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Course Summary
Course is grounded in the ideas of System dynamics suggested by J. Forrester. It starts with the general discussion of the system approach to business administration studies. Then we move to the area of system dynamics and investigate notion of causal loop diagrams and consider theoretical and practical aspects of compiling such diagrams, including labelled links of different types. Students are requested to come up with the models of their own, preferably based on the research topic of their future master thesis. Then these diagrams are being converted into stock and flow diagrams and coded in available software for running simulation. The next topic introduces ideas of experiment design using the computer simulation, model validation and testing.

1. Course prerequisits

Students are expected to complete basic bachelor level courses in mangement, microeconomics, and statistics.

2. Language of Instruction

Due to the use of English language text and most of software language of instruction will be English.

3. Methods of Teaching

4. Classes will consist of lectures introducing major concepts and ideas, working in computer labs mastering the software and presentations and group discussions of models in progress developed by course participants.

Area of Application and Regulatory References 

This Course Program establishes minimum requirements for skills and knowledge of the student and determines the content and the forms of educational activities and reporting.

The Course Program is designed for lectures, teaching assistants and Master Program students 080200.68 «Management»  «Strategic and Corporate Governance» within the Course “Economics of Strategy”

The Course Program has been developed in accordance with:

•
National Curriculum in the direction of preparation 080200"Management" (Qualification-MA), approved by the Ministry of Education and Science 18.10.2009;

•
Education Program 080200.68 «Management»; 

•
University Academic Plan of the Education Program “Strategic and Corporate Governance” (approved in year 2011).
Course Goals

Course has three objectives. The first one is to introduce students to system approach in business management setting. The second is to provide them with tools and develop their skills necessary to build simulation models of business processes. The third one is to assist students in developing simulation models integrated in the research they conduct in the framework of their master's thesis. Learning outcomes include the following:

•
understanding the system approach and the ability to put it in line with other research methodologies utilized in the area of business administration studies

•
mastering methodolgy of system dynamics and aquiring ability to implement in the business environment 

•
mastering tools for building dynamic simulations of business processes including such commercially available tools as Vensim, Powersim, Ithink and IMITAK

The Course develops the following competencies:

	Competencies
	NC/NRU-HSE Code
	Descriptors - the learning outcomes (the indicators of achievement)
	Teaching methods that contribute to the development of a competence

	Ability to collect, proceed, analyze and synthesize qualitative and quantitative data from various sources, including field studies and experiments 
	PC-2
	Ability to collect qualitative and quantitative data for model framing and quantitative data for parameters’ specification 
	Lectures, case analysis, home assignment


	Ability to formulate and test research hypotheses, select and justify research tools, critically evaluate

the results, and validate the findings
	PC-3
	Mastery of simulation model verification and validation procedures. Ability to plan and execute research experiments with the simulation model.
	Lectures, case analysis, home assignment

	Possession of skills in theory building, ability to use properly the methods of quantitative and qualitative data analysis
	PC-4
	Ability to interpret the simulation results and come up with new theoretical findings
	Home assignment

	Ability to present results of a study in a research report, academic article, executive summary or in oral presentation with multi-media presentation support tools 
	РС-5
	Ability to present results of a study in a research report and academic article or in oral presentation 
	Presentation of home assignment

	Ability to develop organizational structures and processes, to carry out such activities as work flow analysis, tasks analysis, job re‐design, organizational modeling, sketching new organizational schemes etc.
	PC-13
	Ability to develop recommendations on organizational structures and processes based on simulation results
	Lectures, case analysis, home assignment

	Ability to design and lead development programmes for subordinates, including career development programmes, training and coaching
	PC-14
	Ability to organize subordinates’ work on simulation project
	Lectures, case analysis, home assignment

	Ability to retrace the last trends in management techniques and tools, to select relevant tools and to master them constantly; willingness and ability to participate in development of new management techniques and tools
	PC-15
	Ability to specify relevant approaches to business simulation
	Presentation of the literature review

