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Binary logistic regression as a diagnostic model of the state 
of complex systems

Binary logistic regression is a statistical method that is used to model the relationship 
between a binary (dichotomous) dependent variable and several independent variables [1]. 
The mathematical model is the equation of the separating hyperplane. The purpose of the 
method is to predict the probability that an observation will fall into one of two categories 
based on the values of independent variables.

Binary logistic regression can be used in reliability and diagnostic tasks, when serviceable 
elements form one category and faulty elements form the other. In this case, the probability 
of an observation falling into the category of faulty elements can be used as a numerical 
reliability characteristic [2, 3]. It is of interest to interpret and use the coefficients of the 
separating hyperplane in the future to develop recommendations for improving the reliability 
of systems.

The purpose of this work is to study the current state of the use of binary logistic regression 
in system diagnostics with an emphasis on a large number of variables, to consider the main 
features of modeling, as well as to implement and test this model on model and real data. 
Below are a few source links.

In this thesis, it is planned to consider the applications of binary logistic regression in 
engineering, economics and medicine.

Tasks:
• Study of the current state of modeling based on binary logistic regression

• To develop a computationally stable algorithm for constructing binary logistic 
regression based on zero-order minimization methods

• To develop mathematical tools for using binary logistic regression in system health 
management tasks

• Approbation and research of the developed algorithms on simulated and real data
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