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1. (15 %) A pair of fair dice are rolled.
(a) What is the probability that the second die lands on a higher value
than does the first?

(b) What is the conditional probability that at least one lands on 6
given that the dice land on different numbers?

(c) Let X equal the product of the 2 dice. Find the probability dis-
tribution for X.

2. (15 %) Let Y7 and Y; have the joint probability density function given
by
_Jk(l-y) 0<yi <y <1
flyny2) = { 0 elsewhere
(a) Find the value of k£ that makes this a probability density function.
(b) Find P(Y; > 3/4|Y1 = 1/2).
3. (30 %) Let Y1,Y5,...,Y, denote a random sample from the normal
distribution with unknown mean y and unknown variance o2.

(a) Find the method of moments estimators of p and o2.
-(b) Suppose that x is known, find the most powerful a—level test of
Hy : 0? = 02 versus H, : 0% = o, where 0 > o}
(c) Suppose ¢ =0 and o = 1, and for a fixed z, set

X = Y1 fYi>z2
“ 1 0 otherwise

Find E(X).

4. (30 %) Let Y1, Y3,. .., Y, be independent, uniformly distributed random
variables on the interval [0, 6].

(a) Find a sufficient statistic for 6.

(b) Show that U = (1/8)Y,, is a pivotal quantity, and find a 95% lower
confidence bound for 6.

(c) If § = 1, find the probability density function for V =Y; + 5.
5. (10 %) State and prove the Central Limit Theorem.
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