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2
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Why do we need governance? 
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Democratic representation 

Electoral democracy 

Deliberative democracy 
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Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 
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Sortedness

Why care?

Algorithms for Bridging (by Luke Thorburn)3

Mechanisms

Two properties
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WHY DO WE NEED GOVERNANCE?

Question for all:  

Why do we need governance?



WHY DO WE NEED GOVERNANCE?

During the time men live without a common power to keep them all 
in awe, they are in that condition which is called war; and such a war 
as is of every man against every man.

Leviathan, Thomas Hobbes



WHY DO WE NEED GOVERNANCE?

If Men were angels, no government would be necessary. If angels 
were to govern men, neither external nor internal controls on 
government would be necessary. In framing a government which is 
to be administered by men over men, the great difficulty lies in this: 
you must first enable the government to control the governed; and 
the next place, oblige it to control itself.

Federalist 51, James Madison



WHY DO WE NEED GOVERNANCE?

The most valuable lands on the globe, the lands that yield the 
highest rent, are not lands of surpassing natural fertility but lands to 
which a surpassing utility has been given by the increase of 
population.

The Unbounded Savannah, Henry George
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GOVERNANCE AND REPRESENTATION

Question for all:  

As we reflect on and build deliberative technologies 
— are we representatives? Of whom? Are we good 

representatives?



GOVERNANCE AND REPRESENTATION

Question for all:  

Can you think of a context in which you have been 
represented or you represented someone and let us 
know whether you think you acted as a trustee or a 

delegate?



GOVERNANCE AND REPRESENTATION

The dimension of political representation by Hannah Pitkin (The 
Concept of Representation) 

- Formalistic 

- Substantive 

- Descriptive 

- Symbolic



GOVERNANCE AND REPRESENTATION

Question for all:  

Thinking back at the example that you mentioned 
earlier — which of these dimensions do you think 

were reflected?
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DEMOCRATIC REPRESENTATION

Question for all:  

Would you say that these instances of representation 
were democratic?



DEMOCRATIC REPRESENTATION

We shall overcome because the arc of the moral universe is long, but 
it bends toward justice.

“Remaining Awake Through a Great Revolution.” Speech given at 
the National Cathedral, March 31, 1968. 

Dr. Martin Luther King Jr.



DEMOCRATIC REPRESENTATION

We hold these truths to be self-evident, that all men are created 
equal, that they are endowed by their Creator with certain 
unalienable Rights, that among these are Life, Liberty and the pursuit 
of Happiness.

Preamble of Declaration of Independence, Thomas Jefferson



DEMOCRATIC REPRESENTATION

The great desire to give the country a new order where every section 
of the community would have some practical power to play in the 
people's government

Facing Mt. Kenya, Jomo Kenyatta



DEMOCRATIC REPRESENTATION

The fundamental idea of democratic legitimacy is that the 
authorization to exercise state power must arise from the collective 
decisions of the members of a society who are governed by that 
power

Democracy and Liberty, Joshua Cohen
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ELECTORAL DEMOCRACY

Question for all:  

If I tell you what constitutes the core of democratic 
representation, what is the very first word that comes 

to your mind?
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DELIBERATIVE DEMOCRACY

Electoral Democracy Deliberative Democracy

Conflict on a plurality of private 
interests

Finding the common grounds and 
public interest (Habermas)

Cannot be coerced by decision if does 
not have a say

Cannot be coerced by decision if 
cannot reasonable understand the 

governing reason (Rawls)

Majority vote (Dahl) Consensus oriented

Select best representatives 
(Schumpeter)

Tap into cognitive diversity 
(Landemore, Aristotle)

One-person-one-vote
Equal opportunity to access political 
influence (Knight and Johnson); One-

person-one-voice (Revel)



DELIBERATIVE DEMOCRACY

Question for all:  

What are potential failure modes of deliberative 
democracy?



Mathematical Theories for Representation

Political Philosophy and Democratic Representation1

2
Course 
Outline

Algorithms for Bridging (by Luke Thorburn)3

Algorithms for Deliberation4



Mathematical Theories of Representation2

On Direct Democracy

On Optimal Decision Rules

On Liquid Democracy

Selection Methods for Single-Winner Elections 

Selection Methods for Multi-Winner Elections 

Selection Methods for Sortition

Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 



Mathematical Theories of Representation2

On Direct Democracy

On Optimal Decision Rules

On Liquid Democracy

Selection Methods for Single-Winner Elections 

Selection Methods for Multi-Winner Elections 

Selection Methods for Sortition

Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 



Mathematical Theories of Representation2

On Direct Democracy

On Optimal Decision Rules

On Liquid Democracy

Selection Methods for Single-Winner Elections 

Selection Methods for Multi-Winner Elections 

Selection Methods for Sortition

Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 



Mathematical Theories of Representation2

On Direct Democracy

On Optimal Decision Rules

On Liquid Democracy

Selection Methods for Single-Winner Elections 

Selection Methods for Multi-Winner Elections 

Selection Methods for Sortition

Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 



In this section, we will 
care about making good 

decisions, for some 
standard of good
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DIRECT DEMOCRACY

P[majority in       is correct] = 0.92 P[    is correct] = 0.9
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Nitzan, S., & Paroush, J. (1984). 
The significance of 

independent decisions in 
uncertain dichotomous choice 

situations. Theory and Decision, 
17(1), 47-60.

Revel, M., Lin, T., & Halpern, D. 
(2022, June). How Many 

Representatives Do We Need? 
The Optimal Size of a Congress 

Voting on Binary Issues. In 
Proceedings of the AAAI 
Conference on Artificial 

Intelligence (Vol. 36, No. 9, pp. 
9431-9438).

