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The Test Statistic
The test statistic for the chi-square test for independence determines how 
similar the expected frequencies are to the observed frequencies. The compu-
tation of the test statistic does not change from that used with a chi-square 
goodness-of-fit test. For the chi-square test for independence, the formula 
will measure the discrepancy between the observed and expected frequency 
in each cell. Larger discrepancies make the value of the test statistic larger 
and increase the likelihood that we will reject the null hypothesis. A decision 
to reject the null hypothesis indicates that the levels of two categorical vari-
ables are dependent or related. The formula for the test statistic is
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The Degrees of Freedom
To compute the degrees of freedom for a chi-square test for independence, 
we multiply the degrees of freedom for each categorical variable. Each cate-
gorical variable is associated with k − 1 degrees of freedom. The chi-square 
test for independence, then, is found by multiplying the degrees of freedom 
for each factor:
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Solving for the degrees of freedom in Example 17.2, we get

df = − − =( )( ) .2 1 2 1 1

As with the chi-square goodness-of-fit test, the degrees of freedom reflect 
the number of cells that are free to vary in a frequency table. To illustrate, 
Table 17.11 shows the expected frequency for one cell in Example 17.2. 
Because we know the row and column totals, we only need to compute the 
expected frequency for one cell; the remaining cells are not free to vary—the 
values in the remaining cells must make the cells sum to the row and column 
totals. Hence, df = 1 in Example 17.2.

FYI
The test statistic for a chi-square 

goodness-of-fit and a chi-square test 

for independence is the same.

TABLE 17.10

Frequency Expected (fe)

Outcome

Completion Premature Termination 

Type of Counseling

Family (34 × 53)/110 = 16.38 (34 × 57)/110 = 17.62 34

Individual (76 × 53)/110 = 36.62 (76 × 57)/110 = 39.38 76

53 57 N = 110

The expected frequencies for type of counseling and counseling outcome. Calculations are given in each cell.

Expected Frequency


