Theory and Decision (2023) 94:83-95
https://doi.org/10.1007/s11238-022-09872-1

™

Check for
updates

An application of simple majority rule to a group
with an even number of voters

Ruth Ben-Yashar'

Accepted: 16 January 2022/ Published online: 23 March 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature
2022

Abstract

In the basic model of Condorcet’s jury theorem and in the literature that follows, an
odd-numbered group of voters is assumed so that the simple majority rule can be
used. We show that this assumption is not necessary either in Condorcet’s basic
model or in the general framework of dichotomous choice. We first apply simple
majority rule to an even-numbered homogeneous fixed-size committee. We then
provide a justification for using simple majority rule for an even-numbered
heterogeneous fixed-size committee when the competence structure of the com-
mittee members is not common knowledge.

Keywords Simple majority rule - Even-numbered fixed-size committee -
Condorcet’s jury theorem

1 Introduction

The most simple and popular application of Condorcet’s jury theorem (CJT)' is to
the case of a group consisting of an odd number of homogeneous members, i.e., who
possess identical competence to identify the “better” alternative and vote sincerely
and independently, using simple majority rule (henceforth SMR) to aggregate the
various votes.”

' Condorcet (1785).

2 CIT has been generalized in several ways. Early generalizations were proposed by Feld and Grofman
(1984), Nitzan and Paroush (1982), and Young (1988). Ladha (1995) relaxed the independence
assumption, Baharad and Ben-Yashar (2009) studied the validity of CJT under subjective probabilities,
and Dietrich and List (2013) presented a general analysis of proposition-wise judgment aggregation.
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In many decision-making contexts, there is an even number of members in the
group. However, the literature on SMR avoids talking about an even number of
voters in a committee.’ The first contribution of this paper is its application of SMR
to collective decision making by a group with an even number of homogeneous
voters.

In particular, we show that the probability that an odd-numbered set of voters
who are homogeneous (in the sense that they are each associated with the same
probability of voting “correctly,” i.e., for the better alternative) reach a correct
decision under SMR is the same as the probability that an even-numbered set (one
more) of homogeneous voters reach a correct decision by a majority (more than half
of the number) of members and a uniformly random decision is taken when there is
a tie (henceforth SMRE). This result also holds in a more general, asymmetric
framework where the voters are also assumed to be homogeneous in their decision-
making skills, but their skills are dependent on the state of nature; i.e., each of the
members is associated with two probabilities of voting correctly that correspond to
two possible states of nature.*

Several studies relax the assumption of identical competence and discuss
heterogeneous groups of voters.” In many decision-making contexts, the compe-
tence structure of a group of decision-makers is not common knowledge. Ben-
Yashar and Paroush (2000) show that in such cases, a majority of an odd number of
jurists is more likely to choose the better of two alternatives than a single jurist
selected at random from the jurists.” However, the literature avoids talking about an
even number of voters in a committee.

The second contribution of this paper is a justification for using SMR when the
competence structure of the group of decision makers is not common knowledge,
for an even-numbered fixed-size committee. In particular, we show that the
probability that an even-numbered set of voters will reach a correct decision under
SMRE is the same as the expected probability that an odd-numbered set (one less)
of voters will reach a correct decision under SMR. In other words, dropping one
member from an even-numbered set of voters does not affect the expected
probability of reaching a correct decision under SMR. This result also holds in a
more general, asymmetric framework where the voters are also assumed to be
heterogeneous in their decision-making skills, but their skills are dependent on the

3 Some papers mention the case of an even number of voters and suggest using a uniformly random
decision when there is a tie; see, for example, Berg (1993), Feld and Grofman (1984), and Ben-Yashar
and Zahavi (2011).

4 Sah and Stiglitz (1988) relaxed the symmetry assumption on the states of nature and allowed the
decision-making skills of each voter to depend on the state of nature. Ben-Yashar and Nitzan (1997)
derived the optimal group decision rule under such asymmetric settings. Ben-Yashar (2014) reassessed
the validity of Condorcet’s jury theorem when voters are homogeneous and they each know the correct
decision with an average probability of more than one half.

