HANDOUT #4
(Confidence Intervals and Choosing Sample Sizes)
1. A Gallup Youth Survey in 2001 found that of 501 randomly selected teenagers in the U.S., 271 of them said they got along “very well” with their parents.  Use this information to estimate the percentage of all U.S. teenagers that get along very well with their parents.  Do so using 95% confidence.

2.  Refer back to #1.  Can you be 95% certain that the percentage of U.S. teenagers that got along very well with their parents in 2001 was lower than 60%?


a.  Yes, we can be 95% confident that less than 60% of teens got along very well with their parents.


b.  No, we cannot be 95% confident that less than 60% of teens got along very well with their parents.


c.  We can’t be 95% confident that less than 60% of teens got along very well with their parents, but we


     can be 95% confident that more than 55% did.

3.  A telephone company claims that private customers pay on average $17.10 per month for long-distance phone calls.  A random sample of 35 customers' bills during a given month produced a sample mean of $22.10 spent on long-distance calls, and a sample standard deviation of $6.71.


A.  Calculate a 95% confidence interval for the average monthly long-distance phone bill.


            B.  Can we be 95% confident that the claims made by the company are invalid?

4. It’s usually suggested that people get 8 hours of sleep each night.  It is thought that the amount people actually get is lower than suggested.  A sample of 65 people living in America was asked how much sleep they got the night before.  The average for the sample was 6.55 hours, and the standard deviation of sleep times is assumed to be 
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=1.68 hours.  Use this information to estimate 
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 with 90% confidence.


5.  In words, what is the confidence interval in #4 attempting to estimate?

6.  A random sample of quiz scores yielded the results:  77, 81, 88, 65, 74, 71, 79, 84, 69, 90, and 93.  Create a 95% confidence interval to estimate the average quiz score for the entire class.


7.  Based on the small sample size in #6, what assumption did we make about the population of quiz scores?
8.  A confidence interval was calculated to estimate the average number of hours per day that females in the U.S. watch TV.    This yielded the following confidence interval:   (2.88, 3.26).  Which of the following is the true statement?


a.  The sample mean was 
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 and the margin of error was .38 hours

b.  The sample mean was 
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and the margin of error was .19 hours

c.  The population mean was 
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 and the margin of error was .19 hours

d.  The population mean is 
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 and the margin of error was .19 hours

e.  We don’t know the population mean, but we do know that 
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f.  None of the above statements is true.

9.  A market survey is conducted by your state legislator to determine the proportion of homeowners who would switch to a new “electrical energy supplier” if they had the opportunity afforded them by new state legislation. Of the 1,200 homeowners surveyed, 68% said they would switch.
A.  Construct a 99% confidence interval to estimate the population proportion.


B.  The legislator states that 5/8ths of the homeowners would switch to a new electrical energy supplier. Use the confidence interval obtained above to test his claim.  Do you think it’s higher than he claimed, lower than he
claimed, or could it be exactly what he claimed?


C.  What’s the probability that the interval contains 
[image: image8.wmf]p

?  What’s the probability that it contains 
[image: image9.wmf]p

ˆ

?
10.  A random sample of lightbulbs is to be taken so that the owner of the company can estimate the average life of his lightbulbs.  How many lightbulbs should he sample so that he can estimate the mean life with 99% confidence and a margin of error of 5 hours?  Assume that it is known that the standard deviation for lightbulb lifetimes is 10 hours.


11.  Suppose you are interested in estimating the percentage of all California high school students who passed the high school exit exam on the first try.  If the goal is to estimate the percentage with 95% confidence and a margin of error of 7%, how many current California high school students’ records should be sampled?


12.  A random sample of students is to be taken to try and estimate the percentage of college students who spend, on average, more than $250 on books each semester.  The publisher that is financing the study would like to estimate with 90% confidence and a margin of error of 4%.  The last time a similar study was conducted suggested that 72% of college students spent, on average, more than $250 per semester.  How many college students should be sampled this time?

KEY:  1.  (49.7%, 58.5%)     2. a     3. ($19.80, $24.41)     3B. yes    4. (6.207, 6.893)     5. The average amount of sleep each night for all people living in America.     6. (73.1, 85.2)     7. That they’re bell-shaped (normal).
8. b     9. (.645, .715)     9B. higher     9C. .99, 1     10. 27 bulbs     11. 196     12. 341
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