Statistics 515, E. Pena's Class

Project: Option 1

On Golf Balls

Situation of Interest

A desirable characteristic of a golf ball is that it should travel a long distance when hit. A consumer group has asked you, as a budding statistician, to compare two brands of golf balls (for example, Brand A could be Nike golf balls, and Brand B could be Wilson golf balls) in terms of their travelling distance. To simplify your study and to provide proper control on your experiment, "travelling distance" will instead be measured by the height of the bounce of a golf ball when dropped from a height of 3 feet on a concrete floor.

Let A and A be the population mean and standard deviation, respectively, of the bounce height of Brand A golf balls; and let B and B be the population mean and standard deviation, respectively, of the bounce height of Brand B golf balls. These are the population parameters of interest to you, and the statistical problems to be answered are:

1. What are the estimates of A and B, together with their margin of errors and what are the 95% confidence intervals for A and B?

2. What are confidence intervals for A and B?

3. Could one conclude that A is different from B?

Experiment to Perform to Obtain Data

· Choose two brands of golf balls (e.g., Nike versus Wilson golf balls). Label by A1 and A2 the two balls from Brand A, and by B1 and B2 the balls from Brand B.

· Acquire 2 balls each from each brand.

· For each ball do the following experiment 30 times:

· Drop the ball from a height of 3 feet (36 inches) onto a concrete floor and determine the height of the first bounce of the ball, in inchesRecord the resulting data in a table of form:
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Data Presentation and Statistical Analysis

1. Using Minitab, or by doing so manually, provide summary measures of your data for each of the balls, and by combining the data for A1 and A2, and for B1 and B2. In particular, present graphical summary measures, as well as numerical summary measures.

2. Describe the possible shape of the population distributions. Does it appear that the distribution of this bounce height is normally distributed, or is it skewed, based on the histograms you constructed for your sample data?

3. Construct confidence intervals for the population means A and B using the combined data from the two balls for each brand. By examining these intervals, can you conclude that the population mean height of the bounce for brand A and brand B are different?

4. Perform a test of hypothesis to determine if the population mean heights of the bounce for the two brands are identical. This will entail a two-sample test for the equality of the population means.

What I Expect in Your Report

1. In your report, describe carefully the procedure you followed in your experiment, such as when did you perform the experiment, where did you perform it, who dropped the ball and who measured the height, how did you measure the height.

2. Describe how you guaranteed or observed "proper controls" on your experiment so your comparisons between brand A and brand B balls are meaningful. For example, you cannot do the experiment on brand A balls in one place, and then do the experiment on brand B balls in another place as the concrete floors may be different. Furthermore, you will have to randomize the sequence in which you are to drop the four golf balls, instead of doing each in batches, since the conditions might change over time. Thus, I would like you to describe these aspects carefully.

3. In your report, provide "presentable or appealing" summary measures and graphs, and describe carefully the conclusions you found with regards to the questions of this study.

4. Also include a section discussing limitations of your study, and provide suggestions on how you may improve this study in order to have more meaningful and believable conclusions. For instance, if you are not able to conclude significant differences between the means of brand A and brand B balls, what might you change in your study so as to make it more sensitive to whatever differences exist between these two brands?

5. Furthermore, discuss possible limitations in making conclusions about the real travelling time of the gold balls in practice. Would making conclusions about the travelling time in a real golf game be appropriate based on the data you gathered in your study?

Grouping: 

At most three people in a group.

Report Due Date: 
May 3, 2001, Friday, on or before noontime, in my office or in my mailbox in departmental office.

Format of Report:
Write your report either as a memorandum or as a term paper. I would prefer that your report NOT to be handwritten.  The report should not be more than 5 pages, double-spaced. You may put supporting information, such as computer outputs and/or computations, in appendix.
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