5 CJT can be generalized to the case of heterogeneous voters. Nitzan and Paroush (1982) find the
condition that SMR is still the optimal rule in the absence of identical competence.Kanazawa (1998)
showed that heterogeneous groups perform better than homogeneous groups. Berend and Paroush (1998)
formulated necessary and sufficient conditions for outcomes in heterogeneous groups. For an overview of
decision theory for which CJT is central, see Gerling et al. (2005).

6 Berend and Sapir (2005) extended the analysis of Ben-Yashar and Paroush (2000) to a subgroup.
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state of nature; i.e., each of the members is associated with two probabilities of
voting correctly that correspond to two possible states of nature.

2 Homogeneous voters
2.1 The basic (symmetric) model

Let the decision-making group N consist of n =2 k 4+ 1 (n is an odd number)
members (henceforth voters). Let 1 and — 1 represent two equiprobable states of
nature. The voters choose one of two alternatives: 1 or — 1. The final decision is
based on the members’ votes. There are therefore two possible correct decisions: 1
in state of nature 1 and — 1 in state of nature — 1. We assume that one alternative is
“correct”; however, its identity is unknown to the voters. These voters are assumed
to be homogeneous in their decision-making skills. A voter chooses the correct
alternative with probability p, which reflects the voter’s decision-making skills
(competency). Note that all voters share the same objective, namely, to select the
correct alternative. We assume that voters are independent and that %2 < p < 1. The
vector pi = (p, ..., p) refers to the n homogeneous members, each with probability
p.
We use the following notation:

n(p,in) = <’z)pi(l —p)"", and,
wolpkon) =3 (1)1 01 =Y alpin
i=k i=k

Let msmr (]_72) denote the probability that a group consisting of n homogeneous

members chooses the correct alternative when employing SMR. Formally:

nSMR(&n) =n;(p,k+ 1,2k + 1)

2.1.1 The result

We examine the case where one member who is associated with decision-making
skills x is added to a set of n homogeneous decision makers. Let mgyrg ((pz,x))

denote the probability that this group chooses the correct alternative when
employing SMRE. Formally:
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nSMRE((pj,x)) = s (p,k + 1,2k + 1) + (1 = 0)me(p, k + 2,2k + 1)

1
+§(xn(p,k,2k+ )+ (1 —x)n(p,k+ 1,2k + 1))

Theorem 1:

TSMRE ( (Pj, x)) > TSMR (1_72) & x>p.

Proof:
xmz(p,k+ 1,2k + 1) + (1 —x) 75 (p, k 42,2k + 1)
1
+§(xn(p,k,2k+ 1) +(1—x)n(p,k+1,2k+ 1))

> (pk+ 1,2k + 1) & (1 —x)(nT@,k+2,2k+ 1) 7 (p,k+ 1,2k + 1))

1

+§(xn(p,k,2k+ )+ (1 —x)n(p,k+1,2k+1))>0
1

ﬁi(xn(p,kﬂk—l— )= (1 —x)n(p,k+1,2k+1)) >0

X n(p,k+1,2k+1)

k2k+1)>(1 — k+12k+1
San(p, b 2k +1) 2 (1= 0)n(p,k+ 1,2 +1) & 1= > = oy

2k+1
P (1 =p)
X k+1 X p

=4 > =4 > S x>p.
p

1—x— [(2k+1 l—x"1-
( . )p"(l—p)k+1

Q.ED.

Note that, the fifth line of the proof states that when one member who is associated
with decision-making skills x is added to a set of n = 2 k 4+ 1 homogeneous deci-
sion makers, it changes the probability of a correct decision in two cases. The first is
when one more voter is needed in order for the correct decision to be adopted (k out
of n); then his correct decision creates a situation where exactly half the voters make
the correct decision, in which case the decision is made randomly. The second is
when there is a majority of voters without this voter (k + 1 out of n); then his wrong
decision creates a situation where half the voters make the correct decision, in which
case the decision is made randomly.

Theorem 1 shows that, it is not worth increasing a homogeneous group with an
odd number of decision makers by one member, unless the new member is a more
competent decision maker than the existing group members.’

7 This result (in the basic, symmetric model) can be derived from Feld and Grofman (1984) who discuss
the probability of an enlarged group reaching the correct decision when two groups are combined.
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2.2 The general (asymmetric) model

In this section the voters are also assumed to be homogeneous in their decision-
making skills, but their skills are parameterized by two probabilities.*A voter
chooses the correct alternative 1 (— 1) with probability p' (p") in state of nature 1
(— 1). We assume that the average of the voter’s probabilities in the two states of
nature exceeds one half.’

