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Abstract

This paper analyzes the possible electoral advantages and disadvan-
tages of a unique party that competes in two simultaneous elections with
respect to those obtained when it competes as two different parties. I
assume that a unified party has a larger strategy set but it is forced to
choose the same policy in both elections. I analyze different scenarios de-
pending on the features of the electorates and of the party configuration
that it faces: the same party or two different parties. In all cases I show
that a unified party can only fare better than two independent parties
when the two electorates are similar enough. In this case the pasty may
obtain the vote of the moderates in both elections. If the electorates are
aligned with the opponent the gains from unification are more likely in
more polarized electorate. Otherwise, the losses from unification increase
with the intensity of the electoral competition.

Keywords: simultaneous elections, state-wide parties, sub-national
parties

JEL classification: D72

1 Introduction

There are many instances in which several elections are held at the same time.
Different regional elections in a given country, different state elections in a feder-
ation, elections for the European Union parliament in each one of the countries.
In addition, we can also observe that elections for different government levels
take place simultaneously: elections for a central government and for regional
governments in a given country, elections for a federal government and for state
governments in a federation, and in some instances even the elections for the

*The author gratefully acknowledges financial support from the Generalitat de Catalunya
grant number 2021-SGR-00416; from the Severo Ochoa Programme for Centres of
Excellence in R&D (Barcelona School of Economics CEX2019-000915-S)", funded by
MCIN/AEI/10.13039/501100011033; and from grant PID2021-126200NB-I00 funded by
MCIN/AEI/10.13039/501100011033 and by ERDF A way of making Europe.

fInstitut d’Analisi Economica, CSIC, Campus UAB, 08193 Bellaterra (Spain). Email:
enriqueta.aragones@iae.csic.es



European Union parliament coincide with other elections, such as regional or
municipal, in some countries (Callander 2005 and Fabre 2010).

In all these cases we observe a great variety of party configurations. In
particular, we see that in some cases there are large parties (state-wide parties)
that compete over all the territories of a given country (Libbrecht et al. 2011).
And at the same time, we observe that in some cases these large parties coexist
with smaller parties (sub-national parties) that are defined only in a certain
part of the territory (Brancati 2008, Muller 2012 and Toubeau 2011). The aim
of this paper is to shed some light on the possible gains and losses that a party
may derive from competing as a single entity in several simultaneous elections
relative to the payoffs that the party could expect if it was split into different
parties that specialize their competition on a given territory.

It is clear that parties may enjoy advantages from their larger sizes derived
from the economies of scale and scope. The larger the number of territories that
a party may cover the more efficiently that it can overcome the fixed costs of its
internal organization. This advantage is also relevant in terms of the visibility
of the party in the media and the possible electoral gains that this visibility
may induce. However, we argue that when competing in simultaneous elections
large parties involve strategic complications that may end up representing an
electoral cost and the characterization of this electoral cost is precisely the main
goal of this paper.

The fact that elections take place at the same time, or within a short pe-
riod of time, may imply that the most relevant political dimension in all of
them is the same, that is all parties are competing on the same issue in all
elections. When this is the case, the main difference among the elections is that
they face different electorates because the distribution of the voters’ preferences
is bound to be different in each one of the elections. The design of the best
policy proposal for a party that faces an electoral competition depends mostly
on the policy preferences of the electorate that it is facing, on the character-
istics of the opponent or opponents that it is confronting, and on the party’s
own objectives. Accordingly, differences in the policy preferences of the voters
will imply differences in the policy decision. Therefore, when a party is facing
two different elections, with possibly two different electorates, the best policy
proposal in each one of the competitions is bound to be different, because the
best policy proposal in any given election is independent of the features and
conditions of the other election. Thus, the design of the best policy proposal
should take into account the features of the corresponding electorate (Libbrecht
et al. 2011). For parties that care only about their own policy proposal (purely
ideological), the simultaneous competition in more than one election does not
affect the trade-off that they have to solve in a regular single election because
its best policy proposal depends only on its own ideology. However, for parties
that care about their chances of winning elections the analysis of the party’s
strategic behavior becomes more relevant.

If a party that is not purely ideological is facing two different elections that
take place at the same time, the choice of a different policy proposal in each
case may induce a problem of credibility that may end up causing large electoral



losses. As mentioned before, the fact that the two elections are taking place at
the same time implies that the policy dimension that is relevant in each one of
the elections is likely to be the same. That is, the most salient issue at a given
time can be considered to be common in the different electorates, and more so
given the current intense information globalization. And this implies that if
a party sends a different message to each electorate at the same time, voters
may interpret it as a weakness in terms of credibility and the party’s electoral
prospects in both elections may be jeopardized. From the point of view of the
voters, a party that claims that a given policy is the best one in front of an
electorate and at the same time proposes a different policy as the best one in
another election may not be entirely convincing. This phenomenon is known
in the literature as ideological inconsistency (Kreps et al. 2017, Andreottola
2021, Stone and Simas 2010). It affects negatively the party reputation and it
induces voters to punish those parties that show ideological inconsistency over
time. This effect has been analyzed in the literature about primaries (Hummel
2010, Agranov 2016).

However, when elections are held simultaneously this effect can only be
thought to be much stronger. If voters from both electorates lose confidence
in a party’s proposal when it exhibits ideological inconsistency, a unified party
that proposes two different policies in two different simultaneous elections could
suffer a loss in its electoral support from both elections. The electoral cost im-
plied by the loss of credibility may end up being very large as this credibility
loss can be attached as a stigma to the party and carried on by voters to fu-
ture electoral contests. This argument is bound to be at work even if the two
elections are not simultaneous but very close to each other in terms of time.

In order to avoid this large future electoral cost, a party that faces two
simultaneous elections may decide to choose a unique policy proposal for both
of them. Competing in the two elections with a unique policy platform, a party
would not be able to confront each election with the best policy choice, but it
would be able to avoid future electoral costs due to its loss of credibility. Thus,
it would be sacrificing some current electoral benefits instead of engaging in
large electoral costs in the future. The current electoral losses are determined
by the difference between the expected payoffs of a party that competes in
the two simultaneous elections with a unique policy proposal, and the sum of
the expected payoffs from two different parties that compete separately in each
election which choose different policy proposal without jeopardizing any future
electoral costs. The aim of this paper is to characterize the current electoral
gains or losses that a party may suffer from facing two different elections at the
same time, when it is forced to choose the same policy proposal for both of them.
These losses are going to depend on the differences between the voters’ policy
preferences in the two electorates and also on the types of the competitors.

When facing simultaneous elections a party may also face different party
configurations depending on whether the opponent is a state-wide party or a
sub-national one. We will study different scenarios that a party may encounter
in terms of the configuration of the party competition when facing two elections
simultaneously. On the one hand, we will evaluate the electoral benefits or losses



from party unification when facing different parties that compete as separate
entities in each election; and on the other hand, we will evaluate the electoral
benefits or losses from party unification when competing against a unified party
that runs as a unique entity in all elections. And changes in the characteristics
of the opponent will also be reflected in changes in the determination of the best
policy platform (Muller 2012).

This paper proposes a model of two simultaneous electoral competitions.
In each election two parties are competing on the same one-dimensional policy
space. The difference between the two electorates is determined by the expected
location of the ideal point of the median voter in each case. All parties have
policy preferences, thus in each election we have a leftist party competing with
a rightist party. Parties care about the policy outcome and they maximize
their expected utility. The preferences of the median voter are represented by a
probability distribution that assigns some probability to each one of the parties’
ideal points (at the extremes of the policy space) and to some moderate policy.
This reduced model is enough to reproduce the main trade-off that parties face
in any electoral competition, that is, the party’s strategic choice between the
expected ideal point of the median voter and the party’s own ideal point.

The strategy set of each party is restricted to the policies that are contained
in the support of the probability distribution that represents the electorate that
the party is facing. The strategy set of a unified party that competes in the two
elections is given by the union of the supports of the probability distributions
that represent of each one of the electorates. Notice that even though the
restriction that a unified party faces with respect to its policy choice having to
be the same in both elections represents a disadvantage for a unified party, it is
compensated by the fact that the strategy set of a unified party is larger than
any of the strategy sets of the parties that compete in a single election. Thus,
it is not obvious ex ante whether this combination would produce a net gain or
a net loss for a unified party.

We consider two different scenarios in terms of the features of the electorate:
one in which the ideal points of the expected medians of both electorates are
ideologically aligned (and in turn ideologically aligned with one the parties),
and one in which the ideal points of the expected medians of both electorates
are not ideologically aligned (each one of them is ideologically aligned with a
different party).

We also analyze two different scenarios in terms of the party configuration of
the opponents that a party is facing in the two elections: one in which a party is
facing a different independent party in each election, and one in which a party
is facing the same party in the two elections. In each case we compute two
sets of the equilibrium policies and payoffs: those obtained when it competes as
a unique party, and those obtained when it competes as two different parties.
And then we compare the payoffs obtained in each case in order to evaluate
the gains or losses produced by the party unification relative to compete as two
independent parties.

Overall we find that in all cases the equilibrium strategies show some de-
gree of polarization as in Callander (2005). With respect to the comparison of



the parties payoffs we observe that a unified party performs better than two
independent parties in simultaneous elections whenever the ideal points of the
expected medians are ideologically aligned with it to some extend. On the other
hand, if the ideal points of the expected medians are extremely different from
the party’s ideal point, its best response is to forgo the competition and propose
its own ideal point, and thus party unification does not produce any change in
its payoffs. Otherwise, the unified party exhibits worse payoffs than the sum
of two independent parties, and this case becomes more significant when the
electoral competition becomes more intense.

In particular, we show that if both medians are ideologically aligned, the pay-
off of the party that is ideologically aligned with the medians is not affected by
a possible party unification. Instead, the party that is not ideologically aligned
with the medians obtains a benefit from party unification when both medians
are moderate enough. If both medians are very extreme party unification does
not make a difference. If one median is extreme and the other is moderate
party unification produces a loss. These results hold independently of whether
the opponent competes as a single party or as two independent parties.

If the two medians are not ideologically aligned with each other, a party
may benefit from unification only if both medians are ideologically favorable
and this case becomes less significant when the electorates are less polarized
(electoral competition is more intense). The party’s payoffs are not affected by
the unification if the median that is ideologically opposed to the party is rather
extreme. Otherwise, the unification exhibits losses and this last case becomes
more likely when the electoral competition is more intense (less polarized elec-
torates). Gains of a unified party that competes against a two independent
parties are obtained only for very extreme values of the median that is ideolog-
ically aligned with the party. Instead, gains of a unified party that competes
against the same party in both elections are obtained for more moderate val-
ues of the median that is ideologically aligned with the party, and the required
moderation decreases with the polarization of the electorates. The possibility
of obtaining gains from the party unification becomes smaller when the elec-
torates are less polarized (electoral competition increases). Thus in both cases,
decreasing polarization in the voters’ preferences (increasing the intensity of the
electoral competition) makes losses more likely for the party unification.

The rest of the paper is organized as follows: first I describe and solve the
basic model for a unique electoral competition. In section 3, I analyze the case
of two simultaneous elections and characterize the gains and losses of a unified
party. Section 4 offers a discussion of the comparison among the different cases
analyzed. Finally, section 5 contains some concluding remarks and possible
extensions.

2 The basic model

There are two parties L and R that compete on a unidimensional policy space
represented by X = [0,1]. First, they propose policies simultaneously then



voters vote and the winner implements the proposed policy.

Voters have a utility function characterized by an ideal point with utility of
the alternatives given by the negative distance between the voter’s ideal point
and the location of the proposed policy. Let x € X denote the policy position
chosen by a given party. Then, the utility that a voter with ideal point x; € X
attaches to that party is given by U; (z) = — |z; — x| . Voters vote for the party
whose proposed policy offers the highest utility. In case of indifference, a voter
votes for each party with equal probability. Thus, we have that given two
policies x7, and zp with x7, < xp all voters with ideal point z; < ZLEEE vote
for party L and all voters with ideal point z; > 28 vote for party R.

The location of the median voter’s ideal point is unknown to both parties
and they have the same beliefs about its distribution. These beliefs are common
knowledge and they are represented by a probability distribution function. The
support of this distribution is given by a set of three alternatives S = {0,m, 1} C
X with m € X and 0 < m < 1, that is, the ideal points of the two parties and
an intermediate value m that I will refer to as the expected median voter. The
probability function is parametrized by « € (0,1) and it is such that the ideal
point of the median voter is equal to m with probability «, it is equal to 0 with
probability 252, and it is equal to 1 with probability 152 :

0 w.p. 1_70‘
x5, m o w.p. o«
1 wp 52

Parties have ideal poiznts in the policy space that are equal to 0 for L and
1 for R and they evaluate policies as voters do, that is, the utility that they
derive from policy x is given by ur, (z) = —z and ug (z) = — (1 — z) for L and
R respectively. Parties maximize the utility derived from the expected policy,
thus their payoff functions are represented by:

Ur (zp,2r) = —Pr (zr,zr) 2 — (1 — P (zr,2R)) TR

Ur(vr,vr) = —Pr (vr,2r) (1 —2r) — (1 — Pp (z1,2R)) (1 — zR)

where 0 < Pp (z,2r) < 1 denotes the probability of winning the election
for party L which implies that 0 <1 — P, (z,zr) < 1 denotes the probability
of winning the election for party R. Notice that Uy, (zr,zr)+Ur (z1,zr) = —1
for all z;, and xR.

We assume that the set of strategies for each party coincides with the support
of probability distribution that represents the parties’ beliefs about the location
of the median voter which in this case is S = {0,m, 1} C X. This strategy set is
enough to represent the main trade-off of the parties between pandering to the
ideal point of the expected median voter or choosing its own ideal point. We
solve for the Nash Equilibrium of this complete information game between the
two parties.

First we consider the case that 0 < m < % and we look for the best responses
of the two parties. We find that party L has a dominant strategy and party R



has to solve a trade-off between the ideal point of the expected median voter
and its own ideal point. In equilibrium party R panders to the expected median
when it is moderate (rightist) enough. Otherwise, when it is extreme (leftist)
party R prefers to choose its ideal point.

Proposition 1 If 0 <m < % in equilibrium % (a,m) =0 and
l—a

m if mZ%Jr

$R(a7m){ 1 ’Lf mgljr_g

All proofs are relegated to the appendix.

If the expected median voter is leftist, 0 < m < %, we find that the leftist

party has a dominant strategy equal to its ideal point. For a moderate ex-

pected median voter, m > }jr—g, in equilibrium the rightist party panders to it

(z%,7%) = (0,m), and for extreme medians, m < 352

1+a”
full polarization (z},z}) = (0,1). If m = };—3 both equilibria coexist. Notice
that the equilibrium polarization depends on the value of «, which in turn is
an inverse measure of the polarization of the electorate: the smaller is «, then
more likely is the full polarization equilibrium. In fact, for a < %, a polarized
electorate, we have ﬁ_g > 1 and the equilibrium is (z},2%) = (0,1) for all
0<m< 3.

