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Condorcet's Jury Theorem

"Essay on the Application of

Analysis to the Probability of

Majority Decisions"

Model: An odd number n of

voters must decided

among m = 2 alternatives, one

of which is correct. Each voter

prefers the correct candidate

with probability p > 1/2.

The probability that majority rule elects the correct

candidate is increasing in n and tends to 1 as n → ∞.

Theorem (CJT)
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Let  be a random variable that is

 or  depending on whether voter 

votes incorrectly or correctly.

Let  be the event that the majority

is incorrect.

The probability that the sum of indep.

random variables  deviates

from its mean by t in one direction is

Hoeffding's Inequality ◼

Suppose 99 voters are each correct with

probability 0.6.

Hoeffding  majority correct with

probability ≥ 86.2%

True probability is 97.8%
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What about m ≥ 3?

The Kendall tau distance between two rankings  is

Mallows model: There is an underlying "ground-truth" social ranking , and rankings

closer to  are more likely to be realized:

Kemeny rule: Output the Most Likely Explanation (MLE) for the ground truth, i.e., the 

of maximum probability under the Mallows model.

The number of swaps needed to get from  to  is precisely .

Proposition
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Respond at:

pollev.com/jtuckerfoltz255 or

bit.ly/jtfpoll or

text jtuckerfoltz255 to 37607
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✘

Solution: b ≻ {c, d} ≻ a
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Kemeny is NP-complete

Deciding which of two candidates is ranked higher

under the Kemeny ranking is NP-complete.

Theorem

(Karp, 1972)