Let msmr ((pl, pH)Z) denote the probability that a group consisting of n

homogeneous members with probabilities p’,p’’ chooses the correct alternative
when employing SMR. Formally:

1 1
nSMR((p P )) ST (k1 2k 4 1) + o (P k4 1,2k 4 1),

We examine the case where one member who is associated with decision-making
skills x in state 1 and y in state — 1 is added to a set of n homogeneous decision
makers.

Let TsMRE ((pl, pH)Z, (x, y)) denote the probability that a group consisting of n

homogeneous members who are each associated with a competency (p!, p'!) and one
member who is associated with decision-making skills (x,y) chooses the correct
alternative when employing SMRE. Formally:

TESMRE((p P) (x Y))

1
-3 (xnf(pﬂk-i— 1,2k + 1) + (1= ) (Pl k+ 2,2k + 1))

1
4 (yni(plkk-i- 1,2k+ 1) =+ (1 _y)nf(pn,k—i—Z,Zk—&— 1))

— N

1
+— (xm(p' k, 2k + 1) + (1—x)n(pl,k+l,2k+1))+Z(y7r(pu,k,2k+1)
+ (1 =y k+1,2k+1)).

N

Note that if the number of supporters in a decision is exactly half the number of
the voters, a uniformly random decision breaks the tie and the probability of
deciding 1 equals one half. However, when the decision is in favor of 1, the actual
state can be 1 or — 1 with probability one-half. Similarly, when the decision is in
favor of — 1, the actual state can be 1 or — 1 with probability one-half. This is the
reason that the two last terms are multiplied by one-quarter.

We now turn to examine the case where one member who is associated with
decision-making skills x and y is added to a set of n homogeneous decision makers
and SMRE is employed. We present the minimal required decision-making skills of
the voter as follows.

8 In this case, the optimal rule is a supermajority rule; see Ben-Yashar and Nitzan (1997).

° This implies that pI >1-— pH; that is, a voter is more likely to decide 1 in state 1 than in state — 1.
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88
Theorem 2:
n > n
TTSMRE ((pl,p“)h, (x, y)) —— TisMR ((pl7pll)h) &
>
P'(1-p") (x—p") — P (1= p") (" —y)
Proof:

1
E(an(pI7k+ 1,2+ 1) (=) (P 42,2+ 1))
1
+3 (ynf(pll7k+ 1,2k + 1) + (1= y)ms (p" k42,2 + 1))

+%(xn(p1,k,2k+l)+(l—x) Lk4+1,2k+1)) + i(yn(pn7k,2k+1)

|v/-\

1

5 w5 (Pl k+ 1, 2k+1)+%nT(pH,k+1,2k+1)
1

1—y)r(p" k+1,2k+1))

Jr

+ A

5 (= D (Pl 1,264 1) 45 (1= x)ms (' +2,2Kk+1)

5(

+5( -y (P k+2,2k+ 1)

(xm(p' k, 2k + 1) + (1 —x) n(p k+1,2k+1))+ i(yn(pn,k,Zk—i—l)

Jr
N R =N =N =
S—
—_

11
(y—l)nf(p 1,2k 41

+ o+

1—y)n(p" k+1,2k+1)) )

3
N = N =

<
1=) (75 (0 42,2k 1) = e (1 K+ 1,26k 4 1))
)-

—~

—

(P k4 1,2k + 1))

y)(n—(p“ k+22k+1 T

+

1

+ 5 m(pl K, 2k +1) + (1—x)n(pl,k+1,2k+1))+31(yn(p K2k + 1)
+ (1=

I >
(" k+1,2k+1)) —0
(:>f%((lfx)n(pl,k+1,2k+1)+(17y)7r(p”,k+1,2k+1))

(xm(p' k, 2k + 1) + yn(p", k, 2k + 1)) —0

+3
& (P (1=p) (P12 +x(1 - pY)
(1 =P (P"(1 =) = y(1 = p"))
& (0 =) =) Z 010 =) " )
Q.E.D.

AV ALV

Note that the special case of p' = p' and x =y is precisely the case of Theo-
rem 1, i.e., the basic (symmetric) model.
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Corollary 1: If x=p' and y=p", then nsure ((PI,PH)Z, (X,)’)> =
TCSMR((]JI, p"):), which is identical to the result of Theorem 1 (the basic model).

