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This week’s riddler is takes a classic setup and makes it pretty different:
Question 1. You have an urn with an equal number of red balls and white balls, but you have no
information about what that number might be. You draw 19 balls at random, without replacement,
and you get eight red balls and 11 white balls. What is your best guess for the original number of
balls (red and white) in the urn?
To make this question precise, I will assume that, prior to pulling any balls out of the urn, you
believe that there is some constant C  0 such that the urn contains at most 2C balls, and any even
number of balls is equally likely. We are then looking for the value of n such that the probability
of there being 2n balls in the urn given that 19 draws produce 11 white balls and 8 red balls. Since
the probability of there being 2n balls in the urn is equally likely across all n, we are thus looking
to maximize the probability that you draw 11 white balls and 8 red balls from an urn with 2n balls.
One can define H(N, K, n, k) =
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, the hypergeometric distribution. This represents the

probability of choosing k successes in n times from a population ofsize N with K successes. With
n n
our setup, we are looking to maxamize H(2n, n, 19, 11) = 112n8 as a function of n. One has
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that this tends to 2−19 19
≈
.14416
as
n
→
∞,
as
eventually
drawing
without replacement stops
11
mattering as n gets large.
There isn’t really much more to this; you just plug and chug until you find the max. The winning
value of n winds up being 17, with a probability of the draw being approximately .1621. Below is
a graph of the values from 11 to 1000, with the green line being the limiting probability.
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