
34    Regression & Linear Modeling

An aspect of this assumption that is often not considered (but ought to be) is the 
concept of the outlier, or a data point that lies substantially outside the distribution 
of the rest of the sample. Another way to think about this is whether it is reasonable 
to assert that a particular data point is pulled from, or representative of, the popula-
tion of interest. To the extent that outliers exist far outside the range of observed data 
points, the less likely it is that they represent the population of interest and thus the 
less legitimate it is to retain them in the sample for analysis. Consider the 6-year-old 
who reads at a college level. Certainly that individual is interesting, exceptional, and 
probably not representative of the population of 6-year-old children we wish to gen-
eralize to. Or consider data errors, such as the nurse in one survey I worked on many 
years ago who indicated her hourly salary was $45,000.00. Is this representative of the 
population of nurses? Probably not. She probably made an error and reported her 
annual salary. In this case, we used other information to estimate hourly wage from 
annual wage rather than leaving the data as is.

These data points tend to cause the distribution of residuals to be non-normal, and 
they also tend to be inappropriately influential, meaning that these data points tend to 
have a larger effect on the parameter estimates than other data points. They tend to add 
error variance and often lead to misestimation of the model. Thus, we will examine 
our data for them as well. In Figure 2.6, we have a distribution of residuals from a 
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Figure 2.6  Distribution of Residuals From a Regression of Weight and Height

DATA SOURCE: 2001–2002 National Health and Nutrition Examination Survey, courtesy of the Centers for Disease 
Control and Prevention (http://www.cdc.gov/nchs/nhanes.htm).