Corollary 2: Ifx > p' and y > p" then RSMRE((pI,pH)Z, (x7y)) > TSMR ((pl,pH)Z).
If x<p' and y<p" then NSMRE((PIJ’H)Za (x, y)) <7'CSMR((P17PH)Z>'

That is, if the new member is a more (less) competent decision maker than the
existing group members in both states of nature, it is (not) worth increasing a
homogeneous group with an odd number of decision-makers by one member.

However, even if the new member is a more competent decision maker than the
existing group members, only in one state of nature can it be worth increasing the
group. That is, if x > p' and y <p'" then when p' <p'! there are cases in which it is
worth increasing the group: when x — p' > p''—y (i.e., the average competency of the
additional voter is greater than the average competency of each one of the voters in
the original group) or even when x — p' < p''—y (i.e., the average competency of the
additional voter is less than the average competency of each one of the voters in the
original group) but the original group is big enough.'® Also, if x<p' and y > p"! then
when p' > p'l there are cases in which it is worth increasing the group: when
p' —x <y — p"oreven when p' — x > y — p"! but the original group is big enough.'’

In the same way, one can find other cases where it is not worth increasing the
group. That is, if x > p' and y <p" then when p' > p'! there are cases in which it is
not worth increasing the group: when x — p' < p'— y or even when x — p! > p!' — y
but the original group is big enough. Also, if x<p' and y > p'' then when p' <p!!
there are cases in which it is not worth increasing the group: when p' —x >y — pI!

or even when p! —x <y — p" but the original group is big enough.

* > %

Note that p'Zp" < ps=pi, where pj = -F—; (the probablhty of making a

+1p

correct decision given that a voter decides 1) and p; = r (the probablllty of

II+1
making a correct decision given that a voter decides — 1). Hence, p' > p"" means
that the probability that a voter who decides 1 is making a correct decision is less
than the probability that a voter who decides — 1 is making a correct decision.
Similarly, p' < p'" means that the probability that a voter who decides — 1 is making
a correct decision is less than the probability that a voter who decides 1 is making a
correct decision.'? Thus, if the new member is a more competent decision maker
than the existing group members, only in state of nature 1 (— 1) it is worth
increasing the group when p; > p; (p5 > p}) if the average competency of the
additional voter is greater than the average competency of each one of the voters in
the original group or otherwise if the original group is big enough.

110 k I,
10 1f x > p' and y<p™ then Tgyre ((p N )h, (x, ))) = TSMR <(Pl,pn):> & (;.E},ﬁu))) =it

n A1—ph) \ ¥ i
1 Ifx<pl andy >p then TEgMRE((Pl p”)h,(x y));nSMR((pl.p”) ) =4 (%) ;";,3\,.

h

12 For more details see Ben-Yashar and Nitzan (1997).
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3 Heterogeneous voters
3.1 The basic (symmetric) model

A group N consists of n voters, where n = 2 k + 1 (n is an odd number). The voters
are assumed to be heterogeneous in their decision-making skills. We denote voter
i’s decision by x;, where x; € {1, — 1} and the decision profile x = (x,x2,. .., X,).
Voter i chooses the correct alternative with probability p;, which reflects his
competence,p; € (1/2,1). The vector p = (p1, ..., p,) refers to the n members.

For S C N, let x5 € {1, —I}N be the profile that satisfies x7 = 1 for everyi € S,
and xjs = —1 for every j € N\S. By the symmetry assumption, we can assume and
without loss of generality that 1 is the correct decision and — 1 is the incorrect one.

