the patterns suggested by our theoretical results
are observable in electoral data, including the non-Duvergerian result in plurality systems.

The paper contains six additional sections. Section 2 motivates the analysis by discussing the
importance of identity-related considerations in determining the political behavior of citizens.
Section 3 presents a model of electoral competition in which citizen candidates who care about
policy, office, and their social groups decide whether to enter an election as candidates and how
to cast their ballots given the entry and voting decisions of a polity’s other citizens. Sections
4 and 5 describe the implications of the model for the equilibrium number of candidates under
simple plurality and majority runoff rules. Section 6 relates the main results to the theoretical

literature and discusses the fit of the model for presidential elections around the world during



the 1990s. The final section contains a summary of key findings and a discussion of possible

extensions.

2 Identity-Related Behavior and Elections

Virtually all of the seminal empirical work on voting emphasizes the importance of one type
of social identity or another for explaining why citizens cast the ballots that they do (e.g.
Lazarsfeld, Berelson, and Gaudet 1944; Campbell, Converse, Miller, and Stokes 1960; Lipset
and Rokkan 1967). The empirical foundation of such accounts of voting is derived largely from
the correlations between social category membership and vote choice found in survey data.

The interpretation of these correlations, however, is highly contested. On this question there
are two main schools of thought. The first is that the correlation between social group member-
ship and vote choice simply reflects the extent to which individuals in the same social groups
have similar policy interests (e.g. Bates 1974; Rabushka and Shepsle 1974; Chandra 2004). The
extreme version of this view is that social identity is epiphenomenal, playing no independent
role in motivating behavior once individual policy preferences are taken into account. An al-
ternative perspective holds that individuals develop psychological attachments to social groups
(e.g. Horowitz 1985) and that the correlation between social group membership and vote choice
is heightened by these attachments. In this view, the act of voting is at least in part expressive
rather than instrumental, and identity is a direct and central causal determinant of political
behavior.

It is well beyond the scope of this paper to review the theoretical and empirical merits of
these two interpretations. In our view, both the rational-choice policy-based and psychological
identity-related research traditions contain valuable insights into voter behavior. As such, we
develop a model that explores the consequences for party systems if indeed citizens are motivated

by both their policy interests and their social identities.



To incorporate identity-related political behavior into a model of electoral competition, it
is necessary to alter standard formulations of citizen utility in a manner consistent with basic
empirical findings about the role identity plays in motivating behavior. We follow Akerlof and

Kranton (2000) by adopting a utility function with the following general form:

U, = Ui(aiaafiaji) (1)

where individual ¢’s utility depends on her actions, a;; on the actions of other individuals, a_;;
but also, unlike in standard models, on i’s identity or self-image, I;. The Akerlof-Kranton model
of identity is based on the assignment of social categories. Individuals place themselves and
others in society in some finite set of categories, C. Let c; be a mapping for individual ¢ assigning
the set of all individuals, F, to categories in C (c¢; : F — C). Crucially, social categories may be
associated with behavioral prescriptions P, which are sets of actions (or characteristics) deemed
appropriate for individuals in given social categories. Finally, individuals are endowed with
basic characteristics, ¢€;, that are not a priori assumed to be correlated with social categories.

Identity payoffs are then represented as:

I; = ]i(aiaa—iQCiyeiaP) (2)

In the Akerlof-Kranton framework, a person’s identity depends on his or her social categories
assigned by c;, which may be exogenous and fixed or endogenously chosen. Identity is also
allowed to be a function of the extent to which an individual’s own characteristics, ¢;, match
any ideal characteristics, defined by P, associated with the social categories to which he or
she is assigned. Most relevant for us, identity payoffs may also depend on the extent to which
an individual’s own actions, a;, and the actions of others, a_;, correspond to the behavioral

prescriptions for social categories, also defined by P. The violation of prescriptions associated



with social categories is thought to generate anxiety and thus identity losses.

The model of identity formalized in Equation 2 is based on the key principles of social
identity theory (Tajfel and Turner 1979, 1986; Tajfel 1981; Turner 1984). Individuals are
understood to have a sense of self or ego that is defined on both an individual and collective
basis. The construction of the self involves a process of identification in which one associates
oneself with others in one’s social categories and differentiates oneself from nonmembers. To
the extent to which social rather than personal identity is salient, self-esteem, understood to
be a central motivation of behavior, is substantially determined and maintained by individuals’
social settings and the categories or roles they fill in that environment.

In section 3, we adapt this framework to the context of voter behavior in the following
ways. An individual citizen candidate must decide whether to enter an election as a candidate
for office and how to cast her ballot (a;) given the entry and voting decisions of the other
citizen candidates (a_;). With respect to social identity, we assume that the mapping of social
categories (c;) is exogenous and fixed, that it is commonly held, and that it partitions the voter
population, so that each member of the public is unambiguously affiliated with a single social
group, both in her mind and in the minds of all the other actors.? We will also suppose that
for each social group there exists a behavioral prescription P instructing citizen candidates to
choose no actions (entry or vote choice) that might harm the electoral performance of the group.
Those that violate this prescription will suffer identity losses that reflect psychological anxiety

generated by deviating from internalized behavioral prescriptions.

'We therefore take the position that individuals internalize relevant group prescriptions, and that the identity
issues in question are therefore psychological in nature rather than a result of external enforcement.

20bviously, the relevant social categories (C) for political competition in the real world are in part endogenous
and a matter for contestation. This paper takes a given set of politically relevant identities and examines how
demographic characteristics and institutional rules interact to determine salient features of the party system.



3 The Model

In this section, we define a citizen candidate electoral model (Osborne and Slivinski 1996, Besley
and Coate 1997) that incorporates identity-related behavior as discussed in the previous section.
Our model adopts all the features of Osborne and Slivinski’s citizen candidate model and adds
the exogenous assignment of two social identities that partition the population and motivate
individual behavior.

We begin our description by formally defining how identity concerns are incorporated into
the model. Citizens are associated with exactly one social group which is indexed by j; the set
of possible social groups {A,B} partitions the population. Let A and B equal the proportion of
citizens from groups A and B respectively. We assume throughout that A is the larger group,

so that A > B and A € (%, 1). A citizen ¢ who is a member of group j has a utility function

Us = —Jo — o] + 7 + 0:(j) — ¢ — L,(j) 3)

and must decide whether to enter (E) or not to enter (N) an election as a candidate for office.

The first term represents actors’ policy interests. The set of possible policy outcomes is
represented by a one-dimensional space X with real elements x. Each citizen ¢ has a policy
ideal point z7 at which her policy utility would be maximized, and single-peaked preferences
over the set of policy positions. The first term in the utility function specifies the policy utility
as a function of the distance between the policy outcome x and i’s ideal point. This policy
outcome term is operative whether or not ¢ decides to become a candidate in the election. For
groups A and B respectively, the distribution functions of citizens’ ideal points are given by
Fj and Fg. We assume both of these to be continuous, and we assume that both have unique
medians. The distributions F)4 and Fg may be the same or they may be different; their supports
may also be the same or may be different.

The following terms relate more specifically to i’s entry decision. ; is an indicator variable



equalling v > 0 if 7 enters as a candidate and wins the election, but equalling 0 if ¢ either enters
but loses the election, or if 7 does not enter as a candidate. As such, v represents the size of the
reward associated with the benefits of winning an election. If a candidate wins an election with
probability p, her expected utility from winning will therefore be ~vp.

The next term describes an alternative electoral benefit that a losing candidate can receive:
the status that comes from being the most electorally popular candidate from her own group,
though losing the election itself. While such benefits are not institutionalized in nature, leading
a campaign and receiving a stronger endorsement from one’s own group members than other
candidates may bestow a certain level of credibility that can be useful in other parts of the
political process or in future political campaigns. Such status may of course also provide con-
sumption value to candidates. g;(j) takes the form of an indicator variable that equals g(j) > 0
if i enters the race and loses it, but is the most successful candidate in group j. Otherwise, g;(j)
is equal to 0. That is, g;(j) = 0 if 7 enters the race and wins it; if ¢ enters the race, loses, and
is also not the most successful candidate from group j; or if ¢ does not enter the race at all. It
is of course intuitive to think of the “consolation prize” g as being substantially smaller than ~
for two reasons. First, overall winners of elections are also the most successful candidates from
their own groups, so that v implictly includes benefits from group leadership in the election as
well as from the benefits of office. And second, the institutionalized benefits from office would
seem likely to be substantially stronger than the status that could be gained from losing a good
fight in almost all settings. To reflect this, we will assume throughout that v > 2¢(j) for all
permitted values of j. We also note that we assume g¢(.) to be strictly increasing in the size of
the group, in particular that g(A) > g(B). If a number of losing candidates from a given group
tie, we assume the benefits of group leadership to be divided evenly among them.

