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1. Let X,,...,X, beiid. random variables with p.d.f. given by
fl(x)=ﬂ.e"'{”, A>0, x>0.

1) [10%] Derive the moment generating function A/ () of X,.

2) [10%] Derive the moment generating function M,(#) of S= ZX, .

i=1

3) [10%] Write down the p.d.f. of S=) X,.

i=l

2. Let X,,...,.X, bei.id. random variables following

a uniform distribution on (0,9).Deﬁne Xy =max{X;...,X, }.

"

1) [10%)] Derive an unbiased estimator of 9.

2) [10%] Derive the maximum likelihood estimator (MLE) of 6.

3) [10%] Prove the consistency of the MLE.

4) [10%] »(6-X,,) converges in distribution to what distribution? Prove it.

3. Let X,,...,X, beiid. random variables foliowing N(ﬂ,dj),

where o® >0 is known.
[15%] Derive a level @ most powerful (MP) test for

Hyipu=py vs.  Hyrp=p>p,.
[15%)] Derive a power function B(u) of the above test.

Use the notation: ®(x) = j. !
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