Fathom Lab 11.1b
What Affects the Variation in b1?
Name:_________________________

Data gathered from a population will vary from sample to sample, and so will measures computed for these samples. Here we look at the slopes of least squares regression lines and their distribution with repeated sampling.  By controlling parameters of the population, we can study the relationship between the parameters and variation in the measured slope.
What’s Important Here

· Seeing that univariate measures are not the only measures to have sampling distributions

· Discovering the commonsense result that there is a direct relationship between the variability in the sampling distribution of estimated slope and the variability of the response and the surprising result that there is an inverse relationship between the variability of estimated slopes and the variability of the predictor
In this activity, you will create a scatterplot with only two values for the predictor, x, and you will generate four values of the response, y, for each x. The response values will come from normal distributions with specified means and standard deviations. The goal will be to discover what causes there to be more or less variation in the slope of the least squares regression line through the eight points.
1. In a new Fathom document, make three sliders named x1, y1, and SD.
2. Make a collection named “Experiment” with eight cases and two attributes, x and y. Define x and y

with the formulas shown here.  Note: To find the symbol “≤”, hold down the Ctrl key while using the formula keypad.
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3. Make a scatterplot of y versus x. Drag each slider so that you understand how it affects the eight points in the scatterplot.
4. Add a least squares line to your scatterplot.
5. Systematically experiment with dragging slider SD.  You will be able to make clearer observations

if you set slider SD to 1, for example, and rerandomize ten times, then change SD to 5 and rerandomize ten times, then change SD to 10, and so on.  Observe the variation in the estimated slopes you get. 
How are the values of SD and the amount of variation in the estimated slopes related?
6. Repeat step 5, but systematically experiment with dragging x1. How are the values of x1 and the amount of variation in the estimated slopes related?
Now you’re going to gather 50 estimated slopes for each of four settings of the sliders.
7. Define three measures for the Experiment collection, as shown here. Be careful about the names of the measures. The underscores are required in order to distinguish the measures from the sliders. (Note the measures names are x1_ and SD_, to distinguish them from the slider values x1 and SD.)
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8. For each setting in this table, collect 50 measures. Set the sliders to the values for Setting 1.  With the collection selected, choose Collect Measures from the Collection menu.  On the Inspector for Measures from Experiment, check the “Replace Existing Cases” box and change the measures to 50.  Then, select Collect More Measures.  

Change the sliders to the values for Setting 2, uncheck “Replace existing cases”, and select Collect More Measures. Change the sliders to the values for Setting 3, click outside the SD slider box, and select Collect More Measures. Change the sliders to the values for Setting 4, click outside the SD slider box, and select Collect More Measures.   You’ll have 200 measures all in the one collection.
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9. Make two histograms of the measure Slope from the measures collection.  To find Slope attribute, look under Cases panel in Inspector for Measures from Experiment. Filter the first with the formula x1_ = 1 and the second with x1_ = 4.  To add a filter to a graph, select the graph and choose Add Filter from the Object menu.
10. Split each histogram by dragging SD onto its vertical axis. Hold down the Shift key as you drop so SD is treated categorically.
11. Adjust the axes and bin widths of the two histograms so they have the same scales.  Remember to use Show Axis Links to set the axes to have the same scale. You can adjust the bin widths in the inspector for

each graph, try bin width of 0.5.
12. Based on the histograms, how does the variation in the estimated slopes change with an increase in the variation of the responses, SD? How does the variation in the estimated slopes change with an increase in the spread of the explanatory variable, x1?
13.  There is a benefit to a well-organized Fathom window.  The top portion of the screen displays items related to the data, and the bottom portion of the screen shows the sampling distributions.  Provide a one-page printout that contains all the components as shown in the sample below.  
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