The probability of obtaining a decision profile xSgiven the skill vector p (in other
words, the probability that voters in S decide correctly and that voters in N\S decide
incorrectly) is given by

g(x%) =Prob(x; =1Vj € Sand x; = —1, Vj € N\S)

= HPJ H (1-p)

Jj€S  jeN\S

Let @ € {1,—1}" be the profile where x¥ = —1 for every i € S, and x} =1 for

every jEN \S.13 The probability of obtaining a decision profile X given the skill
vector p is given by

e®) =TI o110 —p)

JEN\S  j€S

We use the following notation:

ST ={8:SCT,|S|=a}

Si={8:8CT,|S|>a}.
Let i\ (p) denote the probability that a group chooses the correct alternative
when employing SMR. Formally:

7I]vaR(P) = Z g(xs)

N
ses,

Consider now a committee with n + 1 members and denote the set of members
by NN. Assume that the skill vector is unknown. Let mime:(p) denote the
probability that a group consisting of n + 1 members chooses the correct alternative
when employing SMRE. Formally:

13 The notations x5 and ¥ are used in many papers. See, for example Ben-Yashar et al. (2021).
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1
Ture(P) = Z g(xs) JFE Z g(xs)-
Sesity S

We can write this probability as

ni 12 2 (pele) + (1= p())

IENN NN\{1}
SES1y

+ 3 (ng 1(1_p,) (x5)>+ 3 %p,g(XS)

ses™ sesM\
Now assume that a set N of n members is chosen in a random way from NN and
that they use SMR. Let Endyz (p) denote the expected probability.

Theorem 3: Endyk(p) = niare(P)-

Proof:

EnSMR n+ Z Z

NeSNN SESN

D XD I RIS DI

lENN NN\{1} N\{!
SES SGS:/\ 11

ETE]SVMR (p) — nlslel\//[RE(P)

”i 2212 g(xg)<1_pl_;(l_p’))_ > Snse)

|
IENN (1)
sesy?,

Sesyv\n
1 1 1
=—=> 1 2 @) -p) = Y spel’) =0
n+ 1w Ses Sesmil
Q.ED."

3.2 The general (asymmetric) model

In this section, the voters are also assumed to be heterogeneous in their decision-
making skills, but their skills are parameterized by two probabilities.Specifically,
each voter i chooses the correct alternative 1 (— 1) with probability p!(p!) in state of

'* The last equation is equal to zero since V s € S,ﬁ]l\{l} and [ € NN there exists s’ € SkN M\ and I € NN ,

such that 7 # [ and g(x*)(1 — p;) = g(x*)pr.
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nature 1 (— 1). We assume that the average of each voter’s probabilities in the two
states of nature is greater than one-half.

The probability of obtaining a decision profile x5 given the skill vector p in state
1 is given by

g(xs : l) = Prob(xj =1VjeSand x; = —1,Vj € N\S: 1)

=117 11 (1-#)

JES  jeN\S
and in state — 1 by
g(xs : —l) = Prob(xj =1VjeSandx; = —1,Vj € N\S: —1)

- TI A TI( -2

JEN\S JjeS

Let niyr (P, p") denote the probability that a group N consisting of n members
chooses the correct alternative when employing SMR. Formally:

B (72" =3 3 (6% 1) + (1 -1)).

Sesﬁ

Let niyre(p',p") denote the probability that a group NN consisting of n + 1
members chooses the correct alternative when employing SMRE. Formally:

e (77" = ;<g<xs 1)+ (1)

NN
SGSkJrlT

+5 Z 1) +e((:-1)).

NN
SESL +1

We can express this probability as

S |3 D Gl s )+ (=Bl 1) + (1= phel 1)

(D)
SESAN+]T

el )+ S ((els(C 1) +pfig(F s 1))

IN\{1}
ses,

L al 1)+ (1 el 1))

+ D 3 L(ple(x¥ : 1) + plig( : 1)

SeSNN\{I}
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Now assume that a set of n members is chosen in a random way from NN, N C
NN, and that they employ SMR. Let Enfy: (p', p") denote the expected probability

Theorem 4:
E”ISVMR (pI>PH) = EISVI\[\//IRE (PIaPH)~

Proof:

o (0.P") =3 301 ele® )

Z Z )ZS:—I))

EnSMR(p P n+l

NCNN SeSN
1 1
= P IN;NE{S;S;H (xg : 1) +g()€’s : —1))
+ Z (5 1) +g(x*: —1))}
SESk+lT

Emgng (P',") = T (7' P")

1 ( o ol L1 :
= g(x :1)—+<1—p ——(1—p)>
”Jrlzeziv;f Sesgfvw) 2 ‘2 :

+e(e:-1)5 (1 —p! *%(1 Pﬁl)))

— Y () +plle( )

SESNN\{’}

- > 2 Gg(xsi1)(1—P})+%g(x5:—1)(1_p}1))

n+1
IENN | 5es™\ ()

1
— Z Z(p}g(xg : 1) er}lg(fs : —1))} =0
Ses™
Q.ED.
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4 Summary

In this paper, we have shown that the probability that an odd-numbered set of voters
who are homogeneous reaches a correct decision when employing SMR is the same
as the probability that an even-numbered set (one more) of homogeneous voters
reaches a correct decision when employing SMRE.

