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the curves add some nuance to the understanding of the relationship between the two 
variables. For example, there is a good deal of expected change in the lower end of the 
range and then a flattening out at the upper end. Thus, it might be the case that the 
most gains are in a particular range, which a curvilinear effect can help you identify 
more clearly. Looking at the final (quartic) curve, the expected average salary is essen-
tially flat between about the mean (0) and +3.0, indicating that most of the change is 
in the smaller institutions, and once you reach a certain point, the effect of increased 
institutional size on professor salary is much weaker. This is a very different conclu-
sion from the model with only the linear effect, which would lead us to include that 
institutional size has a constant effect on salary across the entire range.

Example Summary of Analysis
If this were my dissertation or study to be published, I would summarize the analyses we 
have just worked through as follows (eliminating much of the detail you would cover, such 
as sampling and measurement).

The initial analysis predicting salary from institution size indicated several poten-
tial problems. First, there seemed to be substantial heterogeneity, and possible nonlin-
earity. Second, examination of standardized residuals and DfFit indicators of influence 
suggested 11 cases that were inappropriately influential (DfFit > 33 SD from the mean;  
ZRE > |3.0|). After they were removed, a curvilinear regression analysis was performed 
entering the original (linear) effect first, and then the squared, cubed, and quartic terms on 
separate steps.

All four steps led to significant improvement in model variance accounted for, as you can 
see in Table 7.2. Ultimately, this model is relatively strong, accounting for over 44% of the 
variance in salary. Furthermore, after data cleaning and entry of curvilinear terms, normality 
or residuals was improved and assumption of homoscedasticity was met. Thus, all terms were 
retained, and the regression line equation from the final model was graphed and is presented 
in Figure 7.10.

As you can see in Figure 7.10, the salary of associate professors is strongly related to 
institution size (or our proxy for size, the total number of faculty) when the institutions are 
below average; however, for those institutions above the mean, there is little added effect of 
size on faculty salary.

Reality Testing This Effect

Some readers might be skeptical that the data really show this dramatic difference 
in effects below 0 (mean) and above 0. I heartily encourage researchers to perform 
reality testing of effects to ensure that some arithmetic mistake is not responsible for 
the effect observed. Thus, I performed two very quick follow-up analyses. First, I per-
formed a simple linear regression with our two variables, selecting only cases where 
zNUM_TOT < 0. Next, I performed another identical analysis selecting only cases 
where zNUM_TOT > 0. If my graphing and interpretation is correct, the first analysis 




