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Course title Field of science Faculty Institute 
Spatial Statistics Mathematics 

(N 001) 
Faculty of 
Mathematics and 
Informatics 

Institute of Data 
Science and Digital 
Technologies, 
Institute of Applied 
Mathematics 

Study method Number of credits Study method Number of credits 
Lectures 0 Consultations 1 
Individual work 4 Seminars 0 
 
Course summary 

Main aim 

This is a special education course, which aims to provide knowledge about the basic principles and concepts of 
spatial statistics and is adapted for graduate students in mathematics, computer and environmental sciences.  
The course covers frquentist and Bayesions approaches to analysis of spatial data,  provide knowledge for the 
understanding of theoretical / conceptual algorithms for spatial big data mining.  

Learning outcomes 

Ability to combine theory and practical elements. 
Ability to interpret spatial data, identify and explore new challenges in science and develop strategies of using 
spatial statistics methods for analysis of the points and area units data. 
Ability to implement  the R packages  GeoR, georob, INLA  and others for  the solving of real environmental, 
biomedical and  technical  problems, 

Main topics 

1. Statistical models of spatial data 
1.1 Structure of spatial data 
1.2 Spatial dependence forms. 

2. Spatial trend and variation 
2.1 Trend models 
2.2 Covariances and semivariograms 
2.3 Spatial autoregressive models. 

3. Estimators of  the data model parameters 
3.1 Estimators of trend parameters 
3.2 Estimators of variation function parameters 

4. Spatial prediction methods 
4.1 Linear prediction(kriging) 
4.2 Bayesian prediction methods 

5. Statistical models for spatio-temporal data 
5.1 Spatio-temporal trend models 
5.2 Separable and nonseparable models for variation functions 
5.3 Estimators of the model parameters and predictions 
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