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9.17: Hypothesis Test for Difference in Two Population Proportions (4 of 6)

Learning Objectives

e Under appropriate conditions, conduct a hypothesis test for comparing two population proportions or two treatments. State
a conclusion in context.
o Given the description of a statistical study, evaluate whether conclusions are reasonable.

Reminder about Finding P-values

In a hypothesis test, the P-value is based on the assumption that the null hypothesis is true. But the P-value is also related to the
alternative hypothesis. The logic here is the same logic we used in Inference for One Proportion with hypothesis tests.

When Hg: p; — p» < 0, the difference in sample proportions from the data must be significantly less than zero to provide evidence
against the null hypothesis and in favor of the alternative hypothesis. In this case, the P-value describes differences in sample
proportions that are less than the difference observed in the data. This is the area to the left of the test statistic. We call it a left-
tailed test.

Similarly, when Hy: p; — p» > 0, the difference in sample proportions observed in the data must be significantly greater than zero to
provide evidence against the null hypothesis and in favor of the alternative hypothesis. In this case, the P-value describes
differences in sample proportions that are greater than the difference observed in the data. This is the area to the right of the test
statistic. We call it a right-tailed test.

When H,: p; — p, # 0, the difference in sample proportions observed in the data must be significantly different from zero to provide
evidence against the null hypothesis and in favor of the alternative hypothesis. In this case, the P-value is two-tailed. It is twice the
area of the smaller tail defined by the test statistic.
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The next two activities provide more practice with conducting a hypothesis test for a difference between two population
proportions. You will need the simulation below to complete these activities.

Click here to open this simulation in its own window.

A link to an interactive elements can be found at the bottom of this page.
Try It

Is a New Antidepressant Effective in Treating Depression?

Depression has many effective treatment options. Suppose that in a clinical trial researchers study a new antidepressant. They
randomly assign 90 depressed teens to one of two groups: 40 teens receive the antidepressant Fluoxetine with psychiatric therapy.
Of these, 25 improve. The remaining 50 teens receive placebos with psychiatric therapy. Among this group, 18 improve. The
experiment is double blind, so neither the teens nor the psychiatrists know which participants receive Fluoxetine or placebo.

Define p; and p; to be the proportions of all teens who improve when taking Fluoxetine and placebo, respectively, with psychiatric
treatment. We will test the claim, at 1% significance (a« = 0.01), that the proportion of teens who improve after the Fluoxetine
treatment is greater than the proportion for teens who received a placebo.
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Are There Racial Differences in Antidepressant Use?

The following excerpt is from an article by Kerry Sheridan, “In the US, Many with Severe Depression Go Untreated” (AFP, Oct.
19, 2011).

The United States is a world leader in rates of antidepressant use, but as many as two-thirds of Americans with severe
depression are not on medication....The data also showed significant racial and ethnic differences, with almost 14 percent of
non-Hispanic whites taking antidepressants compared to four percent of African-Americans and three percent of Mexican-
Americans....[E]ven though non-whites are getting treated less often, studies have shown that they are just as likely as whites to
suffer from depression. Income appeared to play no role in the prevalence of antidepressant usage, said the study.

The data in this study comes from 12,637 people who were interviewed as part of the National Health and Nutrition Examination
Surveys (NHAMES) from 2005 to 2008.
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