ASSIGNMENT CHAPTER 9

Statistical Methods

Name:
MS 425-427

9.7
(4 points) Independent random samples of 100 observations each are chosen from two normal populations with the following means and standard deviations:


      Population 1





Population 2
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Let 
[image: image3.wmf] denote the two sample means.

a. Give the mean and standard deviation of the sampling distribution of 
[image: image4.wmf].

b. Give the mean and standard deviation of the sampling distribution of 
[image: image5.wmf].

c. Suppose you were to calculate the difference 
[image: image6.wmf] between the sample means. Find the mean and standard deviation of the sampling distribution of 
[image: image7.wmf].

d. Will the statistic 
[image: image8.wmf] be normally distributed? Explain.

Answers:

9.13
(4 points) Children’s recall of TV ads. Marketing professors at Robert Morris and Kent Sate Universities examined children’s recall and recognition of television advertisements. (Journal of Advertising, Spring 2006.) Two groups of children were shown a 60-second commercial for Sunkist FunFruit Rock-n-Roll Shapes. One group (the A/V group) was shown the ad with both audio and video; the second group (the video only group) was shown only the video portion of the commercial. Following the viewing, the children were asked to recall 10 specific items from the ad. The number of items recalled correctly by each child is summarized in the accompanying table. The researchers theorized that “children who receive an audiovisual will have the same level of mean recall of ad information as those who receive only the visual aspects of the ad.”


Video-Only Group





A/V Group
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a. Set up the appropriate null and alternative hypotheses to test the researcher’ theory.

b. Find the value of the test statistic.

c. Give the rejection region for a= .10.

d. Make the appropriate inference. What can you say about the researchers’ theory?

Answers:

9.16
(2 points) Rating service at five-star hotels. A study published in the Journal of American Academy of Business, Cambridge (March 2002) examined whether the perception of the quality of service at five-star hotels in Jamaica differed by gender. Hotel guests were randomly selected from the lobby and restaurant areas and asked to rate 10 service-related items (e.g., “the personal attention you received from our employees”). Each item was rated on a five-point scale (1= “much worse than I expected,” 5= “much better than I expected”), and the sum of the items for each guest was determined. A summary of the guest scores are provided in the following table:

Gender
Sample Size

Mean Score

Standard Deviation

Male

127


39.08


6.73

Female
114


38.79


6.94

a. Construct a 90% confidence interval for the difference between the population mean service-rating scores given by male and female guests at Jamaican five-star hotels.

b. Use the Interval you constructed in part a to make an inference about whether the perception of the quality of service at five-star hotels in Jamaica differs by gender.

Answers:

9.21
(1 points) How do you choose to argue? Educators frequently lament weaknesses in students’ oral and written arguments. In Thinking and Reasoning (Oct. 2006), researchers at Columbia University conducted a series of studies to assess the cognitive skills required for successful arguments. One study focused on whether students would choose to argue by weakening the opposing position or by strengthening the favored position. (For example, suppose you are told you would do better at basketball than soccer, but you like soccer. An argument that weakens the opposing position is “You need to be tall to play basketball,” An argument that strengthens the favored position is “With practice, I can become really good at soccer.”) A sample of 52 graduate students in psychology was equally divided into two groups. Group 1 was presented with 10 items such that the argument always attempts to strengthens the favored position. Group 2 was presented with the same 10 items, but in this case the argument always attempts to weaken the nonfavored position. Each student then rated the 10 arguments on a five-point scale from very weak (1) to very strong (5). The variable of interest was the sum of the 10 item scores, called the total rating. Summary statistics for the data are shown in the accompanying table. Use the methodology of this chapter to compare the mean total ratings for the two groups at a = .05. Give a practical interpretation of the results in the words of the problem.






