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Article 

At the present stage of the development of science, methods of formal description and mathematical methods of 

studying cognitive functions are becoming increasingly important. It is known that now such directions as 

algebraic biology and system theory, algorithmic description and construction of mathematical models of brain 

function are relevant. we proposed and scientifically substantiated the conceptual model of the functional 

structure of the regulation of the purposeful human behavior. It is based on a comprehensive study of 

correlations between the individual psychological characteristics of the human prognostic activity and 

neurophysiological indicators of the work of his brain. The conceptual model for the formation of the functional 

structure of the regulation of adequate human behavior in a problem situation. 

  

It is known that probability prognosis is one of forms of intellectual activity of the person. That is why there is 

actual a definition of the information importance of prognosing as studying method of cognitive human brain 

function. Such properties of a human brain as perception, memory, thinking for definition of intellectual 

possibilities were investigated. For this purpose, in experiment the computer variant of a psychological origin al 

method of Prognosis 3.2 developed many years ago (Н.А by Ryabchikova, S.M. Sychev) for adult healthy 

examinees was used 

Within a ten-minute testing period the “Prognosis 3.2” method allows evaluation of the level of cognitive brain 

functions such as attention, memory and thinking.  This method allows the intellectual capability of the subject 

to be revealed and evaluates the adequacy of his behavior in problem situations. It is necessary to emphasize that 

the objective experimental data can be checked and analyzed by statistical methods. 

The effectiveness of a subject’s prognostic activity in the testing situation is assessed on the basis of quantitative 

and qualitative criteria with the influence of environmental factors taken into account.  

During of the experiment, we offered a tested 3 sequences of symbols. There are only two different symbols. 

These symbols were represented on cards placed faces down.  The cards were arranged in a certain order 

unknown to tested. 
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The tested had to reveal the sequences of symbols in each set. The sequences contained different numbers of 

symbols. In the first sequence there were two symbols, the second one contained three symbols and the third one 

consisted of five symbols. To make their prediction a tested had to press either the left arrow for “spade”, the 

right one “heart”.  

   

Experimental data 

 

Now I would like to explain the white and black boxes mean (stand for). The white boxes reflect (stand for) the 

letter “A”, and the black ones - for “B”. The middle row shows the sample sequence. The upper one shows the 

tester's choice and lower one shows the recalled sequence. 

There are 4 indices that allow evaluating the tested ability to predict. 

• The first one is the attention’s distribution in the prognosis’s effectiveness determinate by the number 

of errors. 

• The next one is the stability of attention defined (judged upon) by the number of “distraction” errors.  

• The next one is short-term memory testing by the number of recalling errors. 

• The last one is the choice of the strategy’s kind.  

The term ‘strategy’ implies an algorithm a person chooses in the process of solving any cognitive task. There are 

two types of prognosing strategies: rational and irrational. The rational kinds of strategies include:  

The strategy of comparing an a priori prognosis with the really sequence. This is one of the widespread strategy 

choices. 

The strategy with a priority for input information. This one is simpler than the first one, even though also 

effective. 
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The strategy with the priority for a prior's prognosis. It reflects the situation when an a priori tested prognosis 

can hinder detecting a really of symbols alternation which complicates the recognition of symbols order in 

sequence.  

Among the irrational strategy choices are:  

Frequent change of a priori prognoses – change of strategies during prognosing of cyclic sequences which 

reduces the quick revealing of the symbol’s alternation order. 

The least (“littler”) irrational strategy of occasional predictions when a tested randomly predicts the sequence 

symbols with (never mind) take no heed to correctness or incorrectness of previous results (prognoses). 

The worst ‘strategy’ is when a tested, in despite of the incorrectness (falsehood) of predictions, inertly repeats 

simple order (‘A’ and ‘B’ alternations) used in the first set. 

The principle of successful prognosing strategy selection can be reflected in a scheme presented below. 

  

The results of the prediction depend on choice of strategy: it may be good, average, bad or there may be no 

result at all. 

This method keeps the examiner’s influence on the tested down to minimum  

Being fully automatic, the testing has revealed four types of prognostic activity, allowing predicting the behavior 

of a person in a different situation. 

• The subjects (individuals) of the first type (I) are capable of predicting events with the lowest number of 

errors and, are able for quick and adequate problem solving.  

