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УДК 004 

DYNAMICS OF THE INTERBANK EXCHANGE USING NEURAL 

TECHNOLOGIES 

 

Volkova Svitlana 

Anofriev Pavlo 

Phd, as. pr. 

Hiliavskyi Denys 

Ukrainian State University of Science and Technology 

Dnipro, Ukraine 

 

Abstract: Artificial intelligence is used to predict various events. There are 

algorithms that successfully predict Oscar winners, stock quotes, and even the 

spread of a pandemic. Recently, the direction of predicting the exchange rate of 

bitcoin in pair with the dollar has been actively developing. Due to volatility, it is 

very difficult to predict the price of cryptocurrency. Three types of recurrent 

neural network are proposed in the work. 

Keywords: neural networks, artificial intelligence, bitcoin, forecasting, 

cryptocurrency. 

 

Introduction. There are currently more than 9,000 different cryptocurrencies, 

with a total market capitalization of more than [1] $1.9 trillion. All this variety of 

cryptocurrencies have different characteristics, but they are united in the basic 

principles of anonymity and a decentralized network device. 

Forecasting financial markets is a difficult task [2-4]. First of all, quotations of 

securities and cryptocurrencies, in particular, are characterized by a large amount of 

noise and the presence of complex internal relationships. Because of this, standard 

statistical methods of predicting profitability do not give the desired result. Therefore, 
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in this work we will use neural networks, which are currently the state of the art in 

the field of forecasting financial time series. 

A neural network (it is an artificial neural network, ANN) is a mathematical 

model, and even its software or hardware implementation, built on the principle of 

organization and functioning of biological neural networks — networks of nerve cells 

of a living organism. This concept arose in relation to the processes in the brain and 

in an attempt to model these processes. After the development of learning algorithms, 

the obtained models began to be used for practical purposes: in forecasting tasks, for 

pattern recognition, in management tasks, etc. 

Aim. An urgent problem today in terms of the functioning and development of 

the enterprise is its financial condition. It is necessary to understand that neither a 

person nor a machine can give a 100% forecast, so forecasting is carried out with a 

certain error. 

This happens because when forecasting it is impossible to take into account all 

the factors that can affect the activity of the enterprise. But still, the probability of 

error is not a critical issue to avoid forecasting. With the help of detailed economic 

and financial forecasts, it is possible to present the potential opportunities of the 

enterprise, which will allow to more constructively build the way of development of 

the enterprise. 

To maximize the accuracy and reliability of forecasting, it is necessary to have 

complete information in terms of volume, structure and content. Information should 

be obtained only from trusted sources, and compared according to qualitative and 

quantitative characteristics. Forecasting is a very important part of the activity of any 

enterprise, because it is based on the forecast of the expected values of certain 

indicators that management decisions are made. 

Materials and methods. In this work, an algorithm is developed that allows 

you to predict the value of the bitcoin cryptocurrency exchange rate. Machine 

learning was used for prediction. Input parameters can be any text arrays. In the 

developed algorithm, it is possible to forecast the exchange rate of cryptocurrency 

pairs for different periods of time (month, week, day, hour, minute). The algorithm is 
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not difficult to translate to any other crypto-pair. To do this, it is enough to change 

the input parameters (data relating to another crypto pair). 

A machine learning software library developed for Python was used to train the 

neural network. The system learns over a period of time known to us (over the past 

few years), and after learning, it can predict the final value of the course itself. 

To date, all attempts to create a reliable tool based on artificial intelligence 

have proved futile. This is due to the consideration of external contingencies. But, in 

practice, it was already possible to create relatively accurate algorithms, but they are 

still unsuitable for long-term forecasting in conditions of instability. High 

unpredictability and lack of data complicate the task of developers. 

However, as practice shows, recurrent neural networks give a good result in 

stable conditions [5-7]. The forecasting models in this paper present results that 

are close enough to the actual prices of cryptocurrencies in conditions of stability.  

The importance of having these models is that they can have significant 

economic consequences, helping to decide on the sale and purchase of 

cryptocurrency. 

Результати та обговорення.  

• As a result of the system's operation, the neural network returns the delta of 

rate changes as a percentage, for example, returns 0.5% — which predicts a 0.5% rise 

in the cryptocurrency rate. 

• The answer of the neural network is considered correct if the correct direction 

is selected, and the predicted value deviates from the correct one by no more than 1% 

in any direction. 

• The accuracy of the prediction depends on the number of messages about 

cryptocurrency. 

Approximately ___ thousand messages were used during training, which is a 

small amount for such complex logic. As a result, the following data on the accuracy 

of the prediction of the cryptocurrency exchange rate are obtained: at the time of 

writing this document, the accuracy of the prediction of the direction (will fall or rise) 

is approximately 3%. While the accuracy of the prediction of the course change delta 
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is 2,5% 

Conclusions. For economic processes, the use of neural networks is very 

relevant, especially when the analysis and processing of a large amount of data by 

human intelligence is not effective, and the use of traditional computing processes 

is not appropriate and time-consuming. 

The use of neural networks is a fairly powerful method of prediction, which 

allows you to reproduce very difficult dependencies. Neural networks are 

currently a relevant method for working with the financial and economic 

component. Forecasting in the stock market is one of the important fields of 

application of neural networks. Economists-analysts are not limited in the choice 

of software for creating neural networks, because nowadays there are quite a few 

of them. The choice will consist only of the task in which the neural network will 

be used, as well as the research 
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