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7.1a The Return of the Random Rectangles
What’s Important Here

· Understanding the concept of a sampling distribution—the distribution of the summary statistics you get from taking repeated random samples

· Identifying the characteristics of sampling distributions 
· The sampling distribution of the sample mean is mound-shaped and approximately normal, and the mean is at the population mean.

· Whereas the sampling distribution of the sample median is more spread out and less mound-shaped, and the mean of the sampling distribution of the sample median is near, but not always at, the population median.
1. Open ReturnRectangles.ftm. The collection named Rectangles contains the 100 rectangles you worked with in Chapter 4. You’ll use Fathom to draw samples of size 5 from this collection.  
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Population parameters: (1) mean = 7.42, (2) median = 6, (3) maximum = 18, and  (4) standard deviation = 5.2

2. With the collection selected, choose Sample Cases from the Collection menu. By default, Fathom takes a sample of ten cases with replacement and places them in a new collection named Sample of Rectangles. 
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3. Now, you’ll change this to five cases without replacement.  Look at the inspector for the Sample of Rectangles collection. Notice that animation is on by default. You may want to change this later. On the Sample panel, change the number of cases to 5 and uncheck the box next to “With replacement.” Click Sample More Cases.
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4. Make a dot plot of the attribute Area for this sample.  Remember that you can drag an attribute from

the Cases panel of the inspector.
5. On the Measures panel of the sample collection’s inspector, define three measures: the mean of Area, the median of Area, and the maximum of Area.  You are going to create sampling distributions of these summary statistics (or measures) when you repeat the sampling, say, 200 times. First you need to define the measures and collect them for several samples.
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6. Use the Plot Value command from the Graph menu to show the values for the mean, median, and maximum of your sample.
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Verify the values plotted on your graph are the same as shown in the inspector. Now, close the inspector.
7. Before going any further, sketch distributions on these blank graphs to predict what you think you will get for the set of 200 mean, median, and maximum areas.
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8. Select the Sample of Rectangles collection and choose Collect Measures from the Collection menu. You should see Fathom take five samples from the Rectangles collection and each time place the measures in a new collection named Measures from Sample of Rectangles.
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9. Bring up the inspector for the Measures from Sample of Rectangles collection and bring the Cases panel to the front. Confirm that the attributes are the measures you defined in step 5.
10. Make three histograms, one for each of the attributes in Measures from Sample of Rectangles.
11. Five samples don’t make a very good distribution. On the Collect Measures panel of the inspector, change to 200 measures. Close the inspector.
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12. Select the measures collection and choose Collect More Measures from the Collection menu. If the simulation is too slow, press Esc, turn off animation in the inspectors, and start the collection again.
13. Use Plot Value to calculate and show the mean and spread of each graph. Describe the shape, center, and spread of each graph. For each, note what things you correctly predicted in step 7 and what things you did not correctly predict.
14. How does each sampling distribution compare with the shape, mean, and spread of the population distribution of areas? (Either make a distribution of Areas from Rectangles or look at Display 7.2 on page 411 of your text.).
15. How does the sampling distribution of MeanArea compare with the simulated sampling distribution of the sample mean in Display 7.3 on page 411 of your student text?
16. How does the sampling distribution of MedianArea compare with either the sampling distribution of MeanArea or Display 7.3?
17.  On one page, print out the dot plot from step 6 and the three histograms for MeanArea, MedianArea, and MaxArea with the mean and spread plotted on each graph.