The next term, ¢;, represents the cost of entry. ¢; is an indicator variable taking on the value

of ¢ > 0 for citizen i if that citizen becomes a candidate in the election, but the value 0 if the



citizen chooses not to enter. We assume throughout that unambiguously winning an election or
receiving the largest vote share of in-group support is always worthwhile, so that I > g(j) > c.

The final term, I;(j), represents the identity-related payoffs that are attached to the acts of
voting and candidacy. We specify I in the following way. If a citizen or citizen-candidate takes
no action that harms the electoral performance of her group, I = 0. If, on the other hand, a
citizen or citizen-candidate does take such an action, ;(j) = k; > 0, so that a utility loss occurs
from violating the behavioral prescriptions associated with group membership. Specifically, a
voter will be considered to act against her group’s interests if she casts a vote in favor of a
candidate from a group not her own; otherwise, she will not be considered to act against her
group’s interests. A citizen who has decided to enter (exit) as a candidate will be considered to
act against her group’s interests if this act of entry (exit) reduces the group’s overall vote share
or aids the victory of a candidate from another group; otherwise, she will not be considered
to act against her group’s interests. For clarity of analysis we will take the k; to be effectively
infinite so that no voter or candidate will ever act against her group.

This assumption defines citizens, in their roles as voters and candidates, as having lexico-
graphic preferences over the social identity of their political representatives. As noted earlier,
large empirical literatures exist demonstrating the importance of identity concerns in motivating
individuals’ behavior both in politics and more generally. It is important to note, however, that
lexicographic identity preferences do not necessarily follow from either the theoretical literature
on social identity or the existing empirical literature referred to in Section 2. Our discussion in
that section simply claimed that identity concerns were an important motivation for behavior.
The assumption of lexicographic preferences depends on an additional claim that the magni-
tude of these concerns relative to other considerations is large, at least in the realm of electoral
politics in plural societies. We believe that this claim while certainly debatable is plausible in

many settings, both because of the general importance of social identity and because in pol-



itics elites often have the capacity and incentives to make it important (Dickson and Scheve
2004). Moreover, the assumption that the magnitude of identity concerns is large generates a
model that is a natural compliment to Osborne and Slivinski’s citizen-candidate model in which
identity considerations are assumed to be zero.

The sequence of events in the election game follows Osborne and Slivinski (1996). Citizens
choose to enter the election (E) or not (N). If a citizen i enters, she proposes her policy ideal
point x}; she is assumed not to be able to credibly commit to a different position. After citizens
make their simultaneous entry decisions, they cast their votes. Voting, as in Osborne and
Slivinski (1996), is taken to be sincere, with each voter casting her ballot for the candidate
yielding the highest utility as determined by Equation 3. Our assumption that the k; are very
large means that sincere voting is consistent with adhering to the behavioral prescriptions of
group membership.

We consider two different electoral systems: simple plurality and majority runoff. Under
simple plurality rule, the candidate who garners the most votes wins. If two or more candidates
tie for first place, then each wins with equal probability (ties among candidates within the same
identity group are also resolved by lottery). Under the majority runoff rule, a candidate who
receives a majority of votes in the initial election wins. If there is no such candidate, a second
election is held between the candidates with the two highest vote totals in the first round. In
this case, the candidate who receives a majority of votes in the second ballot wins. Ties in either
round are resolved randomly. The solution concept for the model is Nash equilibrium, which
we refer to simply as equilibrium or entry equilibrium.

Using this framework, we derive a variety of existence and non-existence results for our model
of citizen candidates for a range of different demographics under the two different electoral
institutions. We will refer to various configurations of candidates using the notation (y, z),

indicating the presence of y candidates from group A (the majority group) and z candidates



from group B (the minority group). We present our findings using the following terminology:
Definition. Possible. We say that (y, z) is possible if there exist values of ¢, g(A),
g(B), and 7 such that a configuration (y, z) constitutes an entry equilibrium.
For both electoral systems, we consider all possible (y, z) configurations containing up to

four entered candidates, and demonstrate which are possible and which are not.

4 Simple Plurality Elections

We begin with simple plurality elections. The proofs for each proposition can be found in the
Appendix; we limit our discussion in the text to establishing the general logic behind each
result and considering its empirical implications. The first proposition eliminates the possibility
of equilibria in which no members of a given identity group enter the contest as candidates.

Proposition 1. (0,n) is not possible for any n for any A € (1,1). (n,0) is not

possible for any n for any A € (3,1). .

The intuition for this result is straightforward. If a group does not have a candidate, it fails
to win as many votes as it could, and by not entering, its citizens have violated the behavioral
prescription by not furthering the group’s electoral performance. As such, in equilibrium at
least one citizen from the group must always enter, and (0,n) and (n,0) cannot be equilibria.
This result precludes single-candidate elections under plurality rule, an implication we revisit
in our empirical discussion below.

The next proposition also eliminates a set of entry equilibria. Its logic highlights the im-
portant role that minority group entry decisions play in assisting majority group candidates to
deter entry by other majority group members.

Proposition 2. For n > 1, (1,n) is not possible for any A € (3,1).

In any (1,n) configuration, the A candidate as the single representative from the majority

group would clearly win. Further, the policies and entry decisions chosen by the B candidates
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would not affect the incentives of the A candidate when it comes to policy choice. So the only
payoffs earned by B candidates in such an equilibrium would come through leadership of the B
group. In particular, if (1,7) is to be an equilibrium, there must be an n-way tie among the
n candidates of group B. The existence of more than one B candidate, however, has a major
effect on the incentives of potential candidates from group A. Suppose there is an A citizen who
happens to be at the ideal point of the A candidate already entered. Such a citizen by entering
would split the A vote with the A incumbent, earning vote share é; and, because A > B, this
vote share must exceed the vote share % earned by each group B candidate. Therefore, such a
citizen would tie the election at her ideal policy, and would have an incentive to enter because
3 > c. Thus, we do not expect to observe plurality elections in which a single candidate from a
majority identity group competes with multiple candidates from the minority group.

The following proposition demonstrates that two-candidate elections are possible in plurality

systems but the size of the identity groups must not be too dissimilar for this outcome to exist.

Proposition 3. (1,1) is possible for any A € (3, 2). But (1,1) is not possible for

any A € (%, 1). In any (1, 1) equilibrium, the sole candidate from the larger group
receives vote share A and wins the election, while the sole candidate from the smaller
group receives vote share 1 — A and loses the election.

The intuition for this result depends on establishing that (i) the A candidate must not wish
to drop out; (ii) the B candidate must not wish to drop out; (iii) no other A candidate must wish
to enter; and (iv) no other B candidate must wish to enter. For the cases in which a polity’s
majority group is not too large, A € (%, %), the first two conditions are obviously met as exit
by either candidate would reduce the group’s respective vote shares, violating the behavioral
prescription and generating identity losses. Now consider whether the incumbent candidates
from each group can deter entry. Imagine an A candidate who shares the median A voter’s ideal
point. Then a potential A entrant could receive no more than half of the A vote; this would
A
5

result in the B candidate winning the election, since B > As such, it clearly is possible

11



for an A candidate to deter entry by potential A entrants. Similarly, now suppose that the B
candidate has the same ideal point as the median B voter; then a potential B entrant could
receive no more than half of the B vote. This would result in the B candidates splitting in-
group support while leaving A’s electoral supremacy unchanged. If ¢ > @, such a potential
B entrant would not find entry worthwhile. This condition does not conflict with any others
necessary for equilibrium and so entry deterrence is possible. Consequently, equilibria with one
candidate from each identity group are possible for plurality elections if the majority group is
not too large, specifically if A € (%, %)

For polities with very large majorities (A € (%, 1)), such an equilibrium is not possible
because another A candidate would wish to enter and there are no actions available to the A
incumbent to deter entry. This fact is immediately apparent as an A citizen who shared the
pre-existing A candidate’s policy preference would be able to tie that opponent with %‘ of the
vote and generate a tie for first place since é > B.

Thus, although two-candidate elections are generally associated in the literature with simple
plurality electoral systems (Duverger 1954), our model suggests that such outcomes depend
crucially on the relative size of social identity groups in a polity. We address this prediction in
the empirical discussion below.

