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Computational Social Choice

Computational Social Choice: The study of how to efficiently aggregate preferences into
suitable collective choices.
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Goal of my PhD

[ Find the best mechanisms for participatory budgeting. ]
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Goal of my PhD

[ Find the best mechanisms for participatory budgeting. ]

What properties should the “best” mechanisms satisfy?

o Represent the diversity of the voters: Proportionality

©

Prevent strategic behaviour: /ncentive Compatibility

©

Recover the ground truth when there is one: Truth-Tracking Ability

©

Be implementable in polynomial time: Algorithmic Efficiency

©

Apply similarly to simple generalisations of the model: Adaptability

b= All these properties cannot be achieved simultaneously, but we can study them independently
and try to identify the overlap!
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Proportionality

Distributing some measure on the final outcome to the voters in proportion of the share of
sociely they represent.
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Proportionality

Distributing some measure on the final outcome to the voters in proportion of the share of
sociely they represent.
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What to Do with Proportionality

k= What measure should be distributed fairly in Participatory Budgeting?

Simon Rey Mechanism Design for Participatory Budgeting



What to Do with Proportionality?

k= What measure should be distributed fairly in Participatory Budgeting?
b= How to define satisfaction with approval ballots?

Simon Rey Mechanism Design for Participatory Budgeting



What to Do with Proportionality?

b= What measure should be distributed fairly in Participatory Budgeting?
b= How to define satisfaction with approval ballots?
b= Can we find mechanisms leading to proportional outcomes?

Mechanism Design for Participatory Budgeting

Simon Rey



What to Do with Proportionality?

b= What measure should be distributed fairly in Participatory Budgeting?
b= How to define satisfaction with approval ballots?
b= Can we find mechanisms leading to proportional outcomes?

I have studied related problems in:
o Lacker, Maly, Rey (LJCAT 2021): looking at fairness in a long-term approach to particiaptory
budgeting;
o Maly, Rey, Endriss, Lackner (Working paper): defining fairness in terms of effort for approval-
based participatory budgeting.
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Incentive Comp

Is it the case that for every agent, there never is an incentive not to report their truthful
preferences?
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Incentive Compatibility

Is it the case that for every agent, there never is an incentive not to report their truthful
preferences?
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What to Do with Incentive Compatibility?

b= Can we guarantee incentive compatibility?
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What to Do with Incentive Compatibility?

b= Can we guarantee incentive compatibility?

b= Is it compatible with other properties such as proportionality?

I have studied related problems in:
o Rey. de Haan, Endriss (LJCAT 2021): incorporating the first stage of participatory budgeting
into the model to look for mechanisms incentivizing agents to submit truthful proposals.
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Truth-Tracking

Assuming that voters are noisy estimate of a ground truth, are mechanisms good at
recovering that ground truth?
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What to Do with Truth-Tracking?

b= Can we find use-cases of the truth-tracking approach to participatory budgeting?
b= How to define noise models when it comes to particiaptory budgeting?

b= What sorts of mechanisms would be good at recovering the truth?
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Adaptability

Are mechanisms and their properties robust to small variations in the model?

Qu'est-ce que la bonification des projets « quartiers populaires » ?

Certains projets sont estampillés « quartiers populaires ».

S,

B

Ceci signifie qu'ils sont localisés dans ces quartiers ou bénéficient
largement a leurs habitantes et habitants. Pour les arrondissements
concernés par ces projets, un nombre minimum de projets lauréats
estampillés « quartiers populaires » est garanti. Ce nombre est fixé en
fonction de la population habitant dans ces quartiers.

Concrétement, certains projets « quartiers populaires » pourront étre
lauréats grace au bénéfice de cette bonification, et quand bien méme ils
auraient initialement un moins bon profil de mérite que d'autres projets
non « quartiers populaires ». Dans I'exemple ci-dessous, et dans le cas ou
I'arrondissement a 2 projets lauréats dont au moins 1 projet « quartiers
populaires », la bonification permet de faire passer le projet 3 en seconde
position sur le classe final, et donc d'étre lauréat !

Projet 1
——

Projet 2

Projet3 {3
—
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What to Do with Adaptability?

b= How to formalize adaptability?
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What to Do with Adaptability?

b= How to formalize adaptability?
b= Can we prove adaptability results?
b= What framework would allow us to work with adaptability?

I have studied related problems in:
o Rey, de Haan, Endriss (KR 2020): encoding participatory budgeting as an instance of judg-
ment aggregation to have a more general approach to it.
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Is it possible to compute the outcome of the mechanisms in a reasonable amount of time?
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Algorithmic Efficiency

Is it possible to compute the outcome of the mechanisms in a reasonable amount of time?

This is a constant issue:
b= What kind of proportional criteria can be enforced in polynomial time?

b= What would be the computational complexity of tracking the truth in participatory budget-
ing?

b= Can adaptable mechanisms be computationally efficient?
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Where to Go from Here?

[ Investigate the truth-tracking properties of participatory budgeting rules ]
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Where to Go from Here?

[ Investigate the truth-tracking properties of participatory budgeting rules ]

@ Which rules have nice truth-tracking properties?

Are there any tensions between truth-tracking and other properties?

[ Understand in more depth fairness requirements for participatory budgeting ]

©

Can we achieve fairness with respect to other concepts than satisfaction?

How to enforce fairness when there are additional constraints?

©

[ Study other properties that are specific to participatory budgeting ]

o Can we characterise some participatory budgeting rules by means of axioms?
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