Topic 8
Independence of Categorical Variables—Measures of Association
	Activity 8-1:  Estimating the Degree of Association


Consider the following three two-way tables.  They compare religion with political orientation.

Table 1

	
	Protestant
	Catholic
	Other

	Liberal
	100
	75
	50

	Moderate
	50
	40
	25

	Conservative
	50
	35
	25


Table 2

	
	Protestant
	Catholic
	Other

	Liberal
	100
	35
	25

	Moderate
	75
	75
	50

	Conservative
	25
	40
	25


Table 3

	
	Protestant
	Catholic
	Other

	Liberal
	100
	35
	25

	Moderate
	75
	75
	25

	Conservative
	25
	40
	50


a) Which of the three tables shows the least degree of association between religion and political orientation?  How would you describe the relationship?

Table 1.  All religions tend to be liberal.  There tend to be slightly more moderate Catholics.
b) Which of the three tables shows the greatest degree of association between religion and political orientation?  How would you describe the relationship?

Table 3.  Protestants tend to be more liberal, Catholics tend to be more moderate, and Other religions tend to be more conservative.
	Activity 8-2:  Column Percentage Analysis XE "Row and Column Percentage Analysis" 


a) For Table 1 of Activity 8-1 complete the computation of the column percentages begun below.

	
	Protestant
	Catholic
	Other

	Liberal


	(100/200)100 = 50%
	50%
	50%

	Moderate


	25%
	26.7%
	25%

	Conservative


	25%
	23.3%
	25%

	Total


	100%
	100%
	100%


b) What do the column percentages say with regard to the strength of association between religion and political orientation?  Do they confirm your assessment in the previous activity?

They indicate that the patterns are almost identical, but with a slightly higher percent of moderate Catholics.  They confirm part (a) of Activity 8-1.
c) For Table 3 of Activity 8-1 compute the remaining column percentages.

	
	Protestant
	Catholic
	Other

	Liberal


	50%
	23.3%
	25%

	Moderate


	37.5%
	50%
	25%

	Conservative


	12.5%
	26.7%
	50%

	Total


	100%
	100%
	100%


d) What do these column percentages say with regard to the strength of association between religion and political orientation?  Do they confirm your assessment in the previous activity?

Protestants tend to be more liberal, Catholics tend to be more moderate and other religions tend to be more conservative.  This is consistent with part (b) of Activity 8-1.
	Activity 8-3:  Using SPSS


a) Have SPSS create the table of column percentages you computed in Part (c) of Activity 8-2.  Do they agree with the ones you calculated by hand?
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They are the same.
	Activity 8-4:  Using Chi-square to Measure the Strength of Association


a) Have SPSS compute chi-square for Table 1 in Activity 8-1.  Record the value below.
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b) Have SPSS compute chi-square for Table 3 in Activity 8-1.  Record the value below.
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c) In the light of the work you did in Activity 8-1 and Activity 8-2 how does the value of chi-square change as the degree of association between the row and column variables changes?

The stronger the relationship between the two variables, the larger the value of chi-square.
d) Look at the tables in HYPOTBL2.SAV.  The variable Row gives the row number of a cell, and the variable Column gives the column number of a cell.  The observed counts are shown in Count 1 and Count 2.  How do the two tables differ?
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The patterns in the two tables.  The cell counts for the table using Count 1 and for Count 2 differ by a factor of 10.
e) Have SPSS compute chi-square for each of the tables in Part (d).  How do they compare with each other?
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[image: image6.wmf]2

25.429

c

=


Count 2:
[image: image7.wmf]2

254.286

c

=


	Activity 8-5:  Chi-square Based Measures of Association


a) Compute the total number of observations in the table using the observed counts in Count 1 shown in HYPOPTBL2.SAV.  Record the value below. 

N = 180
b) Compute the total number of observations in the table using the observed counts in Count 2.  Record its value below.

N = 1800
c) Divide the chi-square value for the table using the observed counts in Count 1 by the total number of observations for that table.  Record the value below.  
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d) Divide the chi-square value for the table using the observed counts in Count 2 by the total number of observations for that table.  Record the value below.
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e) How do the results of parts (c) and (d) compare?

They are the same.
f) For the table shown using the observed counts in Count 1 compute the smaller of the number of rows minus 1 and the number of columns minus 1.  Call it m. Record the value below.

m = 2
g) Divide the value of phi-squared by m.  Record the value below.
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h) For the table using the observed counts in Count 2 compute the value of m.  Record the value below.

m = 2
i) Divide the value of phi-squared for this table by m.  Record the value below.
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j) How do the results of parts (g) and (i) compare?

They are the same.
	Activity 8-6:  Using SPSS to Compute Chi-square Bases Measures of Association


a) Have SPSS compute the chi-square based measures for the two tables in HYPOTBL2.SAV.  Record the values below.  What do they tell you about the strength of association between the row and column variables?

	Count 1
	Count 2
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b) Have SPSS compute the chi-square based measures for Table 1, Table 2, and Table 3 in Activity 8-1.  Record the values below.  What do they tell you about the strength of association between religion and political orientation in each case?

	Table 1
	Table 2
	Table 3
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	.022
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	Table 1:

There is a very weak association between religion and political view for this table.


	Table 2:

The association between religion and political view is moderately strong for this table.


	Table 3:

The association between religion and political view is the strongest of the three.  It is still moderately strong.
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