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If you were to put that equation in general terms, you would say:

P(A∩B) = P(A) × P(B)

When you see the symbol “∩,” you read the word “intersect.” So in English, this math 
sentence would read, The probability of A intersect B equals the probability of A times the 
probability of B. The notion of intersect is the same as we have been discussing of both 
events occurring together. If we are thinking about the first and the second occurring 
simultaneously, we use the intersect rule by multiplying the probabilities of the two 
outcomes. If we are looking at a cross tabulation where the two variables are independent 
of each other, the probability of a case being found in one of the cells is given by multiplying 
the probability of being in the row by the probability of being in the column.

Statisticians frequently talk about games of chance because they are good examples 
of independent events where the outcome of one event does not change the probability 
of the outcomes of the other. Sometimes, in the political sphere, that assumption is also 
correct. For example, Table 9.2 shows a cross tabulation of region of residence and gen-
der. If these two variables are independent of each other, we would expect to see half 
men and half women in every region of the U.S. Eyeballing the raw data, it appears that 
within each region and in the U.S. overall, there are roughly equal numbers of men and 
women.

But to find the probability that any given person belongs in any one cell of the table, 
you would focus on the marginals, multiplying the proportion in the row by the propor-
tion in the column. These are shown in Table 9.3. If there is no relationship between 
gender and region, we would expect that the probability of being a woman in the 
Northeast would be the probability of being from the Northeast (0.181) multiplied by the 
probability of being a woman in the United States (0.507). So, assuming that gender and 
region are independent of each other, the probability of being a Northeastern woman is 
(0.181)(0.507) = 0.092.

Region Men Women Total

Northeast 26,740,485 28,184,294 54,924,779

Midwest 32,797,335 33,764,113 66,561,448

South 54,885,816 56,832,733 111,718,549

West 35,500,968 35,353,980 70,854,948

N = 149,924,604 154,135,120 304,059,724

Table 9.2 Population of Regions by Gender6

Source: Howden, Lindsay M., and Julie A. Meyer, “Age and Sex Composition: 2010,” U.S. Census Bureau, 
2011. www.census.gov/prod/cen2010/briefs/c2010br-03.pdf.


