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from a straight line. The line associated with the smallest total value for SS 
is the best-fitting straight line, which we call the regression line. Notice that 
Figure 16.1 shows the regression line for the data in Example 16.1.

In Figure 16.1, data point (8,4) falls on the regression line. The distance 
between this data point and the regression line, then, is 0. The remaining 
data points fall a distance from the regression line. The method of least 
squares is used to square the distance that each data point falls from the 
regression line and sum the squared distances. The regression line is the line 
that makes the value of SS the smallest. We will use Example 16.2 to explain 
why each deviation is squared before summing.

Example 16.2

Suppose we measure two factors, one predictor variable plotted on the x-axis and one criterion 
variable plotted on the y-axis. Figure 16.2 shows hypothetical data for these two factors.

Figure 16.2 shows the distance of each data point from the regression line. Notice that 
data points A and D fall on the regression line. The distance of these data points from the 
regression line is 0. However, data points B and C in the scatter plot fall two units from the 
regression line. Data point B falls two units below the regression line (−2 units), and data 
point C falls two units above the regression line (+2 units). The sum of the distances of each 
data point from the regression line is 0 + 0 + 2 − 2 = 0. A zero solution will always occur 
when we sum the distances of data points from a regression line—same as the outcome 
observed when we sum the deviations of scores from the mean (see Chapter 3, p. 83). 

To avoid a solution of 0, we compute SS by squaring the distance of each data point 
from the regression line, then summing—same as the solution used to find the variance 

FYI
The regression line is the line that 

makes the value of SS the smallest.

FIGURE 16.2
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The regression line and the distances, in units, between the data points and the regression line are shown. Both the table and the scatter plot show 
the same data.

Predictor 
Variable

Criterion 
Variable

X Y

1 2

4 3

5 8

8 9

A Table and Scatter Plot of Four Hypothetical Data Points 


