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Introduction

More common ballot format for many candidates: approval preferences.

Voter 1 Voter 2 Voter 3 Voter 4 Voter 5 Voter 6 Voter 7 Voter 8

Cand. 1 ✔ ✘ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 2 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 3 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 4 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 5 ✘ ✘ ✔ ✘ ✔ ✔ ✔ ✔
Cand. 6 ✘ ✔ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 7 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 8 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 9 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 10 ✘ ✘ ✘ ✔ ✔ ✔ ✔ ✔



Introduction

More common ballot format for many candidates: approval preferences.

Voter 1 Voter 2 Voter 3 Voter 4 Voter 5 Voter 6 Voter 7 Voter 8

Cand. 1 ✔ ✘ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 2 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 3 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 4 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 5 ✘ ✘ ✔ ✘ ✔ ✔ ✔ ✔
Cand. 6 ✘ ✔ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 7 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 8 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 9 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 10 ✘ ✘ ✘ ✔ ✔ ✔ ✔ ✔

What if we need to select a committee of size 4?



Introduction

More common ballot format for many candidates: approval preferences.

Voter 1 Voter 2 Voter 3 Voter 4 Voter 5 Voter 6 Voter 7 Voter 8

Cand. 1 ✔ ✘ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 2 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 3 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 4 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 5 ✘ ✘ ✔ ✘ ✔ ✔ ✔ ✔
Cand. 6 ✘ ✔ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 7 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 8 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 9 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 10 ✘ ✘ ✘ ✔ ✔ ✔ ✔ ✔

What if we need to select a committee of size 4?



Introduction

More common ballot format for many candidates: approval preferences.

Voter 1 Voter 2 Voter 3 Voter 4 Voter 5 Voter 6 Voter 7 Voter 8

Cand. 1 ✔ ✘ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 2 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 3 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 4 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 5 ✘ ✘ ✔ ✘ ✔ ✔ ✔ ✔
Cand. 6 ✘ ✔ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 7 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 8 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 9 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 10 ✘ ✘ ✘ ✔ ✔ ✔ ✔ ✔

What if we need to select a committee of size 4?



Introduction

More common ballot format for many candidates: approval preferences.

Voter 1 Voter 2 Voter 3 Voter 4 Voter 5 Voter 6 Voter 7 Voter 8

Cand. 1 ✔ ✘ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 2 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 3 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 4 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 5 ✘ ✘ ✔ ✘ ✔ ✔ ✔ ✔
Cand. 6 ✘ ✔ ✘ ✘ ✔ ✔ ✔ ✔
Cand. 7 ✔ ✔ ✔ ✔ ✘ ✘ ✘ ✘
Cand. 8 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 9 ✘ ✘ ✔ ✔ ✔ ✔ ✔ ✔
Cand. 10 ✘ ✘ ✘ ✔ ✔ ✔ ✔ ✔

What if we need to select a committee of size 4? Tradeoff between utility and fairness.
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Problem with approval voting: Candidates 3, 4, 8, and 9 are in the most approval sets,

but that doesn't give good coverage.

Big idea behind committee selection fairness notions: Voters 1 and 2 deserve 1 of the

k candidates because they constitute 1/k of the population.
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CC satisfies JR.

Theorem

Proof. Suppose JR is violated.

Then there best candidate among

V is approved by at least n/k voters.

So this must have held every

iteration of the loop! So n/k voters

were removed each iteration, so

there are none left, contradiction. ◼
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Core

EJR

JR

(JR is special case where .)

(EJR is special case where the blocking coalition all get utility .)

✔Chamberlin-Courant

✔Proportional Approval Voting (PAV)

-

PAV: Select the set C of k candidates maximizing:

Open Question: Is the core always feasible??

Open Question: Is there a

committee monotone rule (increasing

k doesn't kick candidates off the

committee) that satisfies EJR?
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EJR (for PB): Violated if there is a group consisting of an -fraction of voters that can

spend an -fraction of the budget on projects that they all approve of, increasing the

number of approved projects for every member of the group.
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