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5.15 Identify hypotheses, Part |. Write the null and alternative hypotheses in words and then symbols for
each of the following situations.

(a) A tutoring company would like to understand if most students tend to improve their grades (or not)
after they use their services. They sample 200 of the students who used their service in the past year
and ask them if their grades have improved or declined from the previous year.

(b) Employers at a firm are worried about the effect of March Madness, a basketball championship held each
spring in the US, on employee productivity. They estimate that on a regular business day employees
spend on average 15 minutes of company time checking personal email, making personal phone calls,
etc. They also collect data on how much company time employees spend on such non-business activities
during March Madness. They want to determine if these data provide convincing evidence that employee

Q productivity changed during March Madness.
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5.17 Online communication. A study suggests that 60% of college student spend 10 or more hours per
week communicating with others online. You believe that this is incorrect and decide to collect your own
sample for a hypothesis test. You randomly sample 160 students from your dorm and find that 70% spent
10 or more hours a week communicating with others online. A friend of yours, who offers to help you with
the hypothesis test, comes up with the following set of hypotheses. Indicate any errors you see.
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5.19 Cyberbullying rates. Teens were surveyed about cyberbullying, and 54% to 64% reported experienc-
ing cyberbullying (95% confidence interval).”’ Answer the following questions based on this interval.

(a) A newspaper claims that a majority of teens have experienced cyberbullying. Is this claim supported
by the confidence interval? Explain your reasoning.

(b) A researcher conjectured that 70% of teens have experienced cyberbullying. Is this claim supported by
the confidence interval? Explain your reasoning.

(¢) Without actually calculating the interval, determine if the claim of the researcher from part (b) would
be supported based on a 90% confidence interval?
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5.21 Minimum wage, Part |. Do a majority of US adults believe raising the minimum wage will help the
economy, or is there a majority who do not believe this? A Rasmussen Reports survey of a random sample
of 1,000 US adults found that 42% believe it will help the economy.”* Conduct an appropriate hypothesis
test to help answer the research question.
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5.23 Working backwards, Part I. You are given the following hypotheses:

Hy:p=0.3
Ha:p#0.3

We know the sample size is 90. For what sample proportion would the p-value be equal to 0.057 Assume
that all conditions necessary for inference are satisfied.
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