8.3a Who’s Yellow?


Name: _________________________
Like all statistics computed from samples, the difference of two sample proportions, [image: image1.emf] , has a sampling distribution. In this activity, you will construct a sampling distribution for the difference of two proportions.
What’s Important Here

· Being introduced to the concept of confidence intervals for a sampling distribution for the difference of two proportions

· Seeing that the properties of the sampling distribution of the difference of two proportions are analogous to the properties of the sampling distribution of the difference of two means (Section 7.2 of the student text)
Suppose you have a large bag of Skittles®, in which 20% are yellow. You also have a large bag of Milk Chocolate M&M’s®, in which 14% are yellow.  You pour a sample of 20 candies out of each bag and find the proportion that is yellow for each sample. You subtract the two proportions, Skittles minus M&M’s, giving you a difference.
1. Before starting, speculate about what you think the sampling distribution for the differences will look like. Make a sketch based on what you think will be its shape, center, and spread.   Be sure to include a scale for the horizontal axis.

2. Open a new Fathom document.  Make two sliders, one for each proportion. Set each scale to range from 0 to 1.
[image: image2.emf]
3. Make a collection named Candies Sample with two attributes, SkittlesYellow and MMsYellow. Add 20 cases to the collection.
[image: image3.emf]
4. Define the attributes with formulas that use the sliders to randomly assign true (if the sampled candy is yellow) or false. 

[image: image4.emf]
5. Make two bar charts with the same scales, like those shown here.  To link the axes so they

have the same scale, select one of the graphs, then choose Graph | Show Axis Link. Drag the link icon

from the axis you want linked onto the axis of the other graph. 
[image: image5.emf]
6. Rerandomize the collection a few times and observe the changes in the bar charts. Is it always true that the Skittles sample has more yellows than the M&M’s sample? Explain.
7. Create a measure named diffProps that subtracts the proportion of M&M’s that are yellow from the proportion of Skittles that are yellow.
[image: image6.emf]
8. Collect 100 measures and make a histogram or dot plot of your sampling distribution. Plot the distribution’s mean and show the 95% confidence interval on your graph. What is the shape?
[image: image7.emf]
9.  Make a summary table that shows the mean, standard error, and 95% confidence interval.

[image: image8.emf]
10. What differences are you reasonably likely to get?  What is the theoretical mean of the sampling distribution  [image: image9.emf]?
11. Save your Fathom document for Activity 8.4a.
12.  Attach a one-page printout that includes:

(a) the two sliders, one for each proportion

(b) case table for Candies Sample (similar to example on 1st page of instructions) which shows the first  10 cases

(c) two bar charts from step 5

(d) either histogram or dot plot from step 8
(e) summary table that shows mean and standard error for diffProps from Measures from Candies Sample