✦ H: Can assign any 
weight to votes and 
can reverse votes

✦ H: Can pick the best 
experts in the group

✦ H: The distribution of 
expertise varies with the 
group size



Mathematical Theories of Representation2

On Direct Democracy

On Optimal Decision Rules

On Liquid Democracy

Selection Methods for Single-Winner Elections 

Selection Methods for Multi-Winner Elections 

Selection Methods for Sortition

Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 



Mathematical Theories of Representation2

On Direct Democracy

On Optimal Decision Rules

On Liquid Democracy

Selection Methods for Single-Winner Elections 

Selection Methods for Multi-Winner Elections 

Selection Methods for Sortition

Epistemic Considerations in Decision

Procedural Considerations in Selection

On Assumptions and Applicability 



LIQUID DEMOCRACY



LIQUID DEMOCRACY



LIQUID DEMOCRACY

wi = 1



LIQUID DEMOCRACY

wi = 1

wi = 2



LIQUID DEMOCRACY

wi = 1wi = 3

wi = 2



LIQUID DEMOCRACY

wi = 1wi = 3

wi = 2

wi = 0



LIQUID DEMOCRACY

Liquid Democracy: An Algorithmic 
Perspective, KAHNG, MACKENZIE, PROCACCIA 

A contribution to the critique of Liquid 
Democracy, CARAGIANNIS AND MICHA  

When can Liquid Democracy unveil the truth? 
BECKER, D'ANGELO, DELFAREZ, GILBERT 

Rational Delegations in Liquid Democracy, 
BLOEMBERGER, GROSSI AND LECKNER

wi = 1wi = 3
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LIQUID DEMOCRACY

✦ With the right amount of power concentration and relative 
expertise, vote delegation can be worth it 🔗  click

https://procaccia.info/wp-content/uploads/2021/07/defense.pdf
https://procaccia.info/wp-content/uploads/2021/07/defense.pdf
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DEPENDENT VOTES

✦ Correlation is manageable up to a certain threshold 

✦ A law of large number for correlated votes can be derived 
by looking at the weighted influence that voters have on 
the outcome 🔗  click

https://www.sciencedirect.com/science/article/pii/S0196885806000042
https://www.sciencedirect.com/science/article/pii/S0196885806000042
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VOTING BEYOND MAJORITY
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✦ Discussed the epistemic foundations for the wisdom of 

crowds:📝 substantive representation in Pitkin

✦ Discussed two fairness definition in social choice theory 

for multi-winner voting and sortition: 📝 formalistic and 
descriptive representation in Pitkin, capability equality is 
Sen

Mathematical Theories for Representation2
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• Learning 
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• Consensus-

Building

Deliverable

• Making Decisions 
• Drafting 

Recommendations

MATHEMATICAL THEORIES FOR REPRESENTATION

Question for all:  

Pick a building block and describe how what we've 
discussed so far informs your design choices. Pick an 
element below and discuss how you would design it.
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✦ Description: Zero-shot learning refers to the capability of 
an AI model to perform a task without any prior training 
on examples of that specific task. Instead, it relies on its 
general understanding and knowledge learned from 
related tasks.

✦ Prompt Example: "Translate the following sentence into 
French: 'Hello, how are you?'"

Description by OpenAI 
ChatGPT
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PROMPTING: FEW-SHOT LEARNING

✦ Description: Few-shot learning involves training an AI 
model with a very limited number of examples (a few 
shots) for a specific task. The model learns to adapt 
quickly based on these examples.

✦ Prompt Example: "'Hi, my name is Manon' is translated in 
French as 'Bonjour, je m'appelle Manon.' Translate the 
following sentence into French: 'Hello, how are you?'"

Description by OpenAI 
ChatGPT
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PROMPTING: CHAIN-OF-THOUGHTS

✦ Description: Chaining thoughts refers to guiding an AI 
model through a series of prompts or questions to build 
upon a previous response or to explore a connected 
sequence of ideas.

✦ Prompt Example: "If John has 5 pears, then eats 2, and 
buys 5 more, then gives 3 to his friend, how many pears 
does he have? Let's think step by step.'"

Description by OpenAI 
ChatGPT
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FINE-TUNING

✦ Prompting does not change the internal models' 
parameters. Sometimes, a more systematic intervention is 
necessary — and is performed by means of fine-tuning.
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- Remove the two agents with maximum utility 3 3 1 0

🤖
Step 3:  

- Generate a statement that maximizes the 2nd largest utility 
- Remove the two agents with maximum utility 1 0

This is the result of an LLM query with a 
prompt including: 
(i) survey response from the participant 
(ii) few examples of statements with ratings 
and explanations (few-shot learning!!) 
(iii) the LLM-generated statement and a 
question asking what would be the agent's 
rating

This is the result of 
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a prompt including 
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✦ Balanced Justified 
Representation: In a 
policy 
recommendation of 

size  with  
participants, if there 
exists a group of size 

 that have high 
utility for a statement, 
the LLM-generated 
statement gives them 
at least the same 
utility.
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✦ Large Language Models (LLMs) are machines that predict 
a probability distribution over the next word

✦ LLMs can be used to find consensus statements across 
divided topics

✦ LLMs can be used to write policy recommendations that 
account for a plurality of perspectives
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ALGORITHMS FOR DELIBERATION

Question for all:  

Do these algorithms qualify as deliberative 
technology? What are there pros and cons? Do you 

have ideas to improve them?



Pfiou! We are done! Thanks 

for your attention :)

June 2024 Manon Revel
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