• Second type (II a , b) includes persons who are also capable of solving a prognostic problem. However, 

certain ‘distraction’ errors are possible in the process of fulfilling the task and both rational (II a) and 

irrational (II b) strategies may be employed. 

•  Persons belonging to the third type (III a , b) are characterized by high numbers of errors (III b), they 

may fail to recall (or lose) the detected order of sequence symbols (even if they chose a rational strategy 

– III a) and they usually not only fail to recall the order of symbols but also opt for most irrational 

strategies (III b). 

• Fourth type (IV a, b) is the mostly groups persons who either partially (IV a) or entirely (IV b) failed to 

fulfill the task and they tend to choose only irrational strategies 
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This ranging that correlates with EEG level indicators that describe the peculiarities of man’s brain cortex 

alertness, as well as with haemo-cerebrospinal fluid circulation indicators, allows assessing the efficiency degree 

of man’s prognostic activity in totality, and defining the level of a number of psychic functions (memory, 

thought, attention). 

Why do you need all this?  

Imagine that the ship is drowning, the plane falls. ... Or there is a battle, a  dangerous game where you need to 

outwit the enemy. Any extreme situation requires a quick and adequate human reaction. The one who will make 

the right decision survive in a matter of seconds, but will win even more who foresee these situations and 

prepared a “plan” of actions in advance. Good forecasting is the main difference between the commander and a 

soldier, a  master and a craftsman. A smart person is able to “sculpt” his “required” future as he wants to see him. 

Moreover, even mistaken in any specific actions, in the end result, it achieves success. Having a good memory, 

you can get rid of erroneous forecasts.   

What does this give? 

Determining the level of intellectual capabilities: 

Allows you to determine the early career guidance according to its type of prognostic activity.  

When selecting a responsible position, the ability of a person is taken into account to correctly evaluate events 

and, accordingly, respond to them, which persons with the difficulties of forecasting are not capable of. So, it 

can be argued that any insufficiency of the brain is revealed by testing according to the “Forecast 31.1” 

methodology.  

Therefore, our technique is universal and applicable. The method of Prognosis 31, 2 has wide application for an 

estimation of the psychophysiological status of the human in various problem situations. for example, in 

medicine when determining the prodromal stage of the development of Parkinson, Alzheimer's disease, 

dementia and various types of schizophrenia in patients at risk, which will allow the onset of the disease for 20 

years. Our methods have also been adopted as an innovative technology in the scientific center Skolkovo.  

Knowledge of the laws by which the human brain works allows you to control and predict its behavior in any, 

especially problematic situation. 

Conclusions 

1.  The testers of the first group were distinguished by a high rate of formation of an adequate forecast and 

the correct reproduction of the order of elements in the sequence at the end of testing, due to the 

successful course of the processes of “recording” and “reading” information in the register of short -term 
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memory. On the contrary, short -term memory deficiency is one of the main reasons for the low 

efficiency of prognostic activity of the second group subjects. 

2.  The low speed of access to the correct forecast or failure to proceed with it, especially when solving the 

3rd set, was largely due to the difficulty of identifying the sequence of elements and keeping it in 

memory. Another reason for ineffective forecasting can be considered insufficiently labile switching 

attention, characteristic of all subjects with the difficulties of forecasting. 

3.  The difference from the existing psychological testing techniques that are built by the type of 

questionnaires and give only general and not always correct answers, we have accurate quantitative data 

that allow you to unequivocally determine the intellectual capabilities of a person. 

4.  In order to expert analysis of the results of computer testing, it is advisable to use deep neural networks 

with the opposite distribution of error, and to create a complete analysis matrix, use a generative neural 

network as a factor in the expansion of the model applicability. 

The prospect of using this approach is seen: Firstly, in an increase in the number of various kinds of markers, 

i.e., relevant indicators of the physiological state of a person in the study of the human mental activity.  

Secondly, it expands the boundaries of the study of various aspects of intellectual activity and the mechanisms 

of their brain support. 
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In the year 1990, Prof. Alexsander Kaplan visited Indian Institute of Technology, Kanpur and we discussed on 

‘Brain Computer Interface (BCI)’. Later in 2010, he participated in our international conference on Systemics, 

Cybernetics and Informatics. We interacted and explored all possibilities of continuing research in BCI. 

  
 


