Name: ______________________________
6.1a The Sum and Difference of Two Rolls of a Die

You are going to make a Fathom simulation in which a die is rolled twice, 1000 times. 
For each roll, you will compute the sum and difference of the two rolls. Then you’ll examine the sampling distributions of the sum and difference.  Before you answer the questions, be sure to read the Addition and Subtraction Rules for Random Variables on page 372 in your textbook.
1. Create a Fathom collection, named Rolls, with 1000 cases. Each case will

represent two rolls of one die.
2. Create attributes as shown here. To set up the case table, you can use either
randomPick(1, 2, 3, 4, 5, 6) or randomInteger(1, 6) as the formula for generating the die rolls.  Then, define formulas to calculate the sum and difference of Die1 and Die2.
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3. Make separate histograms for Die1 and Die2.  Is each distribution approximately

uniform, indicating that each outcome is equally likely?
4. Predict what you think a histogram of Sum and a histogram of Difference will

look like. Sketch your predictions here.  It isn’t as important that you predict correctly as it is that you spend some time thinking about what is going on before you make it happen.
5. Now use Fathom to make the sampling distributions of the sum and difference.   Be sure that you rerandomize the collection at least a few times. This helps you see which features of the histograms are real and which are fluctuations. You can use Rerandomize from the Collection menu to look at new samples of 1000 rolls.  Compare your results with what you predicted in 
step 4.
6. How do the sampling distributions of the sum and difference compare with the distribution of a roll of a single die? 
7. Plot the value of the mean on the graph for each distribution.  How do the means of the distributions of sums and differences compare with the mean of the distribution of a single roll of a die?  When you are asked to compare two things, then be very specific.  Do not just say one is larger or smaller than the other as this indicates a lack of critical thinking.
8. Use summary tables to compute the mean and variance of each distribution.  Fathom has the built-in function variance( ).   How do the variances of the distributions of sums and differences compare with the variance of the distribution of a single roll of a die? How do they compare with each other?
9.  Attach a one-page printout that has the following:


(a) histograms of Die1 and Die 2 with mean plotted on graph


(b) histogram of Sum with mean plotted on graph


(c) histogram of Difference with mean plotted on graph


(d) four summary tables that show the mean and variance for Die1, Die 2, Sum, and the        Difference.
10.  What statistical concept(s) are demonstrated by this lab activity?
