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	[bookmark: table01]FACULTY OF COMPUTER SCIENCE AND MANAGEMENT 

SUBJECT CARD
Name of subject in Polish: Mathematical Economics
Name of subject in English: Mathematical Economics
Main field of study (if applicable): Management
Specialization (if applicable): Business Management
Profile:  academic 
Level and form of studies: 1st level, full-time studies
Kind of subject: obligatory 
[bookmark: _GoBack]Subject code: MAZ1148
Group of courses: NO


[bookmark: table02]
	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	15
	
	
	

	Number of hours of total student workload (CNPS)
	90
	60
	
	
	

	Form of crediting
	crediting with grade
	crediting with grade
	
	
	

	For group of courses mark final course with (X) 
	
	
	
	
	

	Number of ECTS points
	3
	2
	
	
	

	including number of ECTS points for practical (P) classes 
	
	2
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,0
	0,5
	
	
	


*delete as applicable
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. Knowledge of exponential functions, basic calculus and probability theory.
 


\
	[bookmark: table04]SUBJECT OBJECTIVES
C1 Knowledge of mathematical methods and tools used in economics in the following areas
   C1.1 The theory of the change in value of money over time
   C1.2 The future expected lifetime of an individual and models of life insurance
   C1.3 Preferences, utility and expected utility
   C1.4 Theory of production and demand
   C1.5 Game theory
C2 The ability to interpret and analyze the following subject areas
   C2.1 The theory of the change in value of money over time
   C2.2 The future expected lifetime of an individual and models of life insurance
   C2.3 Preferences, utility and expected utility
   C2.4 Theory of production and demand
   C2.5 Game theory
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	SUBJECT LEARNING OUTCOMES
relating to knowledge:
PEK_W01 – broad knowledge of the application of mathematics to economics

PEK_W02 knowledge and application of methods of discounting the nominal value of money over time
PEK_W03 knowledge of the factors affecting the price of insurance premiums and ability to calculate simple life insurance premiums
PEK_W04 ability to apply mathematical theories relations to utility theory, decision making under uncertainty, theory of demand and supply
PEK_W05 understanding of the mathematical theory of conflict and cooperation (game theory) and application to the economic world

relating to skills:
PEK_U01 ability to use formal models and assess offers from financial institutions in the fields of investments, loads and mortgages
PEK_U02 ability to calculate the appropriate price of life insurance premiums based on an appropriate set of assumptions
PEK_U03 ability to use utility theory and decision theory to construct models of choice between a discrete set of options
PEK_U04 – can formulate decision problems, such as cost-benefit analysis, choice under uncertainty and choice under competition (game theory) and solve them

relating to social competences:
PEK_K01 ability to critically assess solutions to economic problems in everyday life and business and justify such assessments via the use of mathematical tools
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	PROGRAM CONTENT

	Lectures
	Number of hours

	Lec 1
	Simple and compound interest. Continuous compounding and regular capitalization. Annual and periodic interest rates
	22

	Lec 2
	Inflation. Discounting. Annual and periodic discount rates. Investment and purchasing power
	2

	Lec 3
	Loans and mortgages. Annuities
	2

	Lec 4
	Cost-Benefit analysis. Bonds.
	2

	Lec 5
	Mortality tables. Life insurance premiums. Short and long-term policies
	2

	Lec 6
	Theory of demand. Elasticity of demand. Consumer surplus
	2

	Lec 7
	Theory of supply. Types of market. Cost functions. Fixed, variable, marginal and average costs
	2

	Lec 8
	Equilibrium between supply and demand in competitive and monopolistic markets
	2

	Lec 9
	Taxation. Income tax. The effect of purchase taxes in competitive and monopolistic markets
	2

	Lec 10
	Mathematical models of decision under uncertainty and risk
	2

	Lec 11
	Utility theory. Optimisation of utility functions with a single variable in the face of risk. Optimisation of utility functions with two variables based on a budget constraint
	2

	Lec 12
	Introduction to game theory. Constant-sum games and non-constant-sum games.  Games in extensive form (decisions made in succession)
	2

	Lec 13
	Games in matrix form (simultaneous moves). Minimax solutions. Mixed strategies 
	2

	Lec 14
	Pure and mixed Nash equilibria. Dominated strategies
	2

	Lec 15
	Game theoretic models in economics. Cournot and Stackelberg models
	2

	
	Total hours
	30
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	Classes 
	Number of hours

	Cl 1
	Simple and compound interest. Continuous compounding and regular capitalization. Annual and periodic interest rates
	1

	Cl 2
	Inflation. Discounting. Annual and periodic discount rates. Investment and purchasing power. Loans and mortgages. Annuities
	2

	Cl 3
	Cost-Benefit analysis. Obligations. Mortality tables. Life insurance premiums. Short and long-term policies
	2

	Cl 4
	Theory of demand. Elasticity of demand. Consumer surplus. Theory of supply. Cost functions. Fixed, variable, marginal and average costs
	2

	Cl 5
	Equilibrium between supply and demand in competitive and monopolistic markets Income tax. The effect of purchase taxes in competitive and monopolistic markets
	2

	Cl 6
	Decision making under uncertainty and risk. Optimisation of utility functions with a single variable in the face of risk. Optimisation of utility functions with two variables based on a budget constraint
	2

	Cl 7
	Derivation of minimax solutions and Nash equilibria for matrix games and simple games in extensive form
	2

	Cl 8
	End of term test
	2

	
	Total hours
	15
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	TEACHING TOOLS USED

	N1. Slide Presentations
N2. Step-by-step solutions of examples
N3. Set of exercises to be solved during the problems classes
N4. Set of exercises for individual study


EVALUATION OF SUBJECT LEARNING OUTCOMES ACHIEVEMENT
	[bookmark: table0C]Evaluation (F – forming (during semester), P – concluding (at semester end)
	Learning outcomes number
	Way of evaluating learning outcomes achievement

	F1
	PEK_U01 – PEK_U04
	Solution of problems during the tutorial

	F2
	PEK_U01 – PEK_U04
	Written test

	P
	PEK_W01 – PEK_W05
	Written test
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
 [1] Wainwright K., Chiang A. (2005) Fundamental Methods of Mathematical Economics. McGraw-Hill/Irwin
[2] Kellison S. G. (2008) The Theory of Interest, McGraw-Hill/Irwin
[3] Durlauf S. N., Blume L. E. (2010) Game Theory. Palgrave MacMillan, Basingstoke. 
[4] Werner F., Sotskov Y. (2006) Mathematics of Economics and Business, Routledge

SECONDARY LITERATURE:
 [1] Bowers N. L, Gerber H. U., Hickman J. C., Jones D. A., Nesbitt C.J. (1997), Actuarial Mathematics, Society of Actuaries.
[2] Taha H. (2017), Operations Research: An Introduction, Pearson


	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	David Ramsey, Prof. PWr, david.ramsey@pwr.edu.pl
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