Group 1 (support

Group 2 (weaken






Favored position)

opposing position)

Sample Size



26



26

Mean




28.6



24.9

Standard Deviation


12.5



12.2

Answer:

MS 440-442

9.41
(4 points) The placebo effect and pain. According to research published in Science (Feb. 20, 2004), the mere belief that you are receiving an effective treatment for pain can reduce the pain you actually feel. Researchers from the University of Michigan and Princeton University tested this placebo effect on 24 volunteers as follows: Each volunteer was put inside a magnetic resonance imagining (MRI) machine for two consecutive sessions. During the first session, electric shocks were applied to their arms and the blood oxygen level-dependent (BOLD) signal (a measure related to neural activity in the brain) was recorded during pain. The second session was identical to the first, except that, prior to applying the electric shocks, the researchers smeared a cream on the volunteer’s arms. The volunteers were informed that the cream would block the pain when, in fact, it was just a regular skin lotion (i.e., a placebo). If the placebo is effective in reducing the pain experience, the BOLD measurements should be higher, on average, in the first MRI session than in the second.

a. Identify the target parameter for this study.

b. What type of design was used to collect the data?

c. Give the null and alternative for testing the placebo effect theory.

d. The differences between the BOLD measurements in the first and second sessions were computed and summarized in the study a follow: 
[image: image11.wmf] Use this information to calculate the test statistics.

e. The p-value of the test was reported as p-value=.02. Make the appropriate conclusion at a = .05.

Answers:

9.47
(4 points) Light-to-dark transition of genes. Synechocystis, a type of cyanobacterium that can grow and survive under a wide range of conditions, is used by scientists to model DNA behavior. In the Journal of Bacteriology (July 2002), scientists isolated genes of the bacterium responsible for photosynthesis and respiration and investigated the sensitivity of the genes to light. Each gene sample was grown to midexponential phase in a growth incubator in “full light.” The lights were then extinguished, and any growth of the sample was measured after 24 hours in the dark (“full dark”). The lights were then turned back on for 90 minutes (“transient light”), followed immediately by an additional 90 minutes in the dark (“transient dark”).  Standardized growth measurements in each light-dark condition were obtained for 103 genes. The complete data set is saved in the GENEDARK file. Data on the first 10 genes are shown in the following table:


GENEDARK (first 10 observations shown)

Gene ID

Full-Dark

Tri-Light

Tri-Dark


[image: image12.wmf]


[image: image13.wmf]
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[image: image15.wmf]
a. Treat the data for the first 10 genes as a random sample collected from the population of 103 genes, and test the hypothesis that there is no difference between the mean standardized growth of genes in the full-dark condition and genes in the transient-light condition. Use a = .01.

b. Use the statistical software package to compute the mean difference in standardized growth of 103 genes in the full-dark condition and the transient-light condition. Did the test you carried out in part a detect this difference?

c. Repeat parts a and b for a comparison of the mean standardized growth of genes in the full-dark condition and genes in the transient-dark condition.

d. Repeat parts a and b for a comparison of the mean standardized growth of genes in the transient-light condition and genes in the transient-dark condition.

Answers:

MS 451-453

9.64
(1 points) Angioplasty’s benefits challenged. Each year, more than 1 million heart patients undergo an angioplasty. The benefits of an angioplasty were challenged in a recent study of 2,287 patients (207 Annual Conference of the American College of Cardiology, New Orleans). All the patients had substantial blockage of the arteries, but were medically stable. All were treated with medication such as aspirin and beta blockers. However, half the patients were randomly assigned to get an angioplasty and half were not. After five years, the researchers found that 211 of the 1,145 patients in the angioplasty group had subsequent heart attacks, compared with 202 of 1,142 patients in the medication-only group. Do you agree with the study’s conclusion that “There was no significant difference in the rate of heart attacks for the two groups”? Support your answer with a 95% confidence interval.

