Understanding Logistic Regression Model (2) --- why is it that logistic regression model does not have error terms?
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Introduction

The OLS regression model looks like this:
Y= intercept + b*X + error.

The Logistic regression model looks like this:

Log(P/1-P)=intercept + b*X.

For a long time I wondered why there is no error term in logistic regression.  The goal of this essay to understand why this is so.  

Let me say one thing.  This issue of logistic regression bothered me a lot.  The formal equation does not have an error term.  But as soon as people who know a lot of statistics start taking, they talk about residuals.  Residuals are errors, right?  So I got confused … very badly.  For example, Rasch model is a form of logistic regression.  It really is a logistic regression, so Rasch equasion does not have an error term.  But Rasch experts talk about residuals.  I am like, “Wait a minute.  What are you talking about????”

The answer to this is this.  There is no error term but there IS a residual.  Errors and residuals are semantically the same, but in this context of advanced statistics, there is a difference.  Let me explain.
The difference between OLS and Logistic Regression

The logistic regression models a probability rather than a value that is actually there, so to speak.  OLS regression models an observed/measured value like a test score or height for a subject, but logistic regression models a probability of a person, say, passing an exam or dropping out of school.  Notice that a probability does not really belong to a person (=subject), while a test score belongs definitely to a person.  To put it differently, probability is jointly determined.  For example, the probability of my winning a lottery may be 0.0000000000001%, but this is determined jointly by all other people buying tickets.  Notice at each individual record level, a data value is only dichotomous (e.g., YES versus NO).  This tells you how you need other people’s data to know your probability.   So this is why there really is no error in the equation.  A subject does not bring an error to the equation, so there is no error in the logistic regression equation.

However, logistic regression has residuals.  But they are very strange residuals.  A residual in a logistic regression is:
1 or 0 minus a predicted value in logit.
Don’t worry what this means right now, but it is a residual that is not possible to interpret.  Notice that with OLS regression, you can interpret a residual.  
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