
Simulating a P-value for Testing a Correlation with Fathom
The Question: Is there a significant positive relationship between the capacity of major league baseball parks and the average attendance at games? 

The Data: The table below gives the ballpark capacity and average (home) attendance for the 2006 season for each of the 30 major league baseball teams.  Source: ESPN website at http://sports.espn.go.com/mlb/attendance?sort=home_avg&year=2006&seasonType=2  
Data are stored in the Fathom file called Ballparks06.ftm.  

1. Analyze the original sample

Create a scatterplot of these two variables.  Do you think that this plot shows evidence of a positive relationship between capacity and average attendance?

Double-click on the collection box to bring up its inspector.  Select the Measures tab and name the new measure r.  In the formula section enter the formula 
correlation(Capacity, AvgAttend).
Record the correlation: _____________________

If we let ( be the “true” correlation between capacity and average attendance (for all teams in all seasons), what are the null and alternative hypotheses that are suggested by the question at the top of this activity?


Ho: 

Ha: 
The key question in testing these hypotheses is to determine whether the observed correlation for the data from 2006 might reasonably occur when there is actually no relationship between the variables (Ho) or is it so unlikely to be that large that we should conclude there must be a positive association between capacity and average attendance (Ha). 

2. Use Fathom to create a sample which should show no association between the variables
· Click on the original Ballparks collection box to be sure its selected and choose Collection>Scramble Attribute Values from the Fathom menus.  This creates a new collection called Scrambled Ballparks.
· Click on the new collection to select it and drag down a case Table to see its contents. The Capacity column has been randomly scrambled with no relationship to the original AvgAttend. 
· Double click on the scrambled collection box to bring up its inspector. Click on the “Measures” tab for to see that the correlation formula has been preserved – but now shows the correlation for the scrambled sample.  Write down that value (to two decimal places) in the table below. 

· Click on the “Scrambled Ballparks” collection box to be sure it’s selected and hit Ctrl-Y to do another scramble.  Repeat to fill in more scrambled correlations in the table.  These represent sample correlations when you know Capacity and Avgattend are unrelated (i.e. Ho is true). . 
	Scrambled correlations 
	
	
	
	
	


Are any of these correlations larger than the correlation you observed for the original sample? _______
3. Use Fathom to automatically collect correlations for lots of scrambled samples

· Choose Collection>Collect Measures from the Fathom menus.  This will create a new collection with correlation values from five re-scramblings.  Bring down a Table to view this new collection.

· Double-click on the new collection to bring up its inspector and (a) uncheck Animation to turn it OFF (b) check “Replace existing cases” ON and (c) ask for 1000 measures instead of just 5.  Click on “Collect More Measures” 
· Create a plot (dotplot or histogram) of the r values in this new collection.  

Where does the correlation for the original sample (r=0.455) fall in this distribution?  Are there many correlations that are that large (or larger) when the data are randomly scrambled with no association between the two attributes? 

· To count the number of correlation values that exceed 0.455, right-click on the r column of the “Measures from...” collection table and choose “Sort descending” from the popup menu. 

· Scroll down to count how many scrambled correlations exceed the r=0.455 from the actual data.  Divide this count by 1000 to get an estimate for how likely it is to see a more extreme sample correlation when the data are produced in accordance with the null hypothesis (that capacity and average attendance are unrelated). Write down this approximate p-value for this test. 

Does it seem very unlikely (say less than a 5% chance) to see this large a correlation when the attributes are unrelated?  What does this tell you about capacity and average attendance?
Team�
Capacity�
AvgAttend�
�
NY Yankees�
57492�
51858�
�
LA Dodgers�
55971�
46400�
�
NY Mets�
57387�
43327�
�
St. Louis�
46851�
42588�
�
LA Angels�
45031�
42059�
�
Chicago Cubs�
41138�
39040�
�
San Francisco�
41554�
38645�
�
Houston�
40964�
37318�
�
Chicago Sox�
40613�
36511�
�
Boston�
36182�
36182�
�
Philadelphia�
43511�
34200�
�
San Diego�
42479�
32836�
�
Detroit�
40110�
32048�
�
Atlanta�
50108�
31869�
�
Seattle�
47778�
30626�
�
Texas�
49150�
29490�
�
Milwaukee�
42404�
28835�
�
Toronto�
50483�
28422�
�
Minnesota�
48638�
28210�
�
Baltimore�
48158�
26583�
�
Washington�
45284�
26582�
�
Cincinnati�
42027�
26351�
�
Colorado�
50483�
25999�
�
Arizona�
48996�
25821�
�
Cleveland�
43351�
24667�
�
Oakland�
43653�
24402�
�
Pittsburgh�
38334�
23269�
�
Kansas City�
40755�
17158�
�
Tampa Bay�
43785�
16901�
�
Florida�
36323�
14384�
�










