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(25 points) A random sample is drawn from a population that is normally distributed with
mean θ and variance θ, where .

(11) (10 points) Show that the MLE of θ, , is a root of the quadratic equation
, where , and determine which root equals the

MLE.

(12) (15 points) Find the approximate variance of .
(20 points) For a random sample  of Bernoulli( ) variables, it is desired to

test

versus

The test being considered is to reject  if  is large.

Note that  will take on the value of 0 or  with probability  and , respectively.

(20 points) Suppose that  are iid uniform(0,1) random variables, and let

. Define the random variable  by

(31) (5 points) Show that .

(32) (10 points) Show that .

(33) (5 points) How large should  be so that you are  confident that you have the

first four digits of  correct?
(20 points)  and  are independent random variables with 

and . (The density function of  is  where

.) It is impossible to obtain direct observations of  and . Instead, we observe

the random variables  and , where



and

(41) Find the joint distribution of  and .
(42) Prove that  and  are independent.
(15 points) Find a  confidence interval for θ, given  iid with pdf

, where  and .
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