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Abstract

We analyze the choice of the policy platform that a group of heterogeneous challeng-
ers will support to confront the current policy in a subsequent contest between them
and the status-quo defenders. The choice of this alternative policy will affect not
only the incentives of challengers to get involved in the conflict (intra-group effect),
but also the mobilization of status-quo defenders (inter-group effect). We disentan-
gle these two effects and show that the degree of polarization (distance between the
alternative and the status-quo policy) depends on how the efforts that groups exert in
the contest affect their winning probabilities. Our results illustrate how the conflict
resolution rules may affect the degree of polarization in political confrontations.

1 Introduction

The choice of a policy platform to compete against an opponent naturally reflects
the dilemma between maximizing the winning probability or the winning utility.!
In confrontations among individuals or homogeneous groups, Epstein and Nitzan
(2004, 2007) have shown that this trade-off may lead to strategic restraint: Instead
of supporting their ideal policy, competing individuals have incentives to support a

! This is the main trade-off in Wittman (1977).
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platform closer to the opponent’s ideal policy, thereby reducing polarization. The
reason is that moderation involves both an effort saving—due to a lower conflict
intensity—and a higher winning probability—because others reduce the conflict
effort more than the agent who moderates—that offset the sacrifice of winning util-
ity. These results bear on the assumption of internal homogeneity of groups, which
is far from being a common feature in many situations. For instance, political parties
are composed of different ideological trends; or in a labor dispute, workers’ prefer-
ences are not necessarily perfectly aligned. This study aims to shed some light on
the effect of intra-group heterogeneity on the choice of a common policy platform in
confrontations among groups and analyzes how the degree of polarization depends
on the conflict resolution rules.

We consider the canonical environment in which agents have single-peaked pref-
erences over policies ranging in a one-dimensional space. These agents are heteroge-
neous regarding their peaks (ideal policies), and they are organized into two groups
(lobbies) accordingly: the defenders of the status quo and its challengers. On behalf
of challengers, a representative chooses the policy that would be considered as the
alternative to the status quo. Then, challengers strive for this policy against status-
quo defenders. This interaction is modeled as a contest (between two groups) where
lobbyists select their efforts individually and non-cooperatively. We abstract away
from the nature and details of the dispute between the two groups by assuming that
a contest success function (hereafter, CSF) determines the groups’ winning prob-
abilities. As remarked by Skaperdas and Vaidya (2012), two CSFs can be suitably
used to represent these types of disputes. In one of them, the winning probabilities
depend on the ratio of groups’ efforts; and, in the other, they depend on the differ-
ence in groups’ efforts. These two types of CSFs have received most of the attention
in the literature on contests and have been axiomatized by Skaperdas (1996). Our
analysis includes both specifications.

Intuitively, the challengers’ representative must weigh two different effects when
choosing the policy platform to deal with the status quo. On the one hand, modera-
tion causes a reduction in the stake of the status-quo defenders, which leads them
to weaken their efforts (inter-group effect). On the other hand, this moderation also
modifies the aggregate stake of challengers, which leads them to vary their efforts
(intra-group effect). These two effects interact and lead to changes in the winning
probability, the winning utility, and the cost of effort, which, in turn, will determine
the optimal proposal of the challengers’ representative. To disentangle these two
effects, we proceed gradually. First, we analyze a setting where status-quo defenders
do not observe the challengers’ policy before deciding their effort in the contest. In
such a way, we isolate the intra-group effect. This setting is reasonable in situations
where the policy platform of the challengers is changeable secretly (from the point
of view of status-quo defenders).” Second, we analyze the interaction between inter-
and intra-group forces by assuming that the challengers’ target policy is observable

2 Similarly, Baik and Lee (2007) or Nitzan and Ueda (2011, 2018) consider contests where groups can-
not observe the sharing rule of other groups.
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by status-quo defenders so they can strategically tailor their efforts in the contest to
that policy.

Our results show that the subsequent contest could induce the representative to
select a policy platform closer to or farther from the status quo than her ideal policy;
hence, the degree of polarization might decrease or increase.> We obtain that, under
both types of CSF, the intra-group forces caused by the challengers’ heterogeneity
lead any representative’s optimal target policy to lie between her ideal policy and
the one inducing the highest group effort. This illustrates the dilemma mentioned
above between maximizing the winning utility and the winning probability. Con-
sequently, intra-group forces push relatively extremist representatives to moderate
their demands and relatively centered representatives to polarize them. Addition-
ally, inter-group forces encourage any representative to moderate her claim (as in
Epstein and Nitzan 2004). We show that the result of the interaction between inter-
and intra-group effects crucially depends on the nature of the conflict and, in par-
ticular, on the CSF used to model it: When the winning probability depends on the
ratio of efforts, the degree of polarization always decreases, even when challengers
outnumber status-quo defenders by an arbitrarily large number—a situation where
intra-group effects would seem to be dominant. Instead, when the winning prob-
ability depends on the difference in efforts, the representative might select a more
extreme target policy. This will happen when the group of status-quo defenders is
sufficiently small (so that the inter-group benefits of moderation are limited) and,
compared with the representative, most challengers are relatively extremist (so that
the intra-group benefits of more extreme policies are prominent).

Our baseline model can be extended in different directions. In one of them, the
challengers’ target-policy is not selected by a representative but the outcome of a
collective choice process. In that case, the preferred policy of the median member
of a group would play a prominent role, as it would be the Condorcet-winner policy
if this group had no opposition. Nevertheless, when the policy selection precedes
a contest, as in our model, proving the existence of a Condorcet winner is chal-
lenging. We focus on the relative location of this Condorcet winner (whenever it
exists) to show that our main results essentially hold. That is, challengers select a
target policy that is more or less moderated than the ideal policy of the median chal-
lenger depending on similar conditions to those detailed in our model.

1.1 Related literature

Our analysis mostly contributes to the literature on lobbying and policy selection
when lobbies can engage in strategic restraint. In this strand of the literature, the
seminal contributions of Epstein and Nitzan (2004, 2007) have been followed by
Miinster (2006) and Cardona and Rubi-Barcelé (2016). Besides, other contribu-
tions have studied strategic restraint in environmental policy conflicts (Heyes 1997;

3 This is very much related to the concepts of convergence and divergence of policy platforms used in
the political economy literature.
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Liston-Heyes 2001; Friehe 2013; Cardona et al. 2021) and in voting contexts with
policy-motivated candidates (Lindbeck and Weibull 1993).

Closely related to our paper are Hirata and Kamada (2020) and De Freitas (2011).
Both papers study how contributions by donors shape policy proposals. In De Fre-
itas (2011), the focus is on the interplay between an endogenous economic issue
and an exogenous ideological issue when ideological voters contribute to parties’
political campaigns (private system). Parties are Downsian, and policy convergence
is obtained. Nevertheless, this policy is different from the median’s preferred one,
which makes the private system more or less attractive to voters. In a one-dimen-
sional policy setting, Hirata and Kamada (2020) study how the presence of donors
affects the policy proposals of two parties. They show that, although only extreme
donors contribute in equilibrium, this does not necessarily cause polarization. This
result bears on three assumptions that differ from ours. First, political parties are
sufficiently office motivated; second, the winning probability is determined only by
the donors’ contributions; and third, there are effectively only two extreme donors.*
In our paper, the representative is policy motivated, effort costs are not linear so that
all agents in the group choose positive efforts and, consequently, the relative sizes
of the groups might play a role. Additionally, in our model the representative also
exerts effort.

As the choice of a particular public policy entails some distribution of surplus
within the group, it can be interpreted as the selection of an internal sharing rule,
which certainly affects the aggregate effort of the group. From this viewpoint, our
study is related to the literature analyzing the effects of an internal sharing rule on
the outcome of contests (e.g., Nitzan and Ueda 2011, 2018; Kolmar and Wagener
2013; Flamand and Troumpounis 2015; Balart et al. 2016; Kobayashi and Konishi
2021). In another respect, selecting a target policy can be interpreted as the choice
of a delegate that would interact on behalf of a principal or a group (Baik and Kim
1997; Schoonbeek 2004; Baik 2007). Nevertheless, in our framework the delegation
would be partial, as efforts are individually chosen by all the group members.

The two-stage selection of policy and effort in our setting is closely related to
valence models of political competition (Groseclose 2001; Aragones and Palfrey
2002; Aragones and Xefteris 2012). In particular to those where valence is endoge-
nously determined (Schofield 2006; Herrera et al. 2008; Meirowitz 2008; Ashworth
and Bueno de Mesquita 2009; Hirsch 2016; Balart et al. 2022).> However, the forces
influencing political competition in those studies differ from ours. The first main
difference is that polarization in our setting is a consequence of intra-party forces.
Heterogeneity among party members is not considered in this specific literature,
where a candidate, rather than a party, selects the policy platform. Schofield (2006)
recognizes the role activists play in pulling equilibrium policy toward the extreme,
without explicitly accounting for the distribution of party members across the policy
space. Concerning the inter-party forces, there are other differences. In our setting,

* The last is a consequence of assuming linear costs. In Sect. 4.2 we discuss the implications of this cost
function specification.

5 We could interpret total effort exerted in the contest as ‘campaign valences’ (Carter and Patty 2015)
that increase a party’s probability of winning the election.

@ Springer



Polarization and conflict among groups with heterogeneous. .. 203

groups are policy-motivated parties d la Wittman, in contrast to the Downsian party
approach in Ashworth and Bueno de Mesquita (2009) and Meirowitz (2008). In our
study, moderation is a consequence of the strategic interaction of effort choices in
the contest game (strategic restraint) rather than a consequence of uncertainty in
elections (Wittman 1983; Calvert 1985). In a setting with ideological voters, Herrera
et al. (2008) also found that a policy moderation decreases campaigning costs and
increases the winning probability. However, this increase comes from narrowing the
gap between the proposed policy and the expected median voter position, and not
from a strategic interaction with the opponent.

The baseline model is presented in the next section, and in Sect. 3 we derive the
results. Some extensions are discussed in Sect. 4. Section 5 concludes.

2 The model

Our model is based on Epstein and Nitzan (2004). There are two interest groups,
C and D, with cardinality ¢ and d, respectively. The members of these groups will
engage in lobbying activities in a two-stage public-policy contest. In particular,
the members of C (challengers) are interested in replacing the status quo, whereas
the members of D (status-quo defenders) aim to keep it. The timing is as follows:
Firstly, a self-interested representative » € C sets a target policy x € [0, 1]. Secondly,
there is a contest between groups C and D to determine whether policy x replaces
the status-quo policy y = 1. In this contest, all the members of C and D (including
r) decide simultaneously, individually, and non-cooperatively, the costly effort they
will exert to support the target policy of their group.

The probability that the challengers’ target policy x replaces the status-quo
depends on the aggregate efforts of groups C and D, denoted by A and B, respec-
tively. We consider linear impact functions so that A =3, -a; and B= 3, b;,
where a; and b; are the individual efforts of the members of C and D, respectively.
Let p(A, B) denote the CSF determining the winning probability of challengers.
Thus, with probability 1 — p(A, B) group D wins and the status-quo policy remains.
Our analysis includes two alternative specifications of the CSF within the power and
logit functional forms axiomatized by Skaperdas (1996):

Ratio (p): p(A,B) =f,(Q,) where Q, = A/B and f,(-) satisfies (i) f,(-) € [0, 1],
(ii) £7(-) 2 0, and (iii) £7'(-) < 0.
Difference (8): p(A, B) = f;(Q;) where Q5 = A — Band f;(Q;) = €% /(1 + *%),

where a € <o, min, g \/M> ~ (0,2.5981).

% This restriction on @ guarantees (i) 1 = f{()> 0 and (i) f5(-) = f;(-)f;(-) > 0. Condition (i) is neces-
sary and sufficient for the second-order condition of the maximization problem analyzed in Sect. 3 to
hold. For larger values of @, the quasi-concavity of the utility function defined in that section is not guar-
anteed. Additionally, (i) and (ii) are both required to characterize the strategic behavior of the representa-
tive in Propositions 1 and 2.
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The preferences of any lobbyist j € C U D satisfy the vNM axioms, and they are
represented by the elementary (Bernoulli) utility function v(w,z) = u;(w) — c(2),
where w € [0, 1] represents a policy and z € R, is the effort exerted in the contest.
Specifically, we consider quadratic costs, c(z) = z2/2, and quadratic utility functions
over policies, u;(w) = 1 — (w — j)%, where j will denote both a lobbyist and her peak

or ideal policy.‘} Let u, v, and A denote the average of the peaks in C, D, and C U D,
respectively. That is, u = %C’ V= %, and A = 2% We assume that the mem-

bers of C are (possibly) heterogeneous and have theicr peaks in [0, 1/ 2], whereas all
the members of D are identical and have their peak at 1.> We say that polarization
decreases when the challengers’ target policy is closer to the status-quo than the rep-
resentative’s ideal policy, i.e. when x > r. Accordingly, polarization increases when
x<r.

We analyze two different information structures of the above-mentioned game,
depending on x being private information for the challengers (Sect. 3.1) or common
knowledge (Sect. 3.2).

When the policy choice of the challenger group x is unobservable for the status-
quo defenders, the ensuing contest is not a proper subgame, as none of the members
of D can specify the payoff function of all contenders. Hence, subgame perfection
does not guarantee that the effort choices best-reply the policy choice in any con-
tinuation game. For this reason, we use the notion of the Perfect Bayesian Equilib-
rium (PBE), as in Nitzan and Ueda (2011, 2018) or Trevisan (2020), even though
we do not have an incomplete information game. For simplicity, we focus on pure
strategies. A pure-strategy PBE consists of an assessment, i.e., a strategy profile
o =(a,x),..., (x,a,(x),...,a.(x), by, ..., b;) and a system of beliefs specifying a
probability distribution over the nodes at any information set, such that (i) strategies
are sequentially rational given the equilibrium beliefs, and (ii) beliefs are consist-
ent with the equilibrium strategy profile. Since x can be observed by challengers,
this sequential rationality involves that their effort choice must best-reply the policy
choice x in any continuation game. Notice that, when x is private information for the
challengers, reaching a specific node of an information set of player i € D depends
on both the challengers’ target policy and the effort of those players preceding i in
the extensive-form representation of the game. This creates a significant number
of specificities depending on the order of play in this representation. Following the
approach of Nitzan and Ueda (2011), we circumvent these problems by restricting
beliefs to be defined over the selected target policy x only. Let x° denote the expected
target policy according to these beliefs.

When x is observed by status-quo defenders, PBE strategies coincide with
Subgame Perfect Equilibrium (SPE) strategies, as there is a different sub-
game for any x. In this case, we use the SPE concept, so that a strategy profile is

o= (a,(x), ..., (x,a,(), ..., a.(x), by (x), ..., by(x)).

7 Other functional forms are discussed in Sect. 4.2.

8 This is a simplifying assumption that guarantees that any member of D prefers y to x. In Sect. 4.3, we
discuss the implications of assuming an heterogeneous group of defenders. For this reason, we opt to
present our results in terms of v.
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3 Results

When the representative’s policy selection is public information, the strategic effect
of this choice is twofold, as it influences the incentives for exerting effort in the con-
test of both challengers and status-quo defenders. These are referred to as the intra-
and inter-group effects, respectively. Instead, this policy choice only affects the chal-
lengers’ efforts when it is unobservable for the status-quo defenders. Therefore, in
this case the target-policy choice is affected only by the intra-group effect.

