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Instructions

Do all four problems.

Show all of your computations.
Prove all of your assertions or quote appropriate theorems.

This is a closed book examination.
This is a three hour test.
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t lÿet X 2 t)be a ÿanclom vmmble on (tZ, A, P) and Jl,. XdP = .. 0 <. ÿ < ,>c, Show /he
seg fUllCI;1Oll 1/ defined on A as follows.

z,(A) =-a.l /iÿ XdP

Js a proba, bflÿty measure on ,A.

2. Lot {X., rÿ 2 1} be a, sequence of ÿandom variables Show X,, -ÿ> 0 fl and only fl

2

r9.   --ÿ 07

ProbÿLbihty all(] Stat, istical 'Yheoly



3. [25 points] Let {Xn : n _> 1} be a sequence of random variables and let c be a constant. Show
that if the sequence {Xÿ : n > 1} converges in distribution to c, then the sequence {X,ÿ : n >_ 1}
converges in probability to c.

4. [25 points] Let P = {Po, 0 € ®} be a family of distributions, where 0 is a p-dimensional
parameter contained in a parameter space (9.  Suppose that the distributions Po of 79 have

dPO with respect to a ÿr-finite measure/z. Let XI,. •  Xÿ be a randomprobability densities Po = d-7-                                            " '

sample drawn from a population with density Po. Write X = (X1,..., Xn) and x = (Xl,..., Xn),
where x is the observed value of X. Show that a necessary and sufficient condition for a statistic

po(x) is a function only ofU(X) to be sufficient for 79 is that for any fixed 0 and 00, the ratio po-7ÿ

U(x).


