MATH 557 - ASSIGNMENT 3

To be handed in not later than 5pm, 17th March 2010.
Please hand in during lectures, to Burnside 1225, or to the Mathematics Office Burnside 1005

1 Suppose X1, ..., X, are a random sample from a Poisson(f) distribution. Let 7(#) be defined by
7(6) = Pro[X = 0]

Find the best unbiased estimator of 7 based on X7, ..., X,,.
4 M ARKS

2 Suppose that X1, ..., X, is a random sample from the Pareto-type density

202
Ixo(x]0) = ?1(9,00)(35)

where 0 < ¢ < 1. Let X () = min{ Xy, ..., Xp}.

(a) Show that the ML estimator of 6 is biased, and find the variance of this estimator.

4 MARKS
(b) Consider an estimator T' = T'(X(y)) of 0 of the form
aXm Xo =l
T(Xq)) =
b X (1) = 1
for real constants a and b. Deduce the values of a¢ and b that render T unbiased for 6.
4 M ARKS
(c) By considering unbiased estimators, U, of zero based on X (1)r where, for all 9,
E[U(X(1))] = 0
and the estimator T from (b), find the best unbiased estimator of 6.
8 M ARKS
3 Suppose X1, ..., X, are a random sample from a Uni form(0, ) distribution, where 6§ > 0. Find
the best unbiased estimator of
0(3 + 20)
() = ——=.
6
4 M ARKS
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