
Chapter 16:  Linear Regression  and Multiple Regression    529

of scores from the mean (see Chapter 4, p. 107). When we square the distance of each 
data point in Example 16.2 and then sum, we obtain SS = 02 + 02 + 22 + (−2)2 = 8. This 
is the smallest possible solution for SS. The method of least squares, then, is the method 
of determining the line associated with the least squares, or the smallest possible value of 
the sum of squares (SS).

Any line other than the regression line shown in Figure 16.2 will produce a value of SS that is 
larger than 8 in this example. To illustrate, we fit another straight line to the same data in  
Figure 16.3. The distance of each data point from this line is +3 units and +4 units above the 
line and −2 units and −3 units below the line. If we compute the SS for these distances, we 
obtain SS = 32 + 42 + (−2)2 + (−3)2 = 38 . This result is much larger than SS = 8, which is the 
value we obtained for the least squares regression line. Different lines have different values of 
SS. The regression line, or line of best fit, is the line with the smallest or least value of the SS.

16.4 The Slope and y-Intercept of a Straight Line
If we know the equation of the regression line, we can predict values of the 
criterion variable, Y, so long as we know values of the predictor variable, X. 
To make use of this equation, we need to know the equation of a straight 
line. The equation of a straight line is

Y = bX + a.

In this equation, Y is a value we plot for the criterion variable, X is a 
value we plot for the predictor variable, b is the slope of a straight line, and 
a is the y-intercept (where the line crosses the y-axis). To make use of this 

FIGURE 16.3
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In this graph, a horizontal line is fit to the data, and the data points are now a farther total distance from the 
line compared to the best-fitting straight line for these data points, which is shown in Figure 16.2.

A Scatter Plot of the Same Data in Figure 16.2


