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                CHAPTER 12 REVIEW
   1. Brittany thinks she has a bad penny because, after 150 flips she
   counted 88 heads. Find a 99% confidence interval for the true
   proportion of heads. Do you think the coin is biased?
   ANS:
   First we need to check to see if using a z interval is justified.
    Because both of these are greater than or equal to 5, we can
   construct a 99% z interval:  (0.484, 0.69). We are 99%
   confident the true proportion of heads for this coin is between 0.484
   and 0.69. If the coin were fair, we would expect, on average, 50%
   heads. Because 0.50 is in the interval, it is a likely population
   value for this coin. Brittany may well have a fair coin.
   2. Historically, about 60% of a company’s products are purchased by
   people who have purchased products from the company before. The
   company is preparing to introduce a new product and want to generate a
   95% confidence interval for the proportion of their current customers
   that will purchase the new product. They want to be accurate within
   3%. How many customers do they need to sample?
   ANS:
   Based on historical data, choose p-hat = 0.6. Then,  They need
   to sample 1025 customers. Had they not had the historical data, they
   would have had to use p* = 0.5. If p* = 0.5,  or 1068
   customers. By using p-hat = 0.6, they were able to sample 43 less
   customers.
   3. You are going to create a 95% confidence interval for a population
   proportion and want the margin of error to be no more than 0.05.
   Historical data indicate that the population proportion has remained
   constant at about 0.7. What is the minimum size random sample you need
   to construct this interval?
   (a) 385
   (b) 322
   (c) 274
   (d) 275
   (e) 323
   ANS: E
   p-hat = 0.7, ME = 0.05, z* = 1.96,  You need a sample of 323.
   4. A 95% confidence interval for the difference between two population
   proportions is found to be (0.07, 0.19). Which of the following
   statements are true?
   I. It is unlikely that the two populations have the same proportions.
   II. We are 95% confident that the true difference between the
   population proportions is between 0.07 and 0.19.
   III. The probability is 0.95 that the true difference between the
   population proportions is between 0.07 and 0.19.
   (a) I only
   (b) II only
   (c) I and II only
   (d) I and III only
   (e) II and III only
   ANS: C
   Because 0 is not in the interval (0.07, 0.19), it is unlikely to the
   true difference between the proportions. III is just plain wrong! We
   cannot make a probability statement about an interval we have already
   constructed. All we can say is that the process used to generate this
   interval has a 0.95 chance of producing an interval that does contain
   the true population proportion.
   5. You attend a large university with approximately 15,000 students.
   You want to construct a 90% confidence interval estimate, within 5%,
   the proportion of students who favor outlawing mimes. How large a
   sample do you need?
   ANS:
   C = 90%  z* = 1.645, ME = 0.05,  You would need to survey at
   least 271 students.
   6. Two groups of 40 randomly selected students were selected to be
   part of a study on drop-out rates. One group was enrolled in a
   counseling program designed to give them skill needed to succeed in
   school and the other group was received no special counseling. Fifteen
   of the students who received counseling dropped out of school and 23
   of the students who did not receive counseling dropped out. Construct
   a 90% confidence interval for the true difference between the drop-out
   rates of the two groups. Interpret your answer in the context of the
   problem.
   ANS:
   This is a two-proportion situation. We are told that the groups were
   randomly selected, but we need to check that the samples are
   sufficiently large:
    because  are all greater than or equal to 5, we are
   justified in constructing a two-proportion z interval. For a 90% z
   confidence interval, z* = 1.645. Thus, (0.02, 0.38).
   We are 90% confident that the true difference between dropout rates is
   between 0.02 and 0.38. Because 0 is not in this interval, we have
   evidence that the counseling program was effective at reducing the
   number of dropouts.
   7. A flu vaccine is being tested for effectiveness. Three hundred
   fifty randomly selected people are given that vaccine and observed to
   see if they develop the flu during the flu season. At the end of the
   season, 55 of the 350 did get the flu. Construct a 95% confidence
   interval for the true proportion of people who will get the flu
   despite getting the vaccine.
   ANS:
   
   The conditions are satisfied to construct a one-sample z interval.
    (0.119, 0.195).
   8. A study was conducted to see if attitudes toward travel have
   changed over the past year. In the prior year, 25% of American
   families took at least one vacation away from home. In a random sample
   of 100 families this year, 29 families took a vacation away from home.
   What is the P value of getting a finding this different from expected?
   ANS:
   We have H0: p = 0.25, Ha: p ≠ 0.25.
    Because the hypothesis is two-sided, we are concerned about
   the probability of being in either tail of the curve even though the
   finding was larger than expected.
   
   Look up on Table A, we find 1 – 0.8212 = 0.1788.
   P-value = 2 (0.1788) = 0.3576.
   9. Consider a screening test for prostate cancer that its maker claims
   will detect the cancer in 85% of the men that actually have the
   disease. One hundred seventy-five men who have been previously
   diagnosed with prostate cancer are given the screening test, and 141
   of the men are identified as having the disease. Does this finding
   provide evidence that the screening test detects the cancer at a rate
   different from the 85% rate claimed by its manufacturer?
   ANS:
   Let p = the true proportion of men with prostate cancer that test
   positive.
   H0: p = 0.85 and Ha: p ≠ 0.85
   
   Look up on Table A, we find that 1 – 0.9495 = 0.0505.
   P-value = 2 (0.0505) = 0.101
   Because P is reasonably large, we do not have sufficient evidence to
   reject the null hypothesis. The evidence is insufficient to challenge
   the companies claim that the test is 85% effective.
   10. Maria has a quarter that she suspects is out of balance. In fact,
   she thinks it turns up heads more often than it would if it were fair.
   She has lots of time on her hands, so she decided to flip the coin 300
   times and count the number of heads. There are 165 heads in the 300
   flips. Does this provide evidence at the 0.05 level that the coin is
   biased in favor of heads? At the 0.01 level?
   ANS:
   Let p = the true proportion of heads if this is a fair quarter.
   H0: p = 0.50 and Ha: p > 0.50.
   
   Look up Table A, we find that 1 – 0.9582 = 0.0418.
   At 0.05 level, 0.0418 < 0.05, we have evidence to reject the null.
   At 0.01 level, 0.0418 > 0.01, we do not have sufficient evidence to
   reject the null hypothesis.
   11. Two versions of a new vaccine are developed and a study is
   conducted to determine if they differ in their effectiveness. The
   results from the study are given in the following table.
   Vaccine A
   Vaccine B
   Infected
   102
   95
   Not infected
   123
   190
   Total
   225
   285
   Does this study provide statistical evidence at the 0.01 level, that
   the vaccines differ in their effectiveness?
   ANS:
   Let p1 = the population proportion infected after receiving Vaccine A.
   Let p2 = the population proportion infected after receiving Vaccine B.
   H0: p1 = p2 and Ha: p1 ≠ p2
   
   Look up Table A, we find that 1 – 0.9971 = 0.0029
   P-value = 2 (0.0029) = 0.0058.
   Because 0.0058 < 0.01, we have sufficient evidence to reject the null
   hypothesis. We have strong evidence that the two vaccines differ in
   their effectiveness.
   12. We are going to do a two-sided significance test for a population
   proportion. The null hypothesis is H0: p = 0.3. The simple random
   sample of 225 subjects yields p-hat = 0.35. What is the standard error
   involved in this procedure if
   (a) you are constructing a confidence interval for the true population
   proportion?
   (b) you are doing a significance test for the null hypothesis?
   ANS:
   (a) For a confidence interval, you use the value of p-hat in the
   standard error. Hence, 
   (b) For a significance test, you use the hypothesized value of p.
   Hence, 
   13. For the following data,
         n
         x
         
         Group 1
         40
         12
         0.3
         Group 2
         35
         14
         0.4
   (a) What is the value of the test statistic for H0: p1 = p2?
   (b) What is the P-value of the test statistic?
   ANS:
   (a) 
   
   (b) z = -0.91  P-value = 2 (0.1814) = 0.36
   14. The new reality TV show, “I Want to Marry a Statistician,” has
   been showing on Monday evenings, and ratings show that it has been
   watched by 55% of the viewing audience each week. The producers are
   moving the show to Wednesday night but are concerned that such a move
   might reduce the percentage of the viewing public watching the show.
   After the show has been moved, a random sample of 500 people who are
   watching television on Wednesday night are surveyed and asked what
   show they are watching. Two hundred fifty-five respond that they are
   watching “I Want to Marry a Statistician”. Does this finding provide
   evidence at the 0.01 level of significance that the percentage of the
   viewing public watching “I Want to Marry a Statistician” has declined?
   ANS:
   Let p = the true proportion of Wednesday night television viewers who
   are watching “I Want to Marry a Statistician.”
   H0: p = 0.55 and Ha: p < 0.55
   
   Look at Table A, P-value = 0.036.
   Because P-value = 0.036 > 0.01, we do not have sufficient evidence to
   reject the null hypothesis. The evidence is insufficient to conclude
   at the 0.01 level that the proportion of viewers has dropped when the
   program was moved to a different night.
   15. The directors of a large metropolitan airport claim that security
   procedures are 98% accurate banned metal objects that passenger may
   try to carry onto a plane. The local agency charged with enforcing
   security thinks the security procedures are not as good as claimed. A
   study of 250 passengers showed that screeners missed nine banned
   carry-on items. What is the P value for this test and what conclusion
   would you draw based on it?
   ANS:
   H0: p = 0.98 and Ha: p < 0.98.
   
   P-value = 0.035.
   This P value is quite low and provides evidence against the null and
   in favor of the alternative that security procedures actually detect
   less than the claimed percentage of banned objects.
   16. An election is bitterly contested between two rivals. In a poll of
   750 potential voters taken 4 weeks before the election, 420 indicated
   a preference for candidate Grumpy over candidate Dopey. Two weeks
   later, a new poll of 900 randomly selected potential voters found 465
   who plan to vote for Grumpy. Dopey immediately began advertising that
   support for Grumpy was slipping dramatically and that he was going to
   win the election. Statistically speaking (say at the 0.05 level), how
   happy should Dopey be (i.e. how sure is he that support for Grumpy has
   dropped)?
   ANS:
   Let p1 = the true proportion of voters who plan to vote for Grumpy 4
   weeks before the election.
   Let p2 = the true proportion of voters who plan to vote for Grumpy 2
   weeks before the election.
   H0: p1 = p2 and Ha: p1 > p2
   
   P-value = 1 – 0.9599 = 0.04
   Because P-value < 0.05, we can reject the null hypothesis. Candidate
   Grumpy does seem to have cause for celebration – there is strong
   evidence that support for candidate Dopey is dropping.
   17. How large a sample is needed to estimate a population proportion
   within 2.5% at the 99% level of confidence if
   (a) you have no reasonable estimate of the population proportion?
   (b) you have data that shows the population proportion should be about
   0.7?
   ANS:
   (a) 
   (b) 
   18. A random sample of 100 candies has 25 that are yellow. Construct
   the 95% confidence interval for the true proportion of yellow candies.
   ANS:
   
   We are 95% confident that the true proportion of yellow candies in the
   population is between about 0.165 and 0.335.
   19. What is the minimum number of candies needed in a sample to
   estimate the true proportion of green candies with a 4% margin of
   error at 95% confidence? Assume that previous information estimated
   the proportion of green to be 30%.
   ANS:
    candies are needed.
   20. We are interested in finding the difference in the proportions of
   high school seniors taking AP Statistics between rural and urban areas
   of a populous state. An SRS of 250 rural high school seniors was taken
   and 82 are taking AP Statistics. In urban areas, an SRS of 280 seniors
   produced 56 taking AP Statistics. Compute a 90% confidence interval
   for the true difference between the proportions of high school seniors
   taking AP Statistics in rural and urban areas.
   ANS:
   
