Math 580 2017 Exam 3 Name

Let Xi, ..., X, be independent identically distributed random variables with pdf
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a) Find the maximum likelihood estimator of \. (Make sure that you prove that your
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where A >0and 0 <z < 1.
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b) What is the maximum likelihood estimator of A3 ? Explain.
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2) Let Y3, ..., Y, be iid chi-square X,% random variables.

a) Find the limiting distribution of \/n( Y, — ¢ ) for appropriate constant ¢
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b) Find the hrmtlng distribution of \/n [(Y i | for appropriate constant d.
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3) Let Y1, ..., Y;, be iid exponential(\) random variables. Let T = ¢ be an estimator
of A where c is a constant. a) Find the mean square error (MSE) of T as a function of ¢

(and of A and n). EXA‘} CE?’ _ (Q-EY }
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) What value of ¢ makes T an unbiased, consistent estimator of \?
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4) Let Y1, ..., Y, be iid Poisson(@) random variables where A > 0.
a) Find the (Fisher) information number I, @).
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b) Flnd the FCRLB for the variance of an unblased estimator of T(@ =@*. H — ’/‘ (9 )
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) Find the UMVUE of @?. Hint: the UMVUE = a(T)?+ bT where T is the UMVUE
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Take a=l andb = 7 |
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5) Let Y7, ..., Y, be independent identically distributed random variables with pdf
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Whele y and o are both positive. You may use the fact that W = 1/Y ~ G(1/2,2/0).
) Find a complete sufficient statistic T(Y") for o.
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b) Find the UMP level « test for Hy : ¢ = 1 versus H A O > 1 Hlnt make suré -
w(o) is an increasing function.
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where P (T(L) k) =




