Unit 9, Module 22: Hypothesis Testing – the Meaning of p-value
1. Write the null and alternative hypotheses you would use to test each of the following situations:

a. In the 1950’s only about 40% of high school graduates went on to college.  Has the percentage changed?

b. We field-test a new flavor soft drink, planning to market it only if we are sure that over 60% of the people like the flavor

2. The following two hypotheses are tested:

· H0: The proportion of U.S. adults who oppose gay marriage is roughly 50%.

· Ha: The proportion of U.S. adults who oppose gay marriage is above 50% (i.e., the majority oppose).

Suppose a survey was conducted in which a random sample of 1,100 U.S. adults were asked about their opinions on gay marriage, and based on the data, the P-value was found to be 0.002.

Comment: Throughout this activity, use a 0.05 (5%) significance level (cutoff).

a. What does a p-value of 0.002 mean?

b. Based on the P-value, what can you conclude?
c. Say that the P-value was not given, but rather, the following conclusion was advertised: "The survey does not provide enough evidence to conclude that the majority of U.S. adults oppose gay marriage." What could have been the P-value that led to this conclusion?
d. When would you conclude that the data provide enough evidence that the proportion of U.S. adults who oppose gay marriage is 50%?
3. The following two hypotheses are tested:

· H0: The average number of miles driven per year is 12,000.

· Ha: The average number of miles driven per year is less than 12,000.

In a survey, 1,600 randomly selected drivers were asked the number of miles they drive yearly. Based on the results, the P-value = 0.068.

Comment: Throughout this activity, use a 0.05 (5%) significance level.

a) The fact that the P-value is .068 means that:
b) Based upon the p-value, which of the following conclusions can be made?
c) Suppose that the p-value was not given, but instead the following conclusion was made: data provides significant evidence that the average number of miles driven per year is less than 12,000. Which of the following could have been the p-value:  -1.96, 0.032, 0.05 or 0.068
d) When would you conclude that the average number of miles driven per year is less than 12,000?
4. An NBC News/Wall Street Journal poll conducted in 2010 predicted that 61% of Americans did not support the Tea Party movement. In a poll of 1,000 Americans this year, 64% say they do not support the Tea Party movement. Has opposition to the Tea Party movement increased since 2010? We test the following hypotheses.

Ho: The proportion of Americans this year who oppose the Tea Party movement is 0.61.

Ha: The proportion of Americans this year who oppose the Tea Party movement is greater than 0.61.

The P-value is 0.026. Interpret the P-value in the context of this issue.