In the full polarization equilibrium (z},2%) = (0,1) the expected policy
(1_7"‘) decreases with « and the expected utility of the parties (Ur (0,1) =
—152 Ug (0,1) = —142) increases (decreases) with a for party L (R). In the
less polarized equilibrium (z7},2z%) = (0,m), the expected policy (HT“m) in-
creases with o and with m and the expected utility of the parties (U, (0, m) =
—132m, Uk (0,m) = £%m — 1) decreases (increases) with « and with m for
party L (R). Notice that L’s expected payoffs are larger than R’s in any equi-
librium.

The analysis of the case % < m < 1is analogous to the previous one: party R

has a dominant strategy «7, (o, m) = 1 and in equilibrium party L panders to the

the equilibrium exhibits

expected median when it is moderate (leftist) enough (m < 12+_aoz> Otherwise,

when the expected median is extreme (rightist) party L prefers to choose its
ideal point. In this case R’s payoffs are larger than L’s in any equilibrium.
Finally, suppose that m = % In this case the full polarization equilibrium is the
unique equilibrium, the expected policy in equilibrium is %, and the expected
utility of the parties in equilibrium is Uy, (0,1) = Ug (0,1) = —3.

Overall, we obtain that for extreme values of the ideal point of the expected
median voter the party whose ideal point is aligned with it obtains a payoff that
decreases with the polarization of the electorate « (increases with the intensity
of the electoral competition). Instead for moderate values of the ideal point of
the expected median voter the party whose ideal point is aligned with it obtains
a payoff that decreases with the intensity of the electoral competition («) and

it also decreases when the expected median voter becomes more moderate.



3 Analysis of two simultaneous elections

We extend the basic model in order to consider two different elections that take
place at the same time, denoted by ¢ € {1,2}. Suppose that we have two differ-
ent electorates represented by the expected medians m and ms. Without loss of
generality suppose that m; < ms. In both elections the probability distribution
function of the ideal point of the median voter is as described in the basic model
and parametrized by the same « € (0,1). Let’s denote by (L1, L2, Ry, R2) the
scenario in which all competing parties are different; (L, Ry, R2) and (L1, La, R)
represent the scenarios in which a unified party competes in the two elections
against two different parties; and (L, R) denotes the scenario in which two uni-
fied parties compete in the two elections.

The set of strategies of each party depends on the scenario they are compet-
ing. In particular, at (L1, L2, Ry, Re) party L1 with S; = {0,mq,1} competes
against Ry with S; = {0,my, 1} in election 1, and party Ls with Sy = {0, mg, 1}
competes against Ro with So = {0, mo, 1} in election 2. At (L, Ry, Re) party L
with S1 2 = {0,m1,m9, 1} competes against R; with S; = {0,m1,1} in election
1, and against Ry with S = {0, mg, 1} in election 2. At (L1, Lo, R) party R with
S1,2 = {0,m1, Mg, 1} competes against L1 with S; = {0,mq,1} in election 1,
and against Lo with Sy = {0, mg, 1} in election 2. And finally, at (L, R) party L
with S7 2 = {0, m1, ma, 1} competes against party R with Sy 5 = {0,mq,mg, 1}
in each one of the elections.

If a party competes simultaneously in the two elections, its strategy set
S1,2 = {0,mq,mg, 1} is larger than it would be if the party was split, which ex
ante enlarges its strategic options. However, a unified party has a unique policy
choice, that is, it is forced to choose the same policy in both elections, which in
principle would reduce its strategic options. The payoffs for the unified party
are defined as the sum of the payoffs that it obtains in each one of the elections.
Let P! (z1,zR) denote the probability of winning for party L in election ¢ with
t € {1,2}. Then if party L competes in both elections against two different
rightist parties its payoffs can be written as:

UL (zL,2R,,2R,) = Uj (x1,2R,) + Ui (vL,2R,)

where U} (21, 2R,) = =P} (xp,xg,)2—(1 — P} (z1,2R,)) xr, and UZ (21, xR,) =
—P? (zp,xR,) L — (1 — P? (:cL,:ch)) TR,. Similarly, if party L competes in
both elections against a unified rightist party its payoffs can be written as:

U ((EL,.Q?R) = Ui ((EL,.TR) + UE ((EL,.Q?R)

where Uj (wr,2r) = =P} (zr,2r) 2.— (1 — P} (21,2r)) zr and U} (z1,2R) =
—P} (wp,2r)xr — (1 — Pf (21,2r)) r. The payoffs for a unified rightist party
are defined in an analogous manner.

The Nash equilibrium strategies in the case of two simultaneous elections are
denoted by (z} ,z},,z%, ok, ) for (L1, Lo, Ry, Ry); (7,27, o) for (L1, Lo, R);
(z7, 2%, o%,) for (L, R1, Ry); and (x7,2%) for (L, R).



In order to evaluate the advantage or disadvantage for a unified party that
competes in the two elections simultaneously we will analyze two different sce-
narios. First, we will solve the case in which a unified party competes against two
different parties. This scenario is denoted by either (L1, Lo, R) or (L, Ry, R2)
depending on which party is unified. And then we will compare the payoffs ob-
tained by a unified party in this equilibrium with those produced when there are
no unified parties, that is, (L1, La, R1, R2) . Notice that the equilibrium results
of this last scenario coincide with the ones obtained in the previous section.
This case will allow us to evaluate the benefits of unification when competing
against two independent parties. Then, we will analyze the competition be-
tween two unified parties (L, R) and we will compare the payoffs obtained by
a unified party in this equilibrium to those produced when it competes against
two different parties, that is, (L1, L2, R) or (L, Ry, R2) . This case will allow us
to evaluate the benefits of unification when competing against the same party.

For instance,

AR (L17 L27 R17 R2 \ L17 L27 R) - UR1 (‘TL1 9 $R1)+UR2 (xlesz)iUR (xLl ) $L27$R)

denotes the difference between the payoffs of party R when competing as
two different parties and the payoffs obtained when competing as a unique party
facing two different leftist parties. If Agr > 0 we have that party R suffers a
loss from competing as a unified party in the two elections relative to what it
obtains if it competes as two separate parties. And if A < 0 the unified party
obtains a gain relative to what it obtains if it competes as two separate parties.
Similarly we can define the gains and losses for all possible scenarios. Notice
that in each scenario Ap = —Ap always holds.

3.1 Competing against two different parties

In this section we first solve the case in which a unified party competes against
two different parties in the two different elections. This scenario may be repre-
sented by either (L1, Lo, R) or (L, Ry, R2) depending on which party is unified.
Then we will compare the equilibrium results obtained with those produced
when there are no unified parties, that is, (L1, La, R1, R2). This analysis will
allow us to evaluate the conditions under which two different parties are better
off united when competing against two independent parties.

We divide the analysis into two different cases, depending on whether the
expected medians of the two electorates are ideologically aligned with each other:
the expected medians are ideologically aligned if we have either 0 < m; < mg <
% or % < my < mg < 1; the expected medians are not ideologically aligned if
we have 0 <my < § <my < 1.

First consider the case 0 < m1 < mg < % From the previous analysis
we know that the best response of the leftist party is always xz; = 0 for all
TRr,a,m1, and ms in each of the elections. Thus if a unified leftist party was to
compete simultaneously in the two elections against two different rightist par-
ties the strategic analysis presents no trade-off: since the leftist parties have the



same dominant strategy in all cases, a unified leftist party would also have the
same dominant strategy. Therefore, the equilibrium strategies for the scenar-
ios (L1, Lo, Ry, R) and (L, Ry, Ry) coincide (see first column of figure 1) and
Ap (L1, Lo, Ry, Re \ L, Ry, R2) = 0 (see first column of figure 2).

If instead we consider a unified rightist party that competes in the two
elections we have to analyze the scenario denoted by (L1, Lo, R). In this case
we have that R competes with S1 2 = {0,m1,m2, 1} against party L, with Sq =
{0,m1,1} in election 1 and it competes against party Lo with Sy = {0,mq, 1} in
election 2. And the equilibrium is determined by the dominant strategy of the
leftist parties x7 («,m1,m2) = 27, (@, m1,m2) = 0 and a unique policy choice
by party R for both elections that is characterized in the next theorem.

Theorem 1 If 0 < my < mo < % and (L1, L, R) in equilibrium x7, (o, m1,mg) =
ry, (@,my,mz) =0 and

—

. [ mo if L—a§m2§2m1 or max {2my,1 —a} <mqy
g (@ m1,ma) = 1 otherwise

Notice that m; is never a best response for party R, and party R only
panders if my is moderate enough and « is large enough. In fact, for a < % only
the full polarization equilibrium holds, and as « increases the set of parameter
values for which party R panders increases. In particular, the equilibrium is
(z7,.27,.2%) = (0,0,1) if both m; and my are small enough and otherwise it
is («7,,27,,2%) = (0,0,m2). See second column of figure 1.

FIGURE 1 ABOUT HERE

The relation between the values of m; and “32 is very important in this case,
because for m; > "5 the choice of my implies a larger probability of wining for
party R in both elections. This is because when the two expected medians are
close enough to each other choosing mso allows party R to obtain the moderate
vote also in election 1. In this case, party R chooses to pander for smaller values
of mo and of a. For 2m; < mq the equilibrium is (ac*Ll,a:*L2,a:*R) = (0,0,1) if
ms < 1 — a and (a:*Ll,a:z2,as}) = (0,0,mz2) otherwise. And for 2m; > mq
the equilibrium is (23,2}, ,2%) = (0,0,1) if mg < ﬁ and (z} @} ,xf) =
(0,0,mz2) otherwise.

Equilibrium outcomes for (L1, Lo, R)

strategy expected policy Ur, UL, Ur, +r,
— T— -
v =1 2 = | o5 —(1+q)
T = ma (M > 2my) %mg,%mg —5%Mmy —%mg me — 2
Th =ma (ma < 2my) HT“mz —l;ﬁmz —l;ﬁmz (14+a)mg —2
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In the full polarization equilibrium (as*Ll,a:*L2,a:*R) = (0,0,1) the expected
policy and the payoffs are independent of the values of m; and ms, and the
expected policy and the payoff of party R, in each election and overall, de-
creases with o In the less polarized equilibrium (z7 ,z7,,2%) = (0,0, my) the
expected policy in both elections increases with ms, and the payoff of party R
increases with mo in each election and overall because its own policy choice is
more favorable. In this case, the comparative statics with respect to « are a
bit more complex. If my < 2m; both the expected policy and the payoff of
party R in all elections and overall increase with a because party R obtains the
vote of the moderate voters in all elections. If mo > 2m; in election 1 both
the expected policy and the payoff of party R decrease with o because party R
does not obtain the vote of the moderates; and in election 2 both the expected
policy and the payoff of party R increase with « because party R obtains the
vote of the moderates; and the overall payoff of R does not change with «.

We want to compare the payoffs obtained by party R in this equilibrium
with those that Would obtain if party R was competing as two different parties.
f0O<m <mp <3 1 and all parties compete separately in the two elections the
full polarization equlhbrlum obtains if m; < my < 1 —o with Ug, (0,1) = %

and UR2 (0,1) = —45%; the equilibrium is (27,27, 2% ,25,) = (0,0,m1, m)
lf 1+ 14+ 14+«
«

< my < Mma, Wlth Ug, (0,m1) = 5%m;—1and Ug, (0,m2) = ~5%ma—1;
otherwise the equilibrium is (a:Ll , xL27xR17xR2) = (0,0,1, my) with Ug, (0,1) =
—132 and Ug, (0,ms) = L£%my — 1 (see first column of figure 1). We now

compare these payoffs to the ones obtained by party R when competing as a
unified party in the two elections (see second column of figure 2).

Proposition 2: If 0 <my < mgy < %

0 if m1<m2<1+o¢
L2*ﬁ('fn1*7n2)<0 Zf H_a<m1<m2
Ag(L1,Ly, R, Ro\ L1, Lo, R) = ¢ 52 —13amy <0 if my < 172 < mg < 2my
La—my)>0 if 2m1<m2and1—a<m2

L‘Q'—"‘mg—l_Ta>0 if 2mi <mo and %

FIGURE 2 ABOUT HERE

If the two medians are extreme leftist (m; < mo < ) the rightist parties
do not have any interest in pandering in any scenarlo thus a unified rightist
party does not produce any gains nor losses relative to two independent rightist
parties. This result becomes less likely for larger values of «. Otherwise, if the
two medians are close enough to each other (ms < 2my), all rightist parties
have an interest in pandering in all scenarios. When party R competes as a
united party it can obtain the vote of all moderates (from both elections) by
choosing ms in the two elections, because it is better than pandering with m;
in election 1, which is its best response if competing as two separate parties.
This implies a utility gain for the union of party R. This gain increases with
« and with mg. The intuition follows easily. As electoral competition increases

11

1+o¢

<myg<l—a«



(less polarized electorates) it becomes more valuable for party R to choose mq
because it allows it obtain the vote of the moderate in the two elections. And
for larger values of my the expected policy becomes more favorable to party R’s
ideological interests.

When the values of the two medians are very different (mo > 2m;), party
R only moderates its policy for large enough values of ms. In this case, moder-
ation allows party R to obtain the moderate vote only in election 2, and thus
the restriction of having to choose a unique policy for both elections implies a
utility loss for the unified party with respect to competing separately in the two
elections. This loss decreases with o and with mo. The intuition is as follows:
larger values of o imply that the choice of mo becomes more valuable for party
R, and as before larger values of ms imply that the expected policy becomes
more favorable to party R ideological interests.

Finally, when the values of the two medians are very different but my is not
large enough the full polarization equilibrium obtains. This implies a utility loss
for the union of party R. This loss increases with « and with ms. The intuition
in this case is as follows: increasing the intensity of the electoral competition
renders the full polarization equilibrium less valuable for party R and larger
values of my imply that the payoffs of an independent rightist party increase in
election 2.

A similar analysis could be performed for % < my < meo < 1. In this case,
we would find that the best response of the rightist party is always zg = 1 in
each of the elections and thus Ag (L1, L2, R1, R2 \ L1, L2, R) = 0. If instead
we consider the case of a unified leftist party competing simultaneously in the
two elections against two different rightist parties (L, R, Rs) we can replicate
the argument of Theorem 1 and obtain symmetric results: the full polarization
equilibrium obtains when both expected medians are extreme (large enough),
otherwise party L best responds with x; = m;. We also have that when the
two medians are close enough to each other (mg < 1+—2m1~) choosing m; allows
party L to obtain the moderate vote in both elections. In this case, party L
chooses to pander for larger values of m; and of a and it obtains a gain from
the unification, relative to competing with two different parties.

