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1. (20%)
(5%) (a) Let X and Y be independent random variables having cumulative distribution
functions Iy and Iy, respectively. Define Z=max{X,¥} and W=min{X,Y} to

be the larger and the smaller of the two, respectively. Determine the
cumulative distribution functions I, and /%,

(15%)(b) Let X and Y be independent random variables uniformly distributed over the

interval [0--21-,0+-;—} for some fixed g. Show that W=X-Y has a distribution

that is independent of ¢ with density function:

I+w  for —-1Sw<0,
Su(W)={l-w for Osws],
0 for |w|>l.

2. (15%)Let 3 and s? be the sample mean and variance, respectively, of 1, observations
- randomly selected from a population with mean u, and variance ¢f. Similarly, dcfine 3,
an'd S; for an independent random sample of n, observations from a population with
mean g, and variance o2,
(5%) (a) Derive a (1- a)100% large-sample confidence interval for (- p,).

(5%) (b) Suppose of =o?=¢?, determine the pooled estimator of the common
variance g?,
(5%) (c) Suppose of =0} =0?, derive a (1-a)100% small-sample confidence interval
pp 1 =03

for (i, - p,).

3. (15%)Suppose *1.%2,.%, is a random sample from a normal distribution with
unknown mean ¢ and variance g2 = 1, i.e.,

. | Aew)f

f()‘) = ﬁ;e /

(5%) (a) Determine the likelihood function of the sample, L(x,,x,, -, x,;u).

(10%)(b) Suppose we want to test Iy:p=0 against the alternative f1,:u> 0. Fisher's
likelihood ratio test statistic is

A= Likelihood assuming 1 = 0
Likelihood assumingu = 1

where ji is the maximum likelihood estimatior of u. Show that
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