AP Statistics Quiz 10.3-10.4 — Reinsch Name:

Read the brief newspaper article on using a depression pill to help smokers quit.

Depression Pill Seems to Help Smokers Quit

BosToN — Taking an antidepression medicine appears to double smokers’ chances of kicking
the habit, a study found. The Food and Drug Administration approved the marketing of this
medicine, called Zyban or bupropion, to help smokers in May. The results of several studies
with the drug, including one published in today’s issue of the New England Journal of
Medicine, were made public then.

The newly published study was conducted on 615 volunteers who wanted to give up
smoking and were not outwardly depressed. They took either Zyban or dummy pills for 6
weeks. A year later, 23 percent of those getting Zyban were still off cigarettes, compared
with 12 percent in the comparison group.

1. The results of this experiment were significant at the o = .05 significance level. In your opinion, are the
results practically significant? Justify your position.

2. In performing a test of significance, the researcher can choose between adopting a fixed significance level
or calculating a P-value. Does it matter which approach is taken? If so, describe the circumstances when
one should use each approach.



Many homeowners buy detectors to check for the invisible gas radon in their homes. We want to determine the
accuracy of these detectors. To answer this question, university researchers placed 12 radon detectors in a
chamber that exposed them to 105 picocuries per liter of radon. The detector readings were as follows:

91.9 97.8 111.4 122.3 105.4 95.0
103.8 99.6 96.6 119.3 104.8 101.7

Assume that o = 9 picocuries per liter of radon for the population of all radon detectors.
We want to determine if there is convincing evidence at the 10% significance level that the mean reading of all
detectors of this type differs from the true value 105, so our hypotheses are Hp: p=105and Hz: p = 105. A

significance test was completed to answer this question. The test statistic is z = —0.3336 and the P-value is 0.74.

3. Describe what a Type | error would be in this situation.

4. Calculate the probability of a Type | error for this problem.

5. Describe what a Type Il error would be in this situation.

6. The researchers who carried out the study suspect that the large P-value is due to low power. First
determine the probability of a Type Il error when in fact g = 100. Then compute the power of the test
against the alternative.

7. If the sample size is increased to n = 30, what will be the power against the alternative, p = 100?



