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Goals and objectives. We are interested not so much the outcome of a process as the associated quantitative characteristics. The risk can be described by a random variable. The meaning of the word "risk" is probabilistic in nature, therefore, we shall call the risk of arbitrary random variables. The totality of all the risks denote 
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. The portfolio risk. Risk portfolio 
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 will be called an arbitrary subset 
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. Insurance. The insurance is a transfer of risk from one medium (the insured) to another (the insurance company, the insurer) for a fee, called the cost of insurance, tariff rates or premiums. The essence of insurance is to redistribute risk among multiple carriers; relatively homogeneous set of risks will be called insurance portfolio.
Trans-property: Algebra, Geometry, Mathematical analysis, Probability Theory, Mathematical Statistics, Random Processes, Functional analysis, Integral equations, Computer science, Discrete mathematics, Numerical Methods Algebra and Analysis 
Post-property: Monte Carlo Methods, Mathematical Modeling, Computer Modeling, Numerical Mathematics, Finance Mathematics, Modeling of the Risks Processes.  
The structure of the course.   
	Weeks 
	Name of subject (theme) 
	duration
	Students self-instruction (SSI) by subject

	Module 1.  Risk. The portfolio of risk. The price of insurance. 

	1

	Lecture 1-2.    Indefinite event.  (ambiguity, doubt, entropy, equivocation, generality, indeterminancy, indeterminateness, indetermination, indeterminedness, uncertainty, vagueness, incertitude). Risk.  The portfolio risk.  Insurance.  Insurance portfolio. The simplest insurance portfolio.  Simple insurance portfolio.  Real insurance portfolio.
Seminar 1-2.    Exercises 2.1
	2

1
	                SSI-1-2
Calculate of  the basic parameters of risk. 

	2
	Lecture 3-4. Price of insurance. The principles for determining the price. The principle of  non-risk.  The principle of justice. The principle of sufficient coverage.   
Seminar 3-4  Calculation of  insurance premium for  Simple insurance portfolio and Real insurance portfolio.
	2

1

	SSI-3-4

Analysis of characteristics of the standard normal distribution.  

	3


	Lecture 5-6.    Inhomogeneity of portfolio.
Seminar 5-6.  Exercises 3.1, 3.2, 3.3.
	2

1
	SSI-5-6

Solution of optimization problem.

	4


	Lecture 7-8.   Usefulness theory. Risk.  Examples 4.1 – 4.6.
Seminar 7-8.    Exercises  4.1, 4.2, 4.3
	2

1
	SSI-7-8
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-algebra, measurability. 



	5
	 Lecture 9-10.   Preferences. Preference relation.  Example 4.7. Existence theorem of profit function.  Axioms system. 
Seminar  9-10.    Exercises 4.4 – 4.9.
	2

1
	SSI-9-10

Proof of the Existence theorem. 

	6
	Lecture 11-12.  Solutions. Characterization of relation for risk. Relation for risk. Neutrality. Inclination for risk. Denial (negation, negative) of risk. 

Seminar 11-12.    Exercises 5.1 – 5.3.
	2

1
	SSI-11-12

Proof of the Theorem 5.1. 



	7
	Lecture 13-14.  Quantitative  expression  of  denials  (negation, negative) of risk. Price of risk.  Denial (negation, negative) of risk. Pratt’s theorem. 
Seminar 13-14.    Exercises 5.4 – 5.6.
	2

1
	SSI-13-14

Proof of the Pratt’s theorem

	
	Midterm

	2
	

	8
	Lecture 15-16.The simplest process of risk. Description of the  simplest process. The equation for ruin probability. Calculation of ruin probability.  The game with infinitely rich opponent.  
 Seminar 15-16.   Numerical solution of the second order difference equation. 
	2

1

	SSI-15-16

Solution of second order ODEs. 

	9
	Lecture 17-18.   Classical process of risk. Definition. Ruin of process. Dependence of ruin probability process on parameters. 
Seminar 17-18.  Second order Volterra integral equation.   Numerical solution. 
	2

1

	SSI-17-18

Pareto, Veibull and  exponential distributions.   

	10
	Lecture 19-20.    Aggregative risk process.    Aggregation procedure.   Ruin. Random walk.  The equation for ruin probability.
Seminar 19-20.   Example.   The simplest risk process.
	2

1
	SSI-19-20

Proof of the Theorem 8.2.



