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Course description 
Methodology of statistical analysis of social and economic processes is the central part of the course. 

The main attention is paid to differentiation of the population on income, typology of consumers, 

economic and innovation development of regions and countries, quality of life. We consider how the 

processes are going on in real life starting with formulation of the problem and finishing with the 

identification of the models and the analysis of their possible application. Gathering and preliminary 

analysis of qualitative and quantitative data is provided according to the nature of model variables. 

The way of an expert's thinking determines the qualitative type of data as the most preferable one.  

Singular value decomposition of pairwise comparisons allows creating a quantitative variable for a 

few objects and using these values as a training sample for index constructing. Any attempt to get the 

quantitative expert information directly gives us as a matter of fact a set of fuzzy values, and we 

should use it properly on the base of the fuzzy sets theory. Along with constructing the aggregate 

indicators to reduce the dimensionality, we consider the models of probability density function in a 

low dimensional space, and the results of its decomposition may be used for soft and crisp 

classification. When clustering, we can consider pros and cons of the ordinary “k-means” method and 

its fuzzy modifications. These and other methods are used for creating the models. All the models 

should be identified using modern computer software. 
 

Course objectives 
The course is The course is focused on the problems of statistical practice in creating models of social 

and economic processes.  

Students will be familiar with the features of expert information and the ways of its using in statistical 

modelling. Students will be able to create social and economic aggregate indicators of different types. 

Students will be able to create and analyze structural models of social and economic systems on the 

base of crisp and fuzzy approach. 



 

Forms of study and control 
The course consists of lectures and classes. Each lecture is followed by a class where students solve 

numeric problems. The course requires a sufficient amount of self-study. The final grade is 

determined by class participation,  home assignments, and a written final exam in the end of the 

course. The final exam is 60 minutes long.  

Grade determination 
Preliminary grade = 1/3 * Class working + 2/3 * Home assignments  

 Overall grade = 0,75 * Preliminary grade + 0,25 * Final exam 
 
Textbooks and articles 
 

Little, R. J. (1988). A test of missing completely at random for multivariate data with missing 

values. Journal of the American Statistical Association, 83(404), 1198-1202. 

Rubin, D. B. (1966) Multiple Imputation After 18+ Years. Journal of the American Statistical 

Association, 91(434), 473-489. 

OECD (2008). The handbook on constructing composite indicators: methodology and user guide 

Sirotin, V., Arkhipova, M. (2018) Index construction methodology using training sample based on 

pairwise comparisons. Proceedings of the 17th European Conference on Research Methodology for 

Business and Management Studies. Academic Conferences and Publishing International Limited, 

372-379. 

Dubois D., Prade H. (2000). Fundamentals of Fuzzy Sets. Handbook. IRIT, CNRS & University of 

Toulouse III. 

Scott D.W. (2004). Multivariate Density Estimation and Visualization. Working Paper. Humboldt-

Universität Berlin, (CASE). 

 

Course outline 
 

1. Information support and the stages of social and economic modelling 
 

Statistical data sources. Data scaling. The problem of missing data. Using expert information for 

statistical modelling. Fuzzy-set approach to enhance the scale level of measurement.  

2. Index construction techniques and their applications 
 

Expert data aggregation. Index construction with and without training sample. Expert-statistical 

technique of index construction. Hierarchical systems of aggregate indicators.  

 

3. Statistical models of distributions 
 



 

Probability density estimation in exploratory data analysis. Bootstrap estimation of probability density 

function. Parametric approach to mixture and compound density estimation. Multivariate probability 

density function and its decomposition.  

 

4. Crisp and soft clustering of social and economic objects 
 

Types of social and economic structures. Classification based on decomposition of probability density 

function. Crisp and fuzzy strata borders.  

"k-means" and "c-means" clustering. Membership function in crisp and fuzzy clustering. Evolution of 

the socio-economic structure. Class description.  

 
* https://www.youtube.com/watch?v=oWqXwCEfY78 

https://www.youtube.com/watch?v=B38yfziksIY 

https://youtu.be/6daiRieEQlU 

** http://freevideolectures.com/Course/2052/Linear-Algebra/30 
 

  



 

 
Home assignment #1 

 
Construction of the Aggregate Indicators 

 
Choose integral indicator applicable for social and economic comparisons. 

(You should have a dataset for sub-indexes which the indicator aggregates). 
 

I. Analyze the problem and provide a short literature review. 
 

II. Create aggregate indicators of different types. 
 

1. Based on the sense of the integral indicator, create a matrix of pair wise comparisons for a few objects of 

the dataset. Transform the matrix of pair wise comparison into a non-negative form. Find the eigenvector 

that corresponds to the maximum eigenvalue of the non-negative matrix of pair wise comparison and 

estimate its informative power. Standardize the eigenvector and obtain a training sample [2 marks]. 

2. Using the training sample of the dependent variable values and the corresponding part of the sub-indexes 

dataset, create a regression model and use it to estimate the model values for all the objects in the dataset. 

Standardize the vector of model values for all the objects and obtain the aggregate (integral) indicator 

based on training sample [2 marks]. 

3. Using principal component method, evaluate the most informative principal component of the sub-indices 

dataset. If informative power of the principal component is sufficient, transform the principal component 

into an integral indicator based on the data of sub-indices without training[2 marks]. 

4. Compare the aggregate indicator based on training sample and the aggregate indicator created without 

training sample [2 marks]. 

5. Find the coefficients for sub-indices and present the technique that allows obtaining the integral indicator 

as a weighted sum of sub-indices [2 marks]. 

III. Make conclusions. 
 
  



 

Home assignment #2 
 

Consumers typology 
 

I. Analyze the problem and provide a short literature review. 
 

II. Use micro-data on a households survey like  http://obdx.gks.ru/   
 
1. Choose a pair of variables describing various kinds of expenses (e.g. on food and on services) and create 

non-parametric exploratory models of their one-dimensional and two-dimensional distributions in forms 

of histogram or kernel density estimates to determine the number of the consumers types and preliminary 

estimates of the distribution parameters [2 marks]. 

2. Specify and identify one-dimensional and two-dimensional parametric models of distributions mixture [2 

marks]. 

3. Classify the consumers on the base of crisp and fuzzy parametric approach [2 marks]. 

4. Construct multidimensional non-parametric models using crisp and fuzzy clustering procedures (“k-

means” and fuzzy “c-means”) to describe the types of consumers [2 marks]. 

5. Create the «portraits» of the consumers’ types using factors-determinants of your choice [2 marks]. 

III. Make conclusions. 
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