Q: A dart is thrown at the Gaussian curve. Let the location of the dart be (x,y). What is the
expected value of the absolute value of x?

A: This is a very practical question. The more a gambler plays, the more the net sum of his
results will fall along a bell curve. To restate your question, as the number of bets approaches
infinity, what is the mean number of standard deviations the player’s net result will be from
expectations, in either direction. That said, let me answer your question.

Let's let x be a random variable distributed on a bell curve with mean 0 and standard deviation 1.
In other words, the Gaussian curve.

As you should recall from statistics class, the density of any value of x will be proportional to
exp(-x%/2).

If we take the integral from -oo to +oo of exp(-x?/2) we get V2.

To get the exact density of x, we must divide by this total area of the bell curve of V2.

Our task is to find the mean distance from 0 of x.

To do that we take the following integral:

The reason for multiplying by 2 is we are looking at only half the bell curve.



Using an integral calculator (I recommend the one at www.integral-

calculator.com/), we get a value of this integral of \/2 /1t =~
0.79788456080286535587989211986876373695171726232986931533185165934
131585179860367700250466781461387286060511772527036537102198390911

167448599242546125101541269054116544099863512903269161506119450728
54641673391869565434059983728381269120656178667772134093073.



