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15.11 Alternative to Pearson r: Phi Correlation Coefficient 
In certain research situations, we measure two dichotomous factors. Dichot-
omous factors are typically categorical and are therefore measured on a 
nominal scale of measurement.

To determine the direction and strength of the linear relationship between 
two dichotomous factors, we use the phi correlation coefficient (rφ). Again, 
this formula was derived from the Pearson r correlation coefficient, so with 
some adjustments, the Pearson r can also be used. The notation used for 
the phi correlation coefficient is taken from the outcomes in a 2 × 2 matrix, 
which is shown in Table 15.10. The formula for the phi correlation coeffi-
cient using this notation is

r ad bc

ABCDφ = − .

(a)	 If the same number of Democrats and Republicans 
are observed, then what is the value of p and q?

(b)	 If the same number of Democrats and Republicans 
are observed, then what is the correlation 
coefficient when M MY Y1 2

3− = + , and sY =168. ?

3.	 What is the relationship between r2 and h2?

Answers: 1. Point-biserial correlation coefficient (rpb); 2. (a) Both p and q equal .50; (b) rpb=× 
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..= .893; 3. The formula 

for each measure is mathematically equivalent.

The phi correlation coefficient 
(rϕ)  is a measure of the direction 
and strength of the linear 
relationship of two dichotomous 
factors on a nominal scale of 
measurement.

FYI
The phi correlation coefficient 

is derived from the Pearson 

correlation coefficient for measuring 

the correlation between two 

dichotomous factors.

A positive correlation occurs when the values in Cells a and d are larger 
than the values in Cells b and c. A negative correlation occurs when the val-
ues in Cells b and c are larger than the values in Cells a and d. The denom-
inator for this test is a mathematical adjustment used to ensure that the phi 
correlation coefficient always varies between −1.0 and +1.0. We compute a 
phi correlation coefficient in Example 15.4.

TABLE 15.10

Variable X

X1 X2

Variable Y Y1 a b A

Y2 c d B

C D

A Matrix Displaying the Notation Used for the Phi Correlation 
Coefficient


