
186    Regression & Linear Modeling

Note that we are predicting the slope of logit(Ŷ), and when it reaches zero, that is 
where the curve has a minimum or maximum and change in direction.13 However, 
with the first derivative, we can do more. We can also estimate slopes (in logits) 
at particular values of X. For example, let us look again at the first derivative of 
the quadratic equation and estimate the slope at two other time points (we already 
know the slope around AGE = 75): AGE = 25 and AGE = 50. By substituting these 
into the equation, we get slopes of 0.12897 for AGE = 25 and 0.06392 for AGE = 
50. This suggests that the log odds of having diabetes are increasing faster at age 
25 years than at 50 years. Looking at the graph of logits (Figure 7.16), this seems 
to hold.

However, looking at the graph of the predicted conditional probabilities  
(Figure 7.17), it does not. The change in probabilities seems to be much slower at age 
25 than age 50 years. Thus, we must be careful to be clear when reporting post hoc 
probes of these types of analyses, but they can be useful at times. However, note that 
the extrema are calculated to be identical for both graphs.

Let us examine a more interesting curve, that predicting EVERMJ from student 
achievement. We performed the linear logistic regression analysis for these data in 
Chapter 5, but if you work through all of the enrichment examples at the end of this 

13	 For you calculus nerds out there, technically we are estimating the slope of a line tangent to the point, but 
proofs can show that the slope of that line is also the instantaneous slope of our curve at that point.

−6

−5

−4

−3

−2

−1

0

20 25 30 35 40 45 50 55 60 65 70 75 80

O
b

se
rv

ed
 a

n
d

 P
re

d
ic

te
d

 L
o

g
it

 D
ia

b
et

es

Age

Slope = 0

Figure 7.16  Calculating the Inflection Point of a Curve

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).




