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in the table represents a group where we can record frequencies. In Table 17.9, we 
find there are 2 × 2 = 4 groups, and a frequency observed is listed in each group. The 
row totals show that 34 patients participated in family counseling and 76 in individual 
counseling. The column totals show that 53 patients completed counseling, and 57 
ended counseling prematurely. The total number of patients observed is 110 patients.

Determining Expected Frequencies
Table 17.9 lists only the observed frequencies. To determine the expected 
frequencies, we need to know the number of participants observed in each 
group. To do this, we refer to the row and column totals in the table. When 
the row and column totals are equal, the expected frequencies in each cell 
will also be equal. In this case, we would divide the total number of partic-
ipants observed (N) by the number of cells to find the expected frequency 
in each cell.

However, in Table 17.9, the row and the column totals are not equal. The 
number of patients in family and individual counseling is different; the num-
ber of patients completing and prematurely terminating counseling is differ-
ent. To find the expected frequencies in this case, we must ask how many 
patients we expect to observe in each cell, given the number of patients who 
were observed. The size of the expected frequency in a given cell, then, is 
directly related to the number of patients observed. To determine expected 
frequencies:

1.	 Identify the row and column totals for each cell. 

2.	 Compute the following formula for each cell:

f
Ne =

×row total column total .

Each calculation is shown in Table 17.10. The sum of the expected fre-
quencies will equal N. The expected frequencies in each cell are the frequen-
cies we expect to observe when the categorical variables are independent or 
not related. Table 17.10 shows the expected frequencies for Example 17.2.

Frequency Observed (fo)

Outcome

Completion
Premature 

Termination 

Type of 
Counseling 

Family 22 12 34

Individual 31 45 76

53 57 N = 110

TABLE 17.9

The observed frequency at each combination of levels of two categorical variables: type of counseling 
and outcome. In this study, 110 patients were observed. Row and column totals are also given.

FYI
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