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To illustrate how we can use this formula to measure the distance that 
points fall from the regression line, consider the example, plotted in Figure 
15.6, in which we seek to determine the relationship between the number 
of months that students attended college and the number of classes they 
missed. Notice that some data points fall on the line and others fall some 
distance from the line. The correlation coefficient measures the variance in 
the distance that data points fall from the regression line.

The value in the numerator of the Pearson correlation coefficient reflects 
the extent to which values on the x-axis (X) and y-axis (Y) vary together. The 
extent to which the values of two factors vary together is called covariance. 
The extent to which values of X and Y vary independently, or separately, is 
placed in the denominator. The formula for r can be stated as follows:
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The correlation coefficient, r, measures the variance of X and the vari-
ance of Y, which constitutes the total variance that can be measured. The 
total variance is placed in the denominator of the formula for r. The covari-
ance in the numerator is the amount or proportion of the total variance that 
is shared by X and Y. The larger the covariance, the closer data points will 
fall to the regression line. When all data points for X and Y fall exactly on a 
regression line, the covariance equals the total variance, making the formula 

FYI
The Pearson correlation coefficient 

is a popular correlation measure in 

the behavioral sciences.

FYI
The correlation coefficient measures 

the variance or distance that data 

points fall from the regression line.

Covariance  is the extent to which 
the values of two factors (X and Y) 
vary together. The closer data 
points fall to the regression line, 
the more that the values of two 
factors vary together.
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The correlation coefficient (r) measures the distance, stated in units for this example, that data points fall 
from the regression line. Both the table and the scatter plot show the same data.

FIGURE 15.6
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A Table and Scatter Plot Showing the Number of Months 
That Four Students (n = 4) Attended College and the 
Number of Classes They Missed


