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chapter, you will find there is a cubic curve, meaning it has two points where the slope 
is equal to 0. The original equation (after data cleaning) is shown below as a spoiler 
in Equation 7.12a:

Logit(Ŷ) = �−1.1514 + 0.2683 (zACH) − 0.0214 (zACH2)  
− 0.3168 (zACH3)                                (7.12a)

which gives us a first derivative, shown in Equation 7.12b:

d logit
dX

Y( )( )  = �0.2683 − 0.0428 (zACH) − 0.9504(zACH2)        (7.12b)

If you set Equation 7.12b equal to zero and solve, you find two extrema at −0.55 and 
at 0.51, both of which seem reasonable given the graph shown in Figure 7.18 (graphed 
in logits rather than predicted probabilities).

We could again predict slopes at particular points using the first derivative. 
With this example, let us examine the following three points: −1.75, 0, and 1.75. 
Substituting these points into the equation, we get slopes of −2.57, 0.27, and −2.72, 
respectively. This tells us that the logits are decreasing relatively steeply in the 
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Figure 7.17  The Same Curve Graphed as Conditional Probabilities

DATA SOURCE: National Health Interview Survey of 2010 (NHIS2010) from the National Center for Health Statistics 
(http://www.cdc.gov/nchs/nhis/nhis_2010_data_release.htm).