Answer:

9.65
(1 points) Killing insects with low oxygen. Refer to the Journal of Agricultural, Biological, and Environmental Statistics (Sep. 2000) study of the mortality of rice weevils exposed to low oxygen. Presented in Exercise 8.82 (p.385). Recall that 31,386 of 31,421 rice weevils were found dead after exposure to nitrogen gas for 3.5 days. Conduct a test of hypothesis to compare the mortality rates of adult rice weevils exposed to nitrogen at the two exposure times. Is there a significant difference (at a = .10) in the mortality rates?

Answer:

9.66
(1 points) Effectiveness of drug tests of Olympic athletes. Erythropoietin (EPO) is a banned drug used by athletes to increase the oxygen-carrying capacity of their blood. New tests for EPO were first introduced prior to the 2000 Olympic games held in Sydney, Australia. Chance (Spring 2004) reported that of a sample of 830 world-class athletes, 159 did not compete in the 1999 World Championships (a year prior to the introduction of the new EPO test). Similarly, 133 of 825 potential athletes did not compete in the 2000 Olympic games. Was the new test effective in deterring an athlete from participating in the 2000 Olympics? If so, then the proportion of non participating athletes in 2000 will be more than the proportion of nonparticipating athletes in 1999. Conduct the analysis (at a = .10) and draw the proper conclusion.

Answer:

9.68
(2 points) Detection of rigged school milk prices (cont’d). Refer to the investigation of collusive bidding in the northern Kentucky school milk market, presented in Exercise 9.26 (p. 429). Market allocation is a common form of collusive behavior in bid-rigging conspiracies. Under collusion, the same dairy usually controls the same school districts year after year. The incumbency rate for a market is defined as the proportion of school districts that are won by the vendor that won the previous year. Past experience with milk bids in a competitive environment reveals that a typical incumbency rate is .7. that is, 70% of the school districts are expected to purchase their milk from dairy that won the previous year. Incumbency rates of .9 or higher are strong indicators of collusive bidding. Over the years, when bid collusion was alleged to have occurred in northern Kentucky, there were 51 potential vendor transitions (i.e., changes in milk supplier from one year to the next in a district) in the tricounty market and 134 potential vendor transitions in the surrounding market. These values represent the sample sizes 
[image: image16.wmf] for calculating incumbency rates. Examining the data saved in the MILK file, you’ll find that in 50 of the 51 potential vendor transitions for the tricounty market, the winning dairy from the previous year won the bid the next year; similarly, you’ll find that in 91 of the 134 potential vendor transitions for the surrounding area, the same dairy won the bid the next year.

a. Estimate the incumbency rates for the tricounty and surrounding milk markets.

b. A MINITAB printout comparing the two incumbency rates is shown below. Give a practical interpretation of the results. Do they show further support for the bid collusion theory?

Test and CI for Two Proportions

Sample

x


N

Sample p

1


91


134

0.679104

2


50


51

0.980392

Answer:

MS 455-456

9.77
(3 points) Assuming that 
[image: image17.wmf], find the sample sizes needed to estimate 
[image: image18.wmf] for each of the following situations:

a. SE = .01 with 99% confidence. Assume that 
[image: image19.wmf] and 
[image: image20.wmf].

b. A 90% confidence interval of width .05. Assume there is o prior information available with which to obtain approximate vales of 
[image: image21.wmf] and 
[image: image22.wmf].

c. SE = .03 with 90% confidence. Assume that 
[image: image23.wmf] and 
[image: image24.wmf].

Answers:

9.82
(2 points) Cable-TV home shoppers. All cable television companies carry at least on home-shopping channel. Who uses these home-shopping services? Are the shoppers primarily men or women? Suppose you want to estimate the difference in the percentages of mean and women who say they have used or expect to use televised home shopping. You want an 80% confidence interval of width .06 or less.

a. Approximately how many people should be included in your samples?

b. Suppose you want to obtain individual estimates for the two percentages of interest. Will the sample size found in part a be large enough to provide estimates of each percentage correct within .02 with probability equal to .90? Justify your response.

Answers:

Total points: 29
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