   CI =  (0.0653, 0.1907)
   We are 90% confident that the difference between the true proportions
   of high school seniors who take AP Statistics in rural and urban areas
   is between 7% and 19%. We could alternately say that the proportion of
   rural seniors taking AP Statistics is between 7% and 19% higher than
   the proportion of urban seniors.
   21. A survey was conducted to determine the percentage of cat owners
   who vaccinate their pets on a yearly basis. A random sample of 200 cat
   owners showed that 126 of them vaccinate their pets yearly. A 90%
   confidence interval for the true percentage of cat owners that
   vaccinate their pets yearly is
   (a) 
   (b) 
   (c) 
   (d) 
   (e) 
   ANS: C
   22. A random sample of the actual weight of 5 pound bags of
   Barks-A-Lot Dog Food produces a mean of 4.963 pounds and a standard
   deviation of 0.067 pound. If the sample size if 50, which of the
   following will approximate a 95% confidence interval for the mean
   weight of dog food from this company?
   (a) 4.963 ± 0.009
   (b) 4.963 ± 0.016
   (c) 4.963 ± 0.019
   (d) 4.963 ± 0.067
   (e) 4.963 ± 50
   ANS: C
   23. A television news station wants to make sure that election polls
   have a margin of error of ±3%. What is the minimum number of voters
   that must be polled using 95% confidence and an estimate of 0.5 for p?
   (a) 17
   (b) 544
   (c) 752
   (d) 1068
   (e) 3000
   ANS: D
   24. A high school junior running for student body president claims
   that 80% of the student body will vote for her in the school election.
   Her opponent believes this to be lower and surveys an SRS of 95 likely
   voters in student body. The opponent finds that 68 out of 95 students
   surveyed say they will vote for the junior running for student body
   president. The school has 3500 students. Perform a hypothesis test and
   write a conclusion in the context of the situation.
   ANS:
   H0: p = 0.8 and Ha: p < 0.8
   
   P-value = 0.0202.
   The test statistic produced a P-value very small (0.02), which means
   that if 80% of students actually did favor the junior candidate, there
   is only a 2% chance of getting a test statistic this small or smaller.
   We have sufficient evidence to reject the null hypothesis in favor of
   the alternative hypothesis; the true proportion of students who will
   vote for the junior candidate is less than 0.80.
   25. An airline wants to know if there is a difference in the
   proportions of business travelers on the 4:00 PM flight between
   Chicago and New York and the 6:00 PM flight between the same two
   cities. These flights operate 7 days a week. Random samples of 40
   passengers were taken from flight manifests of each flight for the
   past month. There were 12 business travelers on 4:00 PM flights and 18
   on 6:00 PM flights. Is there a significance difference in the
   proportion of business travelers at these different times?
   ANS:
   H0: p1 = p2 and Ha: p1 ≠ p2
   
   P-value = 2 (0.0838) = 0.1676
   The P-value found is large—there is about 17% chance of seeing a test
   statistic as extreme as or more extreme than the one we observed, if
   the null hypothesis were true. We fail to reject the null hypothesis.
   There is not enough evidence to say that there is a difference in the
   proportion of business travelers between the 4:00 PM and 6:00 PM
   flights between New York and Chicago.
   26. A beekeeper conducting experiments reported results from
   significance tests on the mean number of bees that return to various
   hives after time has passed. The P-value for one particular test was
   0.04. What is one conclusion the beekeeper can make from this value?
   (a) If the null hypothesis were true, we would expect results at least
   as extreme as those observed 4% of the time.
   (b) If the alternative hypothesis were true, we would expect results
   this extreme as those observed 4% of the time.
   (c) 4% of the bees return to the hive.
   (d) 4% of the bees did not return to the hive.
   (e) There is a 4% chance that if he rejects the null hypothesis, he
   will have made a Type I error.
   ANS: A
   This is the explanation of the P-value. If the null hypothesis were
   indeed true, we would see results as extreme as or more extreme than
   what we observed in 4% of all samples.
   27. An insurance company wishes to estimate the number of claims that
   are settled within 30 days. A random sample of 75 of the company’s
   claims found that 60 were settled within 30 days. Find the 95%
   confidence interval for the true population proportion.
   ANS:
   
   We are 95% confident that the percent of claims settled by the
   insurance company within 30 days is between 0.709 and 0.891.
   28. In studying her campaign plans, a candidate wishes to know the
   difference between men’s and women’s views regarding her appeal as a
   candidate. She asks her campaign manager to take two random samples
   and find the 98% confidence interval for the estimated difference in
   proportions. A sample of 500 voters is taken from each population. The
   proportion that finds the candidate appealing is 38.2% for men and
   46.1% for women.
   ANS:
   
