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1. Suppose that X is an exponential random variable with rate α > 0, that Y is an expo-
nential random variable with rate β > 0, and that X and Y are independent. Show

P(X < Y ) =
α

α + β

2. Suppose that X0, X1, . . . are i.i.d. continuous random variables, and define the random
variable N := min{n ≥ 1 : Xn > X0}, which is the index of the first random variable to
exceed X0. Compute E[N ].

3. Suppose that N has a Poisson distribution with rate 1, and that the conditional distribu-
tion of X given {N = n} is uniform over {0, 1, . . . , n+1}. Find the marginal distribution
of X.

4. Suppose that Λ has an exponential distribution with rate θ > 0, and that the conditional
distribution of Y given {Λ = λ} is Poisson with rate λ. Find the conditional distribution
of Λ given {Y = k}.

5. Suppose X and Y are independent random variables, and that they both have geometric
distribution with success probability 0 ≤ p ≤ 1,

P(X = k) = P(Y = k) = (1− p)pk

for all k ∈ N. Set U = min{X, Y }, V = max{X, Y }, and W = V − U . Find the marginal
distribution of U , and show that U and W are independent.
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