
6    Ivan Burtnyak, Oleksandr Kushnir 

 

                                                                                          

 

UDC 336.71 

doi: 10.15330/jpnu.10.2.6-14 

 

 

 

 

 

 

 

 

APPLICATION OF NEURON NETWORKS TO ANALYSIS OF 
CURRENCY RATE 
 

IVAN BURTNYAK, OLEKSANDR KUSHNIR 
 

 

 
Abstract. The article analyzes the application of information technologies to the analysis of the 

stock market, namely to the study of the dynamics of the Ukrainian currency exchange rate, which 

will allow us to draw a conclusion about the market as a whole. Exploratory data analysis was 

used to familiarize and analyze financial data. It is an approach to summarizing, visualizing, and 

gaining insight into the important characteristics of a data set. When analyzing and predicting the 

dynamics of complex financial systems, one cannot do without such a powerful tool as the Python 

programming language and neural network technologies. Neural networks find new successful 

applications in the practice of management and decision-making, including in the financial and 

trade spheres, i.e. wherever it is necessary to find a certain hidden regularity and make a forecast 

of stock market tools aimed at achieving macroeconomic stabilization and dynamic development 

of the financial market. Forecasting is done the dynamics of stock market instruments, which 

allows to conduct analysis and make precautionary conclusions and proposals in order to 

minimize risks related to the pricing of derivatives that arise on the stock market. Neural networks 

were used to forecast the exchange rate, which allows you to minimize speculative changes in 

pricing, analyze stock market processes, and take specific steps to improve the situation in terms of 

optimizing financial strategies. As a result of the analysis, it can be noted that information 

technologies are widely used in financial spheres and activities. The effectiveness of the use of 

information technologies for data analysis and the ability of neural networks to one of the most 

sought-after tasks of financial activity - forecasting the future value of various instruments - have 

been proven . It can be argued that the best result is given by the combination of information 

technologies with expert systems, it allows to calculate the value of derivatives prices with great 

accuracy and to monitor changes in the speed of financial flows. The used technique allows to 

increase the accuracy of the forecast and to make informed management strategic decisions by the 

participