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\1.\ (20%) Let X3, ..., X, be a random sample from uniform (0, 8), U(0, 9), distribution.
Let M = X = 1u<1‘a<x X;.
<i<n

a) Find the probability density function of Al.

b) Use the result in part (@) to find a 95% confidence interval of @ with the form [M, ad]].

2. (15%) Let X be a binomial random variable, B(n,8). Suppose that we want to estimate the

variance of X, VarX. Consider the estimator T'(X) = n - X. (1 - i) Is T(X) unbiased?
n

n
3. (25%) Let Xi, X3, X3 be i.i.d. random variables with density {unction

1 s
f(xz;0) = —0—6"?’, x>0 0>0
a) Find a sufficient statistic, say T for 6.
b) Find E(X,|T), where T is the answer you found in part (a).

¢) Find the uniformly minimum variance unbiased estimator (UMVUE) of 6.

4. (15%) A random variable X takes values 0,1, 2,3 according to one of the 3 distributions
shown in the following table. Suppose we have only one observation on X. Find the maximum
likelihood estimate of 6.

f@|9) | =0 =1 =2 =3
0=-1 0.2 0.3 0.1 0.4
0=0 0.5 0.1 0.2 0.2
=1 0.3 0 04 0.3

5. (25%) Consider a discrete random variable X with the deusity function f(x|€), where 8 =0
or 1, defined as shown in the following table:

f(x|0) | a=-2 x=—1 x=0 r=1 =2
1 1 1 1 1 !
6=0) 1 12 G 6 2 1
1 1 1 1 1 ’
b=11 3 1 5 5 0

For testing the null hypothesis Ho : § = 0 against the alternative H, : 8 = 1 at the level of
significance a = —(1;

a) Find the critical region of the likelihood ratio test.
b) Find the power of test in part (a).

c) Find the power of the test that reject Hy: 60 =0 when X = 1.
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