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(b). Describe a Type II error in terms of this situation. (5%)
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Please refer Appendix to look for the numbers and probabilities that you may need for the answers |

of the following questions.

Company A is currently devoloping a new technique to remove a hazardous compound in
contaminated soil. Suppose that you are an expert to be invited to check the effectiveness of this
new technique. You took four soil specimens containmated with this hazardous compound and
treated these specimens with company A’s new technique. After 101 days of incubation, the
percentage of this hazrdous compound removed from each soil specimen was measured. The mean
percentage is 50 and the sample standard deviation is 2. Find and interpret a 95% confidence
interval for the mean percentage of this hazardous compound removed from a soil specimen in
which the new technique was used. In addition, please use a 95% confidence interval to estimate
the true variance in the percentages of hazardous compound removed. (15%) -

A random sample of 5 pairs of observations were selected. The corresponding values for each pair
are (38, 32), (28, 24), (31, 27), (26, 23), (24, 22).

(2). Use a = .05 to test the null hypothesis Ho: us= 0 against Ha: ua# 0, wWhere gz = u1 — p2. (10%)
(b). Form a 95% confidence interval for ua. (5%)

In a sample of 196 women with skin disease from using makeup, 10 were diagnosed with a
titanium allergy. Compute a 95% confidence interval for the proportion of women with skin
disease from using makeup who have a titanium allergy. (10%)

A salesperson claims that 99% of its USB drives are defect-free. You want to check whether his
claim is accountable and hence you select 1,600 USB drives to be tested. The tests indicate that 10
CDs are defective. Assuming that the salesperson’s claim is correct, what is the probability of
finding 10 or more defective USB drives in a sample of 1,6007 Do you have doubts on the
salesperson’s claim? (10%)

A study claims that only 50% of shoplifters are turned over to police. A random sample of 50
grocery stores were questioned about the number of shoplifters that turned over to police last year.
The results indicate that a total of 30 were turned over to police.

(a). Use a = .05 to conduct a hypothesis test to evaluate whether the results provide sufficient
evidence to contradict the study. (10%)
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For a given data set, the lower quartile is 46, the median is 52, and the upper quartile is 58. The
mimimum value in the data set is 30, and the maximum is 83. Please explain whether the minimum

and the maximum values are outliers. (7%)

Ina population of 1,500 athletes, suppose 150 are doping. Of the users, suppose 75 would test
positive for doping. Of the nonusers, suppose 15 would test positive. Given that the athlete is a
user, find the probability that a drug test for doping will yield a positive result. (10%)

-Suppose that a survey was conducted of university presidents, of which 51 were from general
private universities (Group 1), 18 were from general public universities (Group 2), and 51 were
from science and technology universities (Group 3). Their responses were measured on a 7-point
scale. Their means are 4.50, 3.50, and 3.31 for Group 1, Group 2, and Group 3, respectively. In
order to compare the mean responses of university presidents from these three groups, the data
were analyzed with a compietely randomized design ANOVA. Please describe the null and
alternative hypotheses for the ANOVA F-test. Besides, if the observed significance level of the test
was found to be p-value <.004. What conclusion can you draw if you want to test at a = .03? (8%)

Consider the population described by the probability distribution shown in the following table.

x 1 2 3 4 5
p(x) 3 2 2 2 1

Assume that a random sample of » = 2 measurements is randomly selected from the population.
Describe the sampling distribution of the sample median and prove whether the median is an
unbiased estimator of the population mean u. (10%)
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