The next result suggests that the possibility of elections with two majority group candidates

and one minority group candidate also depends on the relative group sizes.

Proposition 4. (2,1) is not possible for any A € (3, ). But (2,1) is possible for

any A € (%, 1). In any (2, 1) equilibrium, the two candidates from the larger group

receive the same vote share é and tie for the win in the election, while the sole

candidate from the smaller group receives vote share 1 — A and loses the election.

The reasoning why (2, 1) equilibria are not possible when A € (3,2) builds on the intuition
for the previous proposition. For a (2,1) configuration, one must consider a case in which the

two candidates from group A equally split the support of A voters, and a case in which they do
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not. If they do, each has a vote share equal to é. For A € (%, %), é < B, so the B candidate
wins the race. As such, either A candidate has effectively thrown the election to the B candidate
by entering; if either A candidate were to drop out, the other would win. Consequently, (2,1)
cannot be an equilibrium in such a setting, because there would be an incentive for an A
candidate to exit for identity reasons. In the other case, when the A candidates do not equally
split the A vote share, the trailing A candidate pays the costs of entry without experiencing
any benefits from winning, and either does not affect policy (if the other A candidate wins) or
experiences identity losses (if the B candidate wins). As such, the lagging A candidate would
wish to exit the race. Combining these two cases, clearly (2,1) cannot be an equilibrium when
the majority group is not too large (A € (3,3)).

When the majority group is larger (A € (%, 1)) such equilibria do become feasible. Suppose
the two A candidates have equal vote shares (if they do not, no equilibria exist); for an equilib-
rium to exist, the four conditions discussed for Proposition 3 must hold with the slight alteration
that both A candidates must wish to stay in the race. The first condition is met because with
equal vote shares, the two A candidates would each win vote share % by the actors’ lexicographic
identity preferences, and é > B since A € (%, 1). So the two A candidates tie for the win in
this electoral setting, and both clearly have an incentive to stay in the contest so long as 1 > c,
which is true by assumption. The only B candidate will not want to exit because of the identity
considerations discussed above. While entry deterrence for the two group A candidates is not
possible if they have identical policy positions, it is feasible if they are symmetrically spaced
around the median voter of group A. Further, a potential B entrant would be deterred so long
as ¢ > ¢g(B)/2. Thus, in some settings, equilibria are possible with two candidates from the
majority group and a single candidate from the minority group.

The next result considers the possibility of equilibria with two candidates from the majority
group as in the previous proposition but with more than one candidate from the minority group.

Proposition 5. (2,2) is possible for any A € (2,1) and (2,3) is possible for any

13



A€ (3,1). In any (2,2) or (2,3) equilibrium, the two candidates from the larger

group receive the same vote share 2 and tie for the win in the election, while the n

2
(n ={2,3}) candidates from the smaller group receive the same vote share =4 and

lose the election.

The result here is similar to that in Proposition 4. (2,1) was not possible for A € (3,3)
because the entry of two A candidates threw the election to the B candidate. For (2,2), an
analogous logic applies to exit incentives for the B candidates—as long as the majority group is
not too large (A € (3,2)), a B candidate will wish to exit to ensure victory by her group’s other
candidate. Adding another minority candidate, however, extends the range of majority group
sizes for which equilibria are possible because votes of group B citizens are distributed among a
greater number of candidates. Specifically, for the (2,3) case, it is only possible for an exit of a
single B candidate to produce a win for another B candidate if the two identity groups are very
close in size (A € (3,2)). The key substantive point established in Proposition 5 is that there
are equilibria involving two candidates from the majority group and two or three candidates
from the minority group under simple plurality.

The final result for simple plurality rule establishes the possibility of equilibria with three

majority candidates joined by a single minority candidate.

Proposition 6. (3,1) is not possible for any A € (3, %). But (3,1) is possible for

any A € (%, 1). When % <A< %, two of the candidates from the larger group tie
for the win, while the third receives fewer votes; and when % < A < 1, either two of
the candidates from the larger group tie for the win, or else all three of them do. In
either case, the sole candidate from the smaller group receives vote share 1 — A.

Although the reasoning for this proposition follows the general form employed for the other
configurations, it involves considering many more cases and thus all of the details are left to the
appendix. The most important substantive point is that the existence of these equilibria again
depends on the relative size of the identity groups. We only expect to observe (3, 1) equilibria

in polities in which the majority identity group is quite large relative to the minority.
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To summarize the results of our model for simple plurality elections, we return to the question
that has motivated a great deal of comparative politics research on party systems: do social
divisions help determine the number of candidates or parties competing in elections? The answer
proposed by our model is that they do even when we limit attention to simple plurality electoral
systems. This theoretical result contradicts the consensus that social divisions only matter when
electoral institutions are permissive, though it still may be the case that social divisions matter
more for some institutions than others.

To evaluate the model, we need to compare its predictions to the empirical record for simple
plurality electoral systems. To facilitate such a comparison, we summarize two sets of the
model’s most important observable implications in Figure 1.

First, Propositions 1-6 explicitly define whether specific candidate configurations are possible
under simple plurality rule for varying demographic compositions. Figure 1 identifies whether
various (y, z) equilibria are possible for a given value of A, the size of the largest identity group,
by plotting a black dot (or shaded region if more than one vote share is possible for that (y, 2)
equilibrium) above each value of A for each (y, z) equilibrium that is possible for that A. Thus,
for example, as stated in Proposition 3, a (1,1) equilibrium is possible for any A € (%, %) and
Figure 1 includes a series of black dots from % to % for the (1,1) case.

The empirical literature in comparative politics, however, has focused on the effective number
of electoral candidates/parties rather than the actual number of entrants. The effective number
of electoral candidates/parties, or ENEP, is equal to 2%;12 where p; equals the vote share for the
ith candidate/party. The strength of this measure as a description of a party system is that
it weights candidates and parties by their vote shares. Although not explicitly stated in the
Propositions, our results also make predictions about the possible values of ENEP in equilibrium
(because ENEP is a function of the number of parties and their vote shares, both of which are

defined for any possible equilibria in our model).
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Figure 1: Possible Effective Number of Electoral Candidates by Size of Largest Ethnic Group:
Plurality Rule.

Figure 1 plots possible ENEP by A, the size of the largest identity group, for simple plurality
elections. For equilibria for which there is a unique vote share for each candidate, there exists a
single mapping from A to ENEP, which is represented by the curves drawn with closely spaced
black dots in the figure. For equilibria for which there is more than one possible vote share,
more than one value of ENEP is possible for each A, and this is represented by a shaded region.

Because explaining variation in ENEP has been the focus of the comparative politics lit-
erature on social divisions and party systems, we will focus in Section 6 of the paper on this
empirical implication of the model-—comparing the predictions in Figure 1 for the relationship

between ENEP and A to recent presidential elections under plurality rule.
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5 Majority Runoff Elections

In this section, we turn to the results for majority runoff elections. The first proposition again
eliminates the possibility of equilibria in which no member of one of the identity groups chooses
to enter the contest as a candidate.
Proposition 7. (0,n) is not possible for any n for any A € (1,1). (n,0) is not
possible for any n for any A € (3,1).

The logic for this proposition is identical to that for plurality elections. We do not expect
to observe elections in either system that do not include candidates from each identity group
because of the identity losses associated with failing to optimize the group’s electoral perfor-
mance. Consequently, our model precludes single-candidate elections under both plurality and
runoff rules.

The following result also eliminates a set of entry equilibria including two-candidate elections
with one candidate from each identity group.

Proposition 8. For all n, (1,n) is not possible for any A € (%, 1).

For n > 1, this result is identical to Proposition 2 for plurality elections and depends on
the same reasoning—a single A incumbent from the majority group is not able to deter entry
by another A candidate when the vote shares among the minority group B voters are diluted
among the multiple candidates from B.

What differentiates Proposition 8 from Proposition 2 is that in majority runoff elections,
equilibria with a single candidate from each identity group are not possible. This is because
a single A candidate cannot deter entry by another A candidate under runoff rules even when
there is only one candidate from group B.

