
510    Part V:  Making Inferences About Patterns, Frequencies, and Ordinal Data

Example 15.4

An area of focus among researchers in the social sciences is the extent to 
which economic factors such as employment status are related to happiness 
(Ballas & Dorling, 2013; Doherty & Kelly, 2010). As an example of a type 
of study for this area of research, suppose we categorize the employment 
status (employed, unemployed) and happiness level (happy, unhappy) 
among 40 participants. The number of participants in each category is 
recorded. Using the data given in the 2 × 2 matrix in Table 15.11, we will 
compute a phi correlation coefficient.

To compute the phi correlation coefficient, we substitute the frequencies (or 
number of participants) in each cell of the matrix into the formula for the phi 
correlation coefficient:
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The phi correlation coefficient is (rφ) = +.40. The pattern shows that people who are 
happy tend to be employed and people who are unhappy tend to be unemployed. Note 
that the row and the column totals in the 2 × 2 matrix are the same. When this happens, 
the formula for the phi correlation coefficient can be simplified to

rφ = −matches mismatches
sample size

.

To use this simplified formula, we refer to the coding used for each level of the 
dichotomous factors. The levels of each dichotomous factor are coded (0 or 1) in Table 
15.11. Matches occur when the 0s (Cell 0,0) and 1s (Cell 1,1) match. Mismatches occur 
when they do not match (Cell 0,1 and Cell 1,0). The phi correlation coefficient using this 
simplified formula is

rφ = = +−28 12
40
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Both formulas give the same value for the phi correlation coefficient only when row and 
column totals in the 2 × 2 matrix are the same. When the row and column totals are not 
the same, use the first formula.

To determine the significance of the phi correlation coefficient, we compute a chi-square 
(χ2) test. Although the chi-square test is introduced in detail in Chapter 17, we can use 
this test here by converting the value of r to a χ2 statistic using the following equation:

χ2 2= r Nφ .

Employment

TotalsUnemployed 0 Employed 1

Happiness

Unhappy 0 14   6 20

Happy 1   6 14 20

Totals 20 20 N = 40

TABLE 15.11

For this analysis, N is the total number of participants observed.

A Matrix Displaying the Results of the Study in Example 15.4
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