	Ability to select and justify modern information technology for collecting information in accordance with the task at hand, analyze the results and make recommendations 
	PC-18
	Ability to master simulation tools and use them in efficient manner
	Lections and seminars, case analysis, homework


Topical Structure of the Course 

	#
	Topic
	Total workload
	Class hours
	Self-study

	
	
	
	Lectures
	Seminars 
	

	1.  
	Introduction. Simulation of social and economic systems. J.Forrester's System Dynamics concept and its place among other simulation tools.
	18
	6
	0
	12

	2.  
	Building causal maps and stock and flow diagrams. 
	16
	4
	2
	10

	3.  
	Vensim simulation software: building a model.
	38
	8
	6
	24

	4.  
	Growth dynamics: exponential growth, growth with saturation, S-shaped curves. Modeling delays in dynamic processes.
	20
	6
	4
	10

	5.  
	Modeling human behavior in decision-making.
	16
	4
	2
	10

	6.
	Model testing and experiments with System Dynamics models.
	36
	4
	2
	30

	 
	 Total for the course:
	144
	32
	16
	96


Evaluation:

In this class, a student’s final grade will be based on the assessment of:

	Participation, including peer review of models in progress. Participation is evaluated along 4 main directions:

• Contribution to in-class activities and discussions

 • Two non-graded assignments

 • Use of peer facilitator’s mentoring

• Occasional concept reviews
	

	Presentation of final project based on thee student's Master Thesis topic
	


Forms and Types of Students' Evaluation

	Type of testing
	Form of testing
	Deadlines
	Parameters

	Current

(week)
	Home assignment
	Second week of the course
	Presentation of the literature review on simulation applications in the selected field of study for the Master thesis

	
	Home assignment
	Third week of the course
	Presentation of first draft of the model

	Final
	Presentation 
	Last week of the course
	Presentation of the final version of the model, and written essay based on the model analysis


1.1 Grading Criteria

The evaluation criteria for home assignment and homework

1. Selection and justification of methods of execution, the correct choice of the model to analyze the situation

2. Depth analysis of the situation

3.  Clarity, consistency and completeness of the materials and data

4.  Conclusions and reasoning of decisions

5.  The quality of design work, the inclusion of links to relevant sources, regulatory legislation.

Given the above basic criteria for evaluation of homework and home assignment the teacher evaluates it on a 10-point scale.
	Grading Table

	ECTS  Grades
	10-points scale
	Criteria 

	A+
	Excellent
	10
	This grades can be given only when consistent with work all the requirements and the highest rating for all criteria.

	A
	Very good
	9
	These grades can be given only under the condition of all compliance requirements and high scores for all criteria.

	A-
	Very good
	8
	

	B+
	Good
	7
	This grade can be given only under the condition of full compliance with four of five criteria and requirements one criterion can be done in part.

	B-
	Good
	6
	This grade can be given only with the full compliance of homework 4 of 5 criteria requirements.

	C+
	Satisfactory
	5
	This grade can be given only with the full compliance of homework 3 of 5 criteria and requirements two criteria can be met in part.

	C-
	Satisfactory
	4
	This grade can be given only with the full compliance of analytical review 3 of 5 criteria requirements.

	F
	Fail
	3
	The work does not meet the requirements for most of the criteria

	F
	Fail
	2
	

	F
	Fail
	1
	


Required Text

John D. Sterman Business Dynamics: System Thinking and Modeling for a Complex World.- McGrow-Hill, 2000, 982p.

 Course Content

Topic 1. Introduction. Simulation of social and economic systems. J.Forrester's System Dynamics concept and its place among other simulation tools. The general notion of simulation. Barriers to study dynamic systems' behavior. J.Forrester's System Dynamics and management. Managing time in Discrete Event Simulation (DES) and in System Dynamics. Areas of application. Implementation of different approaches in software. Loops. Non-intuitive behavior of complex systems with loops.

