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Status Quo Bias and Hidden Condorcet Cycles in
Binary Referendums*

Tommy Andersson†

November 21, 2022

Abstract

In most real-life binary referendums, there are several alternatives that potentially can chal-
lenge the status quo alternative. Depending on which alternative that is selected, the voters
are also differently likely to caste their vote on it. The fact that there are several potential
challenger alternatives also means that there may exist Condorcet cycles that only can be
identified by taking into account the alternatives that not are listed on the ballot. We anal-
yse such “hidden” cycles in a simple theoretical framework where Condorcet cycles cannot
exist, but may emerge when taking into account that voters often experience a reluctance
to abandon the status quo alternative. Necessary and sufficient conditions for the existence
of hidden Condorcet cycles are derived and a Monte Carlo simulation finds (in different
scenarios) that the probability is roughly one percent.

Keywords: binary referendum, hidden Condorcet cycles, non-trivial referendums, Monte Carlo study.

1 Introduction

Ever since the seminal work by Marquis de Condorcet in the late 18th century, so-called Con-
dorcet cycles has been one of the centerpieces in voting theory. These cycles are easiest described
using three alternatives, say x1, x2 and x3, where the electorate prefers x1 to x2, x2 to x3, and
x3 to x1. This type of cyclicity constitutes a democratic dilemma, commonly referred to as the
Condorcet Paradox, as a majority of the electorate are dissatisfied with the outcome of the vote,
independently of which of the three alternatives that is coined as the winner. However, Con-
dorcet cycles can normally not be observed due to lack of information. That is, to identify them,

*The author would like to acknowledge financial support from the Jan Wallander and Tom Hedelius Foundation
(grant number P22–0087).

†Department of Economics, Lund University, Box 7082, SE–220 07 Lund, Sweden.
E-mail: tommy.andersson@nek.lu.se.

1



the outcome of a set of pairwise majority votes must be known, but in real-life situations voters
typically only cast one vote.

To better understand the prevalence of Condorcet cycles, researchers have attempted to cal-
culate the probability of their existence and, when possible, to empirically investigate their oc-
currence. The findings are not conclusive and depends on a number of different factors, e.g., the
number of voters and alternatives, and the probability (both in simulated and empirical environ-
ments) varies between zero and ten percent (see, e.g., Black, 1958; May, 1971; Gehrlein, 2006;
Gehrlein and Fishburn, 1976; Gehrlein and Lepelley, 2011; Tideman, 2006; van Deemen, 2014).
The democratic dilemma, associated with Condorcet cycles, has also inspired a large theoretical
literature that aims to characterize preference domains under which cycles cannot exist (see, e.g.,
Black, 1958; Downs, 1957; Gaertner, 2001; Inada, 1964; McKelvey, 1976; Sen and Pattanaik,
1969).

Most real-life referendums are binary, meaning that a single alternative represented as, e.g., a
new policy or scenario, competes against a status quo alternative. Multi-alternative referendums
offer a wider range of policy alternatives, but are much rarer in practice. Between 2000 and 2019,
there were only nineteen multi-alternative referendums in the world (Wagenaar, 2020).1 The fact
that a referendum is binary does, however, not mean that Condorcet cycles are non-existing even
if their presence require that there are at least three alternatives. More precisely, while the status
quo alternative is fixed, there may be several potential challenger alternatives even if only one of
them is allowed to contest the status quo alternative in the actual binary referendum.

To make the latter point clear, consider the The United Kingdom European Union member-
ship referendum, commonly referred to as the Brexit referendum, on 23 June, 2016, where the
electorate was asked whether the country should remain a member of, or leave, the European
Union. Clearly, the status quo alternative to “remain” was fixed, but there was more room to
define the “exit alternative.” One plausible alternative is to make a “hard exit” and leave both the
European Union and the European economic area. A more “soft exit” is to leave the European
Union, but stay in the European economic area. Depending which alternative that is chosen, the
voters may be differently likely to vote for an “exit,” and it is also in this selection process that
hidden Condorcet cycles may emerge. They are hidden because they cannot be observed by only
observing the outcome of the referendum. Instead, alternatives that not were on the ballot have
to be taken into consideration to identify the cycle. In the Brexit referendum, it is in fact not
unlikely that a Condorcet cycle existed and, based on several voter polls, it has been suggested
that the voters would prefer a soft exit to remain, remain to a hard exit, but the latter alternative
to a soft exit (Eggers, 2021, uses two Brexit polls and shows how diagrams, among other things,

1For empirical analysis of multi-alternative referendums and agenda setting, see, e.g., Wagenaar (2020) and
Wagenaar and Hendriks (2021).