Consider the incentives facing a potential entrant from the majority group who shares the
same policy ideal point as the incumbent candidate from the majority group. If such an indi-

vidual does not enter the race, her payoff will be 0. If she does enter the race, she will achieve
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vote share é in the first round of the election. Because A > %, é > }l, so that there are three
possibilities in the first round depending upon the value of A: (1) the two A candidates tie for
first place; (2) the two A candidates tie for second place; and (3) all three candidates tie for
first place. In (1), the two A candidates advance to a runoff, which is also tied; each wins with
probability % In (2), with probability 3 the A entrant advances to the runoff, which she wins;
with remaining probability %, the incumbent A candidate advances to the runoff and wins. In
(3), with probability %, the two A candidates advance to the runoff, which each wins with equal
probability; with probability %, the B candidate advances to the runoff along with one of the A
candidates, the A candidate ultimately winning. In all three cases, the incumbent A candidate
wins with probability % and the entrant A candidate wins with probability % Because an A
candidate always wins the election whether or not entry occurs, there are no identity costs or
benefits to entry; and because the A candidates share the same policy position, there are no
policy costs or benefits to entry. The potential entrant therefore has an incentive to enter so
long as 3 — ¢ > 0, which is true by assumption. Consequently, we do not expect to observe
elections with a single candidate from each identity group under runoff rules.

Note that Propositions 7 and 8 taken together make the strong prediction that we should
not observe two-candidate elections in a majority runoff system.

The next result establishes the possibility of equilibria in which two candidates from the

majority identity group and one candidate from the minority group contest runoff elections.

Proposition 9. (2,1) is possible for any A € (3,1). For A € (3,%), in the first

round, the two candidates from the larger group receive vote shares %, while the
candidate from the smaller group receives vote share 1 — A. One of the candidates
from the larger group then defeats the candidate from the smaller group in the runoff.
For A € (%, 1), in the first round, the candidates from the larger group receive vote
shares A and (1 — 2)A respectively, where (1 —2)A >1— A and 5 <z < 2, while
the candidate from the smaller group receives vote share 1 — A. In the runoff, either
the two candidates from the larger group tie, or else the candidate from the larger
group who received more votes in the first round defeats the candidate from the

smaller group.
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When A < 2, the B candidate receives a vote share of (1 — A) € (3,3) in the first round.
Clearly it is not possible for as many as two A candidates simultaneously to match or do better
than this, so that the B candidate must always make it to the runoff in these equilibria. Because
all of the other candidates are from group A, the other candidate in the runoff must be an A
candidate; and this A candidate will win the runoff. As such, being the best-placed A candidate
in the first round is tantamount to election, and the strategic problem facing A candidates in the
first round of the runoff system in a divided society is exactly the same as the one they would
face in a plurality system in which the A group comprised the entire electorate. But it is well
known in this setting (Osborne and Slivinski 1996) that two-candidate equilibria are possible, in
which the candidates are symmetrically spaced about the median voter. It remains to examine
the strategic logic facing B candidates and entrants. Clearly the existing B candidate in any
(2,1) configuration will not wish to exit because this would reduce the group’s total vote share,
violating the behavioral prescription and thus leading to identity losses. To understand the
incentives facing potential B entrants, we must consider two possibilities.

First, a citizen may wish to enter if by so doing she can increase the probability with which
her group wins the election. A single B candidate, who will lose any runoff, cannot win an
election, but victory by a B candidate may be possible if there are at least two of them running.
In particular, a potential entrant will wish to enter for this reason if and only if, by entering,
both the two B candidates are able to at least tie the top A candidate in the first round. For
(2,1) configurations, this is never possible.

Second, we note that an entrant who is unable to affect a change in group B’s probability of

winning (and therefore a positive chance of winning for herself also) can easily be deterred so

9(B)

5~ < ¢ < g(B). Thus, the existing B candidate wishes to remain in the election and

long as
potential B entrants can be deterred. As a result, equilibria are possible under the majority

runoff system with two majority candidates and a single minority candidate.
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For A > %, a single B candidate cannot tie or beat both of the A candidates. Further, if only
one of the A candidates trails B in the first round, she would not make the runoff, and would
have an incentive to exit the race. This leaves three possibilities: either the A’s are tied, and
both beat B; the A’s are not tied, and both beat B; or the A’s are not tied, one of them beating
B and the other tying B. In any of these instances, both A candidates reach the runoff with
positive probability; in any equilibrium, both must also win a runoff they enter with positive
probability, or there would be an incentive to exit, meaning that a runoff between the two A
candidates must be tied.

We now consider incentives for candidates to exit. The B candidate will not wish to exit
for the identity considerations discussed above. An A who does not tie B will not wish to exit
because 7 > ¢ (by assumption), and an A who does tie B will not wish to exit so long as T > ¢
(since such a candidate would have probability % of entering the runoff, and then probability %
of winning it once there). So it is possible that the existing candidates from both groups will
want to remain in the election.

Now, we consider whether these candidates can deter further entry. A candidate from group
B would wish to enter if this were to result in two B’s making the runoff, so that a B candidate
could win with positive probability; but because, as above, we have that the B incumbent at
best ties the lagging A candidate, this is clearly not possible. As such, the only incentive for
entry is to win a share of group leadership; but this can be deterred so long as the B incumbent’s
policy corresponds to the median of the group and so long as @ <c.

For a majority group citizen to have an incentive to enter, it must be possible for her to
make the runoff, and then have a positive probability of winning it. Deterrence of such entry
incentives is possible when the A incumbent candidates have first round vote shares that are
not too different. For A € (%, 1), all of the equilibrium conditions for (2, 1) can be met, for some

preference distributions, when the A candidates are evenly spaced around the overall median
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voter, and are situated closely enough together.

The final two propositions extend this result to show the possibility of equilibria with multiple
candidates from each group and with three candidates from a majority group and a single
minority candidate. A key feature of both propositions is that, as with Proposition 9, equilibria
exist in polities with majority groups of all sizes. The reasoning supporting these final two
results is left to the appendix.

Proposition 10. (2,2) and (2, 3) are possible for any A € (3,1). In the first round,
the two candidates from the larger group receive vote shares zA and (1 — x)A
respectively, where (1 —z)A > % and % <z< %, while the n candidates from the
smaller group receive vote shares %. In the runoff, either the two candidates from
the larger group tie, or else the candidate from the larger group who received more
votes in the first round defeats a candidate from the smaller group.

Proposition 11. (3,1) is possible for any A € (%, 1). For A € (%, %), two candidates
from the larger group receive vote share A, while the third trails with (1—2z)A and
the candidate from the smaller group receives 1 — A, where z € (maz(3, 55 — 3) 3)-
In the runoff, one of the leading candidates from the larger group then defeats the
candidate from the smaller group. For A € (%, %), either the same is true, or else
all candidates from the larger group tie with vote share ?, while the candidate from
the smaller group receives vote share 1 — A. The candidate from the smaller group
is then defeated in the runoff. For A € (2,1), any set of vote shares can exist in
equilibrium in the first round that (1) involves either a two- or three-way tie for
second place, or else a three- or four-way tie for first place; and (2) has the most
successful candidate from the larger group receiving less than twice the vote share of
the second most successful candidate from that group. The runoff matches either two
candidates from the larger group or one candidate from each group, but a candidate

from the larger group always wins.

To summarize the results for majority runoff elections and to facilitate an empirical evalua-
tion of the model’s predictions, we describe two sets of the model’s most important observable
implications in Figure 2.

First, as in Figure 1, Figure 2 identifies whether various (y, z) equilibria are possible for a
given value of A, the size of the largest identity group, by plotting a black dot (or shaded region

if more than one vote share is possible for that (y, z) equilibrium) above each value of A for each

(y, z) equilibrium that is possible for that A. One striking feature of this aspect of the Figure
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Figure 2: Possible Effective Number of Electoral Candidates by Size of Largest Ethnic Group:
Majority Runoff Rule.

is that if a specific (y, z) equilibrium is possible for any value of A, it is possible for all values
of A. Further, Figure 2 highlights our model’s prediction that we should not observe single
or two-candidate elections in majority runoff systems but should instead observe a variety of
multi-candidate elections. This prediction resonates strongly with Duverger’s hypothesis that
majority runoff systems favor multipartism (Duverger 1954). Our model adds a great deal
of detail about precisely what types of multi-party systems are possible in combination with
different types of social heterogeneity.

Second, we restate in Figure 2 the results in Propositions 7-11 in terms of the effective number
of electoral candidates/parties, ENEP, rather than the actual number of entrants. Figure 2 plots

possible ENEP by A for majority runoff elections.
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6 Discussion

As mentioned above, our theoretical results relate most directly to Osborne and Slivinski’s (1996)
citizen-candidate model. They find, among other things, that both plurality and runoff systems
allow single candidate, two-candidate, and multi-candidate equilibria but that two-candidate
equilibria are more likely under plurality rule than the runoff system. These and other results
in the paper capture important characteristics of elections contested under these rules. Osborne
and Slivinski’s model does not, however, address the consequences of social cleavages for the
number of candidates/parties in a polity. Such an account is also missing from the theoretical
literature on elections more generally.