Now we turn to the case in which the two expected medians are not ideo-
logically aligned, that is, 0 < m; < % < mg < 1. Since in this case no party
has a dominant strategy, we have to consider the possibility that any of the two
parties competes as a unique party in both elections. We focus on the scenario
(L1, L2, R), that is, party R with S1 2 = {0, m1, mo, 1} is competing as a unique
party in the two elections against Ly with S; = {0,my,1} in election 1 and Lo
with So = {0,mg,1} in election 2. The case (L, R, R2) can be solved with a
symmetric argument. First we look for the best responses of each one of the
leftist parties and then we complete the equilibrium with the corresponding best
responses of party R. Notice that in addition to the results that we have ob-
tained for independent parties in section 2 we have to compute the best response
of party L1 to zr = mso and the best response of party Lo to g = my.

Proposition 3 If 0 <my < % < mg < 1and (L1, Lo, R), the best responses
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my Zf m2 <mp < 1+a
0 otherwise
and the best responses of Lg are xr,(m1) = xr,(m2) = z1,(0) = 0 and

_ me if mae< 1+a
7L, (1) = { 0 otherwise

of Ly are xr,,(0) = xp,(m1) =2z, (1) =0 and z, (me) = a2

Notice that for a < % both leftist parties have a dominant strategy zr, =
xr, = 0. For larger values of «a, party L; always best responds with its ideal
point except against xr = mo whenever R’s choice of mso allows it to obtain
the moderate vote also in election 1, in which case L; best responds with mq,
as long as m; is not too large (not too costly for L;). In this case L; uses
a more aggressive strategy in order to avoid losing the vote of the moderate
voters in both elections. And party Lo always best responds with its ideal
point except against xr = 1 whenever my is not too large, in which case Lo
best responds with ms. Given the best responses of the leftist parties, we look
for the corresponding best responses of party R and we find the equilibrium
strategies as stated in the next theorem.

Theorem 2 If 0 < my < % <mg <1 and (L1, Lo, R), then in equilibrium:
1. « % £\ (0,0,mz) ’Lf ﬁ<m2<2m1

Jor o< g : (1,25, 2%) = { (0,0,1) otherwise

and for o > % :

. 20 2(1—«
meo < mMin Tta’ 1ta } or

(07m2 1) Zf _
| %<m2<min{1+wlfl+am Z—Lml}
oy ) (m1,0,mg) if .12j:aam1 < mg <2mq and mo > minq1 — —_QLth _ 1jfam1}
(CL'LI,«T[Q,CL‘R) = . " 1
(0707m2) 'Lf max{Ha,J_lHa } <ma < iaml
(0,0,1) if max{2m1,1+a}<m20r 1+a<m2<1——m1
orl—lJr_am1<m2< 1+a

The best responses of party R (developed in the proof of Theorem 2) are
as follows. The best response of R is g (a,m1,m2) = 1 except if the two
medians are close enough (mg < 2my) and mg is large enough in which case
the best response is zg («, m1,mg) = ma. The set of parameter values (mq,ms)
for which party R prefers zg (o, m1,mg) = my increases with a, that is, for
larger values of a party R’s best responds with g (a, my, ma) = mgo even for
moderate values of mo.

Since for very small values of a (v < §) both leftist parties have a dominant
strategy xr,, = xr, = 0, the equilibrium strategies follow easily: party R chooses
xR = Mg whenever it is not too costly (large enough) and it allows to obtain
the moderate vote also in election 1. Otherwise, party R chooses its ideal point.

For larger values of « the equilibrium strategies are characterized by the four
different regions in the parameter space (mq,ms) related in Theorem 2. These
areas are defined as follows (see third column of figure 3):
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light — grey : max{2m1,1%r—°‘a} < mg or 12+—°‘a <mg <1-— %’—aml or1l—

—"'—m1<m2<1+a

21—
dark — grey : max{l}ra JH—QOQ} <mgy < H2my

dark—grey—dotted : —iaLml < mg < 2mq and mo > min< 1 — 1Jr"“m ,2 — iml}

20 2(1—a) 2(1—a) i i
I+a’ 14« }OI‘ 1+a L- m1’2_ ol

light—grey—dotted : my < min{ < mg < min

1+a )

In all the light-grey areas the equilibrium strategy of party Ris zg = 1, and
in all the dark-grey areas the equilibrium strategy of party R is zg = ms. In
all the areas with a plain color the equilibrium strategy of the leftist parties is
xr, =21, = 0. Finally, in the light-grey-dotted area the equilibrium strategies
of the leftist parties are xy, = 0 and zp, = ma; and in the dark-grey-dotted
area the equilibrium strategies of the leftist parties are x;, = my and x, = 0.

FIGURE 3 ABOUT HERE

For very small values of « (a < %) only the plain areas hold, because the
leftist parties always choose their ideal point. Instead for larger values of « the
leftist parties find it profitable to be more aggressive: party L in election 2
chooses mgy against g = 1 if mgo is small enough (light-grey-dotted area), and
party L; in election 1 chooses m; whenever the two medians are close enough
so that by choosing m, it prevents party R from obtaining the moderate vote
(dark-grey-dotted area). The size of these two areas increases with the value of
a. Thus the larger the probability that the expected median voter is moderate
the more likely the leftist parties will use aggressive strategies.

We want to compare the payoffs obtained in this equilibrium with those that
would obtain if party R was competing as two different parties (L1, Lo, Ry, Ra).
If 0 < m <5 < mg <1 and all parties compete separately in the two elec-
tions the full polarlzatlon equlhbrlum obtalns if mp <9 +3 and mgy > —“ with
Ug, (0,1) = and UR2 (0,1) = —5%; the equilibrium is (le,xL2,a:Rl,asR2) =
(0,m2,1,1) 1fm1 < 1+a 2 and mg < 1+a Wlth Ug, (0,1) = =% and Ug, (ms, 1) =
—132 (1 —my); the equilibrium is (3,27, 2%, %k,) = (0,0,m1,1) if my >
with Ug, (0, ml) 129m — 1 and Ug, (0,1) = —35%; oth-

C!

ﬁ—g and mgy >
erwise, if m; > =% and my < 1+a the equilibrium is ($L1>99L2>39R1737R2) =
(0, mg,mq,1) Wlth UR1 (0,m1) = E%m; —1 and Ug, (mo, 1) = =152 (1 — my).
See fourth column of figure 3.

We now compare these payoffs to the ones obtained by party R when com-

peting as a unified party in the two elections.

1+a

Proposition 4: If 0 <m; < 3 <my <1

1—-(14+a)me <0 if < mg < 2my
1. — 1+a
fora < 3 ¢ AR (Ll,LQ,Rl,RQ \Ll,LQ,R) { O otherwzse

1.
for a>3:
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0 if my <12 in [light — grey] or [light — gr
AR (Ly, Lo, Ry, Ry \ Ly, Lo, R) = ¢ 5% —my <0 if e < my < 2my in [dark — grey —
>0 otherwise

For a < % unification represents a gain for party R whenever both m; and
mg are large enough and close enough to each other, and the gain in this area
is maintained for values of o beyond % This gain is due to the fact that party
R obtains the vote of the moderate voters in both elections. Thus it increases
with a and ms; and this area increases with «. Otherwise, for a < % unification
does not make a difference because the full polarization equilibrium holds in
both cases.

For a > % the subareas included in the light-grey and light—grey-dotted
areas that exhibit no gains nor loses are concentrated around small values of m;
(ma1 < ﬁ—g) and these areas become smaller when o increases and disappear
as « approaches 1. In the rest of dark-grey and dark-grey-dotted subareas the
unified party exhibits losses. These losses are generated by the restriction that
the unified party faces having to propose the same policy in both elections.
Since in this case the medians are not aligned, party R could do better choosing
a different policy for each election. These losses (HTaml — 1;2“) increase with
« and with my, because the restriction of having to choose a unique policy for
both elections drives party R to choose its ideal point, and its loss increases
with more intense electoral competition (less polarized electorates). See second
column of figure 4.

FIGURE 4 ABOUT HERE

For intermediate values of « (% <a< %) unification produces increasing
gains in the dark-grey-dotted area when « increases. The unification also pro-
duces gains in some subareas of the dark-grey area. These become smaller when
« increases and they disappear for o > % These results are formally described
in the proof and the intuition follows the arguments described in this section
for the cases of smaller and larger values of «.

The set of parameter values that produce a gain for the unified party are
concentrated around large values of m; and mo. It is interesting to note that
mo < 2mj always holds in this set, which means that unification can only
produce gains whenever the choice of ms guarantees the vote of all the moderate
voters in both elections. However this condition is not sufficient to produce gains
for the union. This set is also contained in the dark-grey-dotted area, which
implies more aggressive strategies of the leftist party in election 1. These gains
increase with « and decrease with ms. The intuition is as follows: as electoral
competition increases it becomes more valuable for party R to choose my because
it allows it to obtain the vote of the moderate voters in the two elections. And
for larger values of mso the expected policy becomes more favorable to party
R ideological interests. The size of this area becomes smaller for larger values
of «, which implies that as electoral competition becomes more intense (less
polarized electorates) it becomes less likely that the unification of the rightist
party produces a gain and the possibility of gains disappear as a approaches 1.

15



Thus we find that the unification exhibits increasing areas of losses for larger
values of a. Therefore, we have that for less polarized electorates (as electoral
competition becomes more intense) it becomes more likely that the unification
of the rightist party produces a loss. These losses take different forms in the
different subareas and they are fully described in the proof of proposition 4.
They decrease with a and my in the dark-grey-dotted area and they increase
with a and m; in the light-grey and light-grey-dotted areas. The intuition is as
follows: in the dark-grey-dotted area smaller values of « imply that the choice
of my becomes less valuable for party R, and smaller values of mso imply that
the expected policy becomes less favorable to party R ideological interests. This
area becomes larger for larger values of a. In the light-grey area larger values
of @ and my render the full polarization equilibrium less worthy for the rightist
party, and in the light-grey-dotted area larger values of v and m; render the
aggressive strategy of the leftist parties more effective. Recall that for larger
values of o we also have larger dark-grey-dotted areas and larger light-grey-
dotted areas, that is, the leftist parties use more widely aggressive strategies.
At the same time, for larger values of « full polarization becomes less likely
when parties compete separately.

Overall, we have shown that when competing against two different parties if
both medians are ideologically aligned, the parties that are ideologically aligned
with medians have no incentive to unite since there are no expected gains from
it because they have a dominant strategy which is equal to their ideal point.
Instead the parties that are not ideologically aligned with the medians have an
incentive to unite only if both medians are close to each other, so that the united
party has a strategy that guarantees the vote of the moderate voters from both
elections. If there is only one moderate median the unification produces a loss
to the unified party because it cannot reach the moderate votes of one of the
elections, and thus it is harmed by the restriction of having to choose the same
policy in both elections. If both medians are rather extreme, unification does
not affect the payoffs of the parties because in all cases parties are better off
proposing their ideal points and forgoing the chance to convince any moderate
voter. As the electoral competition becomes more intense (larger values of «)
this last case becomes less significant (only holds for more very extreme medians)
and thus the possibilities of obtaining gains or losses for the united party become
more likely.

We have also seen that when competing against two different parties if both
medians are not ideologically aligned, again unification produces gains only if
the two medians are close enough to each other (so that the unified party can
obtain the vote of the moderate voters of both elections) and it also needs one
of the medians to be closely aligned with the ideology of the party. However,
as opposed to the previous case, as the intensity of the electoral competition
increases, it becomes less likely that the unified party obtains gains and the
possibility of gains disappear as « approaches 1.

If the median that is aligned with the opponent is rather extreme, unifi-
cation does not affect the payoffs of these parties because the party is better
off forgoing the chance to convince any moderate voter in that election, and
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the party prefers to choose its own ideal point. This condition holds for more
extreme medians when « increases. Therefore, unification is more likely to pro-
duce losses when medians are not aligned with each other, and as opposed to
the case of ideologically aligned medians, in this case the losses caused by the
party unification becomes a general result for less polarized electorates (intense
electoral competition).

3.2 Competing against the same party

In this section we first analyze the competition between two unified parties
(L, R) when they compete in two simultaneous elections: party L with S; o =
{0,m1, mg, 1} competes against party R with Si o = {0, m1,m2,1} in each one
of the two elections, and each party is forced to choose a unique strategy for
both elections. And then we will compare the equilibrium results obtained to
those produced when only one party is unified, that is, we want to character-
ize Ay, (L1,L2, R\ L,R) and Ag (L, Ry, R2\ L, R). This case will allow us to
evaluate the conditions under which a party may decide to split or unify when
competing against the same party.

Again we divide the analysis into different cases, depending on the values of
the expected medians of the two electorates. Recall that for 0 < m; < mo < %
the leftist parties have a dominant strategy equal to their ideal point in all
elections, which implies that if we consider a unified leftist party in this setup
we have that its best response coincides with its ideal point. This implies that
if 0 < mq < ma < % the equilibrium for (L, R) coincides with the equilibrium
found before for (L1, Lo, R) and described in Theorem 1 (see second column of
figure 1). Therefore we must have that Ay, (L1, L2, R\ L, R) = 0 which implies
that the leftist parties have no incentives to unite when competing against the
same rightist party, exactly as it happened when they were competing against
two different rightist parties (see first column of figure 2).

For the same reason if 0 < m; < mo < % we have that the equilibrium
for (L, R1, R2) coincides with the equilibrium found before for (Li, Lo, Ry, R2)
(see first column of figure 1) and we must have that Agr (L, Ry, Re \ L, R) =
Ag (L1,Lo, Ry, Ry \ L, R) . See second column of figure 2. Since we have already
seen that the equilibrium for (L, R) coincides with the equilibrium found for
(L1, Lo, R) we obtain

Ag(L,Ry,Ry\ L,R) = Ar (L1,L2,R1, Ry \ L,R) = AR (L1, L2, R1, Ry \ L1, L2, R)

which is exactly the result described in proposition 2. Thus if the two me-
dians are ideologically aligned with the opponent (either 0 < m; < mgo < %
or % < mq < mg < 1) the benefits of the unified party do not depend on the
party configuration that it is facing because the equilibrium results are the same

whether it faces a united party or two different parties.

Corollary: If 0 < m1 < mo < %, then Ap (L1, Lo, R\ L,R) = 0 and
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ARr(L,Ry1,R2\ L, R) = Ag (L1, La, R1, Ro \ L1, Lo, R) as described in Proposi-
tion 2.

However when the two medians are not aligned (0 < m; < % <mg < 1) no
party has a dominant strategy, and in order to compute the gains and losses of a
unified party we first have to calculate the equilibrium strategies corresponding
to the scenario (L, R) .

Theorem 3 If 0 <my < § <my <1 and (L R) in equilibrium:
(O,mg) Zf 1+a <mg < 2my

for o <i:(zy,ap) =14 (mi,1) if 2me — 1 <my < 5
(0,1) otherwise
for a > % :
(O,mg) if 1+_Dé < mo < ﬂL
(mq,1) if %2— <m1<1+a
(xF,2%) = ©01) if 1+a > mz and my > 9=

or my > max {2my, ﬂl
(mi,mg) if max{Z 1—a+ami} < my< m1n{2m Lt )
Otherwise there is no pure strategy equilibrium.

