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Both traditional methods of statistical analysis and methods of nonlinear 
dynamics are widely used for the analysis of random processes. One of the 
directions in the methodology for studying the dynamics of time series by non-
linear dynamics methods is Tonis Vaga’s nonlinear statistical model of the 
Social Imitation Theory for modeling of public opinion polarization. This theory 
generated a certain interest in the scientific circles thanks to W. Weidlich’s 
publication, who expanded the well-known model of ferromagnetism to polarize 
opinions in social groups. The models built within this theory can be applied to 
systems with a state determined by the level of internal clustering and the 
influence of external factors. 

We introduce the following assumptions to adapt T. Vaga’s model to the 
time series characterizing the incidence of some skin infections. Let  f  be the 
number of factors affecting the incidence rate. At the same time, some of the 
factors { f1 } form the parameter h which is the result of an external control 
action limiting the illness incidence, and the other factors { f2 } form the 
parameter k of “crowd behavior” that contributes to an incidence rate increasing. 
T. Vaga did not suppose that it is possible to find out the range of the parameters 
h and k in concept. However, a method was proposed later that makes it possible 
to analyze the values of the parameter k. Estimation of the parameter h value 
because of the influence of external conditions can be evaluated by a significant 
change in the behavior of the time series.  

There is an empirical connection between the Hurst indicator H and the 
indicator k: H = k – 1,3. Since there are several methods for reliable calculation 
of the Hurst index, it is possible to estimate the value of the parameter k.  The 
value k = 1,8 corresponds to a completely random time series (H = 0,5). 

Researches in this direction show that combinations of the values of 
parameters h and k determine the basic states in the dynamics of the considered 
time series: 1) a random time series, which, therefore, cannot be predicted; 2) 
transition states with some shift in the external factors influence; 3) a chaotic 
time series; 4) a coherent time series where the fundamental trends of the 
influence of external factors with a pronounced trend are indicated; 5) an anti-
persistent time series where the probability of a trend change is greater than the 
probability of its continuation. 


