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At the end of this chapter, I will review some more fun you can have with curves 
using calculus, but for now, the general principle is that an equation with a variable 
raised to a particular power (k) will produce a curve with k − 1 inflection points. Keep 
in mind that lines extend infinitely in both directions, and the inflection points you 
expect may not occur within the observed range.

One example in this chapter will return to the American Association of University 
Professors (AAUP) data4 from earlier chapters and the relationship between size of a 
university (total number of faculty, NUM_TOT, z-scored) and associate professor sal-
ary (SAL_AP, measured in hundreds of dollars). As we saw in Chapters 2 and 3, these 
data are problematic due to non-normality of residuals, heterogeneity, and so forth. 
This can sometimes be caused in models that fail to include curvilinearity when it is 
present in the data.

In Figure 7.5, we see the plot of zPRED versus zRESID (standardized predicted 
values on the X axis and standardized residuals on the Y axis) from the simple OLS 
regression predicting SAL_AP from NUM_TOT. Graphs like these can be used to 
evaluate linearity and homogeneity assumptions, and this one seems to suggest that 
there might be significant unmodeled curvilinearity in the data.

4	 Lock, R. (organizer). What’s What Among American Colleges and Universities: American Association of 
University Professors (AAUP) faculty salary data (for the 1995 Data Analysis Exposition, sponsored by the 
Statistical Graphics Section of the American Statistical Association).
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Figure 7.5  �Plot of zPRED Versus zRESID From the AAUP Data Analysis Predicting 
Salary of Associate Professors From Size of the Institution




