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Effect Size Using the Phi Coefficient: Φ = 
χ2 
N

The square root of the proportion of variance can also be reported as an 
estimate of effect size. The square root of the proportion of variance is the 
phi coefficient. Using the phi coefficient to estimate effect size in Example 
17.2, we take the square root of the proportion of variance (the formula is 
given in the heading):

φ = =. . .05 224  

This value, f = .224, is the value of the phi coefficient, when the chi-square 
test statistic is 5.386.

Effect Size Using Cramer’s V: 
χ2

N × dfsmaller

The proportion of variance and phi coefficient can only be used for a 2 × 2 
chi-square test for independence. When the levels of one or more categorical 
variables are greater than two, we use Cramer’s V or Cramer’s phi to estimate 
effect size.

In the formula, the term dfsmaller is the smaller of the two sets of degrees 
of freedom. For a 2 × 2 chi-square, both degrees of freedom equal 1, so the 
smaller degree of freedom is 1. If we compute this formula, we will repro-
duce the effect size that we already obtained using the phi coefficient:

V = = =
×
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Table 17.14 shows the effect size conventions for interpreting Cramer’s V,  
as proposed by J. Cohen (1988). These conventions are guidelines, not  
cutoffs, for effect size. They are meant to help identify the importance of a 
result. Referring to Table 17.14, the discrepancy we observed in Example 17.2  
was near a medium effect size.

Cramer’s V, also called Cramer’s 
phi (Φ), is an estimate of effect 
size for the chi-square test for 
independence for two categorical 
variables with any number of 
levels.

dfsmaller

Effect Size

Small Medium Large

1 .10 .30 .50

2 .07 .21 .35

3 .06 .17 .29

TABLE 17.14 Effect Size Conventions for Cramer’s V as Proposed by  
J. Cohen (1988)