Our model provides an explanation by adopting all the features of Osborne and Slivinski’s
citizen candidate model and adding the exogenous assignment of two social identities that
partition the population and motivate individual behavior. Although a comprehensive test of
our model is beyond the scope of this paper, it is instructive to compare the fit of the model to
the recent historical record.

As noted above, our model has a variety of observable implications but we focus our dis-
cussion on its predictions for the relationship between ENEP and A. We begin by examining
the effective number of electoral candidates for president in all democracies that held presiden-
tial elections during the 1990s under either plurality or majority runoff rules. Our analysis is
based on a cross-sectional data set constructed by generally following the procedures used in
Cox (1997, p. 208). We first identified all democratic presidential elections held in the 1990s.
For all those countries with more than one election during the decade, we selected the election
closest to 1995. We then selected only those elections held under simple plurality or majority

runoff rules to maximize the degree of correspondence with the assumptions of our model.?

3In the analysis below, we included only presidential elections in countries with presidential regimes, defined
as countries for which the government serves at the pleasure of an elected president. This eliminates cases
for which the president is unlikely to have the significant policy role assumed by our model. Nonetheless, the
broad empirical patterns described below apply even if the additional presidential elections from non-presidential
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Figure 3: Effective Number of Presidential Candidates, Plurality Elections in the 1990s: This
figure plots ENPRES by A for the cross-section of countries with presidential elections during
the 1990s employing a simple plurality rule.

Presidential elections are particularly informative for evaluating the fit of the model because, in
such elections, a given country serves as one large electoral district, again consistent with the
formal structure of our model.*

For each election, we measure the number of candidates with the standard effective number

1

57 where p; equals the vote share for

of presidential candidates measure, ENPRES, equal to
the ith candidate. We take the population share of the largest ethnic group, A, to be this
group’s share of the population of the largest two ethnic groups. The election data are from
Golder (2004) and the demographic data are from Alesina et al (2003). Figure 3 plots ENPRES

against A for presidential elections employing plurality rule and Figure 4 presents the same plot

for elections employing a majority runoff system.

regimes are included.

4Nonetheless, in principle, national legislative elections provide an additional opportunity to evaluate the
predictions of the model. We have also examined data from these elections and documented preliminary evidence
consistent with the results reported below.
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Figure 4: Effective Number of Presidential Candidates, Majority Runoff Elections in the 1990s:
This figure plots ENPRES by A for the cross-section of countries with presidential elections
during the 1990s employing a majority runoff rule.

Recall that Figures 1 and 2 represent how the possible effective numbers of candidates
consistent with our model relate to the size of the largest identity group. These figures thus
summarize some predictions of the model that we can compare to recent electoral experience.

We first compare the data in Figure 3 to the theoretical predictions in Figure 1. The most
striking feature of Figure 3 is the prevalence of cases for which the effective number of candidates
is very near 2 for those countries in which A, the relative size of the largest ethnic group, is
between % and %, and the relative paucity of such cases for those countries in which A exceeds %.5
This pattern reflects the predictions of Figure 1: (1, 1) equilibria allow for an effective number of
candidates near two for A € (%, %), while other equilibria allow for two effective candidates only

for A larger than 0.90 or so. In fact, all of the countries in Figure 3 for which A < % have an

5Recall here that, for our empirical cases, we define the population fraction of the largest group as being its
share of the population of the two largest groups, in order to construct a measure that is commensurate with our
two-group theoretical model. An alternative approach would be to restrict our attention to political societies
with only two groups of appreciable size; the course we adopt is meant to allow us to confront the patterns of
our results with as much data as possible, but of course, this leads to oversimplifications for some cases.
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2

5, there are no further such cases

effective number of candidates near two; as A increases beyond
until Honduras, with A of more than 0.90. This pattern highlights the idea that the existence of
two-candidate equilibria in simple plurality systems depends on the size of the identity groups
not being too different, and that, contrary to the prevailing Duvergerian intuition, there exist
demographic configurations for which even the effective number of candidates in a plurality
contest cannot be near two.

Another important characteristic of Figure 3 is the absence of observations with the effective
number of candidates near 3 for A in the interval (%, %) and their frequency for observations
with A > % . Again, this is consistent with the predictions in Figure 1. Note that several
observations that may appear to be outliers are in fact consistent with the model. For example,
Mexico had an effective number of presidential candidates just below 3 but its value for A is
0.67 which is just in the range for which (2, 1) equilibria become possible under simple plurality.
Finally, note that in none of these presidential elections under simple plurality is the effective
number of candidates near 1 which is also consistent with the model.

We now compare the data in Figure 4 to the theoretical predictions in Figure 2. The most
important pattern in Figure 4 is the absence of observations under a majority runoff rule for
which the effective number of candidates is near 2 for countries with values of A in the interval
(%, %) This accords with Figure 2 and highlights an important pattern in both the predictions of
the model and the empirical record for recent presidential elections. When ethnic groups are not
too different in size, two-candidate elections are observed in simple plurality elections but not
in majority runoff systems. Theoretically, we do not expect two-candidate elections at all under
majority runoff rules though the effective number of candidates may be near 2 when A is near 1.
This suggests that there are several outliers in Figure 4 inconsistent with the model and meriting
further investigation (Colombia, Kyrgyzstan, Palau, and perhaps Namibia). It is nevertheless

the case that Figure 4 provides some evidence consistent with the related expectation that the
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relationship between ENEP and A for runoff systems can broadly be described as negative.
Even with the potential outliers, such a downward sloping relationship is manifest in Figure 4.

One important set of theoretical predictions can be best evaluated by comparing Figures 3
and 4 to each other directly. Although multi-candidate equilibria exist under both systems, they
are expected to be less likely under plurality rule than under a majority runoff system. More
precisely, the model predicts that multi-candidate equilibria should be less likely in plurality
systems for polities for which A is in the interval (3, 2) but that there should be no difference
in frequency for polities where A > % The data in Figures 3 and 4 seems generally consistent
with this prediction. In plurality elections, the effective number of candidates is near 2 for all
three of the elections for which A is in the interval (%, %) while in runoff elections, the effective
number of candidates is substantially greater than 2 for all five of the elections for which A is
in the interval (%, %) Moreover, for A > %, there is no evidence that majority runoff rules yield
more multi-candidate elections than plurality rules.

Overall, this brief review suggests that the data from recent presidential elections is broadly
consistent with our model’s predictions for the relationship between FNEP and the size of the
largest identity group. At least two caveats are in order, however. First, we have not evaluated
a number of important observable implications of the theory including those relevant to deter-
mining the fit between ENEP and A. There is of course the possibility that, by exclusively
comparing FNEP and A, that our model makes a correct prediction on this dimension but
misclassifies the case overall. Second, we have assumed that the relevant social identity to test
our model is ethnicity as coded by Alesina et al (2003) and that measuring the relative size of
the two largest groups characterizes the most relevant aspects of social heterogeneity. One or
both of these assumptions are false in some cases and it merits investigation whether coding A

according to whatever the salient social identities are affects the fit of the data to the model.
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7 Conclusion

An emerging consensus in the comparative politics literature concludes that there is a positive
relationship between social divisions and the number of candidates/parties when electoral in-
stitutions are “permissive,” but a much reduced relationship when institutions are not. This
empirical description, however, lacks a theoretical mechanism describing precisely why and how
varying demographic compositions matter for the candidate entry decisions that ultimately de-
termine the equilibrium number of candidates/parties in a particular polity under a particular
set of electoral rules. This paper provides a theoretical explanation by incorporating identity
politics into a standard game-theoretic model of candidate entry and electoral competition.
This innovation allows us to make a theoretical connection between social group memberships
in a polity and the equilibrium number of candidates under both plurality and majority runoff
electoral rules.

In our model, the explanatory variables accounting for variation in the equilibrium number
of parties include, as in the existing theoretical literature, the nature of the electoral system,
the cost of running as a candidate in the election, and the benefit of winning. Our model adds
to these factors the existence and relative size of social identity groups in a polity. Perhaps
our most striking finding is that, even in the “unpermissive” plurality system, demographics
affect the number of candidates that can be supported in electoral equilibria. Specifically, we
find that the existence of two-candidate equilibria in simple plurality systems depends on the
size of the identity groups not being too different, and that, contrary to the prevailing Duverg-
erian intuition, there exist demographic configurations for which even the effective number of
candidates in a plurality contest cannot be near two. Some of our other findings include that:
(i) two-candidate equilibria do not exist under a majority runoff system; (ii) single-candidate
equilibria do not exist under either plurality or majority runoff rules; and (iii) multi-candidate

equilibria exist under both systems but are less likely under plurality rule than under majority
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runoff rule.