This case produces symmetric equilibria in which the strategies of the parties
are in {0, my} for L and in {1,my} for R, thus as before all equilibria involve
some degree of polarization. We find that full polarization equilibrium exists for
a large set of parameter values. In fact, for very small values of « (a < %) the
full polarization equilibrium holds except when both m and mq are very large
in which case the equilibrium is (23 ,2z%) = (0, m2) , and when both m, and mo
are very small in which case the equilibrium is (z},2}) = (m1, 1) . Notice that
in each one of these cases we have that one party can guarantee the vote of
the moderate in both elections. When the two medians are very large we have
that my is very extreme and m; is very moderate, and it is cheap for party R
to obtain the vote of the moderate in both elections. Symmetrically, when the
two medians are very small we have that m; is very extreme and my is very
moderate, and it is cheap for party L to obtain the vote of the moderate in both
elections. It is only when one party can guarantee the vote of the moderate in
both elections that the full polarization equilibrium breaks and this condition
becomes more likely for larger values of v as long as a < 3 1

For o > 2 an additional equilibrium appears in which partles choose (27, 2%) =
(m1,m2) and there is a region of the parameter space where no pure strat-
egy equilibrium exist. The equilibrium strategies are characterized by the five
different regions in the parameter space (mj, mso) related in Theorem 3 and
represented in the first column of figure 3. These areas are defined as follows:

light — grey — dotted : 71— < my < 2t
dark — grey — dotted (a:L,a:R) (ml, 1) of 22 —l=2 omy <
light — grey : 1+a > meo and myp >

1+a
1+o¢
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light — grey : mg > max {2m1, 1+—2’”1~}
squared : max {11 — o+ amy } < my < min {2my, 1*—2"”-}
white : no pure strateqy equilibrium

The dotted regions correspond to the equilibria described already when one
party can guarantee the vote of the moderate in both elections. For small
values of « these areas lie close to the corners of the parameter space under
consideration. However as « increases beyond % these areas move closer to the
center of the policy space and become smaller. The light-grey areas represent
the full polarization equilibrium. The large light-grey area does not change
with a but the small light-grey area becomes smaller for larger values of a. The
squared area represents the parameter values for which the new equilibrium
(xF,x5,) = (m1, ma) exists, and it becomes larger for larger values of «. Finally,
in the white area we have no existence of pure strategy equilibrium and this
area increases with a.

We now compare the payoffs obtained in this equilibrium where only two
parties compete in the two elections with those obtained if one of the parties
was split into two different ones. Without loss of generality suppose it is the
leftist party. Thus we compare the equilibrium just obtained for (L, R) with the
one obtained for (L, Lo, R) and described in Theorem 2.

Proposition 5: If 0 <my < % <mg <1

ifa<%:AL(L1,L2,R\L,R):{ (1+04)7T61_a<0 s _oihjr;rgt: e
z'fa>%:
0 if 1JFOZ<mg<2mlor 1+ <mg < 4
I+a)m—a<0 if 5 <@ <37 <ma < Hgtm <
m1<m1n{ 5 ’H_a} and
Ap (L1, Lo, R\ L, R) = (1+a)(m—™22) <0 if m2<min{1+—2m1-,12+—aa} for 3 <a<
m2<min{1—a+am17 —H_aml} for
>0 otherwise

This proposition shows that the unified party L obtains gains only in the
dotted area (see column 3 of figure 4). Notice that as always gains from unifi-
cation only occur whenever the party L has a strategy that guarantees the vote
of the moderate voters from both elections, which in this case is mq < 1+—2’”1~

For a < 3 gams are obtained in all the dark-grey-dotted area which holds
for extreme values of m1 and moderate values of mo and this area 1ncreases with
a. Otherwise unification makes no difference in the equilibria. For o > 2 3 gains
for the unified party L are obtained in a subarea of the dark—grey-dotted area
which holds for moderate values of mo and for values of m; that are required to
be more moderate for larger values of a. The subarea that produces gains is also
restricted by meo > 2m; which implies that party R does not have a strategy
that guarantees the vote of the moderate voters in both elections. The size of
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the area that produces gains increases with o for a < %, it decreases with «

for a > %, and it approaches zero when « approaches % In all cases, the gains
of party L increase with a and decrease with m;. The intuition is as follows:
larger values of a imply larger probabilities of winning for party L because it
obtains the vote of all moderate voters; and for larger values of m; party L has
to propose a policy that is further away from its ideal point.

In the light-grey-dotted area the unified party shows a loss for the less mod-
erate values of my and msy. This loss increases with o and msy. The intuition
is explained by the fact that party R always proposes ms when the two parties
compete as united. Otherwise, for more moderate values of m; and mo the
unification of party L does not make a difference when competing against the
same party R.

The squared area shows a loss for the union. This loss increases with mg,
because it is the policy chosen by party L in this case. This loss decreases
with a whenever my is large enough because the choice of m; becomes more
beneficial for the leftist party. And this loss increases with o whenever my is
small enough because party R chooses zr = 1 when the leftist are competing as
two different parties and the payoffs of the leftist parties rely more on the vote
of the moderates. Recall that the size of the squared area increases with a.

For % <a< % the light-grey area shows a loss for the union for moderate
values of mo. This loss increases with o and decreases with msy because in this
case the equilibrium strategy chosen by party Lo is the aggressive one: mo. And
the union makes no difference for more extreme values of mo because the full
polarization equilibrium holds in both cases. This area decreases with «. For
o > % we have two light-grey areas: a small one for values of m; and my that
are very close to %, and a large one. In the large one the unification of party
L does not have any effect on its payoffs for large values of ms and it produces
a loss otherwise. The large light-grey area does not change its size with a. In
the small light-grey area the unification of party L only produces losses and this
area decreases its size with o and it approaches zero when « approaches 1.

In this case we have that for values of o larger than %, the possibility of
obtaining gains from the unification vanishes and for values of « that approach
1 the size of the set of parameter values for which unification has no-effect also
approaches zero. However, we also have that the set of parameter values for
which there is no pure strategy equilibrium for (L,R) becomes larger with larger
values of a. Thus in this case we cannot conclude that the losses from unification
become the only possible prediction when electoral competition becomes more
intense (less polarized electorates).

Overall, we have shown that if both medians are ideologically aligned, the
advantages and disadvantages of a unified party are the same independently
of whether the party is competing against the same party or two independent
parties. Thus, as we showed in the previous section: the payoffs of the parties
ideologically aligned with the medians do no change whether they are united
or they are independent. Instead, the payoffs of the parties that are not ideo-
logically aligned with the medians are larger if the party is unified when both
medians are moderate, and they are larger for independent parties if one median
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is extreme and the other one is moderate. The payoffs of these parties are not
affected by the union only if both medians are very extreme.

And we have also shown that if both medians are not ideologically aligned,
when competing against the same party, unification produces a gain only for
very moderated values of the non aligned median, and for increasing (with
«) moderate values of the median aligned with the party. The possibility of
gains disappears with increasing electoral competition (decreasing polarization
of the distribution of the voters’ preferences). Thus the loss for the united party
becomes the best prediction for most parameter values.

4 Discussion of the results

This paper has analyzed a model of two simultaneous elections considering dif-
ferent scenarios with the aim of evaluating the benefits for party unification.
The different scenarios analyzed are defined according to the features that the
electorates of each election can exhibit and also according to the party config-
urations that the party under consideration may be facing. In particular, with
respect to the features of the two electorates we have taken into account the
possibility that the expected medians of the two electorates are aligned with
each other, and the possibility that they are not aligned. And with respect to
the party configurations we have analyzed the case in which the party competes
against the same party in both elections and also the case in which it competes
with a different party in each election.

All these scenarios are studied for a wide range of parameter values. With
respect to the expected ideal points of the median voter the results depend on
whether they are rather extreme or they are rather moderate. Regarding the
parameter that represents the distribution of the voters’ preferences the results
rely on the degree of polarization of the electorate which related to the intensity
of the electoral competition. This paper shows the importance of the value of
this parameter that can also be interpreted as the proportion of moderate voters
that an electorate exhibits. Low intensity of the electoral competition represents
a highly polarized distribution of the voters’ preferences and it induces polarized
equilibrium policies in most scenarios. Instead high intensity of the electoral
competition represents a unimodal distribution of the voters’ preferences and
implies the choice of more aggressive (moderate) strategies by all parties in
competition.

In particular, for extremely low intensity of the electoral competition (a < %)
the full polarization equilibrium obtains except when the two expected medians
are not aligned, one of them is very moderate and the other one is very extreme,
and there is at least one unified party competing. This implies that when
the probability that the median voters are moderate is very low, all parties
have incentives to forgo the competition for the moderate voters whether they
compete as a unified party of they compete as different independent parties.
This is always the case for parties that compete in just one of the elections.
Instead a unified party may decide to choose a moderate more aggressive policy
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when one of the medians is aligned with its ideal point and with that choice the
party can guarantee the vote of the moderate voters in both elections. In this
case the payoffs of the unified party are higher than those obtained by the sum
of two parties that compete independently. The amount of these benefits from
unification increases with the intensity of the electoral competition and it also
increases when the median becomes more extreme. Therefore, for low intensity
of the electoral competition the decision about whether to unify or to split a
party is irrelevant except when one of the electorates is ideologically aligned
with the party and the other one is moderate.

For more intense electoral competition the equilibrium strategies exhibit a
larger variety of features. First consider the case of two electorates with expected
medians that are aligned with each other. The party whose ideal point is also
aligned with the medians has no incentives to choose anything that is not its
own ideal point, and thus for this party the decision of unifying or splitting
becomes irrelevant in all scenarios. The party whose ideal point is not aligned
with those of the expected medians only forgoes the competition for the vote
of the moderate voters if the two medians are very extreme, and it is only
in that case that the decision of unifying or splitting becomes irrelevant for
this party. This case becomes less relevant when the intensity of the electoral
competition increases. Instead the party will have strong incentives to unite
when the two medians are rather moderate and close to each other, and this
restriction becomes more relaxed when the intensity of the electoral competition
increases. Otherwise, when the two medians are aligned with each other but they
are not, very close to each other the unification of the party that is not aligned
with them will produce losses. In this case, two independent parties will fare
better. The results described for the case of two medians that are ideologically
aligned hold independently of the party configuration, that is, whether the party
under analysis is facing the same party in the two elections or two different
independent parties.

When the expected medians of the two electorates are not aligned with each
other we find that a unified is more likely to produce losses than gains. When
competing against two different parties if the median that is aligned with the
opponent is rather extreme the party is better off forgoing the chance to convince
any moderate voter in that election and prefers to choose its own ideal point. A
party competing against two different parties has incentives to unite only if the
medians are close enough (so that the party can obtain the vote of the moderate
voters of both elections) and it also needs one of the medians closely aligned
with the ideology of the party. As the intensity of the electoral competition
increases, it becomes less likely that the unified party obtains gains and the
possibility of gains disappear as a approaches 1.

If both medians are not ideologically aligned, when competing against the
same party, unification produces a gain only for very moderated values of the
non aligned median, and for moderate values of the median aligned with the
party, that are required to be more moderate when the intensity of the elec-
toral competition increases. The possibility of gains disappears with increasing
electoral competition. Therefore, independently of the party configuration, uni-
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fication is more likely to produce losses when medians are not aligned with each
other and these losses become a general result for intense electoral competition
independently of the party configuration.

In any scenario the necessary condition to obtain gains from a unified party
is that the two expected medians are close enough to each other so that they
guarantee the existence of a strategy that allows the unified party to obtain the
vote of the moderate voters in both elections.

5 Concluding remarks

This paper has presented a framework to study the possible electoral advantages
and disadvantages of a unified party when facing simultaneous elections. It
concludes that unification can only produce gains with respect to competing
with an independent party in each election under very particular conditions,
and that the most general prediction is that a unified party performs worse that
independent parties in simultaneous elections.

These results are based on the analysis of a theoretical model that relies on
two main assumptions. On the one hand, a unified party is supposed to use a
unique policy proposal in the two elections that it is facing. This assumption
represents a restriction for the unified party with respect to two independent
parties that can choose different policy proposals in the different elections. On
the other hand, a unified party has a larger strategy set from which to choose
its policy proposal, and each independent party has a strategy set which is
only a proper subset of it. This assumption offers an advantage to the unified
party. In particular, it allows the unified party to be able to obtain the vote of
the moderates in both elections with a preferable policy proposal under certain
conditions. The analysis provided here solves this trade-off and predicts that
even though the larger strategy set allows the unified party to improve upon the
results of the competition with two different parties in some cases, the result that
should be expected is that independent parties perform better in simultaneous
elections.

The implications of this result can be twofold. On the one hand it provides
of arguments as to when two different parties may decide to unite in order to
enhance their electoral success, or as to when a party may decide to split into
different sub-territorial parties in order to increase its overall electoral support.
On the other hand, this analysis also provides arguments as to whether parties
should support the call for simultaneous elections or they should rather induce
a time delay between elections in order to guarantee themselves a better elec-
toral performance. In particular, the results obtained from the analysis of the
proposed model offer support for the argument that nation-wide parties should
always try to avoid simultaneous elections, while sub-national parties should not
care much about having to face elections that are close to each other in terms
of time.

The model presented here can be extended in several ways. There are two ob-
vious ways to generalize it that imply a relaxation of the two main assumptions:
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the restriction of the unique policy choice by a unified party and the definition
of the composition of the strategy sets. I argue that these generalizations cannot
provide new insights. Furthermore, there are at least two additional ways to
generalize the present model that involve the introduction of new parameters
and new trade-off, and they are bound to produce new insights.

The restriction of the unique policy choice can be understood as a reduced
form expression of the punishment induced by the ideological inconsistency that
voters could apply to parties that propose different policies. Thus, this assump-
tion can be introduced in the model in a more elaborated form. However, the
reduced form adopted here includes the effects found in the models that ana-
lyze parties’ ideological consistency. Thus, a more complicated model should
produce the same kind of predictions.

The assumption about the size of the strategy sets can be relaxed by consid-
ering that the strategy space is equal to the policy space for all parties. In such
a model parties would have to deal with a well known main trade-off: whether
to pander to the expected median in order to increase its chances of winning
or to implement a policy close to the party’s ideal point in order to increase
the value of its chances of winning. And this is precisely the trade-off that
presents the reduced form game analyzed in this paper. Thus the results from
this generalization are expected to be qualitatively equal to the ones obtained
here.

There are at least two more ways to extend the present model that imply
the introduction of new parameters in the model and therefore new trade-offs
in the analysis: the assumption that different electorates might have different
probabilities of having a moderate expected median voter, that is, the assump-
tion of different electoral intensities («) for each election; and the consideration
that a unified party values differently its success in each of the two elections,
that is, the assumption of different weights for each election’s results in the for-
mulation of the payoff function of a unified party. These two instances represent
proper extensions to the present analysis because each one of them implies an
additional trade-off in the parties’ decision problem.

