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Chapter 1
The Mathematics of Voting

The Paradoxes of Democracy

« Elections involving ballots ranking several candidates.
» Consider many examples of balloting in society.

» Understand several different methods for determining
a winner.

» Understand several different fairness criteria.

e Arrows’ impossibility theorem.
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Ballot
Ist A
2nd B
3rd C
4th D

14

Who wins the ele

Preference ballots

A ballot in which the voters are asked to rank
the candidates in order of preference.
* Linear ballot

A ballot in which ties are not allowed.
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Assumptions about Ballots

e The first is that a voter’s preference ari.e., that a voter who
prefers candidate A over candidate B and prefers candidate B over candidate
C automatically prefers candidate A over C (if B were not running).

» Secondly, that the relative preferences of a voter are not affected by the

elimination of one or more of the candidates.

Methods of Choosing a Winner
based on all the preference ballots

¢ Plurality method
Election of 1% place votes
¢ Plurality candidate
The Candidate with the most 1% place votes
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- Majority rule ¢ ¢ Crderon

The candidate with a more than half the votes should be the
winner.
« Majority candidate

The candidate with the majority of 1! place votes .
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Criterion for selecting a Winner

January 23, 2013

(Things that "should" be true about an election)

The Majority Criterion

If candidate X has a majority of the 1% place votes, then candidate
X should be the winner of the electior.

Ballot
Ist A
2nd B
3rd C
4th D
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Criterion for selecting a Winner

Ballot
Ist C
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3rd D
4th A
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Ballot
Ist D
2nd C
3rd B
4th A
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(Things that "should" be true about an election)

The Condorcet Criterion

If candidate X is preferred by the voters over each of the

other candidates in a head-to-head comparison, then
candidate X should be the winner of the election.
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http://en.wikipedia.org/wiki/Marquis_de Condorcet
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Attachments

Heisman Trophy Winner Selection

Alternate Voting Methods for Presidential Primaries
Results of Bush, Gore, Nader Presidential Vote in 2000
Wikipedia Article on Voting Methods and Criteria
Monotonicity Criterion

Wikipedia Voting Systems Page

wikipedia Arrows Impossibility Theorem

Wikipedia Page on Kenneth Aarow
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Nice Web Page to Compare Several Types of Voting Methods


http://sports.espn.go.com/ncf/news/story?id=3767667
http://abcnews.go.com/Technology/WhosCounting/story?id=3327876&page=1
http://www.infoplease.com/ipa/A0876793.html
http://en.wikipedia.org/wiki/Single-winner_voting_system
http://en.wikipedia.org/wiki/Monotonicity_criterion
http://en.wikipedia.org/wiki/Voting_system
http://en.wikipedia.org/wiki/Arrow's_impossibility_theorem
http://en.wikipedia.org/wiki/Kenneth_Arrow
http://www.cut-the-knot.org/Curriculum/SocialScience/SocialChoice.shtml
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