MA 2611 A’ 01 Test 2, Part 2

1. Recall the following problem from test 1:
Infection with an apparently harmless, newly recognized virus called hepatitis G, seems to interfere with HIV, slowing
its progress and prolonging survival of AIDS patients, according to an Associated Press article in the September 6,
2001 edition of the Boston Globe. A study by researchers at the Iowa City Veterans Affairs Medical Center and the
University of Iowa looked at 362 HIV-infected patients treated between 1988 and 1999. The researchers found that 144
of these patients were also infected with hepatitis G. Of the 144 who were infected with hepatitis G, 41 died during four
years of follow-up compared with 123 of the 218 who were not infected with hepatitis G.

Assume the 144 patients with both HIV and hepatitis G form a random sample from the population of all such
individuals, and that the second sample of 218 patients form a random sample from the population of all patients with

HIV but no hepatitis G.

(a) (10 points) Obtain a point estimate of the difference between the proportion of the population of patients infected
with both HIV and hepatitis G who survive four years and the proportion of the population of patients infected
with HIV but not with hepatitis G who survive four years.

(b) (10 points) Obtain a 95% approximate score confidence interval for the difference estimated in (a).



(c) (10 points) Explain what “95% confidence” means here.

(d) (10 points) Explain in layman’s terms what the interval you computed in (a) means in terms of the population
proportions involved.



2. A computer manufacturer randomly samples computer mice from the production line and subjects them to wear tests.
In one such test, the left mouse button is pressed repeatedly by a testing machine until it fails. Data on the number of
press-release cycles until failure in 12 test mice has mean 6709.6 and standard deviation 117.2. The process is stationary,
and the data show no evidence of nonnormality.

(a) (10 points) Construct a level 0.99 confidence interval for the population mean cycles to failure.

(b) (20 points) Construct an interval based on the 12 values in the data set which you are 99 percent confident will
contain the number of cycles to failure of the next mouse tested. If the next mouse fails after 6208 cycles, what
will you conclude based on the interval you calculated?



(c) (20 points) Construct an interval you are 99% confident will contain at least 95% of all cycles to failure values
in the population. Interpret this interval in terms of “99% confidence”.



3. (10 points) Consider a level L confidence interval for the mean p in the C+E model where o is known. If I want to
double the precision of the interval (i.e., make it half as wide), how much must I increase the sample size? How about
if T want to triple the precision? Give a general formula for how much I must increase the sample size n to make the

interval k times as precise.



