AP Statistics






Name _________________________

Chapter 3 Lab






Date ____________________ Hr ___

Materials:
· One bag of Plain M&Ms per group

· One bag of Peanut Butter M&Ms per group

· Two paper plates – one for each type of M&M

· Calculators

Procedure:

Today we will be investigating the relationship between the type of M&Ms and the color of M&Ms.  What type of variables are these?  __________________________

As we learned on the first day of school, the #1 rule of Statistics is to “Make a Picture”.  Sometimes that picture is not graphical, but tabular.  Complete the table below with the appropriate totals for your M&Ms

	
	Red
	Yellow
	Green
	Blue
	Orange
	Brown
	Total

	Plain
	
	
	
	
	
	
	

	PB
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	


The table you created above is called a contingency table.  It gets that name because it shows how the individuals are distributed along each variable, contingent on the value of the other variable.  

For all of the M&Ms on your group work area, what is the percentage breakdown by type?

Plain = _______________

PB = _______________

What about the percentage breakdown by color?

	Red = ______________
	Yellow = ______________
	Green = ______________

	Blue = ______________
	Orange = ______________
	Brown = ______________


When we explore one variable at a time in terms of percent of the total, we have created a marginal distribution.  Why do you think it got the name “marginal”?
However, most of the time I am more interested in making comparisons between the variables.  

What is the percentage breakdown by color for the Plain M&Ms only?

	Red = ______________
	Yellow = ______________
	Green = ______________

	Blue = ______________
	Orange = ______________
	Brown = ______________


What is the percentage breakdown by color for the PB M&Ms only?

	Red = ______________
	Yellow = ______________
	Green = ______________

	Blue = ______________
	Orange = ______________
	Brown = ______________


When we limit ourselves to a specific column or row, so that we can explore the distribution of one variable based on whether they meet the criteria of another variable, we have created a conditional distribution.  Why do you think it got the name “conditional”?
Would the distributions above be the same if you were asked for the conditional distribution of type (Plain or PB) for each color of M&M?  How would that distribution differ?
When comparing distributions, we often want to know about the idea of “independence”.  In other words, we’re curious if the type of M&M affects the distribution of colors.  We will use the conditional distributions above.  If the distributions are similar, the two variables are independent of each other, meaning that the type of M&M does not affect the distribution of colors.  If the distributions are different, the two variables are said to be dependent, meaning that the type of M&M does affect the distribution of colors.

Based on the conditional distributions you calculated above, do you think that type of M&M affects the color distribution?  Why or why not?

When possible, we do want to make a graphical representation as well.  One type of useful graph for comparing percentages is a circle (pie) graph.  However, circle graphs have some limitations in that they are difficult to draw by hand and most of us do not carry around a compass and protractor in order to be accurate with our graph.  ( 

Instead, a useful picture for comparing distributions that is easier to create than a circle graph would be nice.  Thankfully, one exists!  It is called a segmented bar graph.  A segmented bar graph treats the entire bar as 100% (similar to how the circle is 100%) and then breaks up the 100% into smaller chunks based on the distribution of the variable.  It is important that you remember to label and scale your graph!  
In the left hand bar, create a segmented bar for the distribution of colors in the Plain M&Ms and in the right hand bar, create a segmented bar for the distribution of colors in the PB M&Ms.  
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You can also use this graph to help you decide visually whether the two conditional distributions are similar enough to consider the variables of Type and Color to be independent of each other.