Although a comprehensive test of these and other predictions of the model is beyond the
scope of this paper, we present evidence from presidential elections around the world during the
1990s indicating variation in the effective number parties broadly consistent with the model.

We view these results as constituting a significant step towards explaining why and how
varying demographic compositions matter for the equilibrium number of parties in a polity. At
the same time, the analysis is limited in scope and detail by a number of characteristics of
our model. Most obviously, we consider only two electoral institutions, and only for polities
with precisely two social identity groups. In future research, we plan to investigate the link
between demographic compositions and party systems under alternative electoral rules such
as proportional representation and for polities characterized by more than two salient social

groups, as well as to extend our empirical investigations.

Appendix

Proof of Proposition 1. Any group A (B) citizen who fails to enter when her group does
not have a candidate violates the behavioral prescription against harming the group’s electoral
performance, incurring a sufficiently large cost that there is always an incentive to enter. So
(0,n) and (n,0) are not possible for any n. [ |

Proof of Proposition 2. In any (1,n) setting, candidate A wins regardless of her policy,
which is unconstrained by B candidates’ choices. Given this and since n > 1, B candidates will
only have an incentive to stay in if they win a share of group leadership. As such, in any (1,n)
equilibrium, there must be an n-way tie among group B candidates. An A citizen at the ideal
point of the A “incumbent” could enter and tie the election without affecting the winning policy
(since n > 2 and A > B, A/2 > B/n) earning utility 7v/2 — ¢ > 0, so there is an incentive to
enter and (1,n) is not possible forn > 1. W

Proof of Proposition 3. First suppose A € (3,3). For (1, 1) equilibrium existence, the (i)
A and (ii) B candidates must wish to stay in, and no other (iii) A or (iv) B candidates must wish
to enter. (i) and (ii): Along with the fact that there can be no identity reason for a solo group
candidate to exit, v > ¢ (g(B) > c¢) implies the A (B) candidate won’t drop out. (iii) There is
no identity incentive for A entry. Suppose the A candidate’s policy is at the median A voter.
Then a potential A entrant must always lose, either to incumbent A (paying entry cost with no
policy or winning benefit), or to the B candidate (suffering lexicographic identity losses), since
B> 4 . Soan A incumbent at the A voter median can deter entry by A citizens. (iv) There
is no identity incentive for B entry. Suppose the B candidate is at the median B voter. Then a
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potential B entrant can do no more than tie for group B support, without affecting policy, which
will not be worth the cost of entry so long as ¢ > @. Thus (i)-(iv) can be simultaneously
satisfied and so (1, 1) is possible. Now suppose A € (%, 1). Now an A citizen who shared the
incumbent A’s policy would be able to enter and win vote share %, tying for first since now
% > B. Since 7 > c there will be an incentive to enter so (1, 1) is not possible. |

Proof of Proposition 4. In a (2,1) setting, if the two A candidates are not tied, then
the trailing candidate, who pays entry costs but does not influence policy or receive winning
benefits, will drop out because there will never be identity costs for doing so. So if (2,1) is
possible, it must involve a tie between the two A candidates.

Suppose that A € (%, %) Each A candidate wins vote share é < B, so B wins the race
and either A candidate would wish to exit for identity reasons to ensure victory for the other A
candidate. So (2,1) is not possible. Now suppose A € (%, 1). For (2,1) equilibrium existence,
the (i) A and (ii) B candidates must wish to stay in, and no other (iii) A or (iv) B candidates
must wish to enter. (i) and (ii): Because there are clearly no identity reasons for exit, as exit
would improve neither group vote share nor the probability of group victory, and because the A
candidates tie with vote share 4 > B, 1 > ¢ (g(B) > ¢) implies the A (B) candidates wouldn’t
drop out. (iii) There are clearly no identity incentives for A entry. Because they must tie, the
two A candidates must be symmetrically spaced around the median A voter; they cannot be at
the same position, since an arbitrarily close potential A entrant could get at least arbitrarily
close to half of the A vote (because the distribution of ideal points is continuous), and win since
% defeats the B candidate. In Proposition 2 of Osborne and Slivinski, two incumbents spaced
around a median voter can deter entry by a citizen who cares about winning and policy in the
same way that ours do; the competition by group A candidates for group A voters takes on the
same form here, except that additional constraints are imposed (for example, winning group A
does not imply victory, as one must also defeat group B candidates in order to win). As such
their deterrence result implies that all potential A entrants can be deterred here as well. (iv)
There are clearly no identity incentives for B entry. Suppose the B candidate is positioned at
the median B voter. Then a potential B entrant can do no more than tie for group B support,
without affecting policy or identity, which will not be worth the cost of entry so long as ¢ > %B).
Note that (i)-(iv) can be simultaneously satisfied; so (2, 1) is possible. W

Proof of Proposition 5. In a (2,2) or (2, 3) setting, if the two A candidates are not tied,
then the trailing candidate, who pays entry costs but does not win or influence policy, would pay
no identity costs for exiting, and will wish to. So any equilibrium must involve a tie between the
two A candidates. Further, because either A candidate could ensure the victory of the other by
dropping out, A identity concerns imply that all B candidates lose for sure in equilibrium. Given
this and since there are multiple B candidates, B candidates can be motivated only by group
leadership payoffs, as their policies have no effect on the A candidates. As any B candidate not
tied for the lead would then wish to drop out, all n group B candidates must win vote share %.

For (2,2) or (2,3) equilibrium existence, the (i) A and (ii) B candidates must wish to stay
in, and no other (iii) A or (iv) B candidates must wish to enter. (iv) There can be no identity
motivation for B entry as all A candidates beat all B candidates. Since B entrants cannot affect
policy outcomes, entry incentives are limited to B group leadership. When n = 2, the only way
for tied B candidates to deter entry is with candidates symmetrically spaced about the median,
and when n = 3 there are two possibilities, (1) exactly two candidates sharing the same position
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and (2) no candidates sharing the same position, which can deter entry by logic clearly parallel
to Osborne and Slivinski. (ii) There will be identity incentives to drop out if this increases the
probability of a B candidate victory. For (2,2) this is true if B > 4, that is A < 2. For (2,3),
the maximum vote share for a B candidate after an exit by another candidate is 2B (for exit
by one of the coincident candidates in (1), or by one of the fringe candidates in (2)), so the

condition for exit is % > % or A< %. If there is no such identity incentive then candidates
will wish to stay in so long as @ > ¢. (i) The A candidates tie for the win for sure, so there

are no identity reasons for exit. Further, 3 > c ensures that neither A candidate will wish to
exit. (iii) By the same logic as in part (iii) of the proof of Proposition 4, it is possible to deter
entry by further A citizens. Note that (i)-(iv) can be simultaneously satisfied, and equilibria
are therefore possible, when A > 2 for (2,2) and when A > 2 for (2,3). W

Proof of Proposition 6. (3,1) configurations potentially involve: (1) An A candidate
wins outright; (2) Two or more A candidates tie for the win; (3) An A candidate and the B
candidate tie for the win; (4) Two or more A candidates and the B candidate tie for the win;
and (5) the B candidate wins outright. But in (4), at least one of the A candidates would wish
to drop out for identity reasons, to increase the probability of an A candidate winning. And in
(1) or (3), there are two A candidates who lose outright, and who therefore do not share the
winning A’s policy. If the losing A’s share the same policy, either of these will wish to drop out,
whereas if they do not share the same policy, at least one of them (and possibly both) must
not be the centrist candidate and will wish to drop out because they experience no winning,
policy, or identity benefit from entry. If (5), the B candidate wins outright, and the losing A
candidates do not even influence policy, so to stay in they must win some group leadership
benefit and not wish to exit for identity reasons. Because of the former all three A candidates
must receive vote share %‘. There are three ways the A candidates could tie: (I) all have the
same policy; (II) exactly two candidates share the same policy; (III) all have different policies.
Case I cannot form the basis for an equilibrium, because there must exist a potential A entrant
who can win a vote share that is at least arbitrarily close to é by continuity of F, which would
give benefit g(A) > ¢ and therefore an incentive to enter. For both cases II and III, the largest
vote share for the new A vote-winner after one candidate exits is % (for case II, when one of
the coincident A candidates exits; for case III, when either of the A candidates who are at the
“extremes” exits). If the vote share for the top A candidate exceeds B, then the A candidate
wins; as such, there can be no identity incentive for exit only when % < B,or A< g Now
consider a potential B entrant at the ideal point of the B incumbent candidate. Tying for first

in an election is always worthwhile (2 > ¢), so such entry entrant can only be deterred if it

