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The experimental data mining diagram is shown in fig. 2. The overall task of data analysis can be divided 
into components that form the basis of data mining. The main tasks of data mining include classification, re-
gression, cluster analysis, data dimensionality reduction, association rule search and visualisation [18].

An important feature of data models is that they can be used to build a predictive model and obtain an exact 
solution to the problem. This is often sufficient, for example, for classifying images of cancer cells or multi-ex-
ponential smoothing of fluorescence decay kinetic curves [19–21]. The disadvantage of this approach is the 
impossibility of reproducing a detailed description of the physical processes occurring in the object. To eliminate 
this drawback, it is necessary to use physical models, for example, based on simulation modelling.

Simulation modelling. The basis of simulation modelling is Monte Carlo methods [22–24], which are 
stochastic modelling algorithms based on the use of random numbers and statistical probabilities for solving 
applied problems. Traditionally, Monte Carlo methods find applications in two directions: when checking the 
reliability of approximate solutions obtained as a result of analytical calculations, i. e. to confirm the developed 
theories by numerical experiment [15; 25]; to compare simulated and experimental data, followed by a deeper 
interpretation of the data in terms of simulation models [26; 27]. The presented work deals with the second 
direction of applications of simulation modelling methods. 

In modelling, the investigated object E can be considered as a biophysical process (for example, electronic 
excitation energy transport in a molecular system or actin polymerisation in a cell) or a biomolecular sys-
tem (molecules, cells or cell populations). Let object E be described by a mathematical (analytical or si mulation) 
model M (fig. 3).

When constructing a mathematical model, it is necessary to take into account the measurement scales of 
the features X and the characteristics of the system states Φ (systems of equations or modelling algorithms that 
describe the behaviour of the object) for given values of the physical parameters of the model A. The characte-
ristics of the system states Φ are represented by a matrix of features X, including response components system 
or output signals Y. Then the mathematical model of the object can be represented as the expression
 M X A F� � �, , , ,�  
where F is the operator of functional transformations
 Y F X A� � �, .  

The mathematical model describes the real processes occurring in the investigated object. It can be pre-
sented in the form of a «white box», since it takes into account the physics of the occurring processes in 
the object. The dataset for subsequent analysis is a table of characteristics of system states X and output 

Fig. 3. Scheme of the mathematical model of the object

Fig. 2. Scheme of studying an object in an experiment using data mining


