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State of the art (econophysics)

Nowadays simulation of the market pricing process is performed via taking an a priori
given deterministic model and supplying it with a stochastic term(s)

Upon this, no physical justification on the choice of the model is provided

In doing so, the chance to guess the genuine model which would adequately describe
the mechanism of real market pricing and hence possess permanent forecast strength
is practically nil

Therefore, so far there is no physically justified statistical model which would provide
an adequate description of the financial assets pricing dynamics'

! R. Mantegna and H. Stanley, Introduction to Econophysics: Correlations and Complexity in Finance, Cambridge, Cambridge University Press, 2000



Our model

* Market pricing is considered as an open stochastic mechanical system

* The entire set of market agents is deemed as two macroscopic players (the “bull” and
the "bear”), each “tugging” the price to the corresponding direction

« Market information that affects the price is likened to the energy introduced into the
system

To find the law of dependence of the next price change Ax,.,. on the previous change
Ax,..,, we formulate the original first principles:

* The more energy is required, the less probable the corresponding price change

* Price formation is being carried out simultaneously at diverse time scales

These yield a market pricing model as an original probability equation of motion
having wave-like solutions
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strength, we

Fr(sgn AxXnex | AXprev) = 50%
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Possible applications

A complete market pricing model based on the current prototype may be the basement
for the following applications:

* Proprietary trading

* Estimation of market risks (e.g., value at risk, expected tail loss, etc.) and providing
consulting services to financial institutions

* Creation of exchange-traded funds for the attraction of investments and subsequent
portfolio management

. ?



What remains to do

The following tasks have yet to be completed to make the end-user product:
R&D stage:

* To supply the model with control parameters' which would make it possible to
simulate the behaviour of financial assets of different types

* To determine the length of the market memory and the values of the control
parameters for each particular asset forming the portfolio

Programming stage:

* To develop a software which would implement a set of auxiliary technical tools (real
time market data flow, graphical user interface, etc.)

! H. Haken, Information and Self-Organization: A Macroscopic Approach to Complex Systems, Berlin, Springer, 2006
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