If we assume that each electorate has a different probability that the median
voter is a moderate voter we are increasing the internal conflict of a unified
party because it becomes more likely that two different policies are going to
perform better than a unified one. This extension would complicate the formal
analysis because it would require to analyze many more combinations of para-
meter values. But at the same time it would include more realistic features of
the simultaneous electoral competition, because when we consider two differ-
ent elections it is plausible that we have to deal with two completely different
distributions of the preferences of the voters. Here we have assumed that the
two expected medians of the two electorates are different. However one should
also expect that shape of the distribution of the voters’ preferences is differ-
ent in each case. Thus, a different probability of a moderate expected median
voter, which can also be interpreted as a different proportion of moderate voters,
would represent a proper generalization and bring the model closer to a real life
situation.
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If a unified party values the payoffs obtained from the two elections with
different weights, the trade-off that the party has to solve is clearly affected and
the results are bound to be different from the ones obtained here. This extension
also brings the model closer to representing a real world case. Indeed, many of
the elections that take place simultaneous involve elections for different levels of
government: national and regional, regional and municipal, supranational and
national,... In all this cases, it makes sense to consider that a party may be
much more interested in its electoral success in the election that is held for the
higher government level. Thus the strategies chosen by a unified party are going
to lean more towards the maximization of the payoffs that it derives from the
higher level election, and may even imply a complete disregard of its results
derived from the lower level election.
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7 Appendix

Proof of Proposition 1:

Suppose 0 <m < 3 1. We have that:

Ur(0,1) = —1Ta S Lam — 152 = Uy (m,1)

Ur(0,1) = =52 > -1 =UL(1, 1)

and the best response of L against zg = 1is z1(1) = 0.

We also have that:

Up(0,m) = —£2m > —m= UL (m,m)

Ur(0,m) = 1J§am >-—lse _Dam = U (1,m)

and the best response of L agalnst TR =m.

Finally,we have that:

Ur(0,0) =0 > —"'—m Ur(m,0)

Ur(0,0) =0> —1 o = Ur(1,0)

and the best response of L against g =0 is 2(0) = 0.

Therefore, x;, = 0 is a dominant strategy for L for all 0 < o < 1 and all
0<m< 3.

Next we need to find the best responses of party R to x, = 0 and we have
that:

UR(07 1) = -2 > 1= UR(070)

Ur(0,m) = =152 — 52 (1 —m) > =1 = Ur(0,1) iff m > {72

and the best response of R against x; = 0 is

m if m>ize

— = l+a
xR(O)—{ 1 if m<ia ®

Proof of Theorem 1:

Suppose that 0 < m; < my < % and (L1, Lo, R). See second column of
figure 1.

We know from proposition 1 that the best response of parties Liand Lo is
always zp, (xg) = 0 for all zg, for all 0 <« < 1 and all 0 < my < mg < % The
strategy space for party R is S1 2 = {0,m1, mg,1}. The payoffs for party R are
given by:

UR(()Ol)fQ( ) —(1+a)

r(0,0,m7) =2 (—* Z @ — e (1—m)) = (1+a)m —
UR(0,0,TTLQ) ( - 7L‘2——a(17m2)):( + ) 2—21f2m1>m2
R(0,0,mg) —kziﬁ— 1;a (1—m2 —FTQ—LS—(X(l—mg) = mg — 2 if
2my1 < mg
Ur(0,0,0) = —

Notice that Ug(0,0,0) = -2 < — (1 + ) = Ug(0,0,1). Thus, zg =0 is a
dominated strategy for all 0 < a < 1 and all 0 < my < mg < 3.

Now we compare the remaining payoffs considering different cases:

HNHa< % we have that ﬁ > % and thus m; < mg < ﬁ which implies
that the best response of the rightist party in both electoral competitions is
‘TR(O) =1.
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) Ifa> % and m; < mg < ﬁ—g < % again the best response of the rightist
party in both electoral competitions is xr(0) = 1.

3)Ifa>3 Land my < 1+a < mg < 2my then we have that the best response
of the rightist party in election 1 is zg,(0) = 1 and the best response of the
rightist party in election 2 is xg,(0) = mg. However in this case the rightist
party is required to choose the same policy in both elections.

Observe that since:

Ugr(0,0,1) > Ug(0,0,mq) if —(1+a) > (1 +a)my —2iff L_g > my which
always holds in this case, and

Ur(0,0,1) < Ur(0,0,ms) iff — (1 +a) < (1 + a)my —2iff 52 < my which
always holds in this case.

Thus Ugr(0,0,m1) < Ugr(0,0,1) < Ugr(0,0,mg2) implies that the common
best response of the rightist party is 2z (0) = ma.

4)If > 3 L and my < < < mg and 2m; < my then we have that the best
response of the rightist party in election 1is x g, (0) = 1 and the best response of
the rightist party in election 2 is zg,(0) = my. However in this case the rightist
party is required to choose the same policy in both elections.

Observe that since:

Ur(0,0,1) > Ug(0,0,mq) iff — (1 +a) > (14 a)m; — 2 iff 122 e > ma which
always holds in this case, and

Ur(0,0,1) < Ugr(0,0,me) iff —(1+a) <mg—2if me >1—«

we have that the common best response of the rightist party is zz(0) =1 if
1+a <mo <1-—q; ande( ) mo ifl—a§m2<%.

Notice that for 3 <a< 5 we have that 1 — a > % and thus ms < 1 — a.
This implies that in this case zg(0) = 1.

5)Ifa> 3 L and =2 1+a < my < mg < 2m; then we have that the best response
of the rightist party in election 1 is xzg,(0) = my and the best response of
the rightist party in election 2 is xg,(0) = my. However, the rightist party is
required to choose the same policy in both elections.

Observe that since

Ur(0,0,m1) > Ugr(0,0,1)iff 1+ a)m;—2>— (14 «) iff my >
always holds in this case, and

UR(O,O,ml) < UR(O,O,mQ) iff (1 +a)m1 —-2< (1 +Oé)m2 —2iff my < mo
which always holds in this case.

Thus Ur(0,0,1) < Ur(0,0,m1) < Ur(0,0,mg2) the common best response
of the rightist party is :c r(0) =mgy .

6) If « > 3 L and i=2 1+a < mji < mg and 2my < mo then we have that the best
response of the rightist party in election 1 is g, (0) = m1 and the best response
of the rightist party in election 2 is xg,(0) = my. However, the rightist party is
required to choose the same policy in both elections.

Observe that since

Ur(0,0,m1) > Ugr(0,0,1)iff 1+ a)m;—2>— (14 «) iff m; >
always holds in this case, and

UR(O,O,ml) < UR(O,O,mQ) iff (1 +a)m1—2 < mg—2iff (1 +a)m1 < Mmga.

1 + , which

1 +a , which
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Notice that since 2m; < mg and (1+«a)my < 2m; we must have that
(14 a)my < mg, and Ug(0,0,m1) < Ur(0,0,ms2) always holds in this case.

Thus Ur(0,0,1) < Ugr(0,0,m1) < Ugr(0,0,m2) implies that the common
best response of the rightist party is 2z(0) = ms. Notice that this case only
holds for o > %

Overall we have that 1) and 2) imply that for m; < my < {72 the best
response is zg, (0) = zg,(0) = 1; 5) and 6) imply that for ljr—g < my < mg
the best _Tesponse is zp,(0) = zg,(0) = mg; and 3) and 4) imply that for

my < 1+a < my the best response is:
TR, (O) = sz( ) ma if 2my > mo
TR, (0) = xR, (0) =mq if 2m; < mg and 1 — o < mg
R, (0) =2R,(0) =11if 2m; <mg and 1 —a > mq

Equilibrium strategies:

1’2 (a7m17m2) =0

1 if a<i
1 Zf m1<m2§1+a

(0 ma, ma) — 1 z:f m1< 1+a L <moA2mp <mo <1—a«
me if m1< <m2/\2m1<m2/\1—a<m2
my if m1< 1+a < < mg < 2my
mo ’Lf }+a<m1<m2

Proof of Proposition 2:

Suppose 0 < m; < mg < % If all parties compete separately in the
two elections (L1, Lo, Ry, Ra) the full polarization equilibrium obtains if m; <
me < i;—g with Ug, (0,1) = =332 and UR2 (0,1) = —15%; the equilibrium

< mq < mao, Wlth Ug, (0,my) =

is (z3 . @}, @k, oh,) = (0,0 ml,mz) if 1= iTe

1Jr—"“ml—l and Ug, (0, my) = %mg—l, otherwise the equilibrium is (a:Ll , asLQ,a:Rl,x}Q) =

(0,0, 1, ms) with Ug, (0,1) = =132 and Ug, (0, ms) = 15%m; — 1. See first col-
umn of figure 1.

We compare these payoffs to the ones obtained by party R when competing
as a united party (L1, La, R) in the two elections described in theorem 1 (see
second column of figure 1) in order to obtain Ag (L1, L2, Ry, Ro\ L1, Lo, R).
See second column of figure 2.

First of all notice that if both medians are extreme, m; < msy < ﬁ?
in equilibrium we have (ac*Ll,a:*L2,a:}) = (0,0,1) which is exactly the same

that obtains if the rightist parties compete separately (aszl,xEQ,as*Rl,x}Q) =
(0,0, 1, 1), thus AR (Ll, Lz,Rl, Rg\Ll, LQ,R) =0.

If both medians are moderate, 1;3 < my < Mg, in equilibrium we have
(le s TT s a:}‘%) = (0,0,mz) . If the rightist parties were competing separately we
would have xp, = my and xr, = me, and the payoff difference is given by
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14+«

Agr (L1, L2, R1, RoON\ L1, L2, R) = Ug, (0,m1)+Ug, (0,m2)—Ugr (0,0, m2) = —— (m1 —m2) <0

2

which implies a gain from the union. This gain }HT" (mg — m1)| increases
with a and increases with the distance between the two medians. The gain
comes from the fact that as a unique party R may obtain the moderate vote in
both cases with mo which is a more favorable policy.

For intermediate medians, m; < };—g < meg, if the rightist parties were
competing separately we would have zr, =1 and xr, = ma. If the medians are
separated enough and mg is not too large, 2m; < mo < 1 — @, in equilibrium

we have (7 ,x7,,2%) = (0,0,1) and the payoff difference is given by

1+« 11—«

AR (L17 L27 R17 RQ\Ll, L27 R) = URl (07 1)+UR2 (07 m2)_UR (07 07 1) = TmZ_— > 0

iff mg > i;—g which holds in this case and implies a loss from the union. This
loss }%’—amg — 1_T‘X| increases with o and with ms. Notice that the size of this

2

area decreases with a because it can be represented as: %ﬁ—i—i (1 —a— }jr—g) =
172 (1 - 22) which decreases with a.

For intermediate medians, m; < }jr—g < meg, if the medians are sepa-

rated enough and msy is large enough (ms > 1 — «) in equilibrium we have
(le , x*Lz,:c*R) = (0,0,m2) and the difference between their payoffs is given by

AR (L1, Lo, Ry, Ry\ Ly, Ly, R) = Ug, (0,1)+Ug, (0,m2)—Ur (0,0,mz : 2m; < ma) =

which implies a loss from the union. This loss |1*Ta (1- mz)} decreases with
« and decreases with mo.
For intermediate medians, m; <

l—a
1+a
2m1 > meg, in equilibrium we have (aszl,as*LQ,a:*R) = (0,0, m2) and the difference
between their payoffs is given by

< Mg, if the medians are close enough,

AR (Ll,Lz,Rl,Rz\Ll,LQ,R) = URl (0, 1)+UR2 (O,mz)—UR (0,0,mg : 2m1 > mg) =

whenever mo > i;—g which holds in this case and it implies a gain from the
union. This gain }%’—amg — 1_7"‘} increases with « and increases with ms.

Notice that in the last two cases, the parties strategies are the same but the
payoffs are different, because in the last case choosing mo in the first election
allows party R to obtain the moderate vote, which only happens when the
medians are close enough to each other. Because of this, party R obtains a gain
from competing as a unique party. H
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Proof of Proposition 3:

Suppose that 0 < my < % <mg < 1.

For L; we know from proposition 1 that xr,(0) = zr,(m1) =zr,(1) =0
and for zr, (m2) we have:

ULI(O mz) —+—m2 if my > mz
UL1(0 mg) = _leQ if my < ﬂz
U, (m1,mg) = —15%m, — lez
UL1(1 mz) IT iTnz

If my > %32 we have that
ULI(O,mQ) > ULl(l,mQ)
[]L1 (ml,mg) > UL1 (O,mg) iff 12+_aam2 > ma
If my < %5* we have that:
ULI (07 m2) > ULI (17 m2)
ULl(O,mz) > UL1 (ml,mg) .
Thus the best response of Ly to mg is 2y, (m2) = { myif 5 <m < 1+a
0 otherwise
For Lo we know from proposition 1 that 2y, (0) = z1,(m2) = 0,and 1, (1) =
{ me if mo < 1+a
0 otherwise
and for zr,(m;) we have:

ULQ(O,ml) —+—m1

Up,(ma,my) = —H—am — lel

ULz(l,ml) = —17 — —'*Q'—ml if mo < 1+_2m]_

ULz(l,ml) = 7L|2—_a — 1_T‘Xm1 if mo > 1%]'

and

Ur,(0,my) = —H—“m > —1+am2—177am1 =Up,(ma,mq) ffl%r—aaml < ms
which always holds since 1 +a <lfora<l

. 1

Ur,(0,my) = 1Jr“m > —2“ - lgam =Ur,(1,mq) if mg < —1~+2m

UL2(07m1) = _ﬂm > - 1J£0l - 12am1 ULQ( ’ml) if ma > 1+—£”L

Thus the best response of Ly to mq is x,(mq) =0. B

Proof of Theorem 2:

Suppose that 0 < m; < % < mg < 1 and (L1, Lo, R) . See third column of
figure 3.

From proposition 3 we have the best responses of L and L.

First we consider a < % and we look for the best responses of R to z, =

1, = 0. We have that:

Ugr(0,0,1) = —'2"—0‘—1_7"‘:—1

Ur(0,0,m1) = (1 + a)m; — 2

Ugr(0,0,m2) = (1 4+ o) ma — 2 if 2my > mq

Ur(0,0,ms) = m2 —21if 2mq < ms

Ur(0,0,0) =

Notice that UR(O, 0,0) = -2 < —1=Ug(0,0,1) thus xgr = 0 is a dominated
strategy.
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Now we compare the rest of the payoffs:

If 2mq > mo :

Ugr(0,0,m2) > Ur,+R,(0,0,m1) iff (1 +a)ma—2> (1 + a)my —2iff mg >
my which always holds.

