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Marginp(c,d) =14 -7 =7
Marginp(d,c) =7 —14 = -7
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Example
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¢ is the Condorcet winner
a is the Condorcet loser
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The Problem

Voter 1 Voter 2 Voter 3
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» Does the group prefer a over b?
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» Does the group prefer a over b? Yes
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» Does the group prefer a over b? Yes
» Does the group prefer b over c? Yes
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The Problem

Voter 1 Voter 2 Voter 3
:

:
:

» Does the group prefer a over b? Yes
» Does the group prefer b over c? Yes
» Does the group prefer a over ¢? No
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Majority Cycle Example
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Majority Cycle Example
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Not a Majority Cycle
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A majority cycle is a list of candidates such that each has a positive margin
over the next, and the last has a positive margin over the first.

Majority Cycles
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Majority Cycles

A majority cycle is a list of candidates such that each has a positive margin
over the next, and the last has a positive margin over the first.

» Final decisions are extremely sensitive to institutional features such as
who can set the agenda, arbitrary time limits place on deliberation, who
is permitted to make motions, etc.
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A majority cycle is a list of candidates such that each has a positive margin
over the next, and the last has a positive margin over the first.

» Final decisions are extremely sensitive to institutional features such as
who can set the agenda, arbitrary time limits place on deliberation, who
is permitted to make motions, etc.

» Is there empirical evidence that majority cycles have shown up in real
elections?

W. Riker. Liberalism against Populism. Waveland Press, 1982.
G. Mackie. Democracy Defended. Cambridge University Press, 2003.
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A majority cycle is a list of candidates such that each has a positive margin
over the next, and the last has a positive margin over the first.

» Final decisions are extremely sensitive to institutional features such as
who can set the agenda, arbitrary time limits place on deliberation, who
is permitted to make motions, etc.

» Is there empirical evidence that majority cycles have shown up in real
elections?

W. Riker. Liberalism against Populism. Waveland Press, 1982.
G. Mackie. Democracy Defended. Cambridge University Press, 2003.

» How likely is a majority cycle?

6/20



2

o
Theory ~ ParetoHarsanyl
Chollcte TheorySen

Majority Cycles - Examples

The 2007 Glasgow City Council election for Ward 5 (Govan): The election was
run using Single-Transferable Vote to elect four candidates, but we can also
imagine selecting a single winner based on these ballots.
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Majority Cycles - Examples

The 2007 Glasgow City Council election for Ward 5 (Govan): The election was
run using Single-Transferable Vote to elect four candidates, but we can also
imagine selecting a single winner based on these ballots.

The top three candidates were in a majority cycle:

Flanagan
/7 N\
602 86
/ N
Dornan «— 21 —— Hunter

https://github.com/voting-tools/election—analysis/blob/
main/glasgow_govan_2007.ipynb
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Majority Cycles - Examples

The 2021 Minneapolis City Council Election (Ward 2):

O

22 223
E—n—0

https://github.com/voting-tools/election—-analysis/blob/
main/minneapolis_2021.ipynb
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The Condorcet winner in a profile P is a candidate x such that for all other
candidates y, Marginp(x,y) > 0.

A voting method is Condorcet consistent, if for all P, if x is a Condorcet
winner in P, then x is the unique winner according to the voting method.
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The Condorcet winner in a profile P is a candidate x such that for all other
candidates y, Marginp(x,y) > 0.

A voting method is Condorcet consistent, if for all P, if x is a Condorcet
winner in P, then x is the unique winner according to the voting method.

We will study 3 Condorcet consistent voting methods: Copeland, Minimax,
and Maximum Win-Smallest Loss.
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Say that the win-loss record for a candidate x is the number of candidates
that x is majority preferred to minus the number of candidates that is majority
preferred to y.

Then, any candidate with the largest win-loss record is a Copeland winner.
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a b d c

b c b d
d c

d a a b

Win-loss record fora: 1 —2 = —1
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a b d c
b c b d
d c
d a a b
Win-loss record fora: 1 —2 = —1

Win-loss record forb: 2 —1 =1
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a b d c
b c b d
d c
d a a b
Win-loss record fora: 1 —2 = —1

Win-loss record forb: 2 —1 =1
Win-loss record forc: 2 —1 =1
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7 5 4 3
a b d c
b c b d
d c
d a a b
Win-loss record fora: 1 —2 = —1

Win-loss record forb: 2 —1 =1
Win-loss record forc: 2 —1 =1
Win-loss record ford: 1 — 2 = —1
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7 5 4 3
a b d c
b c b d
d c
d a a b
Win-loss record fora: 1 —2 = —1

Win-loss record forb: 2 —1 =1
Win-loss record forc: 2 —1=1
Win-loss record ford: 1 —2 = —1
c and b are the Copeland winners.
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2007 Glasgow City Council

The top three candidates were in a majority cycle:

Flanagan
/7 N\
602 86
/ N
Dornan «— 21 —— Hunter

All candidates are tied according to Copeland (each candidate’s win-loss
record is 0).
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2007 Glasgow City Council

The top three candidates were in a majority cycle:

Flanagan
/7 N\
602 86
/ N
Dornan «— 21 —— Hunter

All candidates are tied according to Copeland (each candidate’s win-loss
record is 0).

Yet if we have to pick a single winner, and if we base our choice on the
pairwise comparisons, it seems clear who the winner should be. ...
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2007 Glasgow City Council

The top three candidates were in a majority cycle:

Flanagan
/7 N\
602 86
/ N
Dornan «— 21 —— Hunter

All candidates are tied according to Copeland (each candidate’s win-loss
record is 0).

Yet if we have to pick a single winner, and if we base our choice on the
pairwise comparisons, it seems clear who the winner should be. ...

It’s Dornan.
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Minimax

Say that the head-to-head loss of x vs. y is the margin of y over x: the number
of voters that rank y above x minus the number of voters that rank x above y.

Find the largest head-to-head loss for each candidate. Any candidate with the
smallest such loss is a Minimax winner.
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The largest head-to-head loss of Dornan is 21
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Dornan «— 21 —— Hunter

The largest head-to-head loss of Dornan is 21
The largest head-to-head loss of Flanagan is 602
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Dornan «— 21 —— Hunter

The largest head-to-head loss of Dornan is 21
The largest head-to-head loss of Flanagan is 602
The largest head-to-head loss of Hunter is 86
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Flanagan

7N\

602 86
N
«—— 21 —— Hunter

The largest head-to-head loss of Dornan is 21
The largest head-to-head loss of Flanagan is 602
The largest head-to-head loss of Hunter is 86
Dornan is the Minimax winner.
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d is the Minimax winner.
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d is the Minimax winner.
a and b are the Copeland winners.

15/20



The ParetoHarsanyi
Arrow Social Cholce TheorySen
Rationality

Most Wins, Smallest Loss

The winner is the candidate with the most head-to-head wins.
If multiple candidates tie for the most wins, return the one with the smallest
head-to-head loss.

mmmmmmmmmmm

(S IRV S EIRSE N
o UL W
QLY O
QAU T O
O QO
QT Q-

W. Holliday (2025). A Simple Condorcet Voting Method for Final Four Elections. Representation,
61(4), pp. 483-506. https://doi.org/10.1080/00344893.2025.2473397.
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Most Wins, Smallest Loss

The winner is the candidate with the most head-to-head wins.
If multiple candidates tie for the most wins, return the one with the smallest
head-to-head loss.
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W. Holliday (2025). A Simple Condorcet Voting Method for Final Four Elections. Representation,
61(4), pp. 483-506. https://doi.org/10.1080/00344893.2025.2473397.
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Most Wins, Smallest Loss

The winner is the candidate with the most head-to-head wins.
If multiple candidates tie for the most wins, return the one with the smallest
head-to-head loss.

7 3 1 4 5 1

a b ¢ ¢ d d 7 5

c a b b b c 0 —EE)
d d a d a b 1 3

b ¢ d a ¢ a

W. Holliday (2025). A Simple Condorcet Voting Method for Final Four Elections. Representation,
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If multiple candidates tie for the most wins, return the one with the smallest
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Most Wins, Smallest Loss

The winner is the candidate with the most head-to-head wins.
If multiple candidates tie for the most wins, return the one with the smallest
head-to-head loss.

See: https://app.betterchoices.vote/about

W. Holliday (2025). A Simple Condorcet Voting Method for Final Four Elections. Representation,
61(4), pp- 483-506. https://doi.org/10.1080/00344893.2025.2473397.
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» FairVote
http://www.fairvote.org

» Center for Election Science
https://www.electology.org

» Better Choices for Democracy
https://betterchoices.vote

» Common Ground Democracy
https://edwardbfoley.substack.com/

18/20


http://www.fairvote.org
https://www.electology.org
https://betterchoices.vote
https://edwardbfoley.substack.com/

Electoral Reform

| 4

| 4

v

vvyyy

2

o
Theory ~ ParetoHarsanyl
Chollcte TheorySen

FairVote
http://www.fairvote.org

Center for Election Science
https://www.electology.org

Better Choices for Democracy
https://betterchoices.vote

Common Ground Democracy
https://edwardbfoley.substack.com/

Open primaries?

Electoral college?

How do you draw voting districts?
Proportional representation?
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Which Voting Method is Best?
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» Voting methods that satisfy the top condition (winners must be ranked
tirst by at least one voter): Plurality and Instant Runoff Voting

» Voting methods that always elect a Condorcet winner (when one exists):
Minimax, Copeland, Maximum Wins-Smallest Loss
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Topics in Phil Politics, and Economics; The Theory of Voting » Syllabus Repository (0) -
Credits: 3 Grading Method: Regular, Pass-Fail

Cross-listed with PHIL438V. Credit granted only for PHPE4080 or PHIL438V.

When friends disagree about where to go for dinner or citizens choose between political candidates, how should the group decide? This course investigates the
theory behind voting and collective decision-making, examining different voting methods, surprising paradoxes that arise in elections, and fundamental results
about what fair group decisions can and cannot achieve. No prior background in social choice theory is assumed, though familiarity with rational choice theory
and/or game theory will be helpful (e.g., PHPE 400, GVPT 390, or introductory microeconomics).
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