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either from the southeastern (SE) United States or the southwestern (SW) United States. Table 14.3 contains 
preferences for our three types of soda, divided into these two geographic regions. These are our observed 
preference frequencies.

Let’s now hand-calculate a χ2 test of independence to learn whether soda preference is independent or 
not independent from geographic region. The formula is the same as it was for the goodness-of-fit-test:
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Step 1: State hypotheses

This is a test of “independence” between two nominal variables. Therefore, our null hypothesis will be that 
these two variables (soda preference and geographic region) are independent of (not dependent on) each other.

Ho: Soda preference does not depend on geographic region.

Hr: Soda preference depends on geographic region.

In other words, these research hypotheses say that the two variables are not independent.

Step 2: Determine degrees of freedom (dfs)

In our χ2 test for goodness of fit, we calculated degrees of freedom by taking the number of categories and 
subtracting 1. In the χ2 test for independence, we need to do that for both variables. In Table 14.3, we have three 
rows of data. So our degrees of freedom for the rows is:

3 – 1 = 2

We have two columns of data, so our degrees of freedom for the columns is:

2 – 1 = 1

To get total dfs, we simply multiply our dfrows by the dfcolumns, giving us:

2 × 1 = 2
Therefore, our dftotal = 2.

Table 14.3    Observed Frequencies for Soda Preference by Geographic Region

Soda

Region

Southeastern U.S. Southwestern U.S.

Coke   52   18 70

Pepsi   38   37 75

Dr. Pepper   15   50 65

105 105


