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Course annotation

After completing this course, doctoral students will be able to effectively analyze scientific information and conduct
research. They will acquire skills to collect, interpret, and analyze data in the geosciences and master statistical methods
applied in this field. They will be able to understand and critically evaluate statistical analysis results presented in
professional literature.

Course Content

Descriptive statistics. Measures of central tendency and dispersion. Theoretical distributions. The most commonly used
continuous and discrete distributions in geosciences. Monte Carlo method. Markov chain.

Testing of statistical hypotheses. Null and alternative hypotheses. Significance level. Parametric and non-parametric
statistics. Criteria for the goodness of fit between theoretical and empirical distributions. Testing hypotheses on equality
of means and variances. Analysis of variance (ANOVA). Errors in statistical indicators and confidence intervals.
Relationship between two or more variables. Concept of regression and its types. Least squares method. Theil-Sen
method. Pearson correlation coefficient. Coefficient of determination. Non-parametric coefficients of correlation.
Logistic regression. Multivariate regression. Statistical significance of correlation. Decision trees.

Time series analysis. Analysis of periodic fluctuations. Harmonic analysis. Autocorrelation analysis. Spectral analysis.
Trend analysis. Statistical significance of trends. Parametric t-test. Non-parametric Mann-Kendall and Cox-Stuart tests.
Multivariate statistical analysis methods. Cluster analysis. Factor analysis. Discriminant analysis. Multidimensional
scaling. Canonical correspondence analysis. Redundancy analysis.

Geostatistical methods. Spatial autocorrelation and hot spot detection. Interpolation models and their validation.
Avrtificial neural networks.
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