UR(0,0,mz) > UR1+R2(070;1) iff (1+Ol) mo — 2> —1iff mo > H;a > % iff
1 > « thus the best responses of party R to (zr,,zr,) = zr are

me if mg >
zr(0,0) = 1 othem;:scé
If 2mq < mo :

Ugr(0,0,1) > Ug(0,0,mg) iff —1 > mo —2iff 1 > may Which always holds.

Ur(0,0,1) > Ug(0,0,mq) iff =1 > (1 + a) my —2 iff —— 1+a > my which always
holds thus the best response of party R to (zr,,z1,) =zrisar =1

Next we analyze the case of o > 3 L. The payoffs for R are as follows:

UR(()Ol) —'2"—‘”712"‘:71

Ugr(0,0,m1) = (1 +a)mq —2

UR(O,O,mz) (1+Oé) meo — 2 if 2mq > mo

UR(O,O,mg) m2 —21if 2mq < ms

Ugr(0,0,0) =

and in addition:

Ur(0,mg,1) = £2 (my — 2) for ms < 1+a

Ug(mq,0,ms) = —"'—ml +mg — 2 for 52 <my < 7%5me

1+a

Notice that Ug(0,0,0) = —2 < —1 = Ug(0, 0, 1) thus g = 0 is a dominated
strategy.

Now we compare the remaining payoffs considering different cases:

1) If mg < 12+aa and 1—52—0‘7711 < mg < 2m; the payoffs of R are:

UR(O,mQ, 1) = kziﬁ (mg — 2)

Ur(0,0,m1) = (1 +a)m; —2

UR(ml,O,mg) 1+am1 +mg — 2

and comparing payoffs we have:

UR(O,O,ml) < UR(ml,O,mg) iff (1 +a)m1 -2 < kzlﬁml + mo — 2 iff
L£2m, < my which always holds

Ur(0,m2,1) < Ur(my,0,my) iff 2 (my —2) < L4%my + my — 2 iff my >
2 — b’—ml

l—«

Notice that 2 — 1Jr—"“ml = % iff mq = 3(1+3), and 2 1+Z) < g 1ff <o In
14+

this case we have that m2 > 2 — 752my for all values and thus TR = Ma.

_ 14a 2(1 a) 14 402
Since 2 — F2my = 1ffm o) and 5-rmy = 1+a Ata)?

we have that éiﬁ% > (1+ Tia? (iff 0 > 2a +a—-1iff a < ) implies mo <
2 — 1—ﬁ&ml for all values Thus for « < we have that zp = 1.

And for 1 5 <a < 2, we must have that.

TR = Mo 1fm2>2—ﬂm

rr=1ifmy <2 — Haml

Therefore the best responses of party R in this case are:

1+a iff mi; =
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1 if a < %
B 1 if 3<a<3andmy<2-12my
TR = if %<a<%andm2227—f—am1
mg z'f a > ?
2) If mg > =% + and —"'—ml < mg < 2m; the payoffs of R are:
Ur(0,0,1) = —1
UR(O,O,TTM) =(1+a)m —2
UR(ml,O,mg) = 1+am1 +mg — 2
and comparing payoffs we have:
UR(O,O,ml) < UR(ml,O,mg) iff (1 JrOz) mp — 2 < kzlﬁml + mo — 2 iff
L2, < my which always holds
UR(O 0, 1) > UR(m1,0 mg) iff —1 > —+—m1 +m2 —2iff 1 — —+—m1 > mg
Notice that 1 — iml =2my iff m = 5+a 2a +a

55 2my = Tra 1ff my = 5=
and 5+La < p%a iff 0 < a®+3a—2iff a > %E = 0,56. In this case
1-— L‘Q'—"‘ml < mg for all values and zg = mao.

Otherwise for o < 0,56 we have that:

R—llfl—im1>m2
Tp=mg if 1 — 1+am1 < my
Therefore the best responses of party R in this case are:
1 if a<O, 56andm2<1—im

TR = me if a<056andm2>1——‘Lm1
mo if a >0, 56
Notice that 1 — iml > 2my iff 5+2a > myq; and 5+2a < }jr—g iff 0 >
—3+ 5o+ 202 iff o = =3£L <?
Notice that 1 — 1+am1 > iff >my

T+a 1+ )?
3) If 2my < mg < 1+a the payoffs of R are:

Ur(0,ma,1) = 22 (my — 2)

Ur(0,0,m;) = (1 +a)my —2

UR(0,0,mz) =mg — 2 if 2my < my

and comparing payoffs we have:

Ur(0,m2,1) > Ug(0,0,m2) iff 1< (my —2) < my — 2 iff 52 < 1 which
always holds

Ur(0,mg,1) > Ug(0,0,my) iff 15 (my — 2) > (1 4+ o) my —2iff %2 + 2% >
my which always holds. Thus the best response of party R is xp = 1

4) If my < 7% and my < 1+°‘m1 the payoffs of R are:
Ur(0,ma, ) = 1+a (mg —2)
Ur(0,0,m;) = (1 +a)my —2

UR(0,0,TTLQ) = (1 +Oé)m2 —21if 2mq > mo

and comparing payoffs we have:

Ur(0,0,m2) > Ugr(0,0,mq) iff (1 + @) ma2—2 > (1 + a) m1 —2 which always
holds.

Ur(0,ma,1) > Ug(0,0,my) iff 1£2 (my —2) > (1+a)my — 2 iff 2=2) >
ma.

If o > we have that M <3 L and Jﬁl < mgy which implies zgr = ms.
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We have that JllJr_aal > 1+a

Andfor§<a<5wehavefomgforillJr—;"l<m2<H—a;

andachlfor%<m2<gll+;;xl.

1ff > «. Thus for o < we must have xp = 1.

Therefore the best responses of party R in this case are:
1 if a<i
N 1 af %<a<%andm2§4—1211+;
me if %<a<%andm22 (1_;0?‘)
mo if a > %
5) If mg > 1fa and my > 2my the payoffs of R are:
Ur(0,0,1) = —1

Ur(0,0,m1) =14+ a)mqg —2
UR(0,0,mg) =mo — 21if 2m1 < mo
and comparing payoffs we have:
Ugr(0,0,1) > Ug(0,0,my) iff =1 > (1 + a)mq —2iff =
holds.
Ur(0,0,1) > Ugr(0,0,m2) iff —1 > mg — 2 iff 1 > mg which always holds.
Thus the best response of party R is xg =1
6) If =2 < mgy < L%, the payoffs of R are:
Ur(0, 0 1)
UR(O,O,TTM) = (1 +a)my —2
UR(O,O,mz) = (1 +a)m2 —21f 2mq > meo
and
Ur(

o > " which always

0,0,mga) > Ug(0,0,mq) iff (1 + &) ma —2 > (1 4+ ) mq —2 which always
holds.
Ur(0,0,m2) > Ugr(0,0,1) iff (1+ a)me —2 > —1iff mg > 1+a

Since 1—;;—“ (%) = 1:—;“, for this case to hold we need 12+_aoz < % iff 7a? —

20 — 1 <0 iff @ < 25482 — () 54.

SinceH—a>1+—alffl<oz<054wehavea:R=m2f0roz>%.

For a < 1 WehaveasR—mglfH—a<l+—a<m2;

andwehavea:R—llf 1+a <mg < 1+a
Therefore the best responses of party R in this case are:
1 aif a<%andm2<%

«
TR = mo if a<%andm2>1+—a
mo if % <a<0,h4
Combining cases 3 and 5, we find that for mo > 2m; the best response of R
isxp=1.
Combining cases 4 and 6 we find that for me < %‘Zx—aml the best responses
of party R in this case are:

1 if a<%andm2<l_i—a
mo if a<%andm2>1+a

TR = 1 aif %<a<%andmz<lll+—;‘l
me if %<a<%andm222(ll_;5)
mo if a>%
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Comblnlng cases 1 and 2 we have that for iml < mg < 2myq:

if o > 2 : xr = my for both areas

if 0,56 < o < 2 : xR =m; for all area 2 and for 2 — +%m; < my in area 1;
and zp = 1 for 2 — $£%m; < my in area 1.

if% <a<0,56: xR =mgforl1— 1+am1 < ms in area 2 and for 2— iml <
ma in area 1; xp = 1 for 1 — 15%m; > my in area 2 and for 2 — 1+am1 < my

in area 1.

Notice that 2 — 3£2m; = 1 — Lemy = 22 iff m; = ?1g1+—c;)

if > a: xr = 1 in all area 1, and for 1 — iml > mg in area 2; and
TR = mz for 1 — £%my > my in area 2.

We also have that 2— ey < 1iff my > }jr—g

Combining cases 1, 2, 4, and 6 we have that:

1fa>0 71 : xR—m2f0r0<m2<—

1f <a<0,71:xr = mo for 2— 1Jr"“ml <mgand zg =1 for 2— ;Lm >
ma. Notlce that in this case 2 — Ha <my > my does not cross area 4.

if 0, 56<a<— a:R—mzfor2 1Jr"“ml <mgand zg =1 for 2— ;Lm >
ms. Notice that in this case 2 — Ha <my > my does not cross area 4.

1f1 <a<0,56:xr =mo forl—iml < mg and mgy >

TR = mo for 2 — iml < mo and iml < ma;

rRr = my for 2(11+a) <my < H2my;
xr = 1 otherwise.
Notice that 2 — 1£2my = L£2m; iff my = dall=a) »nq Lam, = 20-a) 4

1+o¢;

(14a)? lta
_ 4da(l—a)
my = —(1+a)2
it > a:ar =mfor 1-52m; < my and my > =25 27 = 0 otherwise.

Summarizing the previous results, the best responses of party R, given the
corresponding best responses of the leftist parties are as follows:

xR (o, m1, ma) = mg if mg < 2my and my > min{? - Eam, 1 - 12am1}
1 2(l—«
and mo > max{—Ha, TTo }v
otherwise zg (, m1, mg) = 1.

And the equilibrium is given by:

a< a:Ll—a:L2—0anda:R—m21ff
3 < « < >

m2< 1+a a:Rzl rr, =0,21, = ma
lszxaml <meo < 2m1 Amg >1— iml = TR =M2,%r, =M1,TL, =0
L2my > mgy A 1+a < Mg => TR =ma, T, =T, =0
otherwise zp = 1,21, =z, =0

1+a < meg < 2my; otherwise xp = 1.

3 <a<0.56:
1 2(1—
m2<41+—;2 [JH—;2<7TL2<1+&/\27—+—7TL1>TR2:|:SCR:1,$L1:
0,xp, = ma
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Lam; < mo < 2mg Amy > min{l—%’—amlﬂ—%f—gml} = Ip =

Mg, T, = My, Tr, =0
( )

amy > my A < Mg => TR =My, 2L, = =0
otherw1se TR = 1 :cLl =25, =0
056<a<—
2m1<m2/\1+a<m2:>x3—1asLl—ast—O
1;ra"“ml<mg<2ml/\mg>2 1+am1:>a:R—m2,a:Ll—m1,asL2 0
1Jr"“m1>mz/\ (1+a)<m2=>asR—m2,asLl—asL2—0
otherw1se wR =1lzr, =0,2, = mao
<Oz<
2m1<m2/\12+—0‘a<m2:>:c3:1$h* , =0

2m1<m2/\m2<1+a/\m2<2— m1:>:ch1xLl 0,zr, = ma
—é"—m1<m2<2m1/\m2>271+a
—"'—m1>m2:>$3:m2,xLl $L2—0

a>—

2m1<m2/\1+a<m2:>a:R—1 Tr, =xr, =0
2m1<m2/\m2<1+a:>a:R—1 zr, =0,21, = ma
lszxaml <mg <2my = TR =M, 2L, =M1,Tr, =0

L2my > my = xp =ma,xp, =z, =0. W

1+«
mp = TR = M2,%r, = M1,Tr, =0

Proof of Proposition 4:

Suppose that 0 < m; < % < mg < 1. If all parties compete separately

in the two elections (L1, Lo, R1, R2) the full polarization equilibrium obtains if

my < ﬁ—g and mo > ffa with Ug, (0,1) = =332 and Ug, (0,1) = —152;
the equilibrium is (x*Ll,xEQ,xﬁl,x*RQ) = (O,mg,l,l) if m; < 1+3 and my <
12+_aa with Ug, (0,1) = =142 and Ug, (m2,1) = —152 (1 — my); the equilib-
rium is (x*Ll,xEQ,xﬁl,x*RQ) = (0,0,mq,1) if my > }jr—g and mo > 12+_aa with
Ur, (0,m1) = 4%my — 1 and Ug, (0,1) = —152; otherwise, if m; > }jr—g
and my < 12+—°‘a, the equilibrium is (:czl,zzz,$}1,x”j22) = (0,mga,mq,1) with

Ur, (0,m1) = $2my —1 and U, (m2,1) = =152 (1 — my) . See fourth column
of figure 3.

We will compare these payoffs to the ones obtained by party R when com-
peting as a unified party in the two elections (L1, Lo, R) described in Theorem 2
(see third column of figure 3) in order to obtain Ag (L1, Lo, Ry, RoN\L1, L2, R).
See second column of figure 4.

First of all notice that if & < § in equilibrium we have (z} ,2},,2%) =
(0,0,1) except for HLQ < mgy < 2my in which case we have (5521:9522:95*3) =
(0,0,m32) . Thus we have that R obtains the same payoff that he would obtain if
he competes separately and Ag (L1, L2, R1, Ro\ L1, L2, R) = 0, except if —— 1+a
mo < 2my. Here the difference between payoffs is

AR (Ll,LQ,Rl,RQ\Ll,LQ,R) = UR1 (0, 1)—‘1-(]1:{/2 (0, 1)—UR (0,0,mg) = 1—(1 + Oé) mo < 0
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for 1+—a < myg which holds in this case and it implies a gain from the union.
This gain increases with a and mso. This area increases with a.

For o > % we analyze the gains and losses of R in the different areas of the
parameter space (mi,msa).

In the light-grey area in equilibrium we have (:c*L ,:c*LQ,:c}) =(0,0,1) and
mg > 1 +a always holds. If m; < =2 o 2 the equilibrium coincides with the parties’
choices if they compete separately and thus Ag (L1, Lo, R1, Ro\ L1, L2, R) = 0.
Ifmq > i;_g and parties compete separately in equilibrium we have (le T TRy 567%2) =
(0,0,m1, 1) and the difference between payoffs is

1+« 1-—
AR (Ll,Lz,Rl,Rz\Ll,LQ,R) = UR1 (O,m1)+UR2 (0, 1)*UR (0,0, 1) = TmliT >0

iff mp > ¢ +a which holds in this case and it implies a loss from the union.
This loss increases with a and m;. This area decreases with c.

In the light-grey-dotted area in equilibrium we have ($zl,$22,x}‘%) =
(0,m2,1) and ms < 2"‘ always holds. If m; < };—3 the equilibrium coincides
with the parties’ ch01ces 1f they compete separately and thus Ag (L1, Lo, R1, Roe\ L1, L2, R) =
0.Ifmy > }jr—g and parties compete separately in equilibrium we have (a:zl T, TRy az}Q) =
(0, ma,mq,1) and the difference between payoffs is

1+« 1—-«
Ag (L1, L2, R1, Ro\ L1, L2, R) = Ug, (0,m1)+Ug, (m2,1)—Ug (0,m2,1) = —

>0

ifft mg > ﬁ—g which holds in this case and it implies a loss from the union.
This loss increases with a and m;. This area increases with «.

