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This research is devoted to modeling the credit ratings of non-financial companies in Russia using open data sources and various methods (both econometric and machine learning models) for subsequent prediction of the creditworthiness of individual enterprises. A wide range of various indicators were used as independent variables, including financial, macroeconomic and others (which also influence on the credit quality of a borrower). Object of the research: Russian companies that have been rated by rating agencies. Subject of the research: Econometric and machine learning models, which are used to predict credit ratings. As part of the study, an ensemble model, which makes it possible to predict credit ratings of non-financial companies in Russia in the most effective way, was built.
This study is of current interest, since there is a need to predict the probability of default (in this case, by modeling credit ratings) of non-financial companies in unstable economic situation in Russia. The results are especially useful for the banking sector because there is a necessity for internal regulation of a risky corporate portfolio. Also, the question of determining the influence of ESG factors on the financial stability of Russian companies is becoming more and more urgent.
The main scientific novelty of the research is the result of testing various nonlinear models (and combinations of models), which are rarely used to predict ratings. This study also provides conclusions about significant variables for modeling and the most effective models in terms of predictive power.
The practical value of the research is the result of the analysis of various factors that are significant for further modeling of financial stability. Moreover, it gives an opportunity to use the chosen optimal ensemble model for predicting and comparing the creditworthiness of individual companies that do not have a credit rating from rating agencies yet.

During the research, the following tasks were solved:
1. Required data about credit ratings was collected
2. Financial and non-financial (including ESG factors) information on companies that have credit ratings was collected. Preprocessing was implemented
3. A multiple-choice model (Ordered Logit / Probit) was fitted (as well as other similar econometric models)
4. Conclusions about the significance of the coefficients used, the directions of influence on the credit rating of various factors were made, the results of modeling were compared for companies from various spheres of economy, and the quality of the predictive powers of the models was assessed (using the ROC curve, as well as an out-of-sample forecast)
5. A series of machine learning models was built, followed by a combination (ensemble model) that achieves the best predictive power
6. Conclusions were made regarding to the hypotheses set in the research

The methodological basis of this research is the work of A.M. Karminsky on modeling credit ratings and default probabilities. The methodologies of the rating agencies Moody’s and Expert RA, which describe the principle of calculating scores, as well as the characteristics and features of the variables, are also actively used.
 
Models evaluated in the study:
· Multinomial/Ordered Logit/Probit
· Ridge, Lasso и Elastic Net regressions
· Random Forest
· Support Vector Machine
· Gradient boosting
· Recursive Partitioning
· Artificial Neural Network
Conclusions about further practical use were made using the results of the research.
