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set. Figure 15.13a shows data for the relationship between income and edu-
cation without an outlier in the data. Figure 15.13b shows how an outlier, 
such as the income earned by a child movie star, changes the relationship 
between two factors. Notice in Figure 15.13 that the outlier changed both 
the direction and the strength of the correlation.

FYI
Outliers can change the strength and 

direction of a correlation coefficient.

FYI
Do not describe a correlation 

beyond the range of data observed 

to avoid the problem of restriction 

of range.

Restriction of Range
When interpreting a correlation, it is also important to avoid making con-
clusions about relationships that fall beyond the range of data measured. 
The restriction of range problem occurs when the range of data measured 
in a sample is restricted or smaller than the range of data in the general 
population.

Figure 15.14 shows how the range of data measured in a sample can lead 
to erroneous conclusions about the relationship between two factors in a 
given population. In the figure, a positive correlation for a hypothetical pop-
ulation (top graph) and the correlations in three possible samples we could 
select from this population (smaller graphs at bottom) are shown. Notice 
that, depending on the range of data measured, we could identify a positive, 
a negative, or zero correlation from the same population, although the data 
in the population are actually positively correlated. To avoid the problem of 
restriction of range, the direction and the strength of a significant correla-
tion should only be generalized to a population within the limited range of 
measurements observed in the sample.

Restriction of range  is a 
problem that arises when the 
range of data for one or both 
correlated factors in a sample is 
limited or restricted, compared to 
the range of data in the population 
from which the sample was 
selected.
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(a) displays a typical correlation between income and education, with more education being associated 
with higher income. (b) shows the same data with an additional outlier of a child movie star who earns 
$1 million. The inclusion of this outlier changed both the direction and the strength of the correlation.

FIGURE 15.13 The Effects of an Outlier


