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Let Xi,-+-, X, be a random sample from a N(¥9,0?) population and suppose the
prior distribution on ¥ is N(u,72). Here we assume that o2, 4 and 72 are all known.

Find the Bayes estimate of 4.
Let X,Y and Z be independent uniform (0,1) random variables. Find P(XY/Z < t).

Let Xi,--+, X, be independently and identically distributed with density

£(@,9) = > exp{—(o— )0}, 2 1

where 9 = (y,0%), ~00 < p < 00,02 > 0. Find the maximum likelihood estimate of

Py(Xy > 1) fort > p.

Let Xj,-++, X, be iid. N(9,1), and let ¥, be a specified value of 9. Does there exist

a UMP test, size o, test of Hy : 9 = U versus Hi : ¢ # 9y 7 Justify your answer.

Consider the Pareto distribution with density, f(z,9) = c¥9™'2~0+5) I, 4, where
¥ > 0 and ¢ is a known positive constant. Let Xi,---,X, be a sample from f.
Compute the (asymptotic) efficiency of the moment estimator of ¥ (using the first

moment) with respective to the information bound.

Let Xy,-++, Xy, be Li.d. with p.d.f. f(z) = &2 jocoen). Let Xy < - < X(u) be

the order statistics. Show that ;%, %, ey % and X(n) are mutually indepen-

dent random variables and find the distribution of each of them.

Let Xi,--+,X, be a random sample from a uniform distribution on the interval

(9,29),9 > 0. Find a minimal sufficient statistic for 9. Is the statistic complete?
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where fi; = £ 3¥_; X;;. Suppose k is fixed but p — co. Is 4% a consistent estimator

of 62 7 Justify your answer.

(9) Consider a genetic trait, which is directly unobservable, but will cause a disease,
among a certain proportion of the individuals that have it. For families in which one
member has the disease, it is desired to estimate the proportion ¥ that has the genetic
trait. Suppose that in a family of » members where one has the disease ( and thus
also the trait), X is the number of members that have the trait. The model used for
X is that p(z,9) = P(Y = z|Y > 1), where Y has a Poisson distribution P(%). Find
the UM.V.U. estimate of ¢(d) = P3(Y > 1).

(10) Let Xi,- -+, X, be a sample from a N(u,0?) population, where o is assumed to be
known. Let 2z, denote the pth quantile of the standard normal distribution. Show
that if &4 + @2 < @, then the shortest level (1 — @) confidence interval for u of the

form

g
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is obtained by taking a; = ap = §.
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