
Chapter 16:  Linear Regression  and Multiple Regression    527

Which equation of a straight line can best describe this pattern? Many lines can be 
fit to the data points in Figure 16.1. We need to find the linear equation that best fits 
these data points. The equation of the best-fitting straight line, called the regression 
line (defined in Chapter 15), will provide the most accurate predictions of values of 
the criterion variable, given known values of the predictor variable. To find the equation 
of the regression line, we use the method of least squares, which was first introduced 
almost two centuries ago by French mathematician Adrien Legendre. The method of least 
squares is described and defined in Section 16.5.

Are the predictions made from this equation significant? Remember that we use data in 
a sample to find the regression equation. To determine the significance of a regression 
equation, we want to determine whether the regression equation we identify in a sample 
can be used to make predictions of the values of Y (criterion variable) in a population. To 
determine significance we use a statistical procedure called analysis of regression, which is 
described and defined in Section 16.6. Table 16.1 summarizes the questions that organize 
a study using regression analysis with the methods used to answer each question.

FYI
Linear regression is used to describe 

data points with a pattern that 

approximates a straight line.

FYI
The method of least squares is used 

to find the equation of a best-fitting 

straight line to a set of data points, 

called the regression equation.

Before we work through an example to answer each question in Table 16.1, 
let us first explain what the regression line is. Specifically, we will explain what 
it means to say that a straight line has the best fit for a data set.

1.	 The equation of the regression line can be used to 
________ values of one factor, given known values of a 
second factor.

2.	 What is the relationship between the predictor variable 
and the criterion variable?

3.	 State whether each description given below best 
describes the method of least squares or analysis of 
regression.
(a)	 The equation of a regression line
(b)	 The significance of predictions

LEARNING CHECK 1

Answers: 1. Predict; 2. The predictor variable (X) is a known value that is used to predict the  
value of a criterion variable (Y); 3. (a) The method of least squares, (b) Analysis of regression.

16.3 What Makes the Regression Line the Best-Fitting Line?
Once we have determined that there is a linear pattern in a set of data 
points, we want to find the regression line, or the straight line that has the 
best fit. The criterion we use to determine the equation of a regression line is 
the sum of squares (SS), or the sum of the squared distances of data points 

Question Method for Answering the Question

Is a linear pattern evident in a set of data points? Observe a graph of a set of data points to see what pattern emerges

Which equation of a straight line can best 
describe this pattern?

Method of least squares

Are the predictions made from this equation 
significant?

Analysis of regression

TABLE 16.1 Three Questions Answered by Linear Regression and the Techniques Used to Answer Each 
Question


