Winter, 2008

Stat 321 - Lab 1: Fan Cost Index

Due beginning of lab, Jan. 11
http://tctvideo.nfshost.com/pdfs/NBA.pdf
http://www.insidethebook.com/ee/index.php/site/article/team_marketing_report_fan_cost_index_is_it_crap/
http://ravens.d3corp.com/column_view.php?cid=22&id=1806&view=archive
The Team Marketing Report newsletter annually reports on the average cost of a family of four to attend different sporting events (www.teammarketing.com/fci.cfm).  In this lab, you will determine which team offers you the best deal to attend a home game, among other explorations.  To help with your analyses, you will learn how to produce evaluate different numerical and graphical summaries.  You will also learn how to effectively include Minitab output in a typed report.  You will prepare a word-processed document answering the questions below, integrating appropriate Minitab graphs and output. You may work together with up to one other person and turn in one report with both names and section number(s).  Please save your work frequently (Minitab worksheet and graphs, Word document) to your USB drive. 

You have the choice of using one of the following sports leagues:

- Major League Baseball: MLBFan06.mtw

- National Basketball Association: NBAFan07.mtw
- National Football League: NFLFan07.mtw
- National Hockey League: NHLFan0607.mtw
Accessing an existing data file from the course webpage:

- Open an internet browser and go to the Stat 321 data page: 

http://statweb.calpoly.edu/bchance/stat321/data/
- If you click on the appropriate file name, Minitab should launch with the data (Choose Open/OK when prompted).  Otherwise, right click on the file name to save the file to your desktop or USB drive, and then double click on the yellow file icon to 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.  Commands can also be entered via the menus.
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NTB > Save "C:\My Documents)Classes\Stat 321 - Win 07\data\NFLFanOS.nmtuw";
SUBC> Replace.

Saving file as: 'C:\My Documents)Classes)\Stat 321 - Win
07\data\NFLFan05.ntw'

Existing file replaced.

Results for: Worksheet 3

NTB > WOpen "C:\My Documents)Classes\Stat 321 - Win 07\data\NFLFanOS5.nmtuw".
Retrieving worksheet from file: 'C:\My Documents)Classes)\Stat 321 - Win
07\data\NFLFan05.ntw'

Worksheet was saved on Sun Jan 07 2007

MTB >

4 C5 C6 C7 Cc8 c9 Cc11 C12

|Avg_Ticket Prem_AvgTicket| Beer |Beeroz| Soda |Sodaoz| HotDog | Parking |Program| Cap | FCIO04
44.98 96.35 6.00 16 3.50 16 3.500 10 3 27.00 24988
5267 195.25 5.50 16 4.00 24 3.000 10 5 1500 27484






Important note: To be able to type commands in directly, you need to “enable” the command line prompt.  Click on the Session window (so it has the dark blue bar on top), then choose Editor ( Enable Commands.  You will probably need to do this each time you initially open the Minitab program. (To set this permanently on your own computer, choose Tools ( Options, then expand the Session Window list and select Submitting Commands.)
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Saving the Project file:
- From the File menu choose File ( Save Project As .  Change folders to find your drive (go to Desktop then the appropriate drive) and save a copy of this Minitab project onto your drive.  This will allow you to open the Minitab project on any computer that has Minitab installed.  

Note: You opened a worksheet but saved the project (which includes the worksheet, the session window, the MTB prompt enabled, and any graphs you create).  You should save this file often as you work with Minitab to avoid losing your work.

Start Word: 

You should initiate a file in Word for saving your output which can then be opened on any computer (even one without Minitab).  You can also obtain a copy of the lab assignment from the webpage and open it in Word and then copy and paste Minitab output from the assignment to the Session window as well as paste in output and type in your answers to the questions asked.
The Data: In general, the Fan Cost Index comprises the prices of four (4) “average” price tickets, two (2) small draft beers, four (4) small soft drinks, four (4) regular-sized hot dogs, parking for one (1) car, two (2) game programs and two (2) least expensive, adult-size adjustable caps. The exception is for Major League Baseball where two adult tickets and two children tickets are used.  Costs were determined by telephone calls with representatives of the teams, venues and concessionaires. Faxes were sent to verify the information supplied. Identical questions were asked in all interviews.  

The worksheet contains the current data for all of the professional teams in your sport in US$.
C1: city (team)



C8: price of a hot dog

C2: avg. (adult, non-premium) ticket price
C9: price of parking

C3: child ticket price or Premium ticket
C10: price of a team program

C4: price of small beer (size in C5)

C11: price of an adult cap

C6: price of small soda (size in C7)

C12: Fan Cost Index for previous season

Note that Minitab represents a missing value in a column of data with a *. 

Data Analysis:

Examine the distribution of the program prices graphically:

To construct a stem-and-leaf plot (p. 10-12), either type (after the MTB prompt)
MTB> stem c10
Or choose Graph ( Stem-and-Leaf...  Double click on Program in the left window so that it appears in the Graph variables box.  Uncheck “Trim outliers”.  Press OK.
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 initially to help you decide.)

[image: image3.png]Avg_Ticket
C3 Prem_AvgTicket
C4 Beer

C5  Beero:

C6  Soda

C7 Sodaoz

C8  HotDog

C3  Parking

C10 Program

Cil Cap

ciz FCio4

Select
Help

Graph variables:
Prograrm|

By variable

I~ Tiim outliers

Increment:

oK Cancel






Notes 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.  In creating this stemplot, Minitab decided to “truncate” the last digit (the hundredths place) and report the “leaf unit” as the tenths place. 
To copy the stemplot, drag your mouse over the stemplot to highlight it. Use ctrl-C (or right click) to copy. Use alt-tab to switch to Word and ctrl-V (or right click) to paste the plot.  The font should stay at courier and the font size at 10 in order to improve the formatting in Word.

1) From the stemplot, what is the largest program price for your sport:

 (remember to always include appropriate measurement units in reporting your data values).
2) Explain where you would place an observation (by hand, e.g., which stem and where in the stem) to the stem-and-leaf plot that would represent a new team charging $4.75 for their programs.
3) You will notice that most of the leaves have the same numerical value.  Identify this value and explain why this common value makes sense for this context of program prices. (Talk to a peer if you are not a sports fan, cite your reference.)
4) If you are analyzing a sport other than the NFL, look in the Data Window to identify all of the teams with program prices that do not have this leaf value.  Report these team names. Explain why it makes sense for at least one of these particular team(s) to have an atypical leaf value.  If you are analyzing the NFL, suggest an explanation for why there are not any of these teams with “unusual” program prices like in the other sports. (Hint: What is true in the other sports that would lead to an unusual leaf value that is not true in the NFL?)
Cite any references you use to get these answers.
To calculate the average cost for a family of four to attend a game, the “fan cost index” (FCI) calculates the cost of 4 tickets, 2 small beers, 4 small sodas, 4 hot dogs, parking, 2 programs, and 2 caps.  NOTE: For MLB it is 2 adult tickets and 2 child tickets, for all other sports it is 4 non-premium adult tickets. 
Click in column 13 (the first empty column) and then choose Editor > Formulas > Assign Formula To Column.  In the Expression box, specify how to calculate the FCI.  For example (not MLB):
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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'  
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You may want to check the first value with me before continuing.
To construct a histogram (pages 13-18) of the distribution of FCI values: 

MTB> hist c13
      Or Graph ( Histogram (Simple option, click OK), double clicking on C13 in the left window to enter this column in the Graph variables box.
Notes When all of the interval widths are equal, the height of each bar is just the frequency in that interval.  Minitab uses the “left-hand endpoint rule”: an observation that falls on a boundary is only included in the interval to the right.
Minitab automatically uses a tan background.  To change this (e.g., to save toner), double click in the tan region to pull up the “Edit Graph and Figure Regions” box, then change the Fill Pattern to Custom and use the Background color pull down menu to select white.

Copying Graph Windows from Minitab to Word: 

Click on the graph to highlight it and Copy and Paste the graph into the Word file. If you right-click on the picture, you can select “Show Picture Toolbar.” Click over one of the squares and drag the mouse to resize the picture. Click on the crop tool [image: image6.bmp], move the mouse to an edge of the graph, and then drag inward to trim excess white space from the picture.

5) Describe the shape (page 19) of this distribution.  Would you consider the shape of this distribution mostly symmetric, positively skewed, or negatively skewed? Unimodal, bimodal or multimodal?
6) What information about the data values could you see in a stem-and-leaf plot that you are not able to see in a histogram?

Change the interval width of the histogram by double clicking on the x-axis scale to open the Edit Scale window.  Click the Binning tab, select the Number of intervals button, and double the value in the Number of intervals box and click OK.

7) Include this second histogram in your report.  How does this change the information conveyed by your histogram?  Which graph do you feel provides the better overall depiction and summary of the distribution?  Explain. (Hint: This is a rather subjective question.)
To find the mean and median (pages 25-28) fan cost index, you can type in the Session window:


MTB> mean c13





MTB> median c13



8) Are these population or sample values? (page 2-3)
9) Report the mean and median values, including the appropriate symbols and meas. units.
Note: To create the symbols in Word 2003, you can select Insert ( Object, and then double click on Microsoft Equation 3.0. Annotating the output by hand is fine too.  
10) Are the mean and median values similar?  Which is larger? Explain, based on the shape of the distribution, whether you expected the observed relationship (see top p. 28).

Attach a formula to C14 to calculate the percentage change between the previous season FCI values and the current values: 

Percentage change = 
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100*(c13-c12)/c12  (remember to name the column).

Construct a dotplot (p. 12-13) of these percentages: 

MTB> dotplot c14

   or Graph ( Dotplot (One Y, Simple)
  
Double click C14 to put in Graph variables box.

11) Copy and paste this dotplot into your Word file. Explain why viewing this variable might be more informative than examining only the differences in FCI values between the two years.

To find descriptive statistics for this variable:


MTB> describe c14

  or Stat ( Basic Statistics ( Display Descriptive Statistics.  Double click on the new variable in the left window to put that variable in the Variables box.  Press OK.

Notes: Under the Statistics button, you can also select which values are calculated.  Minitab reports the lower fourth as Q1 (first quartile) and the upper fourth as Q3 (third quartile) though the algorithm for calculating them differs slightly from the text’s (page 35).  The fourth spread (p. 35) is found by fs = upper fourth – lower fourth and is also called the interquartile range (IQR).
12) Include this numerical output in your report. Make sure it is nicely formatted.

13) Write a paragraph summarizing in your own words how this variable behaves. (Focus on center (e.g., mean or median), spread (e.g., standard deviation or fourth spread), and shape of the distribution, supporting your statements with graphical and (relevant) numerical summaries, and make sure your comments are in context.)  

14) Where on the dotplot can you find those teams that decrease their fan cost index from last year to this year? What proportion of the teams did so?  What symbol could we use to represent this proportion? (p. 29)

15) Which team had the most atypical (positive or negative) percentage change?  (You can search through the Session window and/or hold the mouse over the dot in the dotplot to determine the row number.) 
16) Remove this atypical observation from the data set (In the Data window, click on the number corresponding to that team’s row to highlight the entire row and press Delete).  Recalculate the numerical summaries and include the new output.
17) How did the mean and median change (larger or smaller or not really at all)?  Which changed more?  Explain whether/why these observations make sense.  

18) Repeat the previous question for a comparison of the standard deviation and fourth spread with and without the most extreme observation.

Before continuing, click in the Session window and type ctrl-Z or Edit > Undo Delete to return this team to the data file.
Now designate the teams into two different groups, e.g., in Major League Baseball you might want to compare the American League and the National League teams, or you could compare teams east of the Mississippi River to teams west of the Mississippi River, or you could compare teams that made the playoffs last year to teams that did not.  (For deciding which group each team is in, feel free to get help from classmates and/or websites such as http://mlb.com, nfl.com, nba.com, nhl.com.) You should try to have a fairly equal number of teams in each group.  Now in C15, you will enter a label (either text or numerical) to indicate which group each team belongs to.  Make sure you name this column.
19) Describe the grouping variable used and where you found your information.
To compare the FCI values for the two groups graphically with dotplots:

Graph ( Dotplot (One Y, With Groups)      Enter the fci (C13) into the Graph Variables box.

and numerically:



         Enter C15 variable in the Categorical variables box

MTB> describe c13;

    Include punctuation to invoke the subcommand.
SUBC> by c15.


    This subcommand separates info for the 2 groups.


       Or Stat ( Basic Statistics ( Display Descriptive Statistics 

     Put C13 into the Variables box.  Click in the box after By variables and enter C15.

20) Copy and paste these graphs and numerical output into your report.

21) Report the five-number summary (p.36) of FCI values for each group.  

22) Create and copy into your report comparative boxplots for the two groups:


MTB> boxplot c13*c15;
    Graphs C13 separately for the groups in C15.

SUBC> transpose.

    Turns the graph horizontal.
      Or Graph (Boxplot (One Y, With Groups)       Enter the fci (C13) into the Graph Variables box.

Under “Scale” you can select “Transpose..”  Enter C15 variable in Categorical variables box
Verify how the five-number summary corresponds to the boxplot locations. Note: Holding the mouse over the boxplot reveals Q1, median, and Q3 as well.

23) Are there any downsides to using a boxplot as a graphical summary of the distribution?  Explain.

24) Does Minitab identify any outliers in either boxplot? (p. 36-37).  If so, select Editor ( Brush.  Then select Editor ( Set ID Variables and double click on C1 to add it to the Variables box.  Press OK.  Then click on the outlying point(s).  Identify and report the team name(s) for any outlier(s).
25) Choose one of the groups and report the lower fourth and upper fourth given by Minitab, and calculate the fourth spread (fs).  Use the 1.5 fs technique (p. 37) to confirm Minitab’s results regarding the presence/absence of outliers. (Show all the calculation details for both sides.)

26) Write a paragraph summarizing how these two distributions compare (shape, center, and spread). In particular, does one group exhibit a tendency for higher fan cost values? Does one group exhibit a tendency for more variability? Justify your answers.  
Define an “us cost index” by deciding how you would combine the price information to decide what it would cost your group to attend a game (e.g., change the number of people and/or what is purchased). Use the let command as above to calculate the “us cost index” value for each team, storing the results in C16. Name this column ‘uci’ and produce appropriate graphical and numerical summaries (as above, you chose which) for this variable as well.
27) 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’s clear how uci was calculated.) 
Lab Writeup: Turn in your answers to the above questions and integrate the appropriate Minitab output. Make sure you clearly indicate which sport you chose at the top of your write-up.  You may annotate directly on the Minitab output. Make sure you include all graphs and that all graphs, axes, output etc. are clearly labeled and formatted. Note “discussion” questions may be more heavily weighted than “output” questions.  You may turn in one report for up to two people as along as both individuals worked together on the entire report.  Include both names/section #s.
Minitab “Tricks” to remember:
- Producing the MTB> prompt in the Session window

- Using project files to save output and graph windows, saving often.

- Incorporating Minitab output into a Word file (including producing symbols in Word using the Equation editor).
- When copying and pasting output from the Session window, use courier font, font size 10.

- When copying graphic windows, you should always crop excess white space.  You can also force Minitab to use a white background (to save toner).

- Producing horizontal boxplots.

- Using semi-colons to specify subcommands (leading to the SUBC> prompt), using a period at the end of the last subcommand to return to the MTB prompt.
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