Math 341, Exam Il, Spring 2010, Name
Student #

Thursday, April 8. Please show the complete solution (with all steps) to each problem to receive
full credit.

1. Suppose that }1,Y>,...,Y,1s a random sample of size n > 3 from normal distribution with
4 3 4

Y > > (% -1)?

mean p and variance ¢°. Let ¥ = "241‘ and 13 = %.Show that 6‘12 — =1

> (1 -15)?

and 6 % = lzlf are unbiased estimators of °. (6 points) Find the efficiency of

3

ol

612 relative to &22 . Which one of the two estimators is better? Why? (12 points)

2. a.—b. The number of persons coming through a blood bank until the first person with
type A blood is found is a random variable Y with a geometric distribution. If p denotes
the probability that any one randomly selected person will posses type A blood, the E(Y)

L and vy = 1_—2”.
p p
a. Find a function of Y that is an unbiased estimator of V(Y). (8 points)



b. Form a reasonable 2-standard—error bound on the error of estimation when Y is

. 1 :
used to estimate —. (7 points)
p

3. The EPA (Environmental Protection Agency) has set a maximum noise level for heavy
trucks at 83 decibels (dB). The manner in which this limit is applied will greatly affect
the trucking industry and the public. One way to apply the limit is to require all trucks to
conform to the noise limit. A second but less satisfactory method is to require the truck
fleet’s mean noise level to be less than the limit. If the latter rule is adopted, variation in
the noise level from truck to truck becomes important because a large value of & would
imply that many trucks exceed the limit, even if the mean fleet level were 83 decibels. A
random sample of five heavy trucks produced the following noise levels (in decibels):
85.4 86.8 86.1 85.3 84.8. Use these data to construct a 95% upper
confidence interval for o . Assume that the data follows a random sample from normal
distribution. (15 points)



4. Suppose that 1,Y,,...,Y,1s a random sample of size n from Poisson distributed
population with mean A.Again, assume that n = 2k for some integer k. Consider

A
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a. Show thatA is an unbiased estimate for A. (6 points)
b. Show that A is a consistent estimator of A. (12 points)

5. a.—c. Assume that 1],...,Y, be a random sample of observations from a gamma-
distributed population with =3 and unknown f.

n
2> Y;
a. Show that 7=l B is a pivotal quantity and has ;(2 distribution with 6n

degrees of freedom. (7 points)



b. Use the pivotal quantity in 5 a. above to derive a 99% confidence interval for .
(10 points)
3
c. Ifasample of size n = 3 yields z Y; =27, use the result in 5 b. above to give a
i=1
99% confidence interval for f. (7 points)

6. Let Xj,...,X,,be arandom sample from Binomial (1, p) find a sufficient statistics for p.
(10 points)



