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However, getting the observed frequencies is only part of the story – we still need the expected frequencies. 

Getting these is a little more complex in the independence testing situation than it was for the previous 

goodness of fit context. In fact, it is not immediately obvious where these would come from. Sometimes, 

our hypotheses give them to us. For example, we could set up a set of expected frequencies which were 

completely even across the entire table. Such a set of frequencies would imply that our null hypothesis 

was one of no difference in preference across either the candidates or the genders. That would in fact be 

the simplest answer to the problem.

However, this is not actually our current null hypothesis. Instead, we are interested only in whether 

there is independence between gender and preference. So, in fact, we are not so much concerned with 

the observed differences in candidate preferences, but only with whether they are different across the 

genders. Thus, let’s take our observed voter preferences as given, and think what this would mean if they 

were independent of gender. Remember: for our sample of 500, 95 preferred Candidate A, 180 preferred 

Candidate B and 225 preferred Candidate C. This means that 95/500 preferred Candidate A, 180/500 

preferred Candidate B and 225/500 preferred Candidate C. If the independence assumption were valid, 

these fractions would be the same for both males and females. We can therefore apply them to the female 

and male sample sizes to get our expected frequency table as shown in Table 9.4.

Working through one of the values in this table should help you understand how things work, and allow 

us to come up with a generalization to find all the values in every situation. Let’s take the female preference 

for Candidate A.

First, let eij denote the frequency for the contingency table in row i and column j. Recalling the fractional 

method above, we have:
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But we could rewrite this in a more easily generalizable form, as follows:
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So, you should immediately see that 95 is the total number of the sample who preferred Candidate A, which 

is the total of the first column, and 250 is the total number of females, which is the total of the second row. 

Therefore, this can easily be generalized to the following expression to get the expected frequencies for any 

contingency table in a test of independence – in the absence of any more specific hypotheses:
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Note that the brackets are just a more elegant way of expressing the multiplication of the two numbers.

Table 9.4  Expected frequencies if candidate preference is independent of gender

Preference

Candidate A Candidate B Candidate C Total

Gender Male 47.5 90 112.5 250

Female 47.5 90 112.5 250

Total 95 180 225
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