   We are 98% confident the difference in the proportion of male and
   female voters who find the candidate appealing is between 0.007 and
   0.151.
   29. To estimate the proportion of TV viewers watching a certain
   special, how large of a random sample is required so that the margin
   of error is 0.04 with 99.8% confidence?
   (a) 18
   (b) 36
   (c) 96
   (d) 1296
   (e) 1493
   ANS: E
   30. A sample of 1000 adults showed that 31% of them are smokers. To
   estimate the proportion of people in the entire population who smoke,
   what additional information would you need?
   (a) The size of the population
   (b) The amount of confidence you desire in your estimate
   (c) The standard deviation for the number of smokers
   (d) The length of time the people smoked
   (e) All the information you need is contained in the problem.
   ANS: B
   31. In a random sample of college students, one question asked
   students which brand of bottled water they prefer. They were given a
   choice of brand A or brand B in that order. Out of 300 students
   surveyed, 180 chose brand A and 120 chose brand B.
   (a) Based on the results of this survey, construct and interpret a 95%
   confidence interval proportion of students who chose brand A.
   (b) What is the meaning of 95% confidence?
   ANS:
   (a) 
   I am 95% confident that the true proportion of students who prefer
   brand A water to brand B is in the interval 54.5% to 65.5%.
   (b) The meaning of 95% confidence is that if all the possible samples
   of size 300 were taken from this population, and confidence intervals
   were then created around each point estimate for each of these
   samples, 95% of them would contain the population mean.
   32. A magazine editor claims that over 40% of the readers are women. A
   sample of 70 readers of the magazine is taken, of which 32 are women.
   Test the editor’s claim using a α = 0.05.
   ANS:
   H0: p = 0.40 and Ha: p > 0.40
   
   P-value = 1 – 0.8340 = 0.1660
   Since 0.1660 > 0.05, we fail to reject the null hypothesis and we do
   not have sufficient evidence against the statement that the proportion
   of women readers is 40%.
   33. A university decided to test the effectiveness of two teaching
   methods utilized by two different faculty members. Sixteen out of 25
   students in Instructor A’s class passed a standardized final exam. In
   comparison, 59 out of 72 students in Instructor B’s class passed the
   same exam. Is Instructor A’s success rate the same as Instructor B’s?
   Use a 0.10 level of significance.
   ANS:
   H0: p1 = p2 and Ha: p1 ≠ p2
   
   P-value = 2(0.0322) = 0.0644
   Since the P-value is less than 0.10, we have evidence against the null
   hypothesis and can conclude that the proportions of success of the
   students in the two professor’s classes are different.
   34. A large manufacturer of jeans has two factories, one in Mexico and
   one in the Philippines. At the end of the assembly lines, the quality
   of each finished pair of jeans is inspected and classified as either
   good or defective. The business manager wants to compare the
   proportion of defective jeans produced by the two factories. From one
   day’s production, he randomly selects 500 jeans from the factory in
   Mexico and finds 25 defective. Similarly, he randomly selects 350
   jeans from the factory in the Philippines and finds 27 defective.
   Estimate the difference in the proportion of defective jeans produced
   by the two factories, using a 98% confidence interval (p1 – p2).
   ANS:
   
   We are 98% confident that the difference between the proportion of
   defective jeans produced by the plant in Mexico and the proportion of
   defective jeans produced by the plant in the Philippines is between
   -0.067 and 0.013.
   Because 0 falls in this interval, we can accept the null hypothesis.
   In other words, there is no significant difference between the
   proportion of defective jeans produced by the factory in Mexico and
   the proportion produced by the factory in the Philippines.
   35. A bank randomly selected 300 checking accounts from all its
   checking accounts and found that 45 were overdrawn at least once in
   the past two years.
   (a) Estimate the true proportion of checking accounts at this bank
   that were overdrawn at least once in the last two years, using a 95%
   confidence interval.
   (b) The bank manager reported that the bank has a significantly lower
   percentage of overdrawn checking accounts compared to the nation as a
   whole. If 20% of accounts nationally are overdrawn, can we believe the
   bank manager’s report?
   ANS:
   (a) 
   We are 95% confident that the true proportion of checking accounts at
   this bank that were overdrawn at least once in the last two years is
   between 0.11 and 0.19.
   (b) H0: p = 0.2 and Ha: p < 0.2
   
