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Activity: Fan Cost Index

Topic: Descriptive Statistics
Prerequisites:

This is meant to accompany reading on standard descriptive statistics techniques, including numerical and graphical summaries for one variable.  Students are expected to use Minitab and Word.

Materials:

The fan.mtw worksheet.  Someone will need to know which Major League Baseball teams are in the American or National league.  Students may be interested in receiving an electronic version of the document to copy the questions before they include their answers.

Goals:

· To apply basic descriptive statistics techniques in context

· To practice using standard statistical terminology

· To practice exploring data and suggesting explanations for observed patterns and deviations

· To explore issues of resistance, rates, percentage change, and comparison of graphical techniques

· To begin learning how to prepare a statistical report by effectively integrating Minitab output into a Word document.
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Scenario

The Team Marketing Report newsletter annually reports on the average cost of a family of four going to a baseball game.  In this lab, you will determine which baseball team offers you the best deal to attend a home game, among other explorations.  To help with your analyses, you will learn how to evaluate different numerical and graphical summaries.  You will also learn how to effectively include Minitab output in a typed report.

Please turn in your answers to the questions below, including appropriate Minitab output.  You may annotate directly on the Minitab output.  You may work with one other person and turn in one report with two names and section number(s).

Accessing an existing data file:

1. Go to the course webpage: http://www.mtsu.edu/~rowell/math2050fa02.htm

2. Find today’s assignment description.

3. Right click on the fan.mtw link and choose “Save Link As.”

4. Change folders to find your floppy disk (typically Floppy(A)) and save a copy of this Minitab worksheet onto your disk.  This will allow you to open the Minitab worksheet on any computer that has Minitab installed.  (You are done with Netscape now.)

5. Double click on the floppy disk icon and then double click on the fan.mtw file.  This will launch Minitab.  

The Minitab program consists of two main windows, the Data Window and the Session Window.  The Data window is similar to a spreadsheet and is used to enter, delete, and view the individual data values.  The Session window is where commands are typed and output is displayed.  Note, if the MTB> prompt does not appear in your Session window, you would select Editor(Enable Commands from the menu bar.  You will probably need to do this if you use the Minitab program outside of the studio classroom.

6. Choose File(Save Project As and create a new file on your disk.  This will create a file that saves the worksheet, your Session window, and any graphs that you create.  You should save this file often as you work with Minitab to avoid losing your work.

Open Microsoft Word: 

Click on the MS Word icon in the upper right hand corner of the computer screen to open MS Word.  Open a new document in Word for saving your output.  Type your name, data and assignment (Fan Cost Index) into this file.  Save this file onto you disk.  (Remember the filename.)

Some of you may want to copy and paste this lab assignment from the class webpage into Word and then copy and paste Minitab commands from the assignment to the session window as well as type in your answers to the questions asked.

Data:  The worksheet fan.mtw contains the following 2000 data for the 30 major league teams:

C1: city (team)



C8: price of a team program


C2: price of a small beer (size in c3)

C9: price of a twill cap

C4: price of a small soda (size in c5) 

C10: average ticket price for each team

C6: cost of a hot dog



C11: average ticket price for a child

C7: parking cost for one car


C12: fan cost index for 1999 season

Data Analysis:

Examine the distribution of the parking prices graphically.

To construct a stemplot: MTB> stem c7
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Note The leftmost column of numbers in a Minitab stemplot are “cumulative counts.”  The first value in the column is the number of observations on the first stem.  The next value in that column is the total number of observations on the first two stems combined.  Similarly, these values also count up from the bottom of the stemplot.  These counts “meet” on the stem containing the median.  The number of observations on that stem is put in ()’s.  For this stemplot, the median falls between two stems.

Note The stemplot has “truncated” the last digit (the hundredths place) and reports the “leaf unit” as the tenths place.

To copy this graph, drag your mouse over the stemplot to highlight it.  Use ctrl-C to copy.  Use alt-tab to switch to Word and ctrl-V to paste the plot.  You may have to change the font to courier and the font size to 9 in order to improve the formatting in Word.

1) From the stemplot, what is the lowest parking price:


2) From the Data window, what is the parking price for the Anaheim Angels:

 

3) By hand, add an observation to the stemplot that would represent a team charging $9.16.

4) How is the Angels’ parking price represented in the plot?  (Identify the ‘stem’ and the ‘leaf.’)

5) Would you consider the shape of this distribution mostly symmetric unimodal, bimodal, positively skewed, or negatively skewed? (page 21)

6) There are five teams that appear to have larger parking prices than the others.  Identify these teams by name.

7) The stemplot allows us to see another interesting feature in this data set (not specifically discussed in your text).  Write a sentence describing this additional feature and explain why this behavior makes sense for parking prices at a baseball game.  Identify by name the four teams that do not fit the pattern, and suggest an explanation for two of them for why they do not follow the same pattern.

To calculate the average cost for a family of four to attend a game, the “fan cost index” (FCI) calculates the cost of 2 adult tickets, 2 kids tickets, parking, 2 programs, 2 caps, 2 small beers, 4 small sodas, and 4 hot dogs.  To create a new column that calculates this value for each team, type:


 MTB> let c13=2*c2+4*c4+4*c6+c7+2*c8+2*c9+2*c10+2*c11 

Name column 13 “fci” by typing the name at the top of the column in the data window or by typing:
 MTB> name c13 'fci'

To construct a histogram (pages 15-21) of the distribution of FCI values:

MTB> hist c13

Or Graph(Histogram, double clicking on C13 in the left window to enter this column as the X variable

Note: You’ll often have the choice between typing in the Session command or using the menus.  Choose whichever is more convenient for you.  (You may want to try both to help you decide.)

