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Problem 1

Let X7 ~ Geom (p1), X2 ~ Geom (p2), X1 L Xy, bothon {1,2,...}.
Find:

a. P(X] < Xz);

b. P(X; = x| X1 < X2). Recognize X1|X; < X, as a named distribu-
tion, and state the parameter(s).
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Problem 2

Let Y ~ Beta (7,s). Conditioned on Y = y, let X ~ Geometric (y) on
{0,1,2,...} For simplicity, assume 7,s > 1.

a. Whatis E(X | Y =y)?
b. Find E(X).

c. Find P(X =x), forx € {0,1,2,...}.
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To Snd P(X-3), we use. the Jaw of total prob
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Feel free o Simptﬁ& this cesult if you Tike,

for the intrepd, you may findl that the

result hos a special foem§ 1, ore integers.
Tt will resenble the negative hypergeometric, distribiion
though the wﬂer’gir% reasen is unclear.




Problem 3

Suppose a proportion p of a population has a gene m that makes
them predisposed to migraines. Of these people, the number of mi-
graines they experience in a year follows a Poisson process with rate
u per year, whereas the rest of the population experiences migraines
according to a Poisson process with rate A.

a. What is the probability that a randomly selected individual expe-
riences no migraines in a given year?

b. Let N; denote the number of migraines a randomly selected indi-
vidual experiences in t years. Find E(N;).

c. Find Var(Ny).
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c) Uk use cur rulefor vaciance by mndiﬁon§n33
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Problem 4

Let X, Y have joint den tyf ( y) = 2% ¥ 0 < x < y. Tt can
be shown that fx(x) = 2Ae~2¥, x > 0. Find:

a. The conditional density of Y, given X = x;

b. E(Y|X = x).
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