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Here below is the example 3.5.5 to being used as reference:
[image: ]
[image: ]
image1.png
3.5.20. For the St. Petersburg problem (Example 3.5.5),
find the expected payoff if

(a) the amounts won are c* instead of 2*, where 0 <¢ < 2.

(b) the amounts won are log 2¢. [This was a modi-
fication suggested by D. Bernoulli (a nephew of
James Bernoulli to take into account the decreasing.
marginal utility of money—the more you have, the
ess useful a bit more is.]
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Consider the following game. A fair coin is flipped until the first tail appears; we win
$2 if it appears on the first toss, $4 if it appears on the second toss, and, in general,
$2¢ if it first occurs on the kth toss. Let the random variable X denote our winnings.
How much should we have to pay in order for this to be a fair game? [Note: A fair
game is one where the difference between the ante and £(X) is 0.]

Known as the St. Petersburg paradox, this problem has a rather unusual answer.

First, note that
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which is a divergent sum. That is, X does not have a finite expected value, so in order
for this game to be fair, our ante would have to be an infinite amount of money! m