In the dark-grey-dotted area in equilibrium we have ($21,x22,x}‘%) =
(mq,0,m2) and —"'—ml < mo < 2my always holds. First suppose that a > %
This implies that my > == and we have to consider two cases depending on

1+o¢
11—« 2a
1+a orm2<1+a If my > 1 T and mo < Tra

pete separately we have (3,27, 2%, ,%F,) = (0,m2,m1,1) and the difference
between payoffs is

whether mo > and parties com-

l-«a
AR (Ll,Lz,Rl,Rz\Ll,LQ,R) = UR1 (0,m1)+UR2 (mz, 1)—UR (ml,O,mz) = T (1 - mg) >0

which implies a loss from the union. This loss decreases with a and ms. This
area increases with a.
11—« 2«

If m; > TTa and my > Tra and parties compete separately we have

(le,az*Lz,x*Rl , az}Q) = (0,0,m1, 1) and the difference between payoffs is

1+«
AR (Ll,LQ,Rl,RQ\Ll,LQ,R) = UR1 (O,ml)—i—URz (0, 1)—UR (ml,O,mg) = T—mg >0

iff 5% > my. Thus for £& < my < 142 we have a loss from the union, and
for % < meo < 1 we have a gain from the union. This loss increases with «
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and decreases with ms and this area increases with «. This gain decreases with
« and increases with mo and this area decreases with .

The last result also holds for 0,46 < a < 1. Because in this case we have
that 1 — L"—aml = 2my if m; = =2, and 22 > =2 if o > 0,46, which

5+o¢’ 5+o¢ 1+«
implies that mo > 2"‘ and m; > 1+a
Next suppose that a < 0,46. We have that mg > fﬁa and we have to con-
sider two cases depending on whether m; > 1 +a ormy < 1 +a Ifm; > 1+_a and

mg > W as before if parties compete separately we have (w L1 Ty TRys R2)
(0,0,mq, 1) and the difference between payoffs is

1+«
Agr (L1, L, Ry, Ro\Ly, Lo, R) = Ug, (0,m1)+Ur, (0,1)=Ug (m1,0,mg) = M2 > 0

iff 1+a > mo. Thus for =% 1 = <mg < 1+a we have a loss from the union, and

for % < mgy < 1 we have a galn from the union. This loss increases with «
and decreases with ms and this area increases with «. This gain decreases with
« and increases with mo and this area decreases with a.

11—« 2a

If m < 7o and me > {555 and parties compete separately we have

(z7,.27, 2%, 25,) = (0,0,1,1) and the difference between payoffs is

1+«
AR (Ll,LQ,Rl,RQ\Ll,LQ,R) = UR1 (0, 1)—‘1-(]1:{/2 (0, 1)—UR (ml,O,mg) 1—Tm1—m2 <0

iff 1 - H"‘ my < mg which holds in this case and it implies a gain for the
union. ThlS gain increases with a, m; and ms. This area decreases with a.

In the dark-grey area the equilibrium is (asz ,xz2,az*R) = (0,0,m3) and
1;; 2my > my always holds. First suppose that @ > 0,54. In this case we
have that m1 > 122 and my < because: —é%% < f%a iff « > 0,54;

1+«
ljaa iff mp = ( 5, and —%= > Lg iff @ > 0,41. If parties com-

20
1+—a (14a)? (1+a
pete separately we have (7,27, 2%, %F,) = (0,m2,m1,1) and the difference
between payoffs is

1+o¢
my =

1+« 11—«
AR (L1, L2, Ri, R\ L1, La, R) = Ug, (0,m1)+Ug, (m2,1)—Ur (0,0,m2) = 5 (my1 — m2)+T > |

iff 1 152 + my > ma. Notice that +=< + m1 > Loy, iff 2% > my which
holds in this case (smce—"'—ml > Mo and 1 +a > ) and it 1mphes a loss from
the union. This loss decreases with o and ms and it increases with mj. This
area decreases with a.
NOW suppose that < a < 0,54. In this case we have that m; > 1+a If

1+a 2 and msa < = we have as before that Ag (L1, Lo, R1, Ro\ L1, L2, R) =
my; —ma) + T > 0 and it implies a loss from the union. This loss de-
creases with a and ms and it increases with m,. This area increases with a.
And if m; > Tg and my > 12+aa and parties compete separately we have
(z7,.27,.2%,,25,) = (0,0,m1,1) and the difference between payoffs is

mi >
1+a (
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14+my
2

Agr (Ll, Lo, R1, Ro\I1, Lo, R) = URl (0, m1)+UR2 (0, 1)—UR (0, 0, mg) = |: - m2:| (1 + a) >0

iff 1+—2’”1~ > mo which holds because for o > % we have that 1Jr—"“m < m
Thus H‘—QmL > I—QZ—le > mo and it implies a loss from the union. This loss
increases with v and my and it decreases with mo. This area decreases with «.

(0%

Next suppose that 0,41 < a < l In this case we have that m, > 1; and

me > 1+a, because a > 0,41 1mphes my > 1+_a and o < 3 nnphes 1+_a > 1+_a
Thus as before we have Ag (L1, Lo, R1, RoN\ L1, L2, R) = [H—le —ma] (1+a)>

0 iff 1+_sz > Mme. Since a < % we have that for 1+_2m; > my it represents a loss
for the union; and for H‘—le < mg it represents a gain for the union. This loss
increases with a and m; and it decreases with msy; this area increases with a.
This gain decreases with o and my and it increases with ms; this area decreases

with a.

Flnally, suppose that 5 < a < 0,41. In this case we have that mp > 5% If
mi > < and mg > 1+ , as before we have that Ag (L1, Lo, Ry, RoO\ L1, Lg, R)
[m ma] (1+a) > 0 iff L > my. Since @ < 3 we have that for

H—le > meo it represents a loss for the union; and for 1*—2"”- < meg it repre-
sents a gain for the union. This loss increases with a and m; and it decreases
with ms; this area increases with «. This gain decreases with o and my and it
increases with meo; this area decreases with a.

If instead my < 1 To = and my > =% and parties compete separately we have
(acLl,ast,le , azRQ) (0,0,1,1) and the difference between payoffs is

Agr (Ll,Lz,Rl,Rz\Ll,LQ,R) = URl (0, 1)+UR2 (0, 1)—UR (0,0,mz) = 1—(1 + Oé) mo < 0

iff ¢ — < my which holds in this case and it implies a gain for the union.
This galn increases with o and ms. This area decreases with .. B

Proof of Theorem 3:
Suppose that 0 < my < % < mg < 1and (L, R). See first column of figure

1) Suppose that mo > H—le- and mgy > 2m;.

First we look for the best responses of party R:

Ur(0,1)=—-1>-2=Ug(0,0)

UR(O,l) =—1>mg—2= UR(O mg)

Ur(0,1)=-1> -2+ (1 +a)my = Ug (0,my) iff m; < 35— which always
holds, because my < <13 +a

Thus the best response of party R against z;, = 0is xz(0) = 1.

UR(ml,l) = —(1 —ml) > -2+ (1+a)m1 = UR(ml,O)

UR(ml,l) = —(1 —ml) > =2 (1 —ml) = UR(ml,ml)

UR(ml,l) = —(1 —ml) >mi+moe —2=Ug (ml,mg)

Thus the best response of party R against x; = my is zgr(m) = 1.
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Ur(mga,1) = —(1+a) (1 —mg) >me—2=Ug(m2,0)

Ur(mg,1) = =1+ a)(1 —mg2) > —=2(1 —mg) = Ugr (ma,mz) > — (1 —my)—
(1 —mg2) = Ug (m2,m1)

Thus the best response of party R against x;, = mq is zg(ms) = 1.

Finally Ur(1,1) = 0 > Ug(z,1) for any = € {0,m1,ma}, and the best
response of party R against xy, =1 is zx(1) = 1.

Thus the best response of party R is zg = 1 for all zy,.

Now we look for the best responses of party L to xg =1:

UL(0,1) = —1>-2=10U (1,1)

Ug, (0,1) =—1>-1—-m1 = UL(ml,l)

Up(0,1) = =1> —(1—a) = (14+a)my = Ur (m2,1) iff my > 2= which
holds in this case.

Thus, the best response of party L to g = 1 is 21,(1) = 0 and in equilibrium
we must have (z7,27,) = (0,1).

2) Next suppose that mg < H—le- and mo < 2m;.

We first look for the best responses of party R:

UR(O 1)=-1>-2=Ugr(0,0)

Ur(0,m2) > =2+ (1+a)mys = Ug (0,mq)
UR( 1) =—1>-24(1+a)mg =Ug (0,mg) iff my <

1+a
. >
Thus the best response of party Rtoz;, = 0is zg(0) = 7712 if ZtLiLET"Lj:SOé

Ur(mi,1) == +a)(l—m) > -2+ (1+a)m =Ug(m,0)
UR(ml,l) = —(1+a) (17m1) > —2(1—m1) = UR(ml,ml)
UR(ml,l) = —(1+a)(1—m1) > m1+m2—2 = UR(ml,mg) iffl—a+
ami > Mo
me if 1—a+am; <msg
1 otherwise
Ur(ma,1) = —(1+a)(1—ma) > -2+ (1+ a)mg = Ug (m2,0)
UR(mg,mg) = —2(1—m2) > —(1—m1) — (1—m2) ZUR(mg,ml)
Ur(mg,1) = —(1+a) (1 —mg) > —2(1 — mg) = Ur (M2, m2)
Thus the best response of party R to z, = mg is xg(ms) = 1.
Finally Ur(1,1) = 0 > Ug(z,1) for any = € {0,m1,ma}, and the best
response of party R to z;, = 1is zg(1) = 1.
Thus the best responses of party R are:
zr(l)=2r(m2) =1
me if 1—a+4+am; <mg
g (M) = 1 otherwise

Thus the best response of party R to x;, = myiszr(my) =

mo Zf 5 < m2
zr(0) = 1 é;herwzse

And the corresponding best responses of party L are:
Up(0,1)=-1>-2=U.(1,1)

Uo(m,)=—(1-a)—(1+a)mi >—(1—a)— (14+a)me =Ur (me, 1)
UL(O,l) =—-1> *(1*0&)*(1+a)m1 = UL(ml,l) iff mq > ﬁ

my if 1+a >my

Thus the best responses of party Ltoxzr = 1 are zp(1) = { 0 o vise
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UL (0,me)=—Q+a)me>—(1—a)— (1+a)me=Ug(1,ms)

UL (m1,m2) = —my —mg > —2my = Ur, (ma, my)
Up (0,ms) = — (14 «)mg > —my —mg = U (mq,ms) iff amgs < my

_  my if my < amg
Thus the best responses of party L to zg = me are x, (m2) = 0 otherwise

Thus, the best responses of party L are:
$L(1){ 0 if m1 > 1.4

mi otherwise
21 (ms) = my if mi < amsy
L2 0 otherwise

And in equilibrium we must have:
for o < % :(zp,2r) =(0,1).

: 1
) ) (0,1) Zf my > Q—La and 71712 <1ra
for s <a<g5:(xp,zr) =< (0,m2) if me > g
(mla 1) Zf my < HiLa
0,1) if ml>I%Laandmg<p%OZ
0,ms) if me > —— and amso < my
f 1. _ ( ’ : o
ora>j:(zr,2r) (m1,1)  if mi <15 andme <1-—a+am
(mqy,ms2) otherwise

3) Suppose that ma > 1+—2’”1~ and mo < 2my.
We first look for the best responses of party R:
Ur(0,1)=—-1>-2=Ug(0,0)
UR(O,mQ) = 72+(1+a)m2 > 72+(1+a)m1 :UR(O,ml)
Ur(0,1) = =1 > =2+ (14 a)my = Ur (0,my) iff my < 35
: 1

Thus the best responses of party R to 2y, = 0 are z(0) = { T?Q if Zi;%

UR(ml,l) =m;—1> —2+(1+a)m1 :UR(ml,O)

UR(ml,l) =mp—1> —2(1 —ml) =Ug (ml,ml)

Ur(my,1)=mq —1>mqg +mg —2=Ug(my,ms)

Thus the best response of party R to z;, = mq is xg(my) = 1.

Ur(mg,1)=—(1—-a)—(1+a)ma > -2+ (1+ a)me =Ug (msg,0)

UR(mg,mg) = —2(1—m2) > —(1—m1) — (1—m2) ZUR(mg,ml)

Ur(me2,1)=—(1—-a)— (1+a)ms > —2(1 —mg) =Ug (ma,mg)

Thus the best response of party R to x;, = mg is zr(me) = 1.

Finally Ug (1,1) = 0 > Ug(z,1) for any = € {0,m;,ma} and the best
response of party R to z;, = 1is zg(1) = 1.

