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Under dynamic portfolio management, we will change its structure in real 

time to improve the investment properties of the portfolio. 

Modern economic practice is characterized by the presence of structurally 

unstable markets included as nodes in the real-time network of the world 

economy. It follows from the theory of dynamical systems that a model 

describing such a specific system must contain unremovable regions of chaos. 

Neural networks are not yet able to cope with such models on sufficiently long 

investment horizons. Although on very short (ranging from fractions of a second 

to a minute) investment horizons, "scalpers" are now in derivatives markets 

(markets where futures and options are traded), most likely bots are already 

"working". 

Therefore, at present, one should consider the global market of 

heterogeneous assets with an almost infinite set of agents with different types of 

behavior and different investment horizons. Note that the observed behavior of 

such a market does not fit into the standard hypotheses about the independence 

of random variables in diffusion-type equations [1]. 

It should be noted that all known mathematical formalizations of the 

functioning of the investment asset market use certain models of diffusion-type 

processes in a stationary environment. However, such processes are 

"memoryless". By the way, this property is one of the main postulates of 

technical analysis. On the other hand, for forecasting rates, data on rates of past 

periods are used. This contradiction is implicitly trying to remove by different 

methods in different approaches to forecasting. In addition, a specific market for 

specific assets is considered (and not the currently existing global market). 

For equity investors, a more significant problem is the non-deterministic 

fluctuation of prices, rather than the risk of a market crash [2]. From this point of 

view, it makes sense to "dampen" fluctuations in the price of shares taken as the 

underlying asset by using hedge options on these shares. Therefore, developing 

the ideas of econophysics, to model the global stock market in the "risk-return" 

coordinates, we used a modified non-linear equation of the type of Fick’s second 

law in fractional derivatives and p-adic analysis for ultra-small investment 

horizons. 

Derivatives have an "average" life and for this financial market, the risk of 

a collapse in rates is also less significant, compared with the indeterminacy of 

rate fluctuations. It seems to make sense to "link" derivatives and futures as an 

underlying asset by hedge options on those futures. Therefore, following the 
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ideas developed in the well-known work [3], we used the modification in 

fractional derivatives of the well-known Hutchinson-Wright equations. 

For the cryptocurrency market, the risk of a market collapse is most 

important, so we used modifications based on the p-ad analysis of the SSA 

method to predict cryptocurrency rates and the Johansen-Sornette model to 

predict the risks of a market collapse. 

The report considers the basic concepts and approaches to modern dynamic 

portfolio management of financial assets, as well as the results of mathematical 

modeling in the form of equations in fractional derivatives. 
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