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Problems with 
elections?



Elections

❖ Election results are based on :

❖ Electoral system

❖ Institutional criteria

❖ Electoral districts

❖ Count of seats based on population of districts

❖ Council of State vs National Council

❖ Actual votes

❖ « The will of the people »



Representation

❖ Hypothesis: two types of measures to 

foster adequate representation

❖ Institutional measures (strong)

❖ Geography

❖ e.g. US Senate, CH Council of 

State

❖ Soft measures

❖ Party lists representation

❖ Unwritten rules - e.g. magic 

formula in Swiss Federal Council
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Soft Measures: Gender Gap

❖ Worldwide averages

❖ 11.4% of head of state are women 

(17/149)

❖ 18% of ministers are women

❖ 24% of parliamentarian are women

❖ Big differences across countries with 

some having much less women in 

politics

[WEF, Global Gender Gap Index, 2018]
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Ensuring Adequate 
Representation

Strong measures Soft measures

Representation guaranteed No guarantee

Does not depend on parties and 

voters

Heavily depends on parties and 

voters

Cannot be changed Can be changed easily



Vote expressing « will of the 
people »?

❖ When voting, citizen take into account conflicting ideals

❖ Track record

❖ Ideas

❖ Perceived competences

❖ Perceived personality traits

❖ Public image…

❖ Representation (e.g. of women / minorities)

❖ The question of representation is never asked directly

❖ The « will of the people » cannot be interpreted as a will for a 
certain representation



Challenges

1. How to get flexibility in representation

criteria

2. How to ask representation question

directly to the voters



A Third Way

❖ Introducing a «Representation Pact»

❖ Public debate about criteria deemed

important for representation of the people

❖ Choice of criteria happens before election

itself



Representation Pact

❖ Elections where voters can choose representation 

criteria explicitly

❖ Vote 1 : Vote for representation criteria

❖ Vote 2 : Elect candidates

❖ Outcome : balanced committee

❖ Committee with the most votes that also respects 

criteria





Representation Criteria

❖ Gender

❖ exactly 50% men - 50% women

❖ Age

❖ >10% young, >10% senior, >40% active

❖ Region : 

❖ min. (not exact) number of seats per municipality, 
based on population

❖ All three criteria accepted







Example

❖ 3 candidates for 2 seats : Marie, Charlotte, Paul

❖ Possible election outcomes

❖ Marie & Charlotte

❖ Charlotte & Paul

❖ Marie & Paul



How to respect criteria & 
votes?

❖ Principle

1. Write all possible « lists » of candidates that respect 

representation criteria

2. Count how many votes each « list » has received

3. The « list » with the most votes wins



Example – parity criteria

❖ 3 candidates for 2 seats : Marie, Charlotte, Paul

❖ Possible election outcomes

❖ Marie & Charlotte

❖ Charlotte & Paul

❖ Marie & Paul



Example – parity criteria

❖ Possible election outcomes

❖ Marie & Charlotte

❖ Charlotte & Paul

❖ Marie & Paul

❖ Results

❖ Marie 100 votes

❖ Charlotte 50 votes

❖ Paul 40 votes



Example – parity criteria

❖ Possible election outcomes

❖ Marie & Charlotte = 100 + 50 = 150 votes

❖ Charlotte & Paul 50 + 40 = 90 votes

❖ Marie & Paul 100+40 = 140 votes

❖ Results

❖ Marie 100 votes

❖ Charlotte 50 votes

❖ Paul 40 votes



Computational challenge

❖ Combinatorial explosion -> with many candidates, many

(many) possible « winning lists »

❖ 18 seats – 30 candidates = up to 86 millions possible 

« winning lists »

❖ 18 seats – 41 candidates = up to 200 billions possible 

« winning lists »



Algorithmic solution



Algorithmic solution

❖ A fast algorithm with mathematical guarantees for finding solutions 

to balanced voting for arbitrary constraints and many natural voting 

rules. [Celis-Huang-Vishnoi ‘18]

❖ For plurality-at-large voting, they give a solution that is guaranteed 

to find the balanced committee with the most votes.



Transparency

❖ Trust in the electoral process 

requires transparency

❖ List of candidates/criteria 

published before election

❖ Algorithm open-sourced

❖ Anonymised ballot list 

published



Parité Âges Régions PLUS MOINS Récépissé

Oui Oui Non Représentativité des âges Représentativité des régions 99e9d51e-a824-42af-9f34-08702b0aef64

Oui Oui Oui Parité femmes-hommes Représentativité des âges 0108a8ca-7957-4543-9b2a-85da0d8a70dd

Oui Oui Je m'abstiens Représentativité des âges Représentativité des régions f3559216-76d1-42b1-a0fe-fe632cb57a0d

Oui Oui Oui Parité femmes-hommes Représentativité des âges 3b0fa3ba-9db6-4c27-80d9-2cafb8a55356

Oui Oui Oui Parité femmes-hommes Représentativité des âges 2f9f8fa5-b4a4-499b-bac5-44e838e31d13

Oui Oui Non Représentativité des âges Représentativité des régions 99e9d51e-a824-42af-9f34-08702b0aef64

Oui Oui Oui Parité femmes-hommes Représentativité des âges aceccd52-4b28-4ae3-9c15-9ca8822d7eed

Oui Oui Je m'abstiens Représentativité des âges Représentativité des régions f3559216-76d1-42b1-a0fe-fe632cb57a0d

Oui Oui Oui Parité femmes-hommes Représentativité des âges 3b0fa3ba-9db6-4c27-80d9-2cafb8a55356

Oui Oui Oui Parité femmes-hommes Représentativité des âges 2f9f8fa5-b4a4-499b-bac5-44e838e31d13

Oui Oui Non Représentativité des âges Représentativité des régions 99e9d51e-a824-42af-9f34-08702b0aef64

Oui Oui Oui Parité femmes-hommes Représentativité des âges 0108a8ca-7957-4543-9b2a-85da0d8a70dd

Oui Oui Je m'abstiens Représentativité des âges Représentativité des régions f3559216-76d1-42b1-a0fe-fe632cb57a0d

Oui Oui Oui Parité femmes-hommes Représentativité des âges 3b0fa3ba-9db6-4c27-80d9-2cafb8a55356

Oui Oui Oui Parité femmes-hommes Représentativité des âges 2f9f8fa5-b4a4-499b-bac5-44e838e31d13





Conclusion
❖ New reflections on election & democracy

❖ A practical method to join flexible representation criteria
and votes

❖ Perspectives : 

❖ criteria used also to weight votes at traditional
votations ? – today initatives already require majority
of cantons

❖ Fundamental question : 

❖ What criteria for a « representative democracy » ?
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