
400    Regression & Linear Modeling

Reliability in Logistic Models

In my experience, reliability is more often discussed in the context of OLS regression–
type models than in logistic-type models. However, there is no reason to expect that 
reliability is irrelevant in any linear model.

To provide an example of the effect of poor measurement on simple logistic regres-
sion, we will revisit our simple example predicting GRADUATE (coded 0 = no, 1 = 
yes) from family socioeconomic status (zSES) from earlier chapters. Recall that using 
the original data, students from families with higher zSES have increased probabilities 
of graduating (odds ratio [OR] = 2.83).

We will assume that SES and graduation are both perfectly measured and that this 
OR = 2.83 represents the gold standard against which we will compare the effects of 
poorer measurement. To simulate poorer measurement, I randomly selected 25%, 
50%, or 75% of the cases to have zSES replaced with a random number generated 
from a standard normal distribution with a mean of 0 and SD of 1.0.9 As confirma-
tion, after these scores were randomly replaced by random numbers, the correlation 
between the original SES variable and the new “less reliably measured” SES variable 
was r = 0.75, 0.52, and 0.27 for the 25%, 50%, and 75% replacement conditions, 
respectively.

As you can see in Table 16.3, when 25% of SES values are replaced by random num-
bers (simulating poorer reliability), the OR decreases from 2.83 to 2.11, and the logit 
decreases from 1.04 to 0.75. Similarly, less reliable measurement (50% or 75% of values 
substituted with random values) results in more attenuation. Thus, it is clear that poor 
reliability in logistic regression has the same deleterious effect on accuracy of the esti-
mates as it does in other common linear models.

9	 The correlation between the original SES variable and the randomly generated variable was  
r = 0.015, meaning I was replacing mostly good data with unrelated “noise” or random error.

% Replaced by Random
Numbers

B SE Wald df p Exp(B)

Original zSES 1.041 0.033 1,018.355 1 .000 2.831
Constant 2.740 0.037 5,409.564 1 .000 15.480

25% SES_25 0.748 0.030 624.180 1 .000 2.112
Constant 2.544 0.033 6,115.089 1 .000 12.737

50% SES_50 0.491 0.029 296.872 1 .000 1.634
Constant 2.423 0.030 6,688.529 1 .000 11.282

75%
SES_75 0.235 0.028 73.123 1 .000 1.265
Constant 2.348 0.028 7,138.306 1 .000 10.463

Table 16.3  �Family Socioeconomic Status and Odds of Graduating High School in 
Models With Different Levels of Measurement Error

SOURCE: National Education Longitudinal Study of 1988 (NELS88) from the National Center for Education Statistics 
(http://nces.ed.gov/surveys/nels88/). Adapted from Osborne (2015).




