Waiting for Reggie Jackson: The Geometric Distribution

       Children’s cereal sometimes contains small prizes.  For example, not too long ago, boxes of Kellogg’s Frosted Flakes contained one of three posters: Ken Griffey Jr., Nolan Ryan, or Reggie Jackson.  An equal number of each of the posters was manufactured, so in any given box you have a probability of 1/3 of getting a Reggie Jackson poster.  

       We have already simulated this situation in class by rolling balanced dice.  A 1 or 2 counted as a Reggie Jackson poster, a 3 or 4 counted as a Ken Griffey Jr. poster, and a 5 or 6 counted as a Nolan Ryan poster.  The question of interest for this activity is: How long should you expect to wait to get a Reggie Jackson poster?

1) Go to the class data sheet for this activity.  Use Fathom to construct a dotplot to display the data from the first number in the last column of the class data sheet.  There are 27 students who reported this data, so you will need to create 27 cases in Fathom, and then create a case table where you can enter in the data from the sheet.  Copy and paste the dotplot you produce below:

2) Suppose we had 1000 students in class report data for this experiment rather than just 27 students.  Sketch a rough graph of the shape you would expect the dotplot to have if we had all of this data.

3) The distribution we are working with in this situation is called a “Geometric Distribution.”  In a Geometric setting, X is the number of trials needed before obtaining a “success.”  (In this situation, getting a Reggie Jackson poster counts as the “success”).  So, in this Geometric setting, what is the possible range of values for X?  

4) In a Geometric setting, p represents the probability of success on any given observation.  What is p in the Reggie Jackson setting?
5) By looking at the dotplot, estimate the mean of the Geometric distribution.  What should the mean of this geometric distribution be?  Why does it make sense that the mean of the geometric distribution is 1/p?  
6) By looking at the dotplot, estimate P(X = 2).  Compare your estimate to the exact value obtained by using geompdf (p, X).  Why are the two values different?
7) By looking at the dotplot, estimate P(X<2).  Compare your estimate to the exact value obtained by using geomcdf (p, X).  What does P(X<2) mean in this context?
8) Come up with your own example of a geometric setting and describe it below.  What is p in your setting?  Write a question you are interested in answering about the setting (such as the questions we answered about the Reggie Jackson setting in 7 and 8), and answer it by using the TI-83.