Use ctrl-C to copy the graph (or Edit(Copy Graph) and then alt-tab to switch to Word, and then to paste the graph in Word, use Edit (Paste Special, choosing “Picture (Enhanced Metafile)” as the format.  Now in Word, right-click on the graph and choose Format Picture.  Choose the Layout Tab and select the leftmost wrapping style, “in line with text” (click OK).  To resize the picture, click the mouse on the edge and drag inward. To crop the excess whitespace from the picture, click on the graph and choose the 7th tool        in the toolbar (right click, Show Picture Toolbar).  Put this icon on the edge of the graph and drag in.

8) What interval widths did Minitab choose? Were they all equal? Why is this advantageous?  (pages 18-19) 

9) Would you consider the shape of this distribution mostly symmetric unimodal, bimodal, positively skewed, or negatively skewed?

10) What information could you see in a stemplot that you are not able to see in a histogram?

11) How many teams have an FCI between $85 and $105? What proportion (relative frequency) of teams is this?

To find the mean and median (pages 28-31) fan cost index, you can type:


MTB> mean c13






MTB> median c13




12) Are these population or sample values? (page 3)

13) Report the mean and median values, including the appropriate symbols.

14) Find the mean and median parking price. Are these the same?  Do they differ in the direction expected based on the shape of the distribution  (see top p. 32)?  Explain.

Define a “me cost index” by deciding how you would combine the price information to decide what it would cost your group to attend a baseball game (e.g., change the number of people and/or what is purchased). Use the let command as above to calculate the “me cost index” value for each team, storing the results in C14. Name this column ‘mci’ and produce numerical and graphical summaries (as above) for this variable.

15) Write a paragraph summarizing how you created this variable (what it represents) and how this variable behaves. (Focus on the center, spread, and shape of the distribution.  Include and refer to your numerical and graphical summaries for support. Make sure it is clear how mci was calculated.) 

Sort the teams according to the value of your personal cost index:

MTB> sort c1 c14 c15 c16;   **Include punctuation.  The sorted values are

SUBC> by c14.



now in C15 and C16. Scroll over to see.**

16) Which team offers you the best deal?  Which offers the most expensive deal?  Also report those values.

Turn your attention to the cost of a small beer.

17) Explain why it is not very useful to compare the prices of beer given in column 2.

To adjust for the different sizes of beer, we want to compute the cost per ounce of a small beer:

MTB> let c17=c2/c3

MTB> name c15 'b cost'

To find the descriptive statistics for this variable:


MTB> describe c17

or Stat(Basic Statistics(Display Descriptive Statistics. Double click on the   ‘b cost’ variable in the left window to put that variable in the Variables box on the right.  Hit OK. 

Minitab reports the lower fourth as Q1 (first quartile) and the upper fourth as Q3 (third quartile) though the algorithm for calculating differs slightly from the text’s (page 41).

18) What is the largest price per ounce in the lower fourth?

Create a boxplot (pages 40-43) of this variable:  MTB> boxplot c17

Or Graph(Boxplot

Double click on C17 to move into Y box

19) Does Minitab identify any outliers in the boxplot? (p. 42-43)

20) Repeat this analysis (boxplot and question 19) for the parking prices. Calculate the fourth spread.  Use the 1.5fs technique (p. 42) to determine whether any teams are “mild outliers.” Do your results agree with Minitab in this case?  Identify the outliers by name.  Are these “extreme outliers”?  (Please show your work in calculating this by hand using the reported quartiles, your answers may not necessarily agree with Minitab’s boxplot.)

21) Suppose the outlier(s) from question 20 were removed from the data set.  Explain how the mean and median would change (larger, smaller, or about the same).  Which of the mean and median would change more?  Explain. Explain how the standard deviation would change.

Create a new variable in column C18 by entering an A for American League Teams and an N for National League teams. Feel free to get help from classmates and/or the web (e.g., http://www.sportsline.com/u/baseball/mlb/teams/index.html) in identifying the leagues.  Name this column ‘league.’  Hint: You may want to copy C1 into C19 to see the cities/team names (MTB> copy c1 c19) and then erase C19 (MTB> erase c19).

To see if you have the right number of teams in each league (14A, 16N): MTB> tally c18
To compare the two leagues graphically and numerically:

Graph(Dotplot 


Enter the fci (C13) into the Variables box.

Click the “By variable” button. Click in the box and enter C18. 
MTB> describe c13;

*Note: punctuation is very important here.

SUBC> by c18.


 This separates info from the 2 groups.*


Or Stat(Basic Statistics(Display Descriptive Statistics 

Put C13 into the Variables box.  Click the box next to By variable. Click in the box after By variable and enter C18.

22) Report the five-number summary of FCI values for each league.  (The five-number summary consists of: minimum, lower fourth, median, upper fourth, and maximum.)

23) Write a paragraph summarizing how these two distributions compare. In particular, does one league exhibit a tendency for higher fan cost values? Does one team exhibit a tendency for more variability? Justify your answer.

Lab Write-up: Please turn in your answers to the above questions and include appropriate Minitab output.  You may annotate directly on the Minitab output.  Make sure you include all graphs and that all graphs, axes, etc. are clearly labeled and formatted.  Turn in only one report for your team.

Compute the difference between the 2000 fci values and the 1999 values:

MTB> let c18=c13-c12

MTB> name c18 'diff'

Construct a dotplot of these differences:

MTB> dotplot c18

Or Graph(Dotplot

Double click on c18 to move into Variables box.
24) Describe the distribution (shape, center, spread) of these differences to someone in your own words.  In particular, do any teams stand out?

25) Where on the dotplot can you find those teams that decreased their fan cost index from 1999 to 2000?  What proportion of the teams did so?
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