	

	National Research University – Higher School of Economics
Modelling of Processes and Systems course Syllabus
for Bachelor's Programme «Business Informatics»



Government of the Russian Federation

Federal State Autonomous Educational Institution 
of Higher Professional Education 

National Research University – Higher School of Economics

Faculty of Business and Management

Modelling of Processes and Systems
Course Syllabus
 AUTOTEXT  " Простая надпись" 
For 4th year Bachelor Programme 080500.62 «Business Informatics» 

Course Authors:

Anton A. Afanasyev, Dr. of Economic Sciences, Professor
aanton@cemi.rssi.ru; aafanasiev@hse.ru
Fedor A. Belousov, Cand. of  Physical and Mathematical Sciences, Senior Lecturer fbelousov@hse.ru
Nreses K. Khachartyan, Cand. of  Physical and Mathematical Sciences, Docent nkhachatryan@hse.ru
Approved by Business Analytics Department  
  






«____»______________2015  

Head of Business Analytics Department, 






         Dr. of Economic Sciences, Professor Tatyana K. Kravchenko  _______________ 

Approved by Bachelor's Programme Committee    «____»_______________2015 

Programme Coordinator Dmitriev A.V.__________________________________ 

Moscow - 2015
This Course Syllabus can not be used by other departments of this University and other Universities without the permission of the developer of this Course Syllabus  – Business Analytics Department of Higher School of Economics
1. Application Fields and Normative References
This program of the discipline has minimal requirements for knowledge and skills of the student and determines the content and type of studies and reports.

The program is designed for educators, leading this discipline, teaching assistants and students of the direction 080500.62 "Business Informatics" bachelor.

The program is designed in accordance with the

· educational standard of the Federal State Autonomous Educational Institution of Higher Professional Education National Research University – Higher School of Economics in preparm 080500.62 "Business Informatics", the level of training: Bachelor's degree, approved in 2012;
· working curriculum of the University in the program 080500.62 "Business Informatics" Master's preparation for the Master's program "Business Informatics" specialty "Information business analyst" approved in 2015.

2. Course Aims
· This course provides theoretical knowledge and practical skills of macroeconometric modelling and forecasting. 

· This course provides practical skills of macroeconometric models application for solving current practical macroeconomic policy problems in Russian Economy.
3. Learning Outcomes and Competencies 
By the end of the module, students should:
Know: 

· main approaches to macroeconometric modelling;

· main stages of macroeconometric modelling; 

· methods of marcoeconometric models development and evaluation.  

Be able: 

· to model, analyze and forecast macroeconomic process and systems by econometric tools;  

· to develop specific proposals for the research, prepare reference and analytical materials for making management decisions.
Learn Skills of: 

· econometric modelling of macroeconometric systems; 

· application of modern software and technical tools for macroeconometric modelling and forecasting;

· computable and scenario simulations. 

Course Objectives: 

· Expansion and improving of theoretical knowledge about qualitative features of macro-economic systems, quantitative relationships and patterns of development.
· Mastering the methodology of research and development of macroeconometric models.
· Developing skills in the usage of modern methods of macroeconometric modeling in solving practical problems.
Discipline "Modelling of processes and systems" refers to the base part of the professional cycle of disciplines.

Pre-Course Requirements and Experience. 

· Microeconomics, macroeconomics, programming, mathematical analysis, geometry and algebra, probability theory and mathematical statistics, theoretical foundations of informatics; 

· Students should be able to use mathematical methods and technical tools for solving economic problems.
A Business Informatics graduate with "bachelor" qualification (degree) in accordance with the tasks of professional activity and goals of the basic educational program has to have the following competencies

а) Common Cultural Skills (CCS):

· owns culture of thinking, an ability to generalization, analyze, perception of information, goals setting and choosing ways of achieving them (CCS-1); 
· able to use legal documents in their activities (CCS-5);

· capable logically correct, clear and with deep arguments to build oral and written language (CCS-6);

· ready to solve problems responsibly and purposefully in interaction with the community, the staff, partners (CCS-7);

· able to find organizational and administrative decisions and ready to take responsibility for them (CCS-8);

· have computer skills as an instrument for information management, able to work with information in global computer networks (CCS-13);

· able to work with information from various sources (CCS-16);

· able to exercise citizenship, tolerance and high general culture in dealing with subordinates and staff at all levels (CCS-18);

б) Intellectual Skills (IS):

Analytical Skills:
· assess the economic behavior during decision-making and institutional analysis (IS-1);
· conduct macroeconomic analysis (IS-2);
Administrative and Organisational Skills:
· use modern standards and methods, develop regulations of company (IS-8);

Research skills:
· use the appropriate mathematical methods and tools for processing, analyzing and organizing information on the research topic (IS-22);

· prepare scientific and technical reports, presentations, scientific publications on the results of the research (IS-23).

4. Course Place and Role in the Bachelor Programme
Discipline "Modelling of Processes and Systems" refers to the base part of professional disciplines.

