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Statistical modeling of economic systems in equity markets 

 

Statistical modeling method (or Monte Carlo method) is a way to study the 

behavior of stochastic systems (economic, technical, etc.) under conditions where the 

internal interaction is not certain to the full extent. This method consists in 

reproducing of observable physical process with the help of probabilistic 

mathematical model and calculating characteristics of the process [1]. 

The method is based on multiple tests of the constructed model, followed by 

statistical processing of data to determine the numerical characteristics of the process 

in the form of statistical appraisals of its parameters. 

The majority of calculations by the Monte Carlo method are carried out using 

a random quasi-number [2, 3]. From the sequence of random numbers uniformly 

distributed in the interval [0, 1], we can freely switch over to a sequence of random 

numbers with arbitrary distribution law. 

There is a basic relation between the random numbers that have specified 

distribution law and random numbers with uniform distribution law in the interval 

[0,1]. The general meaning of relation hereinbefore lies in the fact, that for converting 

a sequence of random numbers with uniform distribution law in the range [0,1] to the 

sequence of random numbers with a predetermined distribution function F (x) it is 

essential to select a random number   from the set of random numbers with uniform 

distribution law in the interval [0,1 ] , and solve the equation  

                           (1) 

with respect to the variable x. 

Solution of the equation represents a random number from a collection of 

random numbers with a distribution function F (x). [1] 



In a case where  density of probability is given instead of F(x) 

distribution function, relation (1) becomes: 

              (2) 

For series of the most frequently encountered in the real economy distribution 

laws, was found the analytical solution of the equation (2), the results of which are 

adduced in table 1. 

Table 1 

Formulae for simulation of random variables 

Variates distribution law Density of distribution 
Formula for simulating a 

variate 

Exponential  
 

Weibull   

Gamma distribution 

(η-Integer) 

 
 

Gaussian 
 

 

 

Improvement of approaches to the use of hypothesis of random effects 

influence on market parameters in the course of assessing the fair value of risky 

assets in  stock markets will allow to formulate the most advantageous strategy for 

investors. 
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