3.1 Unobservable target policy: intra-group effect

At any information set following the choice of the target policy x, sequential ration-
ality implies that, taking B = 3, b, and A_; = ¥, - ;) a as given, lobbyist
J € C chooses a; to maximize her expected utility

£i(Q0) ) + [1 = (i) u(1) - aj?/z =£,(0;)$;x) + u;(1) — aj?/z,

where i € {p, 6} denotes the CSF specification and S;(x) = u;(x) — u;(1) = 0 denotes
the stake of lobbyist j € C.

Differentiating the expected utility function, we obtain the first-order condition
(FOC) as’
00,

-S;(x) —a; =0, forallj € C. )

fi’(Qi)E

Notice that, due to the quadratic effort costs, all lobbyists in C will exert a positive
effort. In this sense, although exerting effort generates positive externalities on the
other group members, there are no strong free-riders. Adding up the previous condi-
tions, we obtain

90.
fl.’(Q,-)a—%SC(x) —A=0 )

where S¢(x) = Yo S ;(x). Note that the (equilibrium) optimal efforts satisfy

j
a; Sj(x) a; Sj(x)
- = and — =

a ST AT Se)

3

for all j,k € C. That is, the relative stake of any challenger determines her relative
equilibrium effort in the contest.

00;

2
0_A] - §;(x) < 1, which is satisfied for any i € {p,5}.

® The second-order condition requires f(Q;) - [

(1+¢9)}
ei(l1—e7)’

In particular, the condition under the difference CSF is @ < min_ ¢y which is guaranteed under

our assumptions.
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Members of D choose efforts according to the expected target policy x°. Hence,
proceeding as before we obtain

90 . _
~£(Q)) 55 S0 = ;=0 )
and
! aQi e —
—f! (Qi)a—BSD(x )—-B=0 5)
where Sp(x) = Z iep 5;(x), with §;(x) = u,(1) — u;(x), Vj € D.
Using (2), (5), and Q, —A/B we obtaln
. S 1/2
Q) = g,(xx) = [ S xe)] : ©)
which is unique for any (x, x°).
Likewise, using (2), (5), and Q5 = A — B, we get
£(Q5) [Sc0) = Sp(x)] = 05 = 0. %)
From (7) we uniquely obtain Qf =gs(x;x°). To see this, note that
(i) 220 & Se(x) - Sp(x) > 0; (i) f"(Qs) 20« 0, <0;
(iii) limy . f (05)[Sc®) = Spx*)] =05 >0 and (@iv)

limgy o f1(Q5) [Sc(®) = Spx9)] — Q5 < 0.
Consequently, for any (x,x) € [0, 1]* and any specification of the CSF, Egs. (1)
and (4) yield a unique equilibrium effort profile { a?(x), b*} , and the corre-
J kJ ieckep

sponding aggregate equilibrium efforts A*(x) and B*. We can now characterize the
equilibrium winning probability of challengers in terms of the proposed policy
(and beliefs). All proofs are relegated to the Appendix.

Lemma 1 When the target policy x is private information for challengers, their win-
ning probability increases as x approaches the average of the peaks in C, u.

The proof shows that the aggregate effort of group C increases when x moves
towards the policy that maximizes the aggregate utility of group C. Under quad-
ratic preferences, this policy is u, the mean of the ideal policies of the members
of group C.

The winning probability is undoubtedly a variable the representative » must
consider when choosing the target policy —if r was exclusively office-motivated,
that would be the unique variable she would consider (see e.g. Trevisan (2020),
or Kobayashi and Konishi 2021). Nevertheless, since r is ideological, there is a
trade-off between maximizing the winning probability and the winning utility,
unless the ideal policy of the representative r coincides with y. The equilibrium
target policy x*, described by the following result, will reflect this trade-off.
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Proposition 1 If x is private information for challengers then x* lies between the
ideal policy of the representative and the policy maximizing the aggregate utility of
group C (i), whenr # u. Otherwise, x* =r = p.

The intra-group forces caused by the heterogeneity of group C push the repre-
sentative to free-ride on other members’ efforts by moving the target policy away
from her peak r towards u. This produces a reduction in the relative effort of lob-
byist —because her relative individual stake decreases—and also raises the aggre-
gate effort of the group. For this reason, the policy selected by the representative
generally differs from her ideal one. Specifically, polarization decreases if r < ¢ and
increases if r > u.'°

3.2 Observable target policy: intra- and inter-group effects

When the target policy is observed by the status-quo defenders, they strategically
tailor their efforts to this policy. Hence, the representative’s policy choice would
weigh the intra-group forces described above and the following inter-group effect:
Moderating the target policy (i.e., choosing a policy closer to the status-quo) would
decrease the stake of the status-quo defenders, and this would reduce their incentives
to exert effort in the contest, increasing the challengers’ winning probability. There-
fore, when r < y, intra- and inter-group forces are aligned to induce moderation.
Otherwise, when r > u, these two forces affect the representative’s optimal policy
choice in opposite directions: the inter-group effect induces moderation whereas the
intra-group effect pushes the representative to select a more extreme policy, intensi-
fying polarization.

