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1. Modeling and forecasting through regression analysis. 

2. Function of the prediction error. 

3. Empirical forecasting methods. Moving average. Exponential smoothing. 

4. ARIMA( p,d,q ) processes with a seasonal factor and fractionally differentiated 
ARIMA( p,d,q ). 

5. Bayes theorem . Big Data Analysis Applications. 

6. Classification. Logistic regression. Linear and non-linear discriminant analysis. 

7. Evaluation of analytical models by cross-validation. A trade-off between bias and 
variance. 

8. Principle of the rolling sample. Monte Carlo simulations. 

9. Selection of variables when forming a forecast. Ridge-regression  and the LASSO 
approach. 

10. Multivariate statistical analysis. Principal component analysis. 

11. Building optimization models. Types and practical solution. 

12. Polynomial regression. Modeling using spline functions . 

13. Frequency analysis. Spectral density. 

14. Data filtering. Wavelet filters for predictive modeling. 

15. Support vector machines. 
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