Thus the best responses of party R are:

ZER(l) = TR (mg) 71‘3 (1m1) =1

mo 1 — <My

r(0) = 1 ;;i;xerwise

And the corresponding best responses of party L :

Uy (0,1) =—-1> —QZUL(l,l)

Ur (0, 1) =—-1>-m —-1=U; (ml,l)

Up(0,1) = -1>—(1—-a) = (1+a)mg = U (me,1) iff my > 7%, which
holds in this case.
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Thus the best response of party L to xg = 1is x5 (1) = 0.
UL(0,mg)=—(14+a)ymy>—(1—a)— (1+a)me =Ug (1,mz2)

UL (my,mz) = —my —my > —2my = Up, (Mg, my)
Uy, (O,mg) = 7(1+a)m2 > —mq —mg = Uy, (ml,mg) if oo < My
B  my if mu < amg

Thus the best responses of party L to g = mg are xp(ms) = 0 otherwise
And the best responses of party L are:
rrL (1) =0

_ my if mu < amg
o (m2) = { 0 otherwise

And in equilibrium we must have:

) 1
fOI'Oé<%:(1’L71»R){ (0,m2) if m2> 15

(0,1) otherwise
fora > 1 : (z1,xR) = (0,ms) if @ms < my and no pure strategy equilibrium
otherwise.
4) Suppose that mg < 1+—2"”- and mo > 2m;.
We first look for the best responses of party R:
Ur(0,1)=—-1>-2=Ug(0,0)
UR(O,l) =—1>mo—2="Upg (O,mz)
Ur(0,1) = =1 > =2+ (1 + a)my = Ur (0,mq) iff my < 33 which holds
in this case
Thus the best response of party R to z;, =0 is xz(0) = 1.
UR(ml,l) = —(1+Oé) (1 —ml) > -2+ (1+a)m1 = UR(ml,O)
Ur(mi,1)=—=(1+a)(1=m1)>-2(1—mq)=Ugr(my,m)
Urp(m, 1) =—=(1+a)(1—=mq1) >mi+me—2=Ug(my,mg) iff 1 —a+
ami > Moy
Thus the best responses of party R to x;, = my are zg(my) = 7?2 if 1 O(;J;Z;g: m2
Ur (mgz,m1) = =2+ my +mg > —2+mgy = Ugr (m3,0)
Ugr (ma,ma) = =2(1 —mga) > -2+ my +mge = Ug (M2, m1)
UR(mg,l) = 7(1 JrOz) (1 7m2) > *2(1 *mz) =Ugr (mz,mz)
Thus the best response of party R to z;, = mg is £g(msg) = 1.
Finally Ug (1,1) = 0 > Ugr(z,1) for any = € {0,m1,mz} and the best
response of party R to xp = 1is zg(1) = 1.
Thus the best responses of party R are:
~TR(1) = TR (mz) = TR (0) =1
ms if 1l—a+am; <msy
i (M) = 1 otherwise
And the corresponding best responses of party L :
UL(0,1) =—1>-2=Ug(1,1)
UL(ml,l) = —(1—0[) — (1+a)m1 > —(1—a) — (1+oz)m2 :UL(mg,l)
UL(0,1)=-1>—-(1-a)—(1+a)m; =Ur (my,1) iff m; > 2=

1+«
0 1 > %
Thus the best responses of party Lto xg = lare z1(1) = { m if Z;;zem;:scé
1

UL (0,mg) = —my > — (1 =) = (1 + a)my = Ug (1,my)
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Ur (O,mz) =—mg > —2mo = Uy, (mz,mz)
Ur (O,mz) =—mg > —m1 —mg = Up, (ml,mz)
Thus the best response of party L to xg = ms is z(ms) = 0.
Thus, the best responses of party L are:
rrL (mz) =0
14+«

v (1) = m otherwise
And in equilibrium we must have:
1 _ (my,1) if my < T

for o< 3+ (@, 2r) = { (0,1) otherzjgae

for a > 1 : (wp,25) = (my,1) if 1 — @+ amy > my and no pure strategy
equilibrium otherwise.

Overall the equilibrium strategies are:

for a < % : (xp,zr) = (0,m9) if ﬁ < mg < 2my; (xp,zr) = (M1, 1) if
my < 155 and my < L otherwise (zr,zr) = (0,1)

for a > 3¢ (zp,zr) = (0,ma) if HLa <my < 2 (2p,2R) = (M, 1)
if mp < HLa and mg < 1 —a+ amy; (zr,zr) = (0,1) if HLa > ma and
mi > iy (zr,zr) = (0,1) if ma > 2my and mg > 1+—2’”1~;

(rp,wRr) = (M1, m2) if L < my < 2my and 1 — a+amg < mg < 1+_2m1;
otherwise there is no pure strategy equilibrium. W

0 if mp >

Proof of Proposition 5:

Suppose 0 < m; < % < mg < 1. If the leftist parties compete separately in
the two elections (L1, Ly, R) from Theorem 2 we have that in equilibrium:

Jor a < 3¢ (27,.2},,23) = (0,0,ms) with Uy, (0,ms) + UL, (0,m2) =
—(1+a)ms if 1J+a < mg < 2my; otherwise (zj ,xj_ ,x%) = (0,0,1) with
Ur, (0,1)+ U, (0,1) = -1

and for o > % :

llight — grey — dotted] (z} ,x}_,x5) = (0,ma,1) with UL, (0,1)+UL, (m2,1) =

—(1—a)752'—°‘m2 if m2<min{2—°‘ M} or

1+a’ 14«
2(1— .
[JH—;XZ <mg < ﬁ—"‘a and ms < mm{l —am,2— %ﬁ'—gml}}

[dark — grey — dotted] (x7 , 27, 25) = (m1,0,m2) with Ur, (my, ma)+UL, (0,m2) =
—mg—kg—"‘ml if 1—2";—"‘7711 < mg < 2my and mo > min{l — Lg—"‘ml,Q — %f—gml}

[dark — grey] (z7,,27,,2%) = (0,0,mz) with U, (0,mz) + UL, (0,msz) =
-1+ a)ms if max{ﬁ,gﬁ;;l} <mg < %ml

[light — grey] («7},,2},,25) = (0,0,1) with Ur, (0,1)+ Uz, (0,1) = —1 oth-
erwise.

We will compare these payoffs for (L1, Lo, R) to the ones obtained when
both parties compete as united parties in the two elections (L, R) described in
theorem 3 in order to obtain Ay, (L1, Ly, R\L, R).

First of all notice that if o < % the equilibrium in both cases coincides except
if mg < 1+_2m; and my < 5 in which case
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Ap (L1, Ly, RN\L,R) =Ur, (0,1)+ U, (0,1)=Ur (m1,1) =(14+a)mi—a <0

iff m; < =% — which holds in this case and it implies a gain for the union.
These gains 1ncrease with « and decrease with my. Otherwise, we have Ay, = 0.

The remain of the proof proceeds to analyze each one the areas for % < a.
We have that the size of the squared area and the size of the area with no
equilibrium for (L,R) both increase with a.. The size of the dotted areas increase
with a for a < 2, they decrease with « for o > 2, and they approach zero when
«@ approaches 1. Finally, the light-grey area decreases with «a for @ < 5. For
a > 5 we have two light-grey areas: the large one does not change size With Q@
and the small one decreases with a and it approaches zero when « approaches
1.

Dark-grey-dotted area:

The equilibrium for (L, R) in the dark-grey-dotted area is (z},2%) = (ml, 1).

For 1 3 <a < 1 the dotted area is defined by mo < m and mq < 1+a

If mg < £ the equilibrium for (Li, Lo, R) is (:cLl,wL2,$R) (0,ma,1)
and the difference between payoffs is

m
Ay (L1, Ly, R\L,R) = Uy, (0,1)+Up, (ma, 1)~Up (m1,1) = (1 + a) <m1 - 72) >0
iff my < 2my. Thus we have a loss for the union for mo < 2m; and a gain
for the union for ms > 2m;. This loss increases with « and m; and it decreases
with me. This gain increases with « and ms and it decreases with m;.
If £& < my the equilibrium for (L1, Lo, R) is (¢}, 27,,2%) = (0,0,1) and
the difference between payoffs is

Ap (L1, Ly, RN\L,R) =Ur, (0,1)+ U, (0,1)=Ur (m1,1) =(14+a)mi—a <0

iff my < 5 which holds in this case and it implies a gain for the union.
This gain increases with a and decreases my.

For o > % the dark-grey-dotted area is defined by mo < 1 — a + am; and
my < 1+o¢

For mo < 2 — F—aml, the equilibrium for (L;, L, R) is (aszl,as*LQ,a:*R) =
(0,m2,1) and the difference between payofls is

A (Lt Loy RNL, B) = Up, (0,1)+Us, (ms, 1)=Uy (m1,1) = (1 +a) (m1 = =2) >0
iff mo < 2m7. Thus we have a loss for the union for ms < 2m; and a gain

for the union for mo > 2m;. This loss increases with o and m and it decreases

with ms. This gain increases with « and mo and it increases with m;. Notice

that for o > % we have that mo < 2m, always holds in the dark-grey-dotted

area, and thus we have a loss for the union in this case.
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For 2 — 1+am1 < mg the equilibrium for (L, L2, R) is (a:*Ll,:czwas}“%) =
(mq,0,ma), and the difference between payoffs is

1+a
Ar, (Ll,LQ,R\L,R) = UL1 (ml,m2)+UL2 (O,mg)—UL (ml, 1) = 1—m2+Tm1 >0

which holds in this case and it implies a loss for the union. This loss increases
with o and mq and it decreases with ms. This result holds for % < a.
Light-grey-dotted area:
The equilibrium for (L, R) in the light-grey-dotted area is (:c T,25) = (0,m2).
For % 3 <a< 1 the light-grey-dotted area is defined byT < mg < 2my.
If max {—"’a—ml, 1 — %m, } < my the equilibrium for (L1, Ly, R) is (2}, #},,2%) =
(mq,0,mz) and the difference between payoffs is

1+«
Ap (Ll, Lo, R\ L, R) = UL1 (ml,m2)+UL2 (O,mz)*UL (O,mz) = amo— mq >0
iff mo > %‘Zx—aml which holds in this case and it implies a loss for the union.
This loss increases with a and mso and it decreases with mj.
If my < 1—£%m; the equilibrium for (L1, Lo, R) is (aszl,xzz,as*R) =(0,0,1)
and the difference between payoffs is

Ap (L1, Ly, R\L,R) = Uz, (0,1) +Up, (0,1) = UL (0,m3) = (1 4+ a)my—1> 0

iff my > —— — which holds in this case and it implies a loss for the union.
This loss i 1ncreases with o and ma.

If mo < 1+am1 the equilibrium for (L1, Ls, R) is (a:*Ll,a:z2,as}) = (0,0,mz)
and the difference between payoffs is Ayp (L1, Lo, RN\L,R) = Ug, (0,m2) +
ULQ(O mz) UL(O mg)*O

For a > 3 L the light-grey-dotted area is defined by my < 2 and my > HLQ

2«
(mq,0,mz) and the difference between payoffs is

If max {2 — ﬁml, 1iml} < mg the equilibrium for (Ll, Ly, R)is (a:*Ll T, TR) =

1+«
Ar (Ll, LQ,R\L, R) = UL1 (ml,m2)+UL2 (O,mz)—UL (O,mz) = amz—Tml >0

iff mo > %"Q—aml which holds in this case and it implies a loss for the union.
This loss increases with a and m9 and it decreases with m;.

If my < 3%my the equilibrium for (L1, Ly, R) is (2} ,2},,2%) = (0,0,my)
and the difference between payoffs is Ap (L1, Lo, RN\L,R) = Ug, (0,m2) +
UL2 (O,mz) - UL (O,mz) =0.

Squared area:

The squared area is defined by max {1 —a+ amq, —l} < mg < min {2m1, M}
and this area is empty for a < 5. The equilibrium for (L, R) in the squared
area is (z7,z}) = (m1, ma)
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If 2 — ﬁml < my the equilibrium for ‘(Ll,Lg,R) is (a:*Ll,a:z2,as}) =
(m1,0,mz) and the difference between payoffs is

l-—«a
AL (Ll,LQ,R\L,R) = UL1 (ml,m2)+UL2 (O,mg)—UL (ml,mg) = Tml >0

which implies a loss for the union. This loss decreases with a and increases
with mq.

If my < 2 — 3%m; the equilibrium for (Ly,Lo, R) is (2], ,27,.25%) =
(0,m2,1) and the difference between payofls is

11—«

AL (Ll,LQ,R\L,R) = UL1 (0, 1)+UL2 (mz, 1)*UL (ml,mg) = Tm2+m17(1 — Oé) > 0

iff mg >2— —m1 which holds in this case (because 2 — = > 1—a+
amy) and it 1mphes a loss for the union. This loss mcreases w1th o, mp and
mo.This result holds for % <a< %

Light-grey area:

The equilibrium for (L, R) in the light-grey area is (z},z7) = (0,1).

For 3 <a< 1 the light-grey area is defined by the complementary of the
dotted areas, that is, all parameter values except ms < m and my < 1953
and 1+_a < mg < 2m;q.

If my < £& the equilibrium for (Ly, Ly, R) is (¢}, 27,,2%) = (0,ma,1)
and the difference between payoffs is

1
Ap (L1, Ly, R\L, R) = Ug, (0,1) + Up, (m2,1) — Uz (0,1) = a — ~——my > 0
iff my < 12+_aa which holds in this case and it implies a loss for the union.

This loss increases with o and decreases with ms.

Otherwise, the equilibrium for (Li, Lo, R) is (a:*Ll,a:z2,as}) = (0,0,1) and
the difference between payofts is Ay, (L1, La, R\L,R) = U, (0,1)+ Uz, (0,1)—
U (0,1) =0.

For o > % the light-grey area is defined on two separated areas: a large
one deﬁned by mo > {1+_2m;’ 2m1} and a small one defined by m; > 1+—a and
me < 14

On the large light-grey area:

If £& < my the equilibrium for (L1, Lo, R) is (¢} ,,2},,2%) = (0,0,1) and
the difference between payoffs is Ay, (L1, Ls, R\L, R) = Ur, (0,1)+ Uy, (0,1)—
UL (0,1) =0.

If mo < ff the equilibrium for (Li, Lo, R) is (a:zl,aszz,as*R) = (0,mg, 1)
and the difference between payoffs is

+«

1
AL (Ly, Ly, R\L,R) = Uy, (0,1) + Ur, (m2,1) — U (0,1) = a — my > 0
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iff my < 12+_aa which holds in this case and it implies a loss for the union.
This loss increases with a and decreases with ms.

On the small light-grey area:
If max {2 — Hemy, 1Jr—"“ml} < my the equilibrium for (L1, Ly, R) is (7}, 27, %) =

(m1,0,mz) and the difference between payoffs is

1
Ar (L1, Lo, RNL, R) = Uy, (m1,ma)+Ur, (0,ms)—Uy, (0,1) = 17$m17m2 >0

iff mg < 1-— 1+a m1 which holds in this case and it implies a loss for the
union. This loss decreases with «, m1 and ms.

If gﬁl <mg < lgr—aaml the equilibrium for (Lj, Lz, R) is (aszl,xzz,as*R) =
(0,0, ms2) and the difference between payofls is

Ar (L1, Ly, R\L,R) = Ug, (0,m2)4+UL, (0,m2)—U (0,1) =1—(1 4+ &) mz >0

iff my < HLa which holds in this case and it implies a loss for the union.
This loss decreases with a and ms.

If me < 2 — i—;%ml the equilibrium for (Lq, La, R) is (a:zl,a:z2,as}) =
(0,m2,1) and the difference between payofls is

1
Ap (L1, Ly, RN\L,R) =Ug, (0,1) + Uy, (m2,1) = U (0,1) = — +am2 >0
iff my < 12+_aa which holds in this case and it implies a loss for the union.

This loss increases with o and decreases with mso.This result only holds for
< o <
Overall for o > we have that the gains of the union are obtained only if:

L L 14+m; 2a
3<a<2,2m1<m2<mln{ > ’H—a} m1<1+a
or

1 1 2a 1+my e
3<a<2,max{2m1,—1+a}<m2< 2 1 < T4
or

a> Mo < 1—a+amy,m < 1+a , Mo <2—Lizm1
This area increases with a for o < 5 L and it decreases with « for o > %
There are no losses nor gains from the union if maX{1 el 2m1} < mg or

1+a < mz < _+_ mi.
Otherwise the union obtains a loss. W
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Figure 1: Equilibrium for two elections if m; < m, < ; Here xL = xr1=x12= 0.
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Figure 2: Gains and losses for the unified party if m; < m, < %
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Figure 4: Gains and losses for the unified party if m; < % <m,.
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