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3.0 What We Need to Know When We Finish This Chapter

This chapter develops simple ways to measure the direction of the association 
and the reliability of the association between two variables in a sample. Here 
are the essentials.
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1. Equation (3.7), section 3.2: The sample covariance is

COV X Y

x x y y

n

i i

i

n

, .( ) =

−( ) −( )
−

=
∑

1

1

 It is symmetric with regard to X and Y.

2. Exercise 3.2: The sample covariance is not invariant to scale:

COV COVaX bY ab X Y, , .( ) = ( )
3. Section 3.3: A derivation begins with an accepted definition and con

cludes with an implication that is usually not obvious and is often very 
useful.

4. Equation (3.13), section 3.4: The sample correlation coefficient is
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 It is symmetric with regard to X and Y.

5. Exercise 3.4: The sample correlation is invariant to scale.

CORR CORRaX bY X Y, , .( ) = ( )

3.1 Introduction

As we hinted in section 1.13, the intent of this chapter and the 11 that follow 
it is to return us to chapter 1. There, we interpreted, in some detail, the regres
sion of figure 1.1. Chapters 4 through 14 explain why that interpretation was 
appropriate and when it might not be.

For this purpose, we begin by simplifying the analysis so that we can 
address it with the mathematical tools of chapter 2. As in chapter 1, we begin 
with a sample of observations. There, however, each of the observations is 
described by nine variables, one dependent and eight independent. Here and 
in the next seven chapters, each of these observations is described by only 
two variables. We’ll call these variables X and Y. When we need a specific 
example, we’ll usually think of the sample as consisting of individuals, X as 
representing education and Y as representing earnings.
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