Reading 

1. John D. Sterman Business Dynamics: System Thinking and Modeling for a Complex World.- McGrow-Hill, 2000, Chapter 1 “Learning in and about Complex Systems”, Chapter 2 “System Dynamics in Action”, Chapter 3 “The Modeling Process”, Chapter 4 “Structure and Behavior of Dynamic Systems”

2. Mohsen Jahangirian, Tillal Eldabi, Aisha Naseer, Lampros K. Stergioulas, Terry Young Simulation in manufacturing and business: A review.- European Journal of Operational Research 203 (2010) 1–13
Topic 2. Building causal maps and stock and flow diagrams. Rules to build and record causal maps. Links' polarity. Cause and effect links and correlation. Examples of causal maps. Reservoirs (stocks) and flows. Rules to build and record stock-and-flow diagrams. The snapshot test. Links (arrows) of L and R type. Adding stocks and flows to causal map. Aggregating and desaggregating stock-and-flow diagrams and causal maps.

 Reading 

1. John D. Sterman Business Dynamics: System Thinking and Modeling for a Complex World.- McGrow-Hill, 2000, Chapter 5 “Causal Loop Diagrams”, Chapter 6 “Stocks and Flows”, Chapter 7 “Dynamics of Stocks and Flows”

Additional reading

1. Филинов Н.Б. Разработка и принятие управленческих решений: Учебное пособие. - М.:ИНФРА-М, 2009. -308 с. с. 214-223

Topic 3. Vensim simulation software: building a model. Vensim user interface. Window classes: build windows, output windows and control windows. Vensim toolbar. Building model equations. Vensim built-in functions. Using lookups. Input and output controls. Instant simulation —SyntheSym mode. Simulation error messages at time zero and during the simulation. Reality Check and sensitivity testing. Other simulation software — IMITAK.

Reading

1. Vensim: Ventana Simulation Environment User's Guide. Version 5. 2007

2. Алексеев Ю.Н. Имитационное моделирование в системе ИМИТАК (VISUAL ИМИТАК).- М.:ГУУ, 2008.-74с.

Topic 4. Growth dynamics: exponential growth, growth with saturation, S-shaped curves. Modeling delays in dynamic processes. Positive feedback and exponential growth. Negative feedback and exponential decay. Nonlinear first-order systems and s-shaped growth curves. Pipeline Delay. First- and higher-order material delays. Exponential smoothing. Higher order delays. Estimating delays. Aging chains.

Reading

1. John D. Sterman Business Dynamics: System Thinking and Modeling for a Complex World.- McGrow-Hill, 2000, Chapter 8 “Dynamics of Simple Structures”, Chapter 9 “S-Shaped Growth: Epidemics, Innovation Diffusion, and the Growth of New Products”, Chapter 10 “Path Dependence and Positive Feedback”, Chapter 11 “Delays”, Chapter 12 “Coflows and Aging Chains”.

Topic 5. Modeling human behavior in decision-making. Principles for modeling human behavior. Bounded rationality and rational expectations concepts in simulation. 

Reading

1. John D. Sterman Business Dynamics: System Thinking and Modeling for a Complex World.- McGrow-Hill, 2000, Chapter 13 “Modeling Decision Making”, Chapter 15 “Modeling Human Behavior: Bounded Rationality or Rational Expectations”.

Topic 6. Model testing and experiments with System Dynamics models. General principles for model validatio and testing. Boundary adequacy testing. Structure assessment tests. Dimensional consistency testing. Parameter assessment. Extreme conditions tests. Behavior reproduction tests.

Reading

1. John D. Sterman Business Dynamics: System Thinking and Modeling for a Complex World.- McGrow-Hill, 2000, Chapter 21 “Truth and Beauty: Validation and Model Testing”.

Grading Procedures
The final grade for the course is calculated using the following formula:
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Where OFinal stands for the final grade, OLiterature stands for the grade for the literature review on the SD application in the student’s field of study (assessed via PowerPoint presentation), OModel stands for the grade for the simulation model (assessed via running the model), OText stands for the grade for the model description and presentation (text itself is graded by the instructor and presentation is assessed by the course instructor and peers) and ODiscussion stands for the participation in the discussion on others’ models and presentation during the class and performing two home assignments.
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