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foreign sales, even with the increased pro-
duction, supply within the United States 
shrank. The increase in worldwide demand 
and the resulting decrease in U.S. supply 
combined to increase the U.S. price of gas-
oline despite the fact that U.S. consump-
tion was down and U.S. production was up.

As we commence with our investigation 
of measures of association, we will begin 
by describing positive and negative rela-
tionships like the ones shown in Figures 
10.1 and 10.2. To measure the association 
between two interval-level variables, we’ll 
use Pearson’s r—the statistical measure 
normally referred to as the correlation. But 
not all variables are interval level; we need 
to find other measures of association that 
assume less about the variables. To mea-
sure the association between two ordinal-

level variables, we will learn about gamma. Although other measures of association can be 
used with ordinal-level variables, they tend to take an approach similar to gamma. As a 
result, by learning how to calculate gamma, you will also develop intuitions about how 
other ordinal measures of association work. With nominal-level variables, we already 
described how Cramer’s V works, but in this chapter, we’ll look at lambda, which takes a 
different approach. Having mastered Pearson’s r, gamma, and lambda, you will have the 
tools necessary to measure the association between two variables regardless of their levels 
of measurement.

BASICS PRINCIPLES OF MEASURES OF ASSOCIATION

Before describing these three measures of association, let’s do a quick review of the levels 
of measurement so that you can be sure to pick the correct measure of association for your 
variables. You’ll recall from Chapter 2 that there are four levels of measurement that stat-
isticians differentiate. Although in statistical analysis, we always assign a number to each 
possible value of the variable, how much those numbers actually mean can vary. When we 
measure a variable, we look at four characteristics: Measures can categorize; they can 
order; they can place on a scale; and they can allow you to locate absolute zero. Those 
measures that only categorize are called nominal-level variables. Those measures that can 
both categorize and order are called ordinal-level measures. Those variables that catego-
rize, order, and place on a scale are called interval-level variables. Those variables that 
categorize, order, place on a scale, and have an absolute zero are called ratio-level variables.

In order to identify the level of measurement of any variable I suggested you follow the 
decision tree originally shown in Figure 2.2 and repeated in Figure 10.3. First ask the 

Figure 10.2 Gas Prices by Supply of Gas
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