Tests of Multiple Proportions

H0: (M = (F  vs. Ha: (M ( (F for each row of the table
9.12   Number of respondents to a questionaire out of 722 members of the senior class of College of Business Administration at U of Illinois: 
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Looking at the column percentages, you’ll notice that the distributions of males and females are not the same.  If you are a Business Admin major, you’re much more likely to be female.

To test if the proportions are the change are not (i.e., is there statistical proof that the distributions are different?), we actually test if gender and major are related (dependent).

H0:  no association between gender vs. Ha:  there is some association between gender 

       and major                                               and major

       (row and column are independent)         (row and column are dependent)

If row and column are independent, then P(rowi and columnj) = P(rowi)*P(columnj).  This means that the expected value for any cell is just the total count, n* P(rowi)*P(columnj).  These are given in the Expected Count rows.

The (2 test statistic calculates how close the actual values are to the expected values.  If the (2 test statistic is too large (p-value < (), then we reject H​0 and conclude there is some relationship between the row and column variable.
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Here the p-value = 0.013 < 0.05, so we reject and conclude that gender and major are related.