2



can be used to identify Condorcet cycles).2,3

To analyze hidden Condorcet cycles, this paper considers the simplest possible theoretical
framework with finite sets of voters and alternatives, but where only two alternatives enter the
binary referendum. Voters are endowed with symmetric single-peaked preferences. In this frame-
work, it is well-known that there cannot be any Condorcet cycles (see, e.g., Black, 1958; Downs,
1957, or Remark 1). However, binary referendums, where the electorate decides whether to
abandon the status que alternative or not, are often irreversible (at least for a long period of time,
see, e.g., Moldovanu and Rosar, 2021) and it has then been observed in the literature that some
voters may experience a reluctance to abandon the status quo alternative. For example, because
of a status quo bias (Fernandez and Rodrik, 1991; Samuelson and Zeckhauser, 1988), voter loy-
alty and the benefits of the doubt (Feld and Grofman, 1991; Sloss, 1973), or simply because of
various costs (Buchanan and Tullock, 1962; Hinich and Ordeshook, 1969; Tullock, 1967). To
capture such voter frictions, or status quo bias, the voters are partitioned into two types; the ones
that never would abandon the status quo alternatives and the ones that may consider doing it,
but only if the challenger alternative deviates sufficiently much from the status quo. When such
frictions are present, Condorcet cycles may exist, even if they are hidden phenomenons in the
actual referendum. This also means that an agenda setter may become powerful in the usual
sense, i.e., choosing the agenda may be equivalent to choosing the outcome. Note, however, that
the considered model is not about political competition in the Downsian sense, but rather a tool
to illustrate that voter frictions may reintroduce Condorcet cycles even in the simplest possible
theoretical framework where such cycles cannot exist without the frictions.

Focus will be directed towards referendums that are interesting from an analytical perspec-
tive, so-called non-trivial referendums. These are the referendums where the status quo alter-
native not wins against each of the potential challenger alternatives or not looses against all
potential challenger alternatives. The main theoretical contribution of this paper is to provide a
necessary and sufficient condition for the existence of hidden Condorcet cycles in the considered
framework. A Monte Carlo simulation evaluates the proportion of non-trivial referendums and
investigates the probability that Condorcet cycles exists. The simulation study shows that almost
all referendums are non-trivial, and that the probability that a Condorcet cycle exists is roughly
one percent. The latter finding is robust under different assumptions on, e.g., on the number of
voters, alternatives, and peak distributions.

The rest of the paper is outlined as follows. Section 2 introduces the basic model and some
key definitions. The theoretical findings and the Monte Carlo simulation can be found in Sections
3 and 4, respectively. Some conclusions and final remarks are provided in Section 5.

2See the article “Deal>Remain>No-deal>Deal: Brexit and the Condorcet Paradox,” available at
https://blogs.lse.ac.uk/politicsandpolicy/brexit-condorcet/.

3It is easy to find similar examples. For example a yes or a no vote to death penalty needs to specify under which
circumstances the penalty is applicable (e.g., for first-degree murder or a more restrictive policy), and a yes or no
vote to extend the presidential term must also specify the extension in number of years (e.g., an extension by one or
two years).
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2 The Model and Basic Definitions

This section introduces the simplest possible model that captures the essential features of binary
referendums where voters may experience emotional switching costs when abandoning the status
quo alternative, noting that all results presented in the paper hold under more general assumptions
(throughout the paper, remarks related to generalizations are delegated to footnotes).

The voters are gathered in the finite set N = {1, . . . , n} for some odd number n. The
alternatives are represented by integer numbers, collected in the finite set X = {x0, . . . , xm},
where x0 represents the status quo alternative.4 It is convenient to think about the index j as a
measure of the “policy distance” between alternative xj and the status quo alternative. So, the
higher index j an alternative have, the more it deviates from x0. For example, in a referendum
about leaving the EU, it may be instructive to regard the status quo alternative as remain in the
EU, and alternatives x1, x2 and x3 as renegotiate a new deal within the EU, leave the EU but stay
in European economic area, and leave both the EU and the European economic area, respectively.

Each voter i ∈ N have a weak preference relation over the finite set of alternatives X denoted
by Ri, with corresponding strict and indifference relations Pi and Ii, respectively. The preference
relation Ri have a unique maximum element denoted by x∗

i , henceforth referred to as the peak
of voter i. The peaks are gathered in the vector x∗ = (x∗

1, . . . , x
∗
n), and are distributed on the

interval X according to the discrete function G(x∗). There is an ordering > of the alternatives in
X such that, for every voter i ∈ N :

xk < xj ≤ x∗
i implies that xjPixk,

xk > xj ≥ x∗
i implies that xjPixk.

That is, when voter i compares two distinct alternatives that both are either to “the right‘” or to
“the left” of her peak x∗

i , she strictly prefers whichever alternative that is closest to x∗
i . The pref-

erence relation Ri is also assumed to be symmetric around its peak, i.e., when voter i evaluates
two distinct alternatives on different sides of the peak, she strictly prefers whichever alternative
that is closest to her peak and can, therefore, only be indifferent between two distinct alternatives
if their distances to the peak are identical. In case a voter needs to break ties, it is assumed that
the voter always selects the alternative with the lowest index.5 The vector R = (R1, . . . , Rn)

contains the preference relations of the voters.
A fraction of all voters, called the type-S voters (S stands for “status quo”), have their peaks

at the status quo alternative x0. Voters that don’t have their peaks at alternative x0 are referred to

4The fact that the status quo alternative has index 0 is not crucial for any of the results, but this assumption
simplifies the analysis since it can be restricted to only focus on alternatives that located to “the right” of the status
quo alternative.

5All theoretical results presented in this paper hold even if this assumption is relaxed and some other tie-breaker
is applied, but the assumption will make the analysis more to the point as some cases need not be analysed. See
footnote 6 for some further remarks.
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as type-A voters (A stands for “alternative”). Each type-A voter i have preferences Ri on X , but
with a positive friction that captures some type of emotional switching cost when abandoning
the status quo alternative (see the Introduction section for references). Thus, the status quo
alternative have a special meaning for all type-A voters in the sense that they are not willing to
abandon it for a “sufficiently small” policy change. The friction fi for a type-A voter i belongs
to the set {x1, . . . , xm}. If fi = xl, voter i strictly prefers the status quo alternative x0 to any of
the alternatives in the set {x1, . . . , xl}.6 Since all type-S voters have their peaks at the status quo
alternative, their frictions are, without loss of generality, set to x0. Note, however, that when a
voter evaluates two alternatives in X0 = X \ {x0}, the friction is irrelevant as it is only “active”
when an alternative is evaluated against the status quo alternative. The frictions of the voters are
gathered in the vector F = (f1, . . . , fn). A profile D = (R,F ) is a complete description of voter
preferences with frictions.

A binary referendum is a majority vote between the status quo alternative and some other
alternative in the set X0.7 In general, the profile D determines the outcome of a majority vote
between any two alternatives in X , where xjDxk means that alternative xj wins a majority vote
against alternative xk. For any two alternatives xj, xk ∈ X0, let:

mean(xj, xk) = G(⌊0.5× (xj + xk)⌋).

If j < k and mean(xj, xk) ≥ 0.5, then alternative xj wins the majority vote against alternative
xk since at least fifty percent of the peaks are more closely located to xj than to xk.8

For a given profile D, an alternative xj is a Condorcet winner if xjDxk for any distinct alter-
native xk ∈ X . There exists a Condorcet cycle for a given profile D if xjDxk1 , . . . , xklDxkl+1

,
and xkl+1

Dxj for xj, xk1 , . . . , xkl , xkl+1
∈ X and some integer l ∈ {1, . . . ,m− 1}.

Remark 1. There are two assumptions that make the above described model deviate from the
classical framework of political competition (Black, 1958; Downs, 1957). Namely, that some
political candidate must represent the status quo alternative and that voters have frictions. If both
these assumptions are dropped, the model reduces to the classical frameworks of political com-
petition. Among other things, this implies that the peak of the median voter x is the Condorcet

6For simplicity, it is assumed that each type-A voter have a positive friction. All theoretical results presented in
this paper hold under a weaker assumption, namely for profiles where the set of voters containing all type-S voters
and all type-A voters with a positive friction constitutes a majority.

7The assumption that there is a binary referendum captures most real-life referendums, even if there are excep-
tions, see, e.g., Wagenaar (2020) or Wagenaar and Hendriks (2021). Furthermore, it is likely that the alternative in
the referendum must deviate “sufficiently much” from the status quo alternative to motivate a referendum in the first
place, i.e., that the index j of the challenger alternative xj must be sufficiently high.

8The notation ⌊·⌋ means that the number is rounded down to the closest integer, which may be needed if xj is odd
and xk is even, or vice versa. This will not affect any of the conclusions since the alternatives in X0 are represented
by integers, so the discrete distribution function G is not defined for any of the numbers in the open interval (xj , xk).
Note also that the inequality is weak since an agent that is indifferent between any two alternatives, without loss of
generality, is assumed to select the alternative with the lowest index.
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Figure 1: Panels (a)–(d) in the figure illustrate the four leading examples considered in this paper.

winner and that there are no Condorcet cycles.9 □

3 Theoretical Findings

Throughout this section, the insights from the four panels of Figure 1 will be used to illustrate
the main theoretical findings. Each panel in the figure describes the preferences of three voters.10

In panel (a), there is one type-S voter and two type-A voters. The latter two voters have their
peaks at x1 and x4 with frictions at x2 and x3, respectively. The part of Ri where the frictions
are “active” when the status quo alternative is evaluated is represented by a dashed line. Note
that the median peak x is “inactive” in panels (a) and (c) in the sense that the frictions make the
median peak loose a majority vote against the status quo alternative. If the main findings only
would hold under in such a restrictive situation, they wouldn’t be very interesting. However, as
will be established later, all results presented in this paper holds independently of if the median
peak is “inactive” or not.

Restriction will be directed towards profiles D where the binary referendum is non-trivial (the
Monte Carlo simulation in Section 4 evaluates the frequency of such referendums). Informally,

9To see that there are no Condorcet cycles in this case, recall that any voter who faces two alternatives will
always prefer the alternative that is “closest” to her peak. Consequently, if xiDxj and xjDxk, then a majority of
the voters find that their peaks are closer to xi than to xj and that their peaks are closer to xj than to xk. But then, it
follows directly that a majority of the voters also finds that their peaks is closer to xi than to xk, so there cannot be
any Condorcet cycles.

10Only the alternatives that are relevant for the analysis are marked in the figure, but we assume that they are finite
in number even if all results presented in this paper also qualitatively hold for a continuum of alternatives.

6



these are the referendums where the status quo alternative not wins against each of the potential
challenger alternatives or not looses against all potential challenger alternatives. Formally:

Definition 1. For a given profile D, a binary referendum is non-trivial if there are alternatives
xj, xk ∈ X0 such that (i) x0Dxj and (ii) xkDx0.

A referendum based on the profile illustrated in panel (a) in Figure 1 is not non-trivial since the
status quo alternative wins over any other alternative in X0. This follows since the type-S voter
always votes for x0. Furthermore, the voter with the peak at x1 not only prefers x0 to x2 and x0

to any of the alternatives to the left of alternative x2 because of her friction, but the voter also
prefers x0 to any of the alternatives to the right of x2. The profiles illustrated in panels (b)–(d)
in Figure 1, however, induces non-trivial referendums. To see this, note first that the status quo
alternative x0 wins over alternative x1 in panels (b)–(d), but the status quo alternative x0 loses
to alternatives x3, x4 and x3 in panels (b), (c) and (d), respectively. Consequently, a binary
referendum is non-trivial only for some profiles.

The following result shows that there exists a special alternative, called xr, that satisfies Def-
inition 1(i) and, in addition, is most “closely located” to any alternative that satisfies Definition
1(ii) without being located to “the right” of any such alternative.

Lemma 1. For any profile D where the referendum is non-trivial, there exists some alternative
xr ∈ X0 with a highest index r such that x0Dxr, and r < k for any alternative xk where xkDx0.

Proof. The fact that there is an alternative xj ∈ X0 where x0Dxj follows immediately since the
referendum is non-trivial and voters have frictions. In particular, this is true for j = 1 since all
type-A voters have frictions (see also footnote 6), which doesn’t exclude that j > 1. Define now
k as the lowest index where xkDx0 and note that k > 1 by the previous conclusions. But then
since x0Pxj for j = 1, there must be an alternative xr ∈ X0 with a highest index r such that
x0Pxr, and r < k for any alternative xk where xkDx0.

In panels (b), (c) and (d) in Figure 1, xr is given by x2, x3 and x2, respectively. Note also from
panels (b) and (c) that xr can be located either to “the left” or “the right” of the median peak x.

In the classical framework, where voters don’t have frictions, for any two alternatives xj ̸= x

and x′
k ̸= x, it always hold that xPxj and xPxk. Consequently, the peak of the median voter x

is always the Condorcet winner and there are no Condorcet cycles (see Remark 1). When voter
frictions are introduced, the next result reveals that the latter conclusion need not hold (even if
the median peak obviously may be the Condorcet winner for some profiles D even when frictions
are present).

Lemma 2. For profiles D where the referendum is non-trivial, the median peak x need not be a
Condorcet winner. This conclusion holds independently of if x > xr or x < xr.

7



Proof. To prove the the lemma, it suffices to find one example of a non-trivial referendum with
an alternative xk such that xkDx. The result is proved using Figure 1 where it already has been
established that the referendums in panels (b)–(d) are non-trivial.

Panel (b) shows that the median peak x need not be a Condorcet winner in the case when
x > xr. Note first that x = x4 and xr = x2, and consider a majority vote between alternatives x0

and x4. Because the voters with peaks at x2 and x6, vote for the status quo alternative, it follows
that x0Dx4.

Panel (c) shows that the median peak x need not be a Condorcet winner in the case when
x < xr. To see this, note first that x = x2 and xr

j = x3, and consider a majority vote between
alternatives x0 and x2. Because the voters with peaks at x0 and x2, vote for the status quo
alternative, it follows that x0Dx2.

Lemma 2 shows that the median peak need not play the same decisive role when voters have
frictions as it does in the classical framework of political competition, previously discussed in
Remark 1. As will become clear shortly, this insight also means that Condorcet cycles may be
present (which, obviously doesn’t mean that they always are present; there is, for example, no
Condorcet cycle in panel (b) of Figure 1). But even when Condorcet cycles are present, the
challenger alternative need not be selected in such a way that the Condorcet cycle is problematic
from a democratic perspective, in the sense that a majority of the voter prefer another alternative
than the winning. To make this point clear, consider Figure 1(d) where there is a Condorcet Cycle
since x0Dx2, x2Dx5, and x5Dx0.11 An agenda setter that nominates the challenger alternative
x5 will, consequently, win the referendum against the status quo alternative x0. In other words,
an agenda setter can successfully push the winning alternative away from the median peak. But
as the observant reader will see, any of the alternatives x2, x3, and x4 win a majority vote against
alternative x5, and any of the alternatives x3, x4 and x5 win a majority vote against the status quo
alternative x0. Therefore, the Condorcet cycle can be “neutralized” if the challenger alternative
is appropriately selected. More precisely, in this specific example, alternative x3 turns out to be
the Condorcet winner, so even if there exists a Condorcet cycle, it need not be problematic from
a democratic perspective if the agenda setter, for some reason, decides to nominate alternative x3

to challenge the status quo alternative.
To neutralize Condorcet cycles (if they exist), the distribution of peaks as well as the distri-

bution of frictions must be known. In any real-life referendum, an agenda setter is unlikely to
possess that type of information, so the process for the agenda setter to nominate the challenger
alternative must somehow be approximated, e.g., based on various investigations and polls.12 But

11This follows since the voters with peaks at x0 and x3 vote for x0 in a majority vote against x2. Furthermore,
alternative x2 wins a majority vote over alternative x5 (the voters with peaks at x0 and x3 vote for alternative x2),
and alternative x5 wins a majority vote over alternative x0 (the voters with peaks at x3 and x4 votes for alternative
x5).

12Romer and Rosenthal (1978, 1979) assumes that the agenda setter have complete information about the pref-
erences of the voters in their model with a status quo alternative. As observed by Banks (1990), it is more realistic
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there is always a positive probability that such information is misinterpreted or biased in some
way and that the agenda setter therefore enters the referendum with a “non-optimal alternative”
from a voting maximizing perspective. This is particularly true as it has been established in
Lemma 2 that the median peak is not as informative when frictions are present as in the classical
framework without frictions. So, if the agenda setter enters the referendum with a “non-optimal
alternative,” the Condorcet cycles may in fact not be neutralized and therefore also problem-
atic from a democratic perspective. For that reason, it is important to characterize under which
circumstances Condorcet cycles exists.

Theorem 1. For any profile D where the referendum is non-trivial, there exists a Condorcet
cycle if and only if (i) x ≤ xr or (ii) x > xr and mean(xr, xs) ≥ 0.5 where xs is the alternative
with the highest index s ∈ {r + 1, . . . ,m} such that xsDx0.

Proof. Note first that there exists profiles D such that the referendum is non-trivial in both cases
(i) and (ii), so both cases are relevant (see Figure 1 and the analysis of it). In the remaining part
of the proof, such profile D is fixed.

We start by proving that if condition (i) or (ii) holds, then there is a Condorcet cycle. Because
the referendum is non-trivial, there exists an alternative that wins a majority vote over the status
quo alternative. This observation together with Lemma 1 imply that there exists an alternative
xs with a highest index such that xsDx0. So, it needs only to be established that there is an
alternative x̂ ∈ X0 such that x0Dx̂ and x̂Dxs. From Lemma 1, it follows that there exists some
alternative xr ∈ X0 with a highest index r < k such that x0Pxr for any alternative xk where
xkDx0. By setting x̂ = xr, it follows that x0Px̂, so it remains only to prove that x̂Dxs. Note
next that the latter condition holds if mean(x̂, xs) ≥ 0.5 since x̂, xs ∈ X0 (recall that the frictions
doesn’t play any role for the alternatives in X0, so the classical results hold, see Remark 1). But
this condition holds in case (i) since x ≤ xr and r < s, and in case (ii) by the assumption in the
statement of the theorem as x̂ = xr.

We next prove that if there is a Condorcet cycle, then condition must (i) or (ii) hold. Suppose
that there is a Condorcet cycle, but that neither of the two conditions hold. The latter means that
x > xr and mean(xr, xs) < 0.5. Note next that by definition of xr, for any alternative xk where
xkDx0, it must be the case that k > r. Consequently, because there is a Condorcet cycle by
assumption, there must be alternatives xj, xk ∈ X0 such that x0Dxj and xjDxk where k > r.
Since, mean(xr, xs) < 0.5, it follows that xsDxr. Hence, xkDxj for any k = r + 1, . . . , s and
any j = 1, . . . , r. But this means that a Condorcet cycle cannot exist, which contradicts our
assumptions.

As observed in the above, there is no Condorcet cycle in Figure 1(b), and the reason is that
condition (ii) in Theorem 1 is violated. This follows since x = x4, xr = x3, and xs = x3, so
x > xr and mean(xr, xs) = 0.33 < 0.5.

to assume that the agenda setter have incomplete information. For an analysis of this case, see, e.g., Banks (1993,
1990) and Morton (1988).
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4 Monte Carlo Simulations

A Monte Carlo simulation will be employed to evaluate the probability that a hidden Condorcet
cycle exists. The results are presented for averages over 1,000 simulations for each of the 600
considered instances (i.e., 5 × 3 × 4 × 2 × 5 = 600) based on the variables in Table 1. The
variables “number of voters” and “number of alternatives” are self-explained, but the others
must be clarified. “Type-S voter probability” represents the probability that a given voter is
of type-S, which is determined by a random draw based on the instance specific probability.
The distribution of peaks G and the distribution of frictions F for a given number of voters
are determined by random draws from discrete Poisson distributions with mean λG and λF ,
respectively, based on the variables “mean peak percentage” and “mean friction percentage.”
For example, if there are 20 alternatives and both “mean peak percentage” and “mean friction
percentage” are given by 0.5, then λG = 20× 0.5 = 10 and λF = λG × 0.5 = 10× 0.5 = 5.13

Variable Notation Considered values
Number of voters n 11, 101, 1,001, 10,001, 100,001
Number of alternatives m 6, 10, 20
Type-S voter probability πS 0.10, 0.20, 0.30, 0.40
Mean peak percentage µx∗ 0.50, 0.75
Friction mean percentage µF 0.25, 0.50, 0.75, 1.00, 1.25

Table 1: Variables and values for the Monte Carlo simulation. There are 600 instances in total, and for a
given number of voters, there are 120 instances.

For a given number of voters, all 120 instances (i.e., 3 × 4 × 2 × 5 = 120) were evaluated
based on averages over 1,000 simulations. Almost all of the simulated referendums turned out
to be non-trivial, see the summary statistics related to non-trivialness in the upper half of Table
1. This is also exactly what can be expected from real-life referendums since there is little value
in organizing them if there is wide consensus among the voters that the status quo alternative is
preferred to all possible challenger alternatives. In fact, when the number of voters are 10,001 or
100,001, the simulation results reveal that all referendums are non-trivial, and when the number
of voters is 1,001 only five out of the 120,000 simulated referendums turned out not to be non-
trivial. With a smaller number of voters, there are naturally fewer non-trivial referendums since
random draws are more likely to be “skewed” in some direction. A more detailed visualization
related to non-trivialness for the case when n ∈ {11, 101} can be found in Figure 2. But even
in these cases, the referendums are almost always non-trivial independently of values of the

13There are two minor complications. First, the discrete Poisson distribution is defined on the half-open interval
[0,∞), and the randomly generated peak and friction for any voter may (with a small probability) be larger than the
number of alternatives. In such cases, the randomly generated numbers was set to “number of alternatives.” Second,
λG and λF need not be an integer. In such cases, the parameters was rounded to the closest integer.
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variables. Most exceptions can be found when there are many type-S voters (πS ∈ {0.3, 0.4})
and when the median peak is located far to “the right” (µx∗ = 0.75). This is not very unexpected
as it is exactly for these cases where a majority of the voters are likely to support the status quo
alternative independently which challenger alternative that is chosen.

Number of voters 11 101 1,001 10,001 100,001
Minimum proportion of non-trivial referendums 0.610 0.824 0.997 1.000 1.000
Mean proportion of non-trivial referendums 0.905 0.989 1.000 1.000 1.000
Maximum proportion of non-trivial referendums 1.000 1.000 1.000 1.000 1.000
Minimum number of Condorcet cycles 1.182 0.373 0.000 0.000 0.000
Mean number of Condorcet cycles 7.410 7.616 6.815 6.591 6.491
Maximum number of Condorcet cycles 7.410 7.616 6.815 6.591 6.491

Table 2: Summary statistics of non-trivial referendums and Condorcet cycles based on averages for the
120 instances (1,000 simulations per instance) for a given number of voters.

Figure 2: Panels (a)–(f) illustrate the average proportion of non-trivial referendums for the 240 instances
specified in Table 1 when n ∈ {11, 101}.

The lower half of Table 2 displays the average number of Condorcet cycles based on the 120
instances for a given number of voters. A general take-away from the table is that it consis-
tently seems to be around seven cycles per 1,000 simulations, implying that the probability of a
Condorcet cycle is roughly 0.7 percent (the largest number of Condorcet cycles found in any of
the 600,000 simulations was 97). A more detailed visualization can be found in Figure 3. As
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expected, the average number of Condorcet cycles grows with the number alternatives (see the
five panels furthest to the right in the figure), i.e., the more alternatives, the more possible cycles.
The more centered the median peak is (i.e., µx∗ = 0.5) and the larger proportion of type S-voters
(i.e., πS ∈ {0.3, 0.4}), the higher number of Condorcet cycles. In non-trivial referendums, this is
anticipated since this reflects situations where there is an alternative that is defeated by the status
quo alternative, but is preferred to some alternative to “the far right” that beats the status quo.

Figure 3: Panels (a)–(o) illustrate the average number of Condorcet cycles for the 600 instances specified
in Table 1.

5 Conclusions

The analysis in this paper has been based on the observations that the challenger alternative not
necessarily is unique in binary referendums and depending which alternative that is selected, the
voters may be differently likely to cast their votes on it. The main point has been to illustrate that
Condorcet cycles may exits even in the simplest possible framework if voters experience some
type of reluctance to abandon the status quo alternative, say a status quo bias, voter loyalty, or
simply some benefits of the doubt. These cycles are hidden to the electorate since information
to even determine their existence rarely is collected (even if the case can be made for the Brexit
referendum).

Further work on the empirical side includes a thorough investigation of various polls and
voter investigations to see if hidden Condorcet cycles can be identified in real-life binary ref-
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erendums (see,e.g., Eggers, 2021). On the theoretical side, future work includes more general
models and careful modelling of various incomplete information settings In this paper, no such
information structure has been imposed on the model, simply because it is not needed to make
the main points related to status quo bias and hidden Condorcet cycles.

References

Banks, J. S. (1990). Monopoly agenda control with asymmetric information. Quarterly Journal
of Economics, 105:445–464.

Banks, J. S. (1993). Two-sided uncertainty in the monopoly agenda setter model. Journal of
Public Economics, 50:429–444.

Black, D. (1958). The Theory of Committees and Elections. Cambridge University Press, Came-
bridge.

Buchanan, J. M. and Tullock, G. (1962). The Calculus of Consent. University of Michigan Press,
Michigan.

Downs, A. (1957). An Economic Theory of Democracy. Harper, New York.

Eggers, A. C. (2021). A diagram for analyzing ordinal voting systems. Social Choice and
Welfare, 56:143–171.

Feld, S. L. and Grofman, B. (1991). Incumbency advantage, voter loyalty and the benefit of the
doubt. Journal of Theoretical Politics, 3:115–137.

Fernandez, R. and Rodrik, D. (1991). Resistance to reform: Status quo bias in the presence of
individual-specific uncertainty. American Economic Review, 81:1146–1155.

Gaertner, W. (2001). Domain Conditions in Social Choice Theory. Camebridge University Press,
Camebridge.

Gehrlein, W. V. (2006). Condorcet’s Paradox. Springer, Berlin.

Gehrlein, W. V. and Fishburn, P. (1976). The probability of the paradox of voting: A computable
solution. Journal of Economic Theory, 13:14–25.

Gehrlein, W. V. and Lepelley, D. (2011). Voting Paradoxes and Group Coherence. Springer,
Berlin.

Hinich, M. J. and Ordeshook, P. C. (1969). Absentations and equilibrium in the voting process.
Public Choice, 7:81–106.

13



Inada, K. (1964). A note on the simple majority rule. Econometrica, 32:316–338.

May, R. M. (1971). Some mathematical remarks on the paradox of voting. Behavioral Science,
16:143–151.

McKelvey, R. (1976). Intransitivities in multidimensional voting models and some implications
for agenda control. Journal of Economic Theory, 12:472–482.

Moldovanu, B. and Rosar, F. (2021). Brexit: A comparison of dynamic voting games with
irreversible options. Games and Economic Behavior, 130:85–108.

Morton, S. (1988). Strategic voting in repeated referanda. Social Choice and Welfare, 5:45–68.

Romer, T. and Rosenthal, H. (1978). Political resource allocation, controlled agendas, and the
status quo. Public Choice, 33:27–44.

Romer, T. and Rosenthal, H. (1979). Bureaucrats vs. voters: On the political economy of resource
allocation by direct democracy. Quarterly Journal of Economics, 93:563–588.

Samuelson, W. and Zeckhauser, R. (1988). Status quo bias in decision making. Journal of Risk
and Uncertainty, 1:7–59.

Sen, A. and Pattanaik, P. (1969). Neccessary and sufficient condtions for rational choice under
majority decision. Journal of Economic Theory, 1:178–202.

Sloss, J. (1973). Stable outcomes in majority rule voting games. Public Choice, 15:19–48.

Tideman, N. (2006). Collective Decision and Voting. Chippenham, Ashgate.

Tullock, G. (1967). Toward a Mathematics of Politics. University of Michigan Press, Michigan.

van Deemen, A. (2014). On the empirical relevance of Condorcet’s paradox. Public Choice,
158:311–330.

Wagenaar, C. L. (2020). Lessons from international multi-option referendum experiences. The
Political Quartely, 91:192–202.

Wagenaar, C. L. and Hendriks, F. (2021). Setting the voting agenda for multi-option referendums:
Process variations and civic empowerment. Democratization, 28:372–393.

14


