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Step 3: Calculate expected frequencies

Our observed frequencies are straightforward to obtain. The data in Table 14.3 simply display people’s prefer-
ences broken down by geographic region. Obtaining the expected frequencies is a little more involved. We first 
need to determine the percentage of total responses within each column (region). Here, that is pretty simple, as 
it is 50% for each region (105 responses in a region divided by 210 total responses). When working with non-
example data, it is likely these numbers will not each be 50%.

We now need to take that percentage for each region and multiply it by the observed frequencies, which 
appear in the far right side of Table 14.3. So for the SE region, we have:

Coke: 70 × 50% = 35

Pepsi = 75 × 50% = 37.50

Dr. Pepper = 65 × 50% = 32.50

We repeat this process for the SW region:

Coke: 70 × 50% = 35

Pepsi = 75 × 50% = 37.50

Dr. Pepper = 65 × 50% = 32.50

We now need to organize each calculation by type of soda and geographic region. Doing so gives us the 
expected frequencies that appear in Table 14.4.

Soda

Region

Southeastern U.S. Southwestern U.S.

Coke 35 35 70

Pepsi 37.5 37.5 75

Dr. Pepper 32.5 32.5 65

105 105

Table 14.4    Expected Frequencies for Soda Preference by Geographic Region

Step 4: Calculate the χ2 test statistic

From here on out, we follow the same process that we followed in the χ2 goodness-of-fit test. Table 14.5 presents 
the six categories we now have (type of soda for each region), along with our observed and just-calculated 
expected frequencies. Let’s use this table as we calculate our test statistic.

As we did in the previous section, we find the difference between these two frequencies, and then we square 
those differences for each category. We take each squared difference score and divide it by its respective 
expected frequency. These quotients are displayed in the last column of Table 14.5.

We sum these quotients, which give us a χ2 test statistic of 35.38.


