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Now, focus on the outcome “getting at least one 6” when we roll
dice. What’s the probability that this occurs?

For one die it’s P(get at least one 6) = 1 − P(get no 6) =
1 − P(N) = 1 − 5

6
= 1 − 0.8333 = 0.1667.

For two dice it’s P(get at least one 6) = 1 − P(get no 6) =
1 − P(NN) = 1 − (5

6
)2 = 1 − 0.6944 = 0.3056.

For four dice it’s P(get at least one 6) = 1 − P(get no 6) =
1 − P(NNNN) = 1 − (5

6
)4 = 1 − 0.4823 = 0.5177. So for four

dice, it’s slightly more likely to happen than not happen.

This technique works in other situations not based on ELOs.
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1. Now suppose you date 8 people over the course of your college
career, and that 11% of the date pool are left-handed people.
We’ll assume that the other 89% are right-handed.

P(date at least one Lefty) = 1 − P(you date all Righties) =
1 − P(RRRRRRRR) = 1 − (0.89)8 = 1 − 0.3937 = 0.6063.
That’s an almost 61% chance of some “Lefty dating” experience.

2. Now suppose you run into 50 people over the course of a week
in April 2020. Assume that 4% of them are carriers of a virus.
We’ll assume that the other 96% are healthy (denoted by H).

What is P(you meet at least one person with the virus)?

It’s 1 − P(you meet none with virus) = 1 − P(HHHH . . . H) =
1 − (0.96)50 = 1 − 0.1300 = 0.8700. That’s an 87% chance of
some exposure. Now try similar problems with different numbers.
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49
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Consider 23 randomly selected people. Repeating the kinds of
calculations just studied shows that the probability that at least
two of them were born on the same day of the year is 0.5005.
That’s slightly over 50%. Most people find this extremely
surprising and it’s known as The Birthday Paradox.

For 30 people it’s 69.68%. For 50 people it’s 96.63%.

For 100 people it’s very close to 100%.

Google “birthday paradox calculator” to get websites where these
numbers can easily be confirmed.

You can find 100 people with different birthdays, you can even find
300 (or more) such people. But you have to try very hard.

(You cannot, however, find 400 people with different birthdays!)

Coincidences shouldn’t surprise us! Some are very likely to occur.


