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Computational Social Choice Setting
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Computational Social Choice Setting

Voters give their
preferences over candidates Candidates
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Computational Social Choice Setting

Voters give their
preferences over candidates A winner is selected
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Learning Structures from Preferences

Voters give their Structure of the
preferences over candidates electorate/candidate set
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Different Levels of Structure

At the full profile level.:

50 A>B>C>D>FE

50% E>D>C>B>A

“This society is polarized as a whole”

[Can et al, 2015] Measuring polarization in preferences. Mathematical Social Sciences.
[Faliszewski et al, 2023] Diversity, agreement, and polarization in elections. [JCAI 2023.
[Hashemi and Endriss, 2014] Measuring diversity of preferences in a group. ECAIl 2014.
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Different Levels of Structure

At the candidate/proposal level:

50 A>B>C>D >E

5000 B>C>D>E >A

“A is very polarizing in the society”

[Colley et al, 2023] Measuring and controlling divisiveness in rank aggregation. [JCAl 2023.
[Endriss, 2025] On the Difficulty of Measuring Divisiveness of Proposals under Ranked
Preferences. Working paper.
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Different Levels of Structure

At the candidate pairs level:

50% A>C>D >FE >B

50 B >C>D>E>A

“A and B are inducing a lot of conflict in the society”

4th Amsterdam Saint-Etienne Social Choice Workshop-
April 23rd 2026




Types of Interactions

A>C>D >F >B
A>D>C>F >B
A>E>D>(C>B
B>E>D>C>A
B>D>C>FE>A
B>C>D>F>A

S
Conflict e
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E>D>B>A>C
B>A>E>D>C
D>C>E>B>A
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Question: how to measure how conflicting/similar two candidates
are based on ranked preferences of voters?

Question: how to find the pairs of candidates that causes the most
conflict/that are the most similar?
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Methodology

[ ) [
We define measures that assign a " "

conflict/similarity score to pairs of candidates S(A4,B) = 0.8

How to compare these measures and decides which one should be
used?

& Axiomatic Analysis & Experimental Analysis
Which measures satisfy How do the measures behave
which desirable normative In practice on actual preference

properties? data?
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We sty commitce lections from 3 perspective of inding the most confictng candidates,

busic axioms to capture this objectve, we show th

o theortical study with experiemests o both real-ife and systhetc

Introduction

‘Where a collective decision over a set of optioas bused on a number of opinioas has t be reached,
conflict is inevitable. Reflected by diff
pectives o e opinces (5. i the case of b i
completely different opinion on various asset classes than thei professional counterpart). However,
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1 new insights about
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the simulated scenarios. In both cases, 3 careful inspection of the procedures would help 1o recog
e the source of the conflct and thus contribute o advancing the explainsbility of the simulations
ledge sbout the procedures
picture of our approach, we use 3 panicululy illustative spy which
is inding polarizing issues. Having 3 collection of orinal preferences of vorers cxpeessing thir
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In an ordinal election, two candidates are said to be perfect clones if every voter ranks them adjacently. The

. ependence of clones axiom then states that remaving one of the fwo clones should not change the election

outcome. This axiom has been extensively studied in social choice theory, and several voting rules are known

X I to satisfy it isuch as IRV, Ranked Pairs and Schulze). However, perfect clones are unlikely to oceur i practice,
especially for political elections with many veters.

I this work, we study Informally.
g perfect clones

Lo quariify this prosianity,and we show wndet which conditions the voting rules that are known to be

independent of clones are also independent of approximate clones. In particular, we show that for elections

with at least four eandidates, none of these rules are independent of approximate clones in the general case.

However, we find 2 more positive result for the case of three candidates. Finally, we conduct an empirical study

clones and clones based on three real-world datasets: votes in

JocalScoiah letions votes it minJury deiberations, and vote of udges n e skating compedions.

We find that approximsate clones are common in some contexts, and that the closest twe candidates are to

being perfect clones, the less likely their removal s 10 ehange the eleetion outeome, especially for voting rules

that are independent of perfect clones.

view on the importance of the issues, we aim at identifying fwo issues that are the most conflicting.

n 2026

81

o

ding Approximate Clones

GT |

ConTents

Abstract

Measures =

Our contributions
Related Work
Preliminaries

.
Approximate Clones
XIoms e of ppprsints Clones
Weak independence of approximate clones

Subclasses of profiles P S Dy gy T DI D DS e B .

Empirical Analysis

Experiments . ;e e e I
Link to Independence of Clones

Rdut nces

Independence of Approximate
I Clones (MPREF-2025)
| Théo Delemazure

Authar's Contact Inforamation: Théo Delemazure, ILLC, Univessity of Amsterdam, Netherlands, theo delemazure @vanl
L — _— — —_— —_— —_— L |
— _— —

4th Amsterdam Saint-Etienne Social Choice Workshop-

April 23rd 2026 13




-1 -
What does it mean for two
candidates to induce conflict?
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Formal model

We have:

- SetofvotersV = {1,2,..,n}and candidates C = {cq,...,Cp }.

- Apreference profile P = (>4, ..., >,) of rankings of voters over
candidates.

We want:

-  Conflict measures o that given a profile P associate to each pair
of candidates a, b € C a conflict value op(a, b) € [0,1].
Conflict rules f that give for each profile P the most conflicting
pair(s) of candidates.
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Extra notations

Rank of candidate A in ranking of voter i: rank;(A).
“Distance” between A and B in ranking of voter i:

d;(A,B) = |rank;(A) — rank;(B)|

Example

A> B>, C>;D>E>F

rank;(4) =1 rank;(D) = 4 d;(A,D) =3
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Notions of Conflict

iInducing more conflict if they are

g Conflict Intensity: Aand D are
distant in voters’ preferences.

Conflict Partitioning: A and D are

O iInducing more conflict if they split the
voters more evenly.
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Notions of Conflict

& Conflict intensity

1
Be(4,B) = s ) di(AB) € [0

LIEV

O Conflict partitioning Number of voters

/ preferring A to B.

2
ap(A,B) = Emin(NA>B,NB>A) € [0,1]
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Trade-off between them

A>C>D >B
A>C>D >B
A>D>C>B
B>D>C>A

g A and B have maximal C and D have maximal
conflict intensity conflict partitioning
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A third notion: Conflict balance

A>C>E>F>G>D >B
A>C>E>F>G>D >B
E>D>B>F>A>C*>G
E>D>B>F>A>C>G

T (A,B) and (C,D) have the same value of conflict intensity
" and conflict partitioning. However, (C,D) is more balanced.
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A third notion: Conflict balance

.}E ‘ .?.\ Conflict balance

vp(4,B) € [0,1]

¢P (A, B) € [0'1]
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Finding the most conflicting
pair of candidates
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Conflict Rules from Measures

A simply way to create conflict rules is to select the pair that
maximizes some increasing function of the conflict measures:

argmax 4 pec2f (ap, Bp, VP, Pp)

Rule: p-MaxPolarization Rule

The p-MaxPolar rule with p > 0 selects the pairs maximizing ap - (8p)P.
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Conflict Rules from Swap Distance

How many swaps of adjacent candidates need to be done to have a
profile in which all voters agree on the ordering of A and D?

D>C>B>A
A>B>C>D
B>C>D>A
B>A>C>D
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Conflict Rules from Swap Distance

How many swaps of adjacent candidates need to be done to have a
profile in which all voters agree on the ordering of A and D?

- 3
/r%/\

N
D>~C>B>A

A>B>C>D
B>C>D>A
B>A>C>D
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Conflict Rules from Swap Distance

Rule: MaxSwapConflict

This rule selects the pairs maximizing the minimal number of swaps
required to have all voters agree on the ordering of the pair.
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Conflict Rules

I Rule: p-MaxPolarization

Question: What are the
behavioral differences between
I Rule: MaxNashConflict these rules? Which one should

we use?

I Rule: MaxSumConflict

I Rule: MaxSwapConflict
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Fundamental Axioms

Axiom: Reverse Stability

Satisfy

All

The outcome should not change if all rankings are

reversed.

D>B>C>A
A>B>C>D
B>C>D>A
B>A>C>D

D<B<(C<A
A<B<C<D
B<C<D<A
B<A<C<D
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Matching Domination

Axiom: Matching Domination Satisfy -

Polar Swap
If a pair (a, b) matching-dominates a pair (x, y), Sum

then the pair (x, y) should not be selected. Nash

A>X>Y>B

A>X>Y>B (A,B) dominates (X,Y).
A>X>Y>B B Thus, (X,Y)should
Y>~B>X3>A not be selected.
B>Y>A>X
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The Paradox of Monotonicity

Axiom: Conflict Monotonicity _

If a pair (a, b) is selected in a profile of rankings, it
should still be selected if we increase the conflict
between a and b in the profile.

A>B>C>D A>B>(C>D
B>=A>D>C o B>D>C>4

v

(A,B) is selected. (A,B) should be
selected.
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The Paradox of Monotonicity

Axiom: Conflict Monotonicity _

If a pair (a, b) is selected in a profile of rankings, it
should still be selected if we increase the conflict
between a and b in the profile.

A>B>C>D A>0>C>D
B>A>D3>C g >D>C>A

(A,B) is selected. (A,D) is selected.
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The Paradox of Monotonicity

Impossibility Theorem: No rule can satisfy (1) conflict consistency,
(2) matching domination and (3) conflict monotonicity.
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Summary of the Axiomatic Analysis

Polar Sum Nash Swap
Conflict Consistency (V) (V) (V) (V)

Reverse Stability (/) (/) (/] (/)

Conflict Monotonicity

Matching Domination & & &
Balance Preference & &

Uniform Reinforcement &
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Experiments
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Experiments: Voter Autrement

Un Autre Vote 2022

Vote par élimination successive

Choisissezentre 1 et 11 candidats et classez-ies selon votre ordre de préféence.

Vatre wote est d'abord attribué au premier des candidats de votre liste. 1l est le candidat qui a cbtenu le mains de voix, il est éiming et votre vote est donné 3

French presidential elections = e
(2017, 2022)

o fau25 pouvez encore classer des candidas sur lesquels voms vots pourra e mponE, ou bien passer Grectement & la suite.

Candidats non classés Candidats classés

Marine Le Fen 1 Jean Lassalle
Rassemblement Nationsl " Riésistons |

Online survey

Debout La France ! = La France Inscumise

Yannick Jedot Emmanuel Macron
Eurape Ecologie Les Vers & La République En Marche

Eric Zemmour
Reconquite

Valérie Pecresse
Les Républicains

Testing alternative voting methods —

Philippe Poutou
Mouveau Parti Anticapitaliste

Fig. Website vote.imag.fr
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Experiments: Voter Autrement

Preferences over candidates
In French presidential
elections

NPA

NQUVEAU PARTI
ANTICAPITALISTE

n
!

Q fai £)

NPA N % PS H

NOUVEAU PARTI
ANTICAPITALISTE SOCIAL-ECOLOGIE
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Experiments: Voter Autrement

Lefeign

axis

[{.56 .63
{131 41

1.27 .30
A4.71 230 41 .63

g1 27 31 .56

S éi’“’ RPN Qxf‘»“ &
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Experiments: Voter Autrement

2-MaxPolar

MaxSwap
MaxSum

MaxNash

NPA

NPA

NPA

4th Amsterdam Saint-Etienne Social Choice Workshop-
April 23rd 2026




-4 -
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Formal model

We have:

- SetofvotersV = {1,2,..,n}and candidates C = {cq, ..., C;}-

- Apreference profile P = (>4, ..., >,) of rankings of voters over
candidates.

We want:
- Closeness measures o that given a profile P associate to each

pair of candidates a, b € C a closeness value gp(a,b) = 0.
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Perfect Clones

A>B>C>D>F

D>B>A>(C>E n this preference

E>SD>B>A>C orofile, A and B are
nerfect clones: they

B>A>E>D>C are always ranked

D>~sC>E>B>A next to each other.

C>B>A>D >F
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Approximate Clones

A>B

B>A In practice, perfect
clones are very rare.
B>A How to still quantify

®© B>E>A>D>C the closeness of a

pair of candidates to
© D>B>C>E>A being clones?
B>A
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Approximate Clones: the simplest measure

a-deletion clones A>B
B > A
B > A

Two candidates are a-

deletion clones if we can 1
remove a a portion of the QO B-E>-A>D>C a ==
profile such that they Q D>~B>C>E>A 3
become perfect clones.

B> A

! [Janeczko et al., 2024] Discovering Consistent Subelections. AAMAS 2024.

! [Faliszewski et al, 2026] Identifying Imperfect Clones in Elections. AAAl 2026. 1
| [Delemazure, 2026] Independence of Approximate Clones. Working Paper 2026. I
I
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Candidates Closeness

A>B>C>D>E >F > G
A>B>C>D>E >G >F
A>B>C>D >F >G >E

A>B>C>D>F >F > G
A>D>E>C>F >G>B
A>D>E>C>F >G>B

Pairs (A,B) and (C,D) have the same value of «.




Another approximate clone measure

p-swap clones A>B
. B> A
Two candidates are f-swap
clones if we can perform an B>A
average* of f swaps per QO B-E>-A>D>cC

voter such that they become Q@ D>-B>C>E>A
perfect clones.
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Link with conflict intensity

[-swap clones Conflict intensity

1
f==) (diab)~1)

LEV

1
:8 — n(m _ 1);di(a1 b)
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Link with conflict intensity

[-swap clones Conflict intensity

1
f==) (diab)~1)

LEV

1
:8 — n(m _ 1);di(a1 b)

What about partitioning and balance?
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Axioms: Monotonicity

Axiom: Closeness Monotonicity Q :
Satisfy

If a pair (a, b) is the closest to being clones in a

profile of rankings, it should still be the closest if we
make them closer in the profile

All

A>>C>D>B>E —ap A>B>C>D>E
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Axioms: Matching-domination

Axiom: Matching Domination QSatisfy -

If a pair (a, b) matching-dominates a pair (x, v), Swap Delet
then the pair (x, y) should not be selected. Max

A>B>X>Y >FE

A>B>X>Y>E (A,B) dominates (X,Y).
A>B>X>Y >E 4 Thus, (X,Y) should

not be selected.
Y>B>E>A>X
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In real datasets: Scottish elections

e  Same party

e Different party

Fig. Values of closeness measures of the pairs in the Scottish elections dataset.
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Further works
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Related and Further works

Bigger sets instead of pairs.

Computational complexity of finding these sets of candidates.

I-— —————————— — T B o o D o S o O S o e S oy, —-— o o . o O N gy, e e EE S o,

I [Faliszewski et al, 2026] Identifying Imperfect Clones in Elections. AAAl 2026.
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Thanks for your attention!
Questions?

Théo Delemazure — ILLC, University of Amsterdam
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