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Chapter 3 Part 3
Describing Categorical Distributions:
To describe a marginal distribution,
1) Use the data in the table to calculate the marginal distribution (in percents)  of the row or column totals.
2) Make a graph to display the marginal distribution.
3) Comment on and compare the heights/percentages of the different categories.


To describe or compare conditional distributions,
1) Select the row(s) or column(s) of interest.
2) Use the data in the table to calculate the conditional distribution (in percents)  of the row(s) or column(s).
3) Make a graph to display the conditional distribution.
· Use a side-by-side bar graph or segmented bar graph to compare distributions.
4) Comment on and compare the heights/percentages of the different categories.



One type of relationship between categorical variables is an __________________. Two categorical variables are ____________________ if knowing the value of one variable helps you predict the value of the other variable. If two categorical variables are associated, then they are _______________________. If two categorical variables are not associated, then they are ____________________________.

To determine association from a frequency table,
1) Select the row(s) or column(s) of interest (the condition rows or columns).
2) Use the data in the table to calculate the conditional distribution (in percents)  of the row(s) or column(s).
3) Determine whether a specific value of one variable tends to occur in common with a specific value of another. If all the percentages are approximately the ____________ there is _______________________ and the variables are _______________________. If the percentages are ___________________ there is ___________________ and the variables are _______________________.








To determine association from graphs.
1) Select the row(s) or column(s) of interest (the condition rows or columns).
2) Use the data in the table to make pie graphs of the conditional distributions or a segmented bar graph of the conditional distributions.
3) If the sectors (of the pie graphs) or the segments (of the bars) are approximately the ______________ size, then the variables are not ___________________ ___________________. If the sectors (of the pie graphs) or the segments (of the bars) are ___________________________ size, then the variables are ____________________  ___________________.


Checking for Independence Between Variables – Class Problem:
Examine the table below about ethnicity and acceptance for the Houston Independent School District’s magnet schools program. Does it appear that the admissions decisions are made independent of the applicant’s ethnicity?
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Using the class data about gender and political view, calculate the conditional distributions of political preference, conditional on being male:

	
	Liberal
	Moderate
	Conservative
	TOTAL

	
Male
	
	
	
	



Using the class data about gender and political view, calculate the conditional distribution of political preference, conditional on being female:

	
	Liberal
	Moderate
	Conservative
	TOTAL

	
Female
	
	
	
	



What is the conditional relative frequency distribution of gender among conservatives? _______________

If the conditional distributions are the same, we can conclude that the variables are not associated. Therefore, they are	of one another.

If the conditional distributions differ, we can conclude that the variables are somehow associated. Therefore, they are	of one another.

· Are gender and political view independent? Why? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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)Comparing segmented bar charts is a good way to tell if two variables are independent of one another or not. Using your class data, construct a segmented bar graph of Gender vs. Political Preference.










· Are gender and political view independent? Why? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Simpson’s Paradox

Averaging one variable across different levels of a second variable can lead to
 	. Simpson’s Paradox occurs when an association between two variables is _______________ upon observing a third variable. In Simpson’s paradox, the third or _________________________ creates a reversal in the direction of an association (“confounding” that association). To uncover Simpson’s Paradox, divide data into subgroups based on the lurking variable.
 






Consider the following example:

It’s the last inning of an important game. Your team is a run down with the bases loaded and two outs. The pitcher is due up, so you’ll be sending in a pinch-hitter. There are 2 batters available on the bench. Whom should you send in to bat?

	Player
	Overall

	A
	33 for 103

	B
	45 for 151



· Compare A’s batting average to B’s batting average. Which player appears to be the better choice?

____________________________________________________________________________

____________________________________________________________________________


Does it matter whether the pitcher throws right- or left-handed?

	Player
	Overall
	vs LHP
	vs RHP

	A
	33 for 103
	28 for 81
	5 for 22

	B
	45 for 151
	12 for 32
	33 for 119



· Compare A’s batting average vs. a left-handed pitcher to B’s. Compare A’s batting average against a right-handed pitcher. Which player appears to be the better choice?

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________



This is an example of ______________________________________.
Pooling the data together loses important information and sometimes leads to the wrong conclusion. We always should take into account any factor (lurking variable) that might matter.
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Admission Decision

Accepted Wait-listed Turned away| Total
Black/Hispanic | 485 0 2 517
Asian 10 9 133 202
White 36 251 359 946
Total 931 300 s | 1755





