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NSF, engineering, with
“continued improvement”

g-rule (supermajority vote)
to win, need at least q (quota)
votes.
Example: US Senate where q=60

Tataru: For g-rule, empty core, same result as
for McKelvey
|dea of proof:
symmetry group orbits of sets
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Now, triangles do not
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must be
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Tools and a question

/

Sen. Jeffords,VT
Core is the intersection of
Pareto sets

Pareto set
for coalition

Pareto sets:

: v o .
Core is empty! winning coalition has three

' r
Now, triangles do not voters
intersect triangles
Core is empty All intersect at midpoint
i core exi
For core to be meaningful ore exists
must be This is a mathematical topic in
structurally stable dynamical systems, and singularity

theory
Must expect tools from these
areas will provide insights
Early attempts by McKelvey and
Scholfield
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Preferences: replace distances with smooth utility functions
Proof by use of singularity theory, Thom’s results about transverse
intersections in Jet space, etc.
Statement of actual theorem is complicated reflecting geometry of higher
dimensional spaces -- particularly for %4 and higher rules
Flavor given by
Theorem: For a g-rule with n-voters core point to be structurally
stable, the number of issues, k, must be less than or equal to
2g-n.

Majority rule; odd number of voters so q = (n+1)/2
Core point stable ONLY for k=(n+1)-n = | issue
Even number of voters: q = (n+2)/2
Core point stable for up to k=2 issues
Catholic Church and election of pope
73 rule So, if 120 voters, need 80 to win, 40 on losing side.
k= 2g-n = 2(80) - 120 = 40, or the number needed to change outcome.
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Yet, pairwise elections are cycles!

lost information!!
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Source of all cycles; voting, statistics, engineering, etc. .
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