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1. Let Xy, ....X, be a random sample and n > 3. Let X and §°% denote the
corresponding sample mean and sample variance respectively.

(a) Show that

S = zZ{x X;)%. (10 %)
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(b) Assume that the X;'s have a finite fourth moment, and denote 8, = E(X;),
g; = E(X; - ¥,j = 2,3,4. Then show that

Var(S?) = —(94 - -—-—9 2). (12 %)
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9. Let Xi...., X, be arandom sample from a population with pdf

0, otherwise,

7, i Tt < 8,
f_,\-(:'rr)={ 1/8, if0<x <9,

Let X() < ... < X be the order statistics. Show that X(;)/ X, and Xy, are
independent. random variables. (10 %)

3. Let Xi...., X, be a random sample from the pdf f(z|u) = exp(—(z — p)),
where —o0 < 1 < F < 00.

(a) Show that Xy = min; X; is a complete sufficient statistic. (10 %)
(b) Prove that X, and sample variance, 5, are independent. (12 %)

4. Let Xy,.... X, beiid. N (#,1). Show that the best unbiased estimator of 6°
is X2 — 1/n, where X is the sample variance of Xi,..., X,. (10 %)
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5. Let Xi,...,X, be a random sample from the pwmf f{z|p) = p(1 - p
1,2,3...., aud 0 < p < 1. Find the MLE of /p(1 — p}. (10 %)

G. Define $% and $% are the two sample variance based on two mdependenl: sam*
ples of size n and m from N{ux, 0% ) and N(uy,0?) respectively. Let s and s,
are the observed values of 8% and S%. Find a 100(1 — a)% confidence interval

for o% /od based on s% and s%. {12 %
X/ 0% X V

7. Let X ~ Bionmniaf(i’, 6)1 0 <« 8 < 1. Consider tEStiIlg H{} c 0 = 1/2 versus
H, : 8 = 3/4. Find the UMP level a = 1/4 test. (14 %)
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