	11
	Lecture 21-22.   Survival time of risk process. The simplest risk process.
Seminar 21-22.    The simple risk process.  Game of  “cat-mouse”.  
	2

1
	SSI-21-22
Formula of composite probability and total expectation. 

	12
	Lecture 23-24.   Fundamental concept of the risk theory.  The problems of decision making. Risk. Relation of preference. Measure of risk. Typical application of the risk theory. Portfolio analysis. Insurance. 
Seminar 23-24.    Examples of measures of risk.  
	2

1
	SSI-23-24

Exercises 4.1 – 4.4.  



	13
	Lecture 25-26. Solution of the problem for ruin probability in classical risk model with Poisson damages stream.    
Seminar 25-26.    Characteristics of Poisson, Pareto and Veibull distribution. 
	2

1

	SSI-25-26

Numerical solutions of the second order Volterra integral equation.  

	14
	Lecture 27-28.  Solution of the portfolio control problem with respect to the criterion of rate of capital increase.

Seminar 27-28.   Branching random process.  Bernoulli distribution.  Cox- Ross – Rubinstein model. 
	2

1

	SSI-27-28

Trader jobs. Portfolio control problem. 

	15
	Lecture 29-30.  Hedging transaction of investment portfolio on 
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, 

BS

-market. 
Seminar 29-30.    Hedging transaction.  Upper and  lower  values of price.    
	2

1
	SSI-29-30

The portfolio  of investment portfolio on 
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-market. 
Financial position and  activity of investor on 
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Control Test:  twice.

SSI:   a few times. 
Criterion of grade of the knowledge, marks in percent

	Lecture 
	30 +

30

	SSI – theory 
	

	SSI – practice(seminar) 
	30

	Total written examination
	90


	Weeks
	Lecture
	Seminar
	SSI
	TC
	TOTAL

	
	No.
	Mark
	No.
	Mark
	No.
	Mark
	
	Mark

	1
	1
	0,5
	1
	2
	1
	0,5
	
	3

	2
	2
	0,5
	2
	2
	2
	0,5
	
	3

	3
	3
	0,5
	3
	2
	3
	0,5
	
	4

	4
	4
	0,5
	4
	4
	4
	0,5
	
	5

	5
	5
	0,5
	5
	5
	5
	0,5
	
	6

	6
	6
	0,5
	6
	3
	6
	0,5
	
	4

	7
	7
	-
	7
	3
	7
	-
	3
	6

	Total: Weeks 1-7
	
	3
	
	21
	
	3
	3
	30

	8
	8
	0,5
	8
	2
	8
	0,5
	
	3

	9
	9
	0,5
	9
	4
	9
	0,5
	
	5

	10
	10
	0,5
	10
	3
	10
	0,5
	
	4

	11
	11
	0,5
	11
	3
	11
	0,5
	
	4

	12
	12
	0,5
	12
	2
	12
	0,5
	
	3

	13
	13
	0,5
	12
	1
	13
	0,5
	
	2

	14
	14
	-
	12
	3
	14
	-
	
	3

	15
	15
	-
	12
	3
	15
	-
	3
	6

	Total: Weeks 8-15
	
	3
	
	21
	
	3
	3
	30

	Total: Weeks 1-15
	
	6
	
	42
	
	6
	6
	60


The scale  of mark of  knowledge:

	Letter symbol of mark
	Digital of mark  (GPA)
	Mark (percent)
	Mark on tradition system  

	A
	4
	95-100
	“excellent”

	A-
	3,67
	90-94
	

	B+
	3,33
	85-89
	“good”

	B
	3
	80-84
	

	B-
	2,67
	75-79
	

	C+
	2,33
	70-74
	“satisfactory”

	C
	2
	65-69
	

	C-
	1,67
	60-64
	

	D+
	1,33
	55-59
	

	D
	1
	50-54
	

	F
	-
	0-49
	“unsatisfactory”



	I
	-
	-
	“Incomplete discipline” 

	W
	-
	-
	“Renunciation of discipline” 

	AW
	-
	-
	“Deduction off  discipline” 

	AU
	-
	-
	“To take a discipline” 

	P/NP (Pass / No Pass)
	-
	65-100/0-64
	“Pass / No Pass”
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