2
would cause the now-tied B group candidates to place below the A candidates, i.e. if % < % or

A > % As this is incompatible with the condition above, no equilibrium corresponds to cases
IT or III, and therefore to (5). This leaves (2), which is not feasible for all A: specifically, two A
candidates can tie for the win only if A € (2,1), whereas three A candidates can tie for the win
only if A € (2,1) because the B candidate must win vote share 1 — A. The B candidate will
wish to remain in the race for identity reasons (or simply because g(B) > ¢), and as B citizens
have no identity or policy incentive to enter, they can be deterred from entry, for example if the
B incumbent is at the median B voter and if ¢ > @. There is no identity incentive for A entry,
and Proposition 3 of Osborne and Slivinski is sufficient to demonstrate that further A citizens

can be deterred from entering for policy or winning reasons for either the two-way or three-way
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tie cases, since entrants in our models not motivated by identity must meet their conditions
(as well as further constraints that are not necessary to consider). Finally, there is no identity
incentive for A exit, and Proposition 3 of Osborne and Slivinski demonstrates that the further
necessary and sufficient conditions can also be met. So (3,1) is possible for any A € (%, 1) and
the possible equilibrium vote shares are as described. |

Proof of Proposition 7. Same logic as in the corresponding plurality case. |

Proof of Proposition 8. For n > 1, the proof is almost identical to that in the corre-
sponding plurality case (Proposition 2). For n = 1, consider a potential group A entrant who
shares the incumbent A candidate’s ideal point. If she enters, she wins vote share é in the first
round. There are then three cases for the first round depending on A: (1) the A candidates
tie for first; (2) the A candidates tie for second; and (3) all candidates tie for first. In (1), the
two A candidates both advance to a runoff, which is also tied; each wins with probability %
In (2), each of the A candidates advances to (and then certainly wins) a runoff against B with
probability % In (3), with probability %, the two A candidates both advance to the runoff, which
each wins with equal probability; in addition, each of the A candidates advances to (and then
certainly wins) a runoff against B with probability % In all three cases, the entrant wins with
probability 1. Because A candidate(s) always win(s) the election and maximum possible vote
share regardless of entry, there are no identity costs or benefits to entry; and because here the
A candidates share the same policy position, there are no policy costs or benefits to entry. The
entry condition is then just 3 —c > 0, which is true by assumption. So (1,1) is not possible. W

Proof of Proposition 9. Take A € (3,2). For (2,1) equilibrium existence the (i) A and
(ii) B candidates must wish to stay in, and no other (iii) A or (iv) B candidates must wish
to enter. (i) and (iii): The B candidate wins vote share (1 — A) € (3, 3) in the first round,
earning no worse than second place, so the B candidate always makes it to the runoff against one
ultimately victorious A opponent. Thus, being the top first-round A candidate is tantamount
to election, and the strategic problem facing A candidates in the first round of the runoff system
in a divided society is exactly the same as the one they would face in a plurality system in which
the A group comprised the entire electorate. As such, Proposition 2 of Osborne and Slivinski,
along with the observation that there are no identity reasons for A exit or entry, demonstrate
that (i) and (ili) can can both be satisfied. (ii) The B candidate will clearly not wish to exit
because g(B) > c as well as for identity reasons. (iv) Group B entrants could be motivated
either by group leadership concerns (which can be deterred by a B incumbent at the median B
voter if ¢ > @) or by identity concerns. A solo B candidate in a runoff always loses; identity-
motivated entry can occur here if and only if it leads both the B candidates to at least tie the
top A candidate in the first round. The most efficient (and always feasible) allocation of B votes
is to divide them equally between the B candidates, so deterrence of this case is necessary and
sufficient for condition (iv). Since A candidates must tie in (2, 1), the deterrence condition is
g < é, which holds since A > B.

Now take A € (%, 1). Clearly the B candidate cannot tie or beat both of the A candidates.
And, any A candidate trailing B does not make the runoff, so would wish to drop out to save
entry costs. So either (1) both the A’s beat the B in the first round or (2) one of the A’s beats
the B while the other ties. Two A candidates in a runoff must tie in the runoff, or the trailing
candidate would drop out; so the A’s either have the same policy or are symmetrically arranged
around the overall median voter. An A always wins the election. For (2,1) equilibrium existence
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the (i) A and (ii) B candidates must wish to stay in, and no other (iii) A or (iv) B candidates
must wish to enter. (i) There are clearly no identity reasons for A exit. For (1), 2 > c implies
that there will be no incentive for exit; for (2), this will still be true so long as 7 > ¢. (ii) The
incumbent B candidate will clearly not wish to exit because g(B) > ¢ and for identity reasons.
(iv) If the B incumbent is at the median B voter, all potential B entrants can be deterred so
long as ¢ > @, as there are no identity motivations for entry in a situation where the sole B
candidate was no better than tied for second to begin with. (iii) Consider (1). Suppose that the
A incumbents have positions symmetric about the overall median voter. There are no identity
incentives for entry since an A candidate always wins the election. For entry at a position that
is either to the left or to the right of both A incumbents, there can be no policy incentive since
entrants drain votes only from the incumbent whose policy the entrant prefers. An A incumbent
would still make the runoff for sure, and would beat any such entrant who also made the runoff
because of distance from the median voter. By familiar logic, it is also possible to deter entry
between the two A incumbents; if the incumbents are sufficiently close together, such entrants
would fail to make the runoff or change the composition of the candidates who do make the
runoff. The remaining possibility is of a potential entrant at the policy of one of the incumbent
candidates. An entrant at the policy of candidate A; will receive vote share %; clearly the entry
incentive will be at least as great at z; as at x9 if A} > Ay (which we assume without loss of
generality). If A} < 2A,, such an entrant would finish no better than a two-way tie for second in
the first round: this best case scenario leads to a runoff place with probability %, and conditional
on that a victory with probability %, for a best-case victory probability of }1, and no impact on
the probability distribution of policy outcomes, so that there will be an incentive to enter if and
only if 7 > c. As such, in this case, entry can be deterred if 3 > ¢ > 7. (If the entrant does
worse than a two-way tie for second place, the expected winning and policy benefits of entry
will both be at least weakly worse, so deterrence will be possibly for a weakly wider range of
conditions.) If A; = 2A,, then the entrant would be tied for first place among the A candidates,
with an expected winning benefit 1 and an improved distribution of policy outcomes for the
entrant. The deterrence condition here is 3 > ¢ > 3 + % which is clearly possible if the policy
separation § between the A incumbents is not too large. Finally, if A; > 2A4,, then the entrant
would be tied for first, and win the runoff with probability %, so that there would always be
an incentive for entry since 3 > c. So in this case, entry cannot be deterred at all. As such,
for (1), A entrants can be deterred as long as A; < 2A,. (Therefore to determine the vote
shares that are possible in equilibrium, considering A incumbents with identical positions is
not necessary since A; = A, is already included here.) Now consider (2), with first-round vote
shares A; > Ay = B. Entry at the extremes of A; and A; and at x; and x5 involve the same
considerations and thus deterrence conditions as above. Entry in between A; and A, is not
the same because now an infinitesimal measure of support garnered between A; and A, could
potentially change the vote share orderings. Now suppose that all Ay’s support comes from her
“extreme” flank away from A;, that A; gets from her “extreme” flank support less than A,, that
Aq’s “centrist” support is at least three times closer to x; than to x5, and that x; and xo are
sufficiently close. Then there is no incentive for entry in between the incumbents (no chance to
win since policies sufficiently close; and entrants cannot achieve policy improvements since the
relevant voters are out of reach). So the conditions are the same in (2) as in (1). Thus, (i)-(iv)
can be simultaneously satisfied, so (2,1) is possible under the conditions described. |
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Proof of Proposition 10. An A candidate must win the election for sure; otherwise either
A candidate would wish to drop out for identity payoff reasons. As such, the B candidates
must all tie each other; otherwise, trailing B candidates would wish to drop out, because group
leadership payoffs provide the only incentive for entry. Also, an A candidate with no chance
of winning would drop out, so both A candidates must make the runoff with some probability.
And at least one A must be in the runoff every time as an A candidate must win for sure: so
either (1) both A’s beat all the B’s, or (2) one A beats all the B’s while the other A ties the
B’s. If both A candidates advance to the runoff, they must tie in the runoff (or one would wish
to exit). For (2,2) and (2,3) (“(2,n)”) equilibrium existence the (i) A and (ii) B candidates
must wish to stay in, and no other (iii) A or (iv) B candidates must wish to enter. (iv) There
can be no identity motivation for B entry as all A candidates beat or tie all B candidates in the
first round. Since B entrants cannot affect A policy choices, entry incentives are limited to B
group leadership. When n = 2, the only way for tied B candidates to deter such entry is with
candidates symmetrically spaced about the median, and when n = 3 there are two possibilities,
(I) exactly two candidates sharing the same position and (II) no candidates sharing the same
position, which can deter entry by logic clearly parallel to Osborne and Slivinski. (ii) Identity
motivations for exit can exist only if a B candidate’s exit creates positive probability that two B
candidates will simultaneously qualify for the runoff (if only one B candidate is in the runoff, she
would lose for certain). For (2,2) this cannot exist because exit leaves only one B candidate. For
(2,3), the maximum possible value of min(Bi, B) that can be achieved through exit is £ (in
case I, when the solo B candidate exits; in case II, when the B candidate in the middle exits).
There will be no identity incentive for exit if the vote share of the first-placed A candidate
exceeds this value; but A > B here implies max;A; > %, so there can be no identity motivation

