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Contest Topics for Associate Professor 

Position 59, semester 1, year 2022-2023 

 
Topics: Analysis and Diagnosis of Economic Systems; Bases of Operational 

Research; Risk Management; Quantitative Macroeconomics (in English) 

 

Analysis and Diagnosis of Economic Systems 

1. Analysis and diagnosis of economic systems (ADSE) - object of study, genesis, theoretical 
and methodological sources, trends, theoretical and applied approaches, connections with 
other disciplines of quantitative analysis 
2. Reference concepts of systems analysis: system, subsystem, metasystem, connections, 
internal environment, external environment 
3. The structure, functionality and behavior of economic systems 
4. Systemic approach methods - classic and modern theories 
5. Diagnosis of economic systems: objectives, principles, stages, areas of applicability, finality 
6. SWOT, informational-decisional and conceptual diagnostic analysis methodologies 
7. Economic, financial and management diagnosis; Commercial diagnosis; Production / 
technical diagnosis; Diagnosis of human resources; Managerial diagnosis; Informational-
decisional diagnosis 
8. Measurement and monitoring of performance resulting from ADSE-performance metrics 
9. Elaboration of the Dashboard for the efficiency of operational, tactical and strategic 
decisions of the system 
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Bases of Operational Research 

1. Network optimization: Concepts and definitions specific to graph theory. Typology of networks. 
Graph based modeling. Minimum cost trees. Roads of optimum value in transport networks. 
Software packages for network optimization. 

2. Management of complex projects (Critical path analysis): Leading a project by building the 
Coordinating Network Graph. Construction of the coordinating network using the representation 
“activity - node ". Gantt chart drawing. Optimization of resource allocation in complex project 
management. 

3. Optimization methods in the transport and distribution networks. Maximum flow in transport 
networks: Types of economic problems modeled by flow in networks. Flow in the transport and 
distribution networks. The Ford-Fulkerson algorithm for determining the maximum value flow in a 
transport network. Applications. The problem of supply and demand.  

4. Optimization of economic processes using Linear Programming (LP): Introduction to the modeling 
process. Linear example. The general form of a linear programming problem (LP). Permissible 
solutions to a (LP) problem. Forms of presentation of a problem of (LP): canonical form, standard 
form. 

5. Duality in linear programming. Rules for the construction of the dual problem. Duals of particular 
forms of problems of (LP). Duality theorems. The economic interpretation of duality. 

6. Optimization methods in transport and distribution networks. The classic transport problem (TP). 
The problem of balanced transport (BTP). Methods of solving BTP. Determination of an initial basic 
allowable solution (Minimum cost method on the table and Vogel method). Testing the optimality 
of a basic permissible BTP solution. Improvement of a basic solution. Algorithm for solving PTE. 
Convergence. Degeneration. Variants of the transport problem. TP unbalanced. Balancing modes. 
TP with blocked routes. Other economic problems reducible to the problem of transport  
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Risk Management 

1. The main classical sources of risk. The attitude towards risk in the socio-economic context 

2. Business (enterprise) risk and its management 

3. Risk management strategies 

4. Strategies for "treating" potential risks 

5. Risk response plan: design and monitoring 

6. Quantitative methods in Enterprise Risk Management 

7. Business (enterprise) risk modeling 

8. Methods of managing the risk of tangible (real) investments 

9. Financial Risk management methods 

10. Risk management using derivative contracts (Hedging) 

11. New paradigms in risk management in contemporary society 

12. Catastrophic risk 

13. Risks associated with health 

14. Cyber Risk - Security risk in information systems. Designing resilient telecommunications 

networks 
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Quantitative Macroeconomics (in English) 
1. Fundamental concepts of macroeconomic modeling. Principles of macroeconomic 
modeling 
2. Macroeconomic aggregates: construction, evaluation and analysis of interdependencies, 
correlations and fundamental proportions 
3. Market mechanism: neo-Keynesian models of macroeconomic balance on the market of 
goods and services - the IS model 
4. Market mechanism: neokeynesian models of macroeconomic balance on the money market 
and the labor market. Equilibrium of markets 
5. The influence of the external sector on the macroeconomic balance 
6. Macroeconomic analysis of inflation and unemployment 
7. Cyclical fluctuations of the economy: definition of economic cycles, indicators of economic 
cycles, economic cycles and political cycles, active and passive anti-cyclical economic policies 
8. Economic growth in the context of European integration 
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