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Useful information: For Z ~ N(0,1), Pr(Z > 2.57) = 0.005, Pr(Z > 2.32) =
0.01, Pr(Z > 1.64) = 0.05, Pr(Z > 1.28) = 0.10.

1. (20 points) Suppose X is the mean of 100 observations from a popu-

lation with mean s and variance ¢@ = 25. Find limits between which

X — p will lie with probability at least .90. Use both Chebychev's In-

equality and the Central Limit Thecrem, and comment on each other.

2. (20 points) Two movie theaters compete for the business of 2,000 cus-
tomers. Assume that each customers choose between the movie the-
aters independently and with “difference.” Let N denote the number
of seats in each theater.

(a) Using a binomial model; find an expression for N that will guar-
antee that the probability of turning away a customer (because a
full house) is less than 1%.

(b} Use the normal approximation to get a numerical value for N.

3. (20 points) Suppose the random variable X has a lognormal distribu~
tion.

{a) Show that the pdf of Xis
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(b) Calculate E(X) and Var{X).

4. (20 points) Let J{L ... X, be a random sample, where X = ﬁ'f‘ml Xy
and §% = L (X =X !

n~=] l—l
{a) Show that
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(b) Assume that X, ..., Xy have a finite fourth moment, and denote

8, = EX,, 8; = E(X, = 6,), j = 2,3,4, Show that Var(5?) =
1(gy — 2=363),

5. (20 points) Let Xj, .., X, be iid with pdf
flz]g) = I—H}“"] :r:=l]or1.l]£|9£%

fa) Find the method of moments estimator and MLE of 8.
(b) Find the mean squared errors of each of the estimators.
(c) Which estimator is preferred? Justify your answer.
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