for exit. As such, B candidates will not exit so long as @ > c. (i) There can be no identity
incentive for A exit. If the two A candidates both defeat the B’s outright, 2 > ¢ implies there
will be no incentive for exit; if one of the A candidates ties the B’s, it is necessary and sufficient
that 27;2 > ¢, because this candidate makes the runoff with probability 14+n and conditional on
that wins half the time. So it is possible for both A candidates to wish to stay in for either of
cases (1) and (2). (iii) The argument in part (iii) of the proof of Proposition 9 for A € (3,1)
holds here, replacing B in that proof with £ here. Note that (i)-(iv) can be simultaneously
satisfied, so (2,2) and (2,3) are possible under the conditions described. [ |

Proof of Proposition 11. For A € (3,%), the argument in Proposition 9 for (2,1),
A € (3,2), holds here except that the relevant reference in Osborne and Slivinski (“OS”) is
Proposition 3, and the deterrence condition for B entry is instead § < %, or A > %, for the
three-way tie specified in OS Proposition 3, and g <zA or A> ﬁ for the two-way tie (two A

candidates get TA, x € (£, 1), while the third trails with (1 —2x)A). Note 52~ € (3, 2) so that

302 2z+1 275
: 1 2 171 1y 1
for the two-way tie A can take on any value between 5 and £, as long as x € (max(3, 57— 3), 3)-

Now take A € (%, 1). Taking A candidate vote shares A; > Ay > Az, there are 20 different
relative orderings (including potential indifference) of these vote shares along with that of the
B candidate. The six with A; and As unambiguously as the top two cannot be in equilibrium;
if the last-placed A candidate exited, it would not affect who made the runoff, and therefore
not affect policy, nor does the trailing A get identity or winning gains from staying in. The six
with A; and B unambiguously as the top two also cannot be in equilibrium. A, and Az do not
get winning or identity benefits from running, since an A candidate ultimately wins regardless,
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so only policy reasons could keep them from exiting. Only a candidate in the middle of three
dispersed candidates could have such an incentive; extreme or coincident candidates can only
draw support away from their most favored alternative. But clearly Ay and Az cannot both be
the central of three dispersed candidates, so at least one must wish to exit.

We consider the eight remaining orderings in turn. In each instance, the incumbent B
candidate will not wish to withdraw because of identity reasons (and g(B) > ¢), and potential
B entrants can be deterred, since there is no identity motive for entry (both B candidates cannot
make the runoff since for A > %, % < ?), if the B incumbent is at the median B voter, so long
as @ < ¢. As such we consider only A candidate incentives below.

Three remaining orderings involve: (1) three A candidates tie for first place (A > 3); (2)
all four candidates tie for first place (A = 2); and (3) three A candidates tie for second place
(A < %) In their Proposition 8, OS describe alternative policy configurations leading to this
vote share; to demonstrate existence here, it is sufficient to focus on a runoff equilibrium in
which all three A candidates have different positions but win equal vote shares, and in which
the two extreme candidates are symmetric about the (overall) median voter. Consider A exit
incentives, noting there is no identity incentive for exit since an A always has to win. For
(1), the analysis is identical to OS, and demonstrates that the entrants don’t exit for > c.
For (3), the A candidates compete for only one runoff spot. Each gets it with probability %,
and after getting it, beats B in the runoff. So there will be no exit incentive here so long as
3 > c. For (2), each of the A candidates competes in three of six possible runoff pairings; the
central (non-central) candidate(s) win all of them (win one, tie one, and lose one), with no exit
incentive so long as 2 > ¢ (7 > ¢). Now consider incentives of potential A entrants. There are
no identity-related motives for entry. OS show in their setting that entrants whose objective is
to finish first or second among the A candidates can be successfully deterred. This is sufficient
to show entry deterrence is possible here for (1), (2), and (3).

Two further orderings are (4) A; > Ay = A3 > B and (5) A; > Ay = A3 = B. Consider
and x, symmetric about the overall median voter, with z; < x3 < x5. Further suppose that the
distribution of A; voters has support [y, z1], y < z1; the distribution of Ay voters has support
[22,2], z > x2; and all Ay voters are contained within (22521 328422) - Here A, is always in
the runoff. When A; > 2A,, there is clearly no means of deterring entry (as an entrant at
xr1 can win with probability % and ensure her ideal policy), so we restrict our attention to the
complementary cases. In (4), A; faces either of the other A candidates; A; ties Ay but loses
to Az in runoff matchups, so that A; and Ay (A;) win with probability § (). In (5), A; faces
any of the other three candidates, beating B, tying As, and losing to Az, so A; (Ay) {As}
win with probabilities 5 (3), and {3}. For (4,5), one can write conditions for non-exit for all
three A candidates in terms of these probabilities and the probabilities of victory that would
hold if the candidates individually dropped out (which are clearly determined by the preference
distribution described); 7; ¢; and the policy distances between candidates, which can clearly be
satisfied simultaneously when + is large enough relative to ¢ and potential policy costs of entry.
(Note also that the conditions for B can also be simultaneously satisfied.) For A entry, for the
given preference distribution, no entrant can win or obtain identity benefit, and entrants who
are able to win positive vote shares take them from their most favored candidate and therefore
obtain no policy benefit. This establishes that A entry can be deterred for general (4) and (5)

if and only if A; < 2A4,.
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The final three orderings are (6,7) B > A; = Ay > Az and (8) A; > Ay = B > Aj. For
(8), Az must clearly prefer the policy of Aj; if A; instead preferred the policy of As, she could
not harm but might help Ay’s prospects by dropping out of the race, and so would not wish
to pay the costs of entry. Similarly label as A; the candidate whose policy Az prefers in (6,7)
(without loss of generality). Consider z; and x5 symmetric about the overall median voter, with
T < 23 < "“;” < x5. Note first that for (8), as above, entry cannot be deterred if A; > 2A,,
so we take A; < 24, (automatically true for (6,7)). Consider then a preference distribution for
which vote share less than A, lies left of x; vote share less than A, lies right of x; but left of
321423 ¢ vote share y < Ay — Aj lies right of 5 while Ay — y lies left of x5 but right of %322 and
vote share Aj lies on [££22 2] for some z < 2222 In (6,7), A; and A, each win with probability
: while in (8) A; (A;) wins with probability 2 (3). For (6,7,8), one can write conditions for
non-exit for all three A candidates in terms of these probabilities and the probabilities of victory
that would hold if the candidates individually dropped out (which are clearly determined by
the preference distribution described); v; ¢; and the policy distances between candidates, which
can clearly be satisfied simultaneously when ¢ is small enough relative to the policy distances
(so that Az will wish to enter to influence policy) and when ~ is large enough relative to ¢ and
potential policy costs (for A; and Aj) of entry. (Note also that the conditions for B can also be
simultaneously satisfied.) For A entry, for the given preference distribution, no entrant can make
the runoff or obtain identity benefit, and entrants who are able to win positive vote shares take
them from their most favored candidate and therefore obtain no policy benefit. This establishes

that A entry can be deterred for general (6), (7), and (8) if and only if A; <2A4,. W
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