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Example Let X1,...,X}, be independent and identically distributed random variables having

_ n
4a expected value u and variance o2, and as in Example 2c, let X = Y_ X;/n be the
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sample mean. The quantities X; — X,i = 1,...,n, are called deviations, as they
equal the differences between the individual data and the sample mean. The random
variable
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is called the sample variance. Find (a) Var(X) and (b) E[$?].
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Example Suppose that the joint density of X and Y is given by
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Example A miner is trapped in a mine containing 3 doors. The first door leads to a tunnel that
5¢c will take him to safety after 3 hours of travel. The second door leads to a tunnel that
will return him to the mine after 5 hours of travel. The third door leads to a tunnel
that will return him to the mine after 7 hours. If we assume that the miner is at all
times equally likely to choose any one of the doors, what is the expected length of

time until he reaches safety?
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Example Expectation of a sum of a random number of random variables

5 Suppose that the number of people entering a department store on a given day is

a random variable with mean 50. Suppose further that the amounts of money spent
by these customers are independent random variables having a common mean of
$8. Finally, suppose also that the amount of money spent by a customer is also inde-
pendent of the total number of customers who enter the store. What is the expected
amount of money spent in the store on a given day?
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Example Let Uy, Us, ... be a sequence of independent uniform (0, 1) random variables. Find
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Example 4.7 Let X have density
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Let Y ~ Exp(1). Assume X andY are independent. Find E[X].
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Example 4.4 Joe’s T'V Shop sells expensive electronic equipment. Some customers come to
Joe’s, browse for a while, and then leave. Some customers (Joe hopes) actually buy something
before they leave. It is known that older customers are more likely to buy something than
younger customers. In fact, it is known that when a customer who is x years old enters
Joe’s TV shop, they will buy something with probability x/(20 + x). Let X denote the age
of the next customer to enter Joe’s TV Shop. Assume that X ~ Unif(20,40). What is the
probability that this customer buys something?
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Example 4.6 Let X and Y be independent with X ~ Exp(\) and Y ~ Exp(p). Find
P(X <Y).
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Example Let U be a uniform random variable on (0, 1), and suppose that the conditional

51 distribution of X, given that U = p, is binomial with parameters n and p. Find the
probability mass function of X.
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Example Suppose that X and Y are independent continuous random variables having densi-
5m ties fy and fy, respectively. Compute P{X < Y}.
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