5. Course Format
Total course credit is 4,5. 
	Learning types
	Total hours
	Semester

	
	
	7

	In-class (Total)
	32
	32

	including:
	
	

	Lectures
	16
	16

	Practical sections
	16
	16

	Out-of-class (Total)
	112
	112

	Total:                                      Hours

                                               Credits
	144
	144

	
	4,5
	4,5


6. Course Structure and Content
	6.1. Course Structure
№ 
	Content
	In-class hours
	Out-of-class hours
	Total

	
	
	Lectures
	Practical sections
	Total
	
	

	1.
	Topic 1. Cross-section macroeconometric models
	8
	8
	16
	56
	72

	2.
	1.1. Main stages of сross-section macroeconometric modeling
	6
	2
	8
	28
	36

	3.
	1.2. Word Economy (Inter-Country)  Cross-Section Econometric model
	2
	6
	8
	28
	36

	4.
	Topic 2. Time series macroeconometric models
	8
	8
	16
	28
	72

	5.
	2.1. Features of time series macroeconometric modeling
	6
	2
	8
	28
	36

	6
	2.2. Russian economy GDP time series model. 
	2
	6
	8
	28
	36

	
	Total
	16
	16
	32
	112
	144


6.2. Course Content
Topic 1. Cross-section macroeconometric models

1.1. Main stages of сross-section macroeconometric modeling

Macroeconometric model and problems of macroeconometric modeling. Building of macroeconometric model, estimation of its parameters. Basic properties of estimations of the model parameters: unbiasedness, consistency, efficiency. Testing of statistical significance of  model parameters estimates by t-statistics. Calculation of total variation proportion of the dependent variable explained by build macroeconometric model. Homoscedasticity of regression residuals, estimation of unknown parameters of macroeconometric model when the absence of homoscedasticity residuals takes place.
Readings:

1. Main Literature: [1]

2. Advanced Literature: [1]

1.2. Word Economy (Inter-Country)  Cross-Section Econometric model

Methods of life quality measuring. Methods of life quality measuring within the objectivist approach. Methods of life quality measuring within the subjectivist approach. Techniques that combine the objectivist and subjectivist approaches. Examples of construction of life quality integral indicators in cross-country analysis.

Readings:

1. Main Literature: 2

2. Advanced Literature: [2]

Topic 2. Time series macroeconometric models

2.1. Features of time series macroeconometric modeling
Time series concept. Correlation among regression residuals and its consequences. Identification of correlations among regression residuals. Adjustment of statistical inferences when correlation among regression residuals takes place. Analysis of accuracy of the constructed model. Learning sample, testing sample. Ex-post forecast evaluation method, Absolute Percentage Error (APE) and Mean Absolute Percentage Error (MAPE) forecast errors.
Readings:

1. Main Literature: [1]

2. Advanced Literature: [3]

2.2. Russian economy GDP time series model

Non-linear regression model and its linearization. The concept of elasticity. Cobb-Douglas production function. Statistical data and its processing. The results of econometric studies of production functions of Russian economy. Forecasting of Russian real GDP.

Readings:

1. Main Literature: [3]

2. Advanced Literature: [1]

7. Course Reading List
A. Main Literature
1. Verbeek M. A guide to modern Econometrics. – New York: John Wiley and Sons, 2008. – 488 p.
2. Ayvazyan S.A. Analiz kachestva i obraza zhizni naseleniya". Tsentral'nyy ekonomiko-matematicheskiy in-t RAN. – M.: Nauka, 2012. – 432 s.

3. Afanasyev A.A., Ponomareva O.S. Proizvodstvennaya funktsiya narodnogo khozyaystva Rossii v 1990-2012 gg. // Ekonomika i matematicheskie metody. – 2014. – T. 50. – № 4. –        S. 21–33.
B. Advanced Literature
1. Ayvazyan S.A. Metody ekonometriki: uchebnik. – M.: Magistr: INFRA-M, 2010. – 506 s.
2. Aivazian S.A. Synthetic Indicators of Quality of Life: Construction and Utilization for Social-Economic Management and Comparitiv Analysis// Austrian Journal of Statistics. – 2005. – Vol. 34. – №1. – P. 69–77.
3. Enders W.  Applied Econometric Time Series Analysis. – New York: John Wiley and Sons, 1995. – 446 p. 
8. Course Software and Technical Tools
Microsoft Excel, E-views 

9. Course Assessment
9.1. Class Examinations and Grading
Grading on the subject is carried out in accordance with the Regulation on organization of interim assessment and monitoring of students' progress from the HSE 27.06.2014.

The final grade for the academic discipline is the grade for examination in 4-th course. Intermediate forms of knowledge control according to working curriculum are absent.

9.2. Exemplar questions and tasks for course assessment 

1. Macroeconometric models and problems macroeconometric modeling.

2. Construction of macroeconometric model, estimation of its parameters.

3. Basic properties of estimations of the model parameters: unbiasedness, consistency, efficiency.
4. Testing of statistical significance of  model parameters estimates by t-statistics.

5. Calculation of total variation proportion of the dependent variable explained by build macroeconometric model.

6. Homoscedasticity of regression residuals in econometric model: its presence and absence.

7. Detection of absence homoscedasticity of regression residuals using Glaser test and White test.
8. Estimation of unknown parameters of macroeconometric models when homoscedasticity of residuals is absent.

9. Methods of life quality measuring.
10. Methods of life quality measuring within the objectivist approach.

11. Methods of life quality measuring within the subjectivist approach.

12. Methods that combine the objectivist and subjectivist approaches.

13. Time series concept.

14. Correlation among regression residuals and its consequences.

15. Identification of correlation among regression residuals.

16. Adjustment of statistical inferences when correlation among regression residuals takes place. 17. Analysis of accuracy of the constructed model. Learning sample, testing sample. 

18. Ex-post forecast evaluation method, APE and MAPE forecast errors.

19. Non-linear regression models and its linearization. 

20. The concept of elasticity. Cobb-Douglas production function. 

21. Econometric study of production functions of Russian economy. 
22. Forecasting of Russian real GDP.
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