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Step 5: Find the critical value and make a decision about the null hypothesis

With an alpha level of .05 and a dftotal of 2, we see in Appendix F that our critical value is 5.99. Our χ2 test statistic 
of 35.38 exceeds this critical value. Therefore, we reject the null hypothesis and conclude that these two nominal 
variables are not independent of each other. In plain English, soda preference depends on (i.e., it varies by) 
geographic region. People in the southeastern United States tend to prefer Coke; people in the southwestern 
United States tend to prefer Dr. Pepper. Preference for Pepsi varies less by geographic region than does preference 
for Coke and Dr. Pepper.

Step 6: Calculate an effect size

For the χ2 test of independence, two effect sizes are typically used: the Phi coefficient (φ) and the Cramer’s V. 
We use the Phi coefficient when both variables contain two categories. In our example, that is not the case, as 
one category (type of soda) has three categories. So, we will compute Cramer’s V:

The formula for Cramer’s V is:1

Cramer’s V =
  test statistic
sample size

2χ
×df

We have all the ingredients we need to calculate this effect size.

=
×

=

=
=

35 38
210 2

35 38
420

0 842

0 29

.

.

.

.

Table 14.5    Calculating the χ2 Test for Independence

Category
Observed 

Preference
Expected 

Preference
Observed – 
Expected

(Observed – 
Expected)2

(Observed – Expected)2

Expected Preference

Coke, SE 52 35 17 289 289
35

= 8.26

Coke, SW 18 35 –17 289 289
35

= 8.26

Pepsi, SE 38 37.5 0.5 0.25 0 25
37 5
.
.

= 0.01

Pepsi, SW 37 37.5 –0.5 0.25 0 25
37 5
.
.

= 0.01

Dr. Pepper, SE 15 32.5 –17.5 306.25 306.25 
32.5

= 9.42

Dr. Pepper, SW 50 32.5 17.5 306.26 306.25 
32.5

= 9.42

χ2 = 35.38