Second, we have shown that in the absence of information on voters’
heterogeneous skills, simple majority rule is the relevant rule even for a group
with an even number of voters. We show that the probability that an even-numbered
set of heterogeneous voters reaches a correct decision when employing SMRE is the
same as the expected probability that an odd-numbered set (one less) of
heterogeneous voters reaches a correct decision when employing SMR.

These two results hold not only for the basic (symmetric) framework but also in a
more general (asymmetric) framework where the voters’ skills are dependent on the
state of nature; i.e., each of the members is associated with two probabilities of
voting correctly that correspond to the two possible states of nature.

References

Baharad, E., & Ben-Yashar, R. (2009). The robustness of the optimal weighted majority rule to
probabilities distortion. Public Choice, 139, 53-59.

Ben-Yashar, R. (2014). The generalized homogeneity assumption and the Condorcet jury theorem.
Theory and Decision, 77(2), 237-241.

Ben-Yashar, R.,, & Nitzan, S. I. (1997). The optimal decision rule for fixed-size committees in
dichotomous choice situations: The general result. International Economic Review, 38(1), 175-186.

Ben-Yashar, R., Nitzan, S. 1., & Tajika, T. (2021). Skill, power and marginal contribution in committees.
Journal of Theoretical Politics, 7, 225-235.

Ben-Yashar, R., & Paroush, J. (2000). A nonasymptotic Condorcet jury theorem. Social Choice and
Welfare, 17(2), 189-199.

Ben-Yashar, R., & Zahavi, M. (2011). The Condorcet jury theorem and extension of the franchise with
rationally ignorant voters. Public Choice, 148, 435-443.

Berend, D., & Paroush, J. (1998). When is Condorcet’s jury theorem valid? Social Choice and Welfare,
15(4), 481-488.

Berend, D., & Sapir, L. (2005). Monotonicity in Condorcet jury theorem. Social Choice and Welfare,
24(1), 83-92.

Berg, S. (1993). Condorcet’s Jury Theorem, Dependency among Jurors. Social Choice and Welfare, 10,
87-95.

de Condorcet, N. 1785. Essai sur I’application de I’analyse a la probabilité des décisions rendues a la
pluralité des voix. In Translated by Ian McLean and Fiona Hewitt. 1994. Aldershot, England:
Edward Elgar.

Dietrich, F., & List, C. (2013). Propositionwise judgment aggregation: The general case. Social Choice
and Welfare, 40(4), 1067-1095.

Feld, S. L., & Grofman, B. (1984). The accuracy of group majority decisions in groups with added
members. Public Choice, 42(3), 273-285.

Gerling, K., Gruner, H. P., Kiel, A., & Schulte, E. (2005). Information acquisition and decision making in
committees: A survey. European Journal of Political Economy, 21(3), 563-597.

Kanazawa, S. (1998). A brief note on a future refinement of the Condorcet jury theorem for
heterogeneous groups. Mathematical Social Sciences, 35(1), 69-73.

Ladha, K. K. (1995). Information pooling through majority-rule voting: Condorcet’s jury theorem with
correlated votes. Journal of Economic Behavior and Organization, 26(3), 353-372.

@ Springer



An application of simple majority rule to a group with an even... 95

Nitzan, S., & Paroush, J. (1982). Optimal decision rules in uncertain dichotomous choice situations.

International Economic Review, 23(2), 289-297.
Sah, R. K., & Stiglitz, J. E. (1988). Committees, hierarchies and polyarchies. Economic Journal, 98(391),

451-470.
Young, H. P. (1988). Condorcet’s theory of voting. American Political Science Review, 82(4),

1231-1244.

Publisher's Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer



	An application of simple majority rule to a group with an even number of voters
	Abstract
	Introduction
	Homogeneous voters
	The basic (symmetric) model
	The result

	The general (asymmetric) model

	Heterogeneous voters
	The basic (symmetric) model
	The general (asymmetric) model

	Summary
	References




