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> F satisfies Anonymity: permuting the voters does not change the set of
winners.

» F satisfies Neutrality: permuting the candidates results in a winning set
that is permuted in the same way.
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Weak Positive Responsiveness

» F satisfies Weak Positive Responsiveness if for any profiles P and P, if

1. a € F(P) (a is a winner in P according to F) and

2. P is obtained from P by one voter who ranked a uniquely last in P
switching to ranking a uniquely first in P’ (while all other voters’ rankings
are unchanged),

then F(P') = {a} (a is the unique winner in P’ according to F).

3/10



Below is all possible profiles for 3 voters and two candidates a and b, and the

outcomes of different voting methods.

Profile Voter1 Alwaysa Minority Unanimity Majority
(aPbaPb,aPb) a a b a a
(aPbaPbbPa) a a b a,b a
(aPb,bPa,aPb) a a b a,b a
(aPb,bPa,bPa) a a a a,b b
(bPaaPb,aPb) b a b a,b a
(bPaaPbbPa) b a a a,b b
(bPa,bPa,aPb) b a a a,b b
(bPa,bPa,bPa) b a a b b
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Profile Voter1 Alwaysa Minority Unanimity Majority

(uPbanuPb) a a b a a
; o ab
(anbPaan) a a b a,b a
(aPbbPabPa) a a a a,b b
(bPaaPb,aPb) b a b a,b a
(bPaaPbbPa) b a a a,b b
; o ar
(bPabPabPa) b a a b b

Always a violates Neutrality: The method Always a assigns a as a winner to
(aPb,aPb,bPa), and assignsa to (b Pa,b P a,a P b) (but it should assign b
according to Neutrality).
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Profile Voter1 Alwaysa Minority Unanimity Majority
(aPbaPb,aPb) a a b a a
(aPbaPbbPa) a a b a,b a
(aPb,bPa,aPb) a a b a,b a
(aPb,bPabPa) a a a a,b b

o o D v o
(bPaaPbbPa) b a a a,b b
b v
(bPa,bPa,bPa) b a a b b

Minority violates Weak Positive Responsiveness: b is a winner in
(bPa,aPb,aPb),but(bPa,bPa,aP b)isaprofile in which one voter (voter
2) moves b from the bottom to the top of their ranking yet b does not win in

this profile.
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Profile Voter1 Alwaysa Minority Unanimity Majority
(aPbaPb,aPb) a a b a a
(aPbaPbbPa) a a b a,b a
(aPb,bPa,aPb) a a b a,b a
(aPb,bPabPa) a a a a,b b

T
(bPaaPbbPa) b a a a,b b
o ;
(bPa,bPa,bPa) b a a b b

Unanimity violates Weak Positive Responsiveness: b is a winner in

(bPa,aPb,aPb),but(bPa,bPa,aPb)is a profile in which one voter (voter
2) moves b from the bottom to the top of their ranking yet b is not the unique

winner in this profile.
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Anonymity Neutrality Weak Positive Responsiveness

Voter 1 X v X
Always a v/ X v
Minority Rule v v X
Unanimity Rule v v X
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May’s Theorem

Theorem (May 1952)

Let F be a voting method on the domain of two-alternative profiles. Then the
following are equivalent:

1. F satisfies Anonymity, Neutrality, and Weak Positive Responsiveness;
2. F is Majority Rule.
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Proof Sketch

Suppose that F satisfies Anonymity, Neutrality and Positive Responsiveness.
Canwehave F(a Pb,aP b,b Pa) = {b}?
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Suppose that F satisfies Anonymity, Neutrality and Positive Responsiveness.
Canwe have F(a Pb,a P b,b P a) = {b} ? No!

Suppose that F(a P b,a P b,b P a) = {b}
By Neutrality, F(b P a,b Pa,a P b) = {a}
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May’s Theorem is a proceduralist justification of majority rule showing that
Majority Rule is the unique group decision method satisfying two basic
principles of fairness (Anonymity and Neutrality) and a basic principle
ensuring that the outcome responds appropriately to the voters” opinions
(Weak Positive Responsiveness).
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Justitying Majority Rule

May’s Theorem is a proceduralist justification of majority rule showing that
Majority Rule is the unique group decision method satisfying two basic
principles of fairness (Anonymity and Neutrality) and a basic principle
ensuring that the outcome responds appropriately to the voters” opinions
(Weak Positive Responsiveness).

We can also give an epistemic justification of majority rule showing that has
a high probability of identifying the correct answer to a question.
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Justitying Majority Rule II

In many group decision making problems, one of the alternatives is the correct
one.

Which group decision making method is best for finding the “correct”
alternative?
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» Candidates and Voters: V = {1,2,...,n} is the set of voters (also called
experts), and {a, b} are the two alternatives.

» Assume that one of the alternatives is “correct”. The state, denoted by x,
describes the true alternative. We write x = a when the correct alternative
is a and x = b when the correct alternative is b.

» Each experti € V submits either a vote for a (i.e., a is ranked above b) or a
vote for b (b is ranked above a).

» R;is the event that expert i votes correctly: it is the event that i’s vote
coincides with x (i.e., i votes for a and x = a or i voters for b and x = b).
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Independence: The correctness events Ry, Ry, . .., R, are independent.

Competence: The experts’ competences Pr(R;) (i) exceeds % and (ii) is the
same for each voter i.

Condorcet Jury Theorem: Assume Independence and Competence. Then, as
the group size increases, the probability of that the majority is correct (i)
increases (growing reliability), and (ii) tends to one (infallibility).
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