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Epistemic approach: Assume that each voter i has a competence level pi,

which is the probabiliy with which they will vote for the correct of two alternatives.
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Optimal delegation

Respond at:

pollev.com/jtuckerfoltz255 or

bit.ly/jtfpoll or

text jtuckerfoltz255 to 37607

⏵ What is the optimal delegation graph?
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Proof. If there was such an algorithm, it could be used to solve this "gap problem":
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The computational problem

Assume that there is an underlying directed graph G where the voters are vertices and

delegation can only happen along edges of G.

A delegation mechanism takes as input G and the competence vector

p: V(G) → [0, 1] and outputs a [distribution over] acyclic delegation graphs. The

objective is to maximize the probability of selecting the correct alternative.

It is NP-hard to approximate the optimal delegation mechanism to within an additive

probability of less than 1/16.

Theorem (Caragiannis, Micha, 2019)

Proof.

G

p

OPT ≥ 3/4

OPT ≤ 11/16

f

Yes, f is satisfiable

No, f is not satisfiable

Reduction

Algorithm for 3-SAT-(2, 2)
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Where 3/4 and 11/16 come from

v1 v2

v3

v4

v5 v9

v8

v7

v6 v1 v2

v3

v4

v5 v9

v8

v7

v6 v1 v2

v3

v4

v5 v9

v8

v7

v6

Suppose there is

one voter with

competence 1

and the rest have

competence 1/2.

Let S be a multiset of positive integers summing to 2n.

⏺ If S = {n, n}, the probability a unif. random subset of S sums to at least n is 3/4.

⏺ Otherwise, the probability is at most 11/16.

Lemma
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Local delegation

New assumption: For a constant , a voter can only delegate to "approved"

voters - those who are more competent by an additive alpha. Justifications:

It's reasonable that voters should only delegate to more competent voters.

The assumption makes the next definition well-defined

We're going to get an impossibility result about Liquid Democracy. Relative to voters

having no information about their neighbors' competence, this should only make LD

more powerful

A delegation mechanism is local if each voter's choice of delegation is made

independently and based only on the number of approved and non-approved neighbors,

and the identities of approved voters (e.g. in alphabetical order). Examples:

Direct democracy

Delegate to a random approved neighbor

Delegate to a random approved neighbor if there are at least 3 of them, otherwise

don't delegate

Delegate to the most competent approved neighbor
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Impossibility theorem for local delegation

For any , no delegation

mechanism M can satisfy the following

three properties:

1. Locality: Delegations made based

on local neighborhood in G

2. Do No Harm: For all graphs G and

competencies p, the probability of

electing the correct alternative

under M is weakly larger than under

direct democracy

3. Positive Gain: For some graphs G

and competencies p, the probability

is strictly larger

Theorem (Kahng,

Mackenzie, Procaccia, 2021)

Proof. PG There must exist

 such that a voter who

approves  out of  neighbors delegates

to some neighbor with probability . 

In G and

approved

In G, not

approved

Isolated voters are competant enough to override the low-competence

voters, but not if all central voters are incorrect. This violates DNH. ◼