   P-value = 0.0150
   Because 0.0150 < 0.05, we can reject the null hypothesis.
   36. A statistician selects a random sample of 200 seeds from a large
   shipment of a certain variety of tomato seeds and tests the sample for
   percentage germination. If 155 of the 200 seeds germinate, then a 95%
   confidence interval for p, the population proportion of seeds that
   germinate is:
   (a) (.726, .824)
   (b) (.717, .833)
   (c) (.706, .844)
   (d) (.713, .844)
   (e) (.726, .833)
   ANS: B
   37. Some scientists believe that a new drug would benefit about half
   of all people with a certain blood disorder. To estimate the
   proportion of patients who would benefit from taking the drug, the
   scientists will administer it to a random sample of patients who have
   the blood disorder. What sample size is needed so that the 95%
   confidence interval will have a width of 0.06?
   (a) 748
   (b) 267
   (c) 1,503
   (d) 2,056
   (e) 2,401
   ANS: B
   38. In a random sample of 800 Winnipeg automobile owners, it was found
   that 480 would like to see the size of the cars reduced. A 95%
   confidence interval for the proportion of all Winnipeg car owners who
   would like to see smaller cars is:
   (a) (0.566, 0.634)
   (b) (0.572, 0.628)
   (c) (0.532, 0.667)
   (d) (0.555, 0.645)
   (e) (0.560, 0.630)
   ANS: A
   39. A random sample of 900 individuals has been selected from a large
   population. It was found that 180 are regular users of vitamins. Thus,
   the proportion of the regular users of vitamins in the population is
   estimated to be 0.20. An estimate of the standard error of this
   estimate is:
   (a) 0.1600
   (b) 0.0002
   (c) 0.4000
   (d) 0.0133
   (e) 0.0267
   ANS: D
   40. A Gallup poll of 1089 adults found 326 supported the policies of a
   particular political party. A 95% confidence interval for the true
   level of support in the entire Canadian population is:
   (a) (.270, .330)
   (b) (.299, .300)
   (c) (.285, .313)
   (d) (.267, .332)
   (e) (.273, .327)
   ANS: E
   41. Refer to the previous question. What sample size would be needed
   in order to be 95% confident that the true level of support is within
   0.01 of the estimated proportion, assuming that the previous poll
   provides us with a reasonable estimate of the true support?
   (a) 5047
   (b) 9604
   (c) 1089
   (d) 3458
   (e) 8068
   ANS: B
   42. A marketing research organization wishes to estimate the
   proportion of television viewers who watch a particular prime-time
   comedy on May 24th. The proportion is thought to be about 0.30. What
   is the least number of viewers that should be randomly selected to
   ensure that a 95% confidence interval for the true proportion of
   viewers will have a WIDTH of 0.06 or less?
   (a) 225
   (b) 1068
   (c) 267
   (d) 897
   (e) 683
   ANS: D
   43. In a test of Ho: p = 0.4 against Ha: p ≠ 0.4, a sample of size 100
   produces Z=1.28 for the value of the test statistic. Thus the p-value
   (or observed level of significance) of the test is approximately equal
   to:
   (a) 0.90
   (b) 0.40
   (c) 0.05
   (d) 0.20
   (e) 0.10
   ANS: D
   44. A random sample of 100 voters in a community produced 59 voters in
   favour of candidate A. The observed value of the test statistic for
   testing the null hypothesis Ho: p =0.5 versus the alternative
   hypothesis Ha: p ≠ 0.5 is:
   (a) 1.80
   (b) 1.90
   (c) 1.83
   (d) 1.28
   (e) 1.75
   ANS: A
   The next two questions refer to the following situation:
   The University of Manitoba research station wishes to investigate if a
   new variety of wheat is more resistant to a disease than an old
   variety. It is known that this disease strikes approximately 15% of
   all plants of the old variety. A field experiment was conducted, and
   of 120 new plants, 12 became infected.
   45. The null and alternative hypotheses are:
   (a) Ho: p = 0.10 Ha: p > 0.15
   (b) Ho: p = 0.10 Ha: p > 0.10
   (c) Ho: p = 0.15 Ha: p 6= 0.15
   (d) Ho: p = 0.15 Ha: p < 0.15
   (e) Ho: p = 0.15 Ha: p > 0.15
   ANS: D
   46. The calculated value of the test statistic is:
   (a) 1.83
   (b) −1.10
   (c) 1.53
   (d) −1.83
   (e) −1.53
   ANS: E
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