Before analyzing the result of this trade-off, we describe the effects of the target-
policy choice on the equilibrium winning probabilities. As, in the present setting,
PBE strategies coincide with Subgame Perfect Equilibrium strategies, we start by
characterizing the Nash equilibrium at any subgame starting with a fixed and com-
monly known x € [0, 1]. Following the same steps of Sect. 3.1 (now fixing x° = x),
we obtain that the equilibrium aggregate efforts, A* and B*, solve

*

00"
71(9F) a—AlSC(x) —A*=0, ®

and

£

—f1(QF) ==Sp(x) — B* = 0. )

As the choice of the target policy by the representative generates both intra- and
inter-group effects, now the decision to moderate or not might depend on the

10 Notice that the representative would select policy u if her objective was to maximize the aggregate
expected utility.
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specification of the CSF. For this reason, hereafter we will distinguish between
q,(x) = A*(x)/B*(x) and g5(x) = A*(x) — B*(x). Using (8) and (9), we obtain

00,/0A  Sc(x)

9,0 = = 30,/3B " Sp() (10)
and
q5(x) = f(;(Qg)[ QﬁSc( )+ — %05 SD(X)] (11)
Equation (10) uniquely determines
S 1/2
4,(0) = [ ch] . (12)
D
Likewise, from (11) we obtain
9500 = f{(¢5(0) [Sc(0) = Sp)] (13)

which uniquely determines g(x), as shown in Section 3.1.

Equations (12) and (13) highlight the importance of group sizes in determining
q,(x), and therefore the probability of replacing the status quo. Nevertheless, we next
show that, under the ratio CSF specification, this probability always increases after
moderation, independently of group sizes. This is not true when the CSF depends
on the difference in efforts, where this probability increases when x moves towards
the policy maximizing the aggregate utility of the population. With quadratic pref-
erences, this policy is A, the mean of the ideal policies of all contestants. Thus,
the effects of moderation on the winning probability would be positive or negative
depending on the sizes of the groups (and the mean of the peaks of their members).

Lemma 2 [f the target policy x is observed by status-quo defenders, then the chal-
lengers’ winning probability increases when x approaches the status quo in case of
a ratio CSF, or when x approaches the population average of the peaks, A, in case
of a difference CSF.

Apart from affecting the winning probability, the policy choice of the representa-
tive also affects her winning utility and her equilibrium effort cost. The optimal tar-
get policy x*, described next, arises from the interaction of these three effects.

Proposition 2 If the target policy is observed by status-quo defenders, then the rep-
resentative always moderates (i.e. x* > r) when the CSF has a ratio form. In case
of a difference CSF, x* lies between the ideal policy of the representative r and the
population average of the peaks A if r # A. Otherwise, x* =r = A.

When the winning probability depends on the ratio of efforts, the representative
always reduces polarization. This result reinforces Epstein and Nitzan’s (2004), as
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strategic restraint still arises after adding the new forces generated by intra-group
heterogeneity. However, when the winning probability depends on the difference in
groups’ efforts, polarization might increase or decrease depending on the relative
location of the representative’s peak with respect to the policy threshold A.'! In par-
ticular, » moderates her policy claim when her ideal policy is farther from the status
quo than A. On the contrary, » polarizes her policy claim when her ideal policy is
closer to the status-quo than A.

4 Discussion

In order to simplify the presentation and at the same time obtain clearer results,
our baseline model is built upon standard assumptions in terms of decision-making
mechanisms within the group of challengers, functional forms, and players’ het-
erogeneity. In this section, we discuss the robustness of our results beyond these
assumptions.

4.1 Collective choice

Besides the interaction between intra- and inter-group effects as the main trade-
off affecting the policy platform choice, when challengers are heterogeneous there
is also a conflict among them when collectively deciding their (common) policy
platform.

It is obvious that if the group of challengers had no opposition for implement-
ing any policy, then the ideal policy of its median member, m € C, would play a
prominent role, as it would be the Condorcet winner.'? However, when the selected
policy must confront the defenders of the status quo in a subsequent contest, prov-
ing the single-peak or single-crossing properties of the (indirect) utility functions is
challenging. Although many numerical simulations show that this is the case, we are
unable to provide a general proof of the existence of a Condorcet-winner policy.'?
Instead, we are able to characterize the relative location of a Condorcet-winner pol-
icy, whenever it exists.

Proposition 3 If a Condorcet-winner challenging policy exists then it cannot be
more extreme than m when the CSF has a ratio form. In case of the difference CSF,
if a Condorcet-winner challenging policy exists then it cannot be more extreme than
m when m < A and it cannot be more centered than m when m > A.

' Having the average of all the peaks, A, as the reference point comes from the fact that, in the differ-
ence CSF case, the marginal impact of a lobbyist’s effort does not depend on her group identity.

12 For the sake of simplicity, statements about majority preference assume an odd number of challengers.
13 The existence of a Condorcet-winner policy can be proved in simpler environments. For instance,
when p(A, B) = 1/2 + s(A — B), where s > 0 is restricted in order to guarantee the existence of a pure-
strategy equilibrium (see Cardona et al. 2018).
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In other words, when the CSF has a ratio form, the confrontation against sta-
tus-quo defenders pushes the challengers to moderate their collective decision with
respect to what they would choose if they had no opposition. The predominant role
of the inter-group effect illustrated in the previous section underlies the result. How-
ever, when the CSF has a difference form and m is sufficiently centered (m > A), the
subsequent confrontation leads challengers to select a policy more extreme than m.
In that case, the positive effects of polarization in terms of stimulating the challeng-
ers’ aggregate effort overbalance the negative impact that this polarization generates
by also stimulating the efforts of the status-quo defenders.

4.2 Other functional specifications

In our baseline model, we consider quadratic costs of effort and a quadratic disutility
of the policy component. These assumptions are commonly used, as they simplify
the aggregation of the individual first-order conditions. Cardona et al. (2018) show
that there are no major variations for some of the results (basically, for those referred
to the unobservable target policy case) in a setting with quadratic costs and a more
general utility function with a strictly convex disutility of the policy component.'*
Dropping the strict convexity assumptions will crucially modify our results. For
example, in a setting with a linear disutility of the policy component, the main driv-
ing force leading to strategic restraint (Epstein and Nitzan 2004) will be neutralized,
as shown in Cardona and Rubi-Barcel6 (2016).

Likewise, results might change under a linear specification of the cost function, as
this may affect the set of active lobbyists. Under linear effort costs, only the extreme
challenger(s) might exert a positive effort (see Hirata and Kamada 2020). Hence,
moderation does not alter the (zero) effort cost of any representative r different from
the extreme challenger and it reduces the effort cost of the extreme challenger(s).
For the ratio-form CSF, it can be shown that any representative r € C will moderate
her policy claim (i.e. x* > r),!% as the benefits from reducing the incentives of the
opponents to become involved in the conflict (inter-group effect) offset the winning-
utility loss from that moderation. For the difference CSF, we can apply the results
of Baik (1998) to conclude that there does not exist a pure-strategy equilibrium in
which both extreme lobbyists exert a positive effort. Moreover, if one lobbyist exerts
a positive effort in a pure-strategy SPE, then she must be the extreme challenger, as
long as the target policy x is more moderated than her peak, x. In this case, as there
is no inter-group effects, we can conclude that any representative r will select a tar-
get policy lying in the interval between her ideal policy r and the policy maximizing
the challengers’ effort, x. This leads to polarization.

4 The utility function in Cardona et al. (2018) is such as u;j(x) = 1= 0(|x - j|), where 6(0) =0,
0'(0)=0,0"(z) >0,and 8”(z) > 0, for z > 0.
'3 See Cardona et al. (2018).
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4.3 Heterogeneous defenders

In our baseline model, the group of lobbyists defending the status-quo policy y = 1
is assumed to be homogeneous—specifically, all the members of D have their peak
at 1. This assumption is very convenient to derive our results. First, it allows us to
easily aggregate the behavior of defenders; and second, it implies that any member
of D always prefers the status quo to any other policy proposal. Introducing het-
erogeneity would not alter our results (Lemma 2 and Proposition 2) as far as any
defender prefers the status-quo policy to the proposed challenging policy x, when
the CSF has the ratio form. Unfortunately, for any j € D such that j < 1, there
always exists an [; € (0, ) such that u;(x) > u;(1) for any x € (;,1)."° Hence, unless
j = 1for all j € D, there will be members of D preferring the challenging policy in
some subgames (i.e., after some policy choices of r). Consistently, these lobbyists
would never exert a positive effort supporting the status quo. Since the composition
of groups is fixed in our model, there are two different alternatives to accommodate
the behavior of these lobbyists: either not participating or sabotaging; that is, exert-
ing a negative effort (see Chowdhoury and Giirtler, 2015 for a survey on sabotage in
contests). None of these extensions can be easily adapted to our proofs for both CSF
specifications and are left for future research.

5 Concluding remarks

We studied the situation where the representative of a group of heterogeneous lob-
byists (challengers) sets a policy to deal with the status quo defended by an oppos-
ing group. This interaction is modeled as a contest where the members of the two
groups individually decide their efforts to increase their group’s probability of win-
ning. The selected policy may urge challengers to exert more effort (intra-group
effect) and will also affect the incentives of the opponents to become involved in
the contest (inter-group effect). In this study, we focused on analyzing the interac-
tion between these effects to shed some light on how they shape the policy reform
proposals. Our results highlight the importance of the mechanism of conflict resolu-
tion in determining the degree of polarization among the positions defended by the
competing groups.

For the sake of exposition, our results were presented gradually. First, we con-
sidered a situation where status-quo defenders cannot observe the challengers’
target policy. Under this assumption, the inter-group effect is neutralized. As a
consequence, the representative faces the trade-off between selecting a target
policy closer to her peak or to the policy maximizing the aggregate effort of her
group. Things change when the challengers’ target policy is observed before the
contest, so both intra- and inter-group forces affect this policy choice. In this
case, we showed that the result of this interaction crucially depends on the nature
of the conflict and, in particular, on the CSF resolving this conflict. When the

16 Under quadratic preferences, L=2-1
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winning probabilities depend on the ratio of groups’ efforts, moderation always
arises, thereby reducing the polarization. This reinforces the result of Epstein and
Nitzan (2004) regarding the incentives of contestants to strategically restraint
their claims before the conflict. However, polarization might increase when the
winning probabilities depend on the difference in groups’ efforts. Specifically, the
challengers’ representative may select a policy more extreme than her peak when
he or she is more centered than the mean of the peaks of the whole population
of contestants. In these cases, a more extreme policy induces a higher aggregate
effort in her group, which overbalances the higher effort of the opponents. Hence,
the endogenous policy choice increases polarization in these cases.

Proofs

First, notice that under quadratic preferences the following holds:
$,00 =(1 = x)(1 +x = 2))
Sc@) =c- (1 =x)(1 +x—=2p) =cS,(x)
Spx)=d-(1-x)2v—-1-x)

Hereafter, leti € {p, 6} denote the case under consideration.

In order to reflect the dependence of the equilibrium variables on x (when the
case), we will refer to them by the corresponding functions: QF = g,(x;x),
a]i" = q;(x;x°) for j € C, by = by (x*;x) for k € D, A* = A(x;x°) and B* = B(x“;x).

Proof of Lemma 1 Differentiating (7) with respect to x yields
3 (Q5) Q5 [Sc) = Spa®)] +£;(Q5(0) () = Q5(x) = 0.
Rearranging,
Q{1 =17 (25) [Sc ) = Sp@)] } = £;(Q5) ).
As f1'(Q5)[Sc(x) = Sp()] <0, it is immediate that
04(x) 20 & SL.(x) > 0.
For the ratio-form CSF, differenting Eq. (6) we obtain

_1 [ Sc)

q,(x)

-1/2
= S x>0e 5.(x)>0.

Under quadratic preferences, S.(x) is concave and has a maximum at x = y since
Scx) = ZieC Si(x) = c(1 =x)(1 +x =2p) = cS,(x). As fl.’(-) > 0, the statement of
Lemma 1 immediately follows. m|
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Proof of Proposition 1 The indirect utility function of the representative can be writ-
ten as

2(x)
V,(x) = fi(g:;(0)S,(x) + u,(1) — a’; .

Differentiation yields
Vi) = £ (¢:(0))S,(0)g/x) + f;(¢:(0)) S,(x) = a,(0)a (x). (14)

In case p, from Egs. (1) and (2) we obtain the equilibrium values of a,(x) and A(x).
Specifically,

a,(x) = £(q,(0))B" - 5,(x) = A®)

S, S, (x)
Sew D5 oy

Thus,
a,x) =1 (4,0))d,0)B™'S,(x) + 1) (q,(0)) B S,(x).
Hence, Eq. (14) can be written as

£7(4,0)8,@)
- B

S
(4 9)a,0|5 .

fﬂ(qp(x)) - Se(x)?

VI(x) = a,(x)B [1

] q,(0) +

As f! < 0and therefore f, (q,(0) >f;(qp(x))qp(x), we obtain that §/(x) - ¢/,(x) < 0.
In case 6, Eqs. (1) and (2) yield a,(x) = f](g5(x))S,(x) and A(x) = £} (q5(x)) Sc(x).
In this case, Eq. (14) can be written as
Vi) = f3(4500)S,004500 +£5(45(0)S,(0)
~f3(45)) S, @}’ (45(0))S,(0)q5(x) + §,x0)f; (45(0) ]
= 8,003 (45()) [1 = £ (45(0) S, (0] g5)
+ [f5(a500) = £ (250)f3 (45(0) S, (0] S, (0)-

Our assumptions on a imply that () 1-f7(g;)>0 and (i)

f5(as) = f1(as)f2(a5) > 0.7 Thus, as S,(x) < 1, V/(x) = 0 = ¢/,(0)S"(x) < 0.
Given that q; (x)S!(x) < 0 for bothi = p and i = , the statement of the proposition
follows from Lemma 1. a

Remark 1 In the following proofs, defenders are allowed to be heterogeneous. In
exchange, we assume that when the CSF has the ratio form then any defender pre-
fers the status-quo policy to the proposed challenging policy x. When defenders

e 3 e®45 3 . .. . .o
7 In particular, « < \/ % and a < 4/ % are sufficient conditions for (i) and (ii), respec-
e —e' €45

tively.
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are homogeneous, this is always the case. Nevertheless, the new assumption would
allow us to extent Lemma 2 and Proposition 2 to the case with heterogeneous
defenders when the CSF has the ratio form.

Proof of Lemma 2 Differentiating Eq. (12), we obtain

SL(x) Sccosgcm] 1 [Sguo sgco]
=54, .

’ _ l -1 — =5 -
qp(x) = qu () lSD(x) Sé(x) 2 SC(-x) SD(‘x)

Substituting Sc(x) and Sj,(x) and using S7.(x) = 2¢(u — x) and S}, (x) = —2d(v — x),
we obtain

Sp(x) B S50 _ U—v

S Sy (+x—2mI+x—2v)

Since each of the defenders prefers the status-quo policy to x, 4 —v <0 and
1 4+ x —2v < 0. Therefore, q;)(x) > O forall x € [0, 1).
Implicit differentiation of Eq. (13) yields

F1(4500) [Se(0) = Spy)]
— 1} (45) [Se®) = Sp]

q5(x) = 1 (15)

Using f}'(Q5) [Sc(x) — Sp(x)] < 0, it is immediate that the denominator is positive.
Thus,

q5(0) 2 0 & S,.(x) - S),(x) > 0.
Substituting S7.(x) = 2c(u# — x) and S} (x) = —2d(v — x), we obtain that

cp+dv _
Sé(x)—Sb(X)ZO@XSH_—dzA

Hence,

g5(x0) >0 x <A,

Proof of Proposition 2 The indirect utility function of the representative r is

V(%) = fi(q:(0) S, (x0) + u,(1) — %af(x). (16)

Case p.  Using (1), the definition of g,(x), and (3), we obtain
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S, (%)
Sc@

@0 =£7(q,00)q,(08,(0

Differentiation of (16) yields

V@) =f1(q,(0) 4, @S, () + £, (q,(0))S.(x)

Lo L SW o, .S
=2 (0,0)4,00,05 75 = 31, (4,W) 4,057

’ S, 1, Sf(x) ,
~£,(4,(0)q,(x) 5o S’ (x) + zf,, (qp(x))qp(x)Sé(x) SLX).

For x<r, S/(x)>0. Moreover, f,(q,(x)) >f;(qp(x))qp(x), by assumption.
Consequently,

S,.(x)
Sc(x)

£,(4,)S(x) —f;(q,,(x>)q,,<x)< )S;(x> >0

By Assumption, f7'(g,(x))g, < 0. Moreover, as

S/ !/
(0 SD(x>] o
Sc@®)  Sp)

¢, = %q,,(x)[

we obtain that

I S Se@ ( 185®@\ Sy 180
Vi) >§qp<x)f,,(qp<x>)sr<x>[ o (1 + de)) -2 <1 - 58&))].

Since S, > 0 when x < x and 8, =2d(x—v) <0, V/(x) > 0 for any x < min {r, u}.
Therefore, it only remains to show that V/(x) > 0 for any x € (u, r) whenever u < r.
Notice that V/(x) > 0 if

Se(0)/Sc(x) < 25c® =S,
S0 /Sp(x)  28c(x) + S,(x)

a7

First, let us focus on the right-hand side of (17). Under quadratic preferences,
¢S, < Sc when u < r. Therefore

28c(x) = S,.(x) _ 2¢So(x) = cS,.(x) S 2¢Sc(x) = Se(x) _2c—1

250(x) +S,(x)  2eSc(@) + ¢S, (x) T 2eSe(x) + Se(x) 2+ 17

28c(0)-S,.(x) 280 (x)=S,(x)
uind Gl e Aad > = > >
Hence, 7 TS > 3/5when ¢ > 2 (and oS 5/7 when ¢ > 3).

Second, under quadratic preferences, the left-hand side of (17) can be written as

Se/Sc®)  (x— w)(x—2v+1)
SL@/Spx)  (x—v)x=2u+ 1)
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As
0( (—p)(x—2v+1) )
(x=v)(x=2u+1) — (.X - 1)(x —2v+ 1) < O’ (18)
ou (= )(x =2 + 1)

we can write that

S’C(x)/SC(x) < x(x=2v+1)
SH@/Spx) (=) (x+1)

Let us assume that v < 1. Since

a( x(x=2v+1) )
e+ ) (1 —x)

ov T2+ 1)

s

Sp/Sc® x|
S}, (x)/Sp(x) x+1
Assume thatv > 1and ¢ = 2. Since u > r/2 > x/2, (18) implies that

we can conclude that < %, because x < r < 1/2.

x—pwx—-2v+1) x/2)2v—-1-x)

x—v)(x—2u+1) (v —=x)

As
(v=x) — _ 1 2(_x2+2xV—ZV2+V) >O’
ox 2(x—-v)

we can write that

x=—mwkx=2v+1) < 0.25Q2v — 1.5)
x=v)(x=2u+1) (v—-0.5)

<1/2.

Finally, consider that v > 1and ¢ > 3. Given that x < 1/2 and

a( x(x=2v+1) >
(x=v)(x+1) _ 2\/ - (X2 — x4+ 2v— 1) > 0’
ox x=v)*(1 +x)

we can conclude that

x(x—=2v+1) < 0.5Qv —1.5)
x=v)(x+1) (v—=0.5)1.5

<2/3.

By comparing the upper bounds of the left-hand side of the inequality (17) with
the lower bounds of the right-hand side, it can be concluded that V/(x) > O for any

x € (u,r).
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Case 5. As0Q;/0A = 1, a,(x) = f](g5(x))S,(x). Consequently,
a)(x) = 3 (45(0)) g5@)S,(x) + S,x)f; (45(9))-
Differentiating (16) and substituting these expressions we obtain

VI@) = £ (95(0)) g5 (0)S,(x) + f5(q5(x)) S.(x)
—£1(45)S,@[ff (950 S, ()} (x) + SL@f} (g5(0)) ]
= q;[1 = £} (45(0)S,0]f; (¢5(0)S,x)

+ 8/ |f5 (9:0) = f3(9500)f3 (950)) S, (3]

Our assumptions on a imply that (i) 1-— 5”(‘15) >0 and
(i) f5(g5) —f1(95)f;(g5) > 0. Thus, as S,(x) <1, V/(x)=0= g;x)S (x)<0.
Moreover, using S’r = 2(r — x) and Lemma 2, we can conclude that V; (x) > 0 when
x <min{r, A}and V/(x) < 0 when x > max{r, A}. Then, the statement of the propo-
sition immediately follows. O

Proof of Proposition 3 We analyze the two cases in turn:

Case p. From the proof of Proposition 2 we know that, for any j € C,
Vj’ (x) >0 for any x <j. This implies that any challenger

i > m prefers m to x for any x < m. Hence, if a Condorcet
winner policy exists it cannot be lower than m.

Case 6. Consider m < A. From the proof of Proposition 2, we know
that (i) for any j € [m, A), Vj’ (x) > 0, for any x < j and (ii) for
any j > A, Vj’(x) > 0, for any x < A. Hence, in this case, if a
Condorcet winner policy exists it cannot be lower than m.
Similarly, when m > A it can be shown that if a Condorcet
winner policy exists, then it cannot be higher than m.
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