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Probability: The CJT

The CJT more formally: Example

- How do we calculate the probability of a correct majority vote?

Add up the probabilities of all the possible specific ways of getting
a correct majority vote

- The case of 3 voters:
2 types of majority:

Majority of 3: 1 way of getting this (T'TT), with a probability of p°
(due to independence of votes and identical competences)

Majority of 2: 3 ways of getting this (TTF, TFT, FTT) each with a
probability of p” x (1 - p)

So P, =1xp’+3xp’x(1-p)

- What about for n voters?

Recall the CJT

- Assume:

- n people vote honestly on which of 2 alternatives is correct

- they have identical minimal competences, i.e. the same
probability p > 0.5 of voting correctly

- their votes are statistically independent

- Then the probability P,, that the majority verdict is correct (the
majority competence)

(a) increases strictly monotonically

(b) converges to 1 as n tends towards oo

- In what follows: the formula for P, (I don’t prove (a) and (b))

The CJT more formally: General case

- There are ( ) p0351ble ways of achieving a majority of j correct
votes (}) = 5t

~ The probability of each of these ways occurring is /(1 — p)"/
(due to independence of votes and identical competences)

- So the probability of a correct majority of j is ('}) pi(1—p)

- Let n be such that n = 2k + 1, for some k (n is assumed to be odd)

- A count of j votes for an option is a majority vote iff j > k+ 1

- So we have to sum the probabilities of the majorities of j for each

jfromk+1ton (Zf;:k+l):

P=x"_ ()1 -py



The CJT more formally: General case (ctd)

- For p > 0.5 (due to minimal competence), the function
2 ()P = py
(a) is strictly monotonically increasing in n

(b) tends towards 1 as n goes to co



