Name:______________________________
Exploring the Normal Distribution with Fathom (Lab 3)
Use complete sentences for your answers.  Include the statistical concepts we’ve discussed in your answers.
This activity has two parts: first, a little setup while you build a tool, and second, some explorations. The tool is based on the function randomNormal(mean,sd), which gives you a random number from a normal distribution of the given mean and standard deviation.  
1. Open Fathom and make a collection.
2. With that collection selected, create a new case table.
3. Give the case table one attribute. Call it a.
4. Give this attribute this formula: randomNormal(0,1). You can do this through the EDIT menu.
4. With the case table highlighted, go to the Collection menu and select New Cases.
5. Create 10 new cases.
6. You should see 10 random numbers in the case table.
7. Create a new Graph and drag a to the x-axis. Create a histogram.
8. This should look like a normal distribution. It probably does not. Why not?
9. Let’s add more cases. With the case table highlighted, go to the Collection menu and select New Cases
10. Add enough cases to get your total of cases up to 100.  Does the distribution look more Normal?  Explain why or why not.
11. With the graph highlighted, go up to the Collection menu and select Rerandomize. You should see your
graph and case table change. Do this several times.
12. As you continue to do this, what strikes you about the distributions you get?
13. Now, let’s get to using 1,000 numbers. Add enough cases to get your total of cases up to 1000. Does the
distribution look more Normal? Explain why or why not.
14. Make your graph take up about 3/4 of your screen and adjust your x-axis to range from -4 to 4. Be sure you can see part of the case table.
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15. Again, keep rerandomizing. What strikes you about the distribution?
16. Drag down a summary table. Then drag the attribute a from the case table to the down arrow of the summary table.
17. Note that you will see the mean of your data.  It should be close to 0.
18. Go to the Summary menu and select Add Basic Statistics   Then go back to the Summary menu and select Add Five-Number Summary.   Again, rerandomize (CTRL-Y) and watch everything change.
19. Once you have done that a few times, delete the summary table. We want to have no formulas showing to confuse us.
20. Drag down a new summary table. Then drag the attribute a from the case table to the down arrow of the summary table. Go to your Summary menu and select Add Formula.
21. We want to find how many pieces of data are within one standard deviation of the mean. The best way to do this is to generate a formula. The formula we want is Count(abs(a)<1). Before you type this in, consider what this formula is doing. Count means how many. abs(a) is the absolute value of a. So you are counting how many pieces of data lies between -1 and 1. Enter the formula. You should see the number in the summary table. Rerandomize several times. What kind of numbers are you getting consistently? Why is this
significant?
22. Edit your formula to determine how many pieces of data lie within 2 standard deviations.  Again,
rerandomize several times and see if you see a pattern as to theoretical compared to what you are getting.  What kind of numbers are you getting consistently? Why is this significant?
23. Edit your formula to determine how many pieces of data lie within 3 standard deviations. Again,
rerandomize several times and see if you see a pattern as to the theoretical value compared to what you are getting. What kind of numbers are you getting consistently? Why is this significant?
24. Let us define outliers as any numbers which lie outside 3 standard deviations from the mean. Adjust your
formula to determine the outliers. Remember, you have 1,000 total pieces of data.  Rerandomize several times and describe what percentage of the data consists of outliers.
25. We would like to find how many standard deviations we need to go from the mean to enclose half of the cases (500). To do this, first create a new slider and label it s. Then change your formula to Count(abs(a)<s).  Now adjust s by changing your slider value so that your count is 500. Rerandomize and do it again. What kind of values for s are you getting? The theoretical value is .67.
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26.  In addition to answering the previous questions with complete sentences, provide a one-page printout that includes: (a) last ten cases in your case table, (b) the last histogram you made, (c) summary table from step 25, and (d) the slider you made.  Use a text box to put your name and class period on the printout.
