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AI AND DEMOCRACY?

Political misinformation 
with deep-fakes

AI-based micro-targering favouring the 
spread of polarising information



IS THERE LIFE OUTSIDE OF MACHINE LEARNING?
AI is a vast endeavour: from statistical learning, to logical reasoning, to robotics…

Planning
Knowledge 

representation
Multiagent systems 

(economic paradigm)

Study social choice with techniques from theoretical CS:
• computational complexity 
• algorithmic design 
• simulations and data analysis



ALGORITHM DESIGN FOR DEMOCRATIC VALUES

Repeating the recent 
past and present of 

(mostly political) 
elections

Invent new forms 
of collective 

decision making



IN THIS TALK

II - Iterative voting
III - Understanding divisiveness

I - Participatory budgeting

Three examples of algorithmic design for collective decision making



1.PARTICIPATORY BUDGETING
1. Citizens (usually of a municipality)

 propose projects for their neighbourhood

2. Municipality judges feasibility 
and prices the projects

3. Citizens vote for their favourite 
projects (usually they list 1 to 5 

projects they support) 

4. Winning projects are implemented



GREEDY UTILITARIAN RULE
In step 3 this is the decision rule used in 99% of cities:
• Rank projects by approval rating
• Start funding from the top-voted and descend until budget is spent 
• If adding a project exceeds the budget then jump to next

Unequal distribution of budget in Toulouse 
in 2019 and in 2022 (even if it was 
corrected by dividing budget in districts)



METHOD OF EQUAL SHARES
Algorithmic design research question: can we design a voting rule that has 
good proportionality properties and is polynomial to compute? Yes!

Designed by COMSOC researchers in 2021, now implemented in 3 cities (in 
Switzerland and Poland), bringing data and new theoretical problems to crunch!

Figure from equalshares.net

Peters, Pierczynski, Skowron. Proportional Participatory Budgeting with Additive Utilities. NeurIPS 21

http://equalshares.net


VOTERS DO NOT UNDERSTAND FORMULAS

A usual comment we get from 
outsiders or actors in the 
administrative/political apparatus 
when showing pictures like the 
previous one (so voters are dumb?)

Algorithmic design research question: What is a collective decision 
process that uses a simple well-known rule but leads to better results?



2. ITERATIVE VOTING
Exploit vote changes in repeated elections  

to improve the quality of the outcome
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Each voter see the plurality 
score of candidates and 

respond to this information
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…
For game-theorists in the room: simple model is a best-

response dynamic on a voting game, but no good theoretical 
model exist of concurrent manipulation in games.



EXISTING RESULTS

Convergence
Does the process end?

(see Meir, Iterative Voting, Trends in 
COMSOC)

Quality of the winner  
Is the winner better after iterations? Social 
welfare and Condorcet efficiency increase? 
(Reijngoud and Endriss, 2012, and Grandi, Loreggia, Rossi, 

Venable, Walsh, 2013, Kavner and Xia 2021, 2024)
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DO REINFORCEMENT LEARNING 
AGENT LEARN TO VOTE? 

One Round Plurality Copeland Borda STV Iterative 3 Pragmatist
Iterative Best Response Iterative Learning Optimistic Greedy

0 50 100 150 200 250 300
Number of Iterations

0.7

0.75

0.8

0.85

0.9

0.95

1

C
on

do
rc

et
 E

ffi
ci

en
cy

9 voters, 7 candidates

After 
50-100 iterations the 

learning agents reach the 
Condorcet efficiency of 

Borda rule

Airiau et al. Learning Agents for Iterative Voting. Proceedings of ADT 2017



HOW ABOUT REAL HUMANS?

4 one-shot elections, 5 iterative elections,  147 subjects



COLLECTIVE EFFECT
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In four out of five 
iterated profiles there 

was a significant 
increase in social 

welfare in iteration

Yet to be explored for 
Condorcet efficiency 

Grandi, Lang, Ozkes, Airiau. Voting behavior in one-shot and iterative multiple referenda. Social Choice and Welfare, 2022



2. COLLECTIVE GOVERNMENT 
PROGRAM

proposals that unite and proposals that divide

Navarrete et al. Understanding political divisiveness using online participation data from the 2022 French and Brazilian presidential elections. Nature Human Behaviour, 2023 

Colley et al. Measuring and Controlling Divisiveness in Rank Aggregation. Proceedings of IJCAI 2023

Algorithmic design research question: We know 10+ rules to 
compute the candidate that is most-agreed upon by an electorate. 
How about computing the candidates that are the most-divisive?



BRAZUCRACIA AND MONPROGRAMME

Collect proposals Elicit preferences Collective 
government 

program120 proposals from 
presidential candidates’ 

programmes

“Fallback” ballots:
first approve out of X 
proposals then rank 
them (plus previous)

Basically using Borda 
(=Thurston’s comparative 

judgments)



DIVISIVE AND POPULAR ISSUES

In Monprogramme2022 1606 users responded

We computed the most popular issues but also the most divisive, using an innovative formula
We found that popularity and divisiveness rankings are two axis to 

interpret the space of collective preferences 



JUMP INTO A FUTURE
Why stopping at algorithmic design for humans? 

Further material:
• U. Grandi. Agent-mediated social choice. The Future of Economic Design, 2019
• C. Hidalgo. A bold idea to replace politicians. TED Talk, 2018

Picture from www.peopledemocracy.com

https://link.springer.com/chapter/10.1007/978-3-030-18050-8_14
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiWrYPi-dSDAxWtUqQEHUvvBHwQwqsBegQIERAB&url=https://www.ted.com/talks/cesar_hidalgo_a_bold_idea_to_replace_politicians&usg=AOvVaw1NuO18ke2Lrc2gLRue8hoG&opi=89978449


CONCLUSION
This presentation: 3 examples of algorithmic design for collective decision making

Related questions in legal research: 
• comparative studies of democratic innovation regulations, 
• work with “constitutionalists” for electoral applications  

(majority judgement vs two-step approvals)
• legal concept of voting platform and legitimacy of electronic participation
• smart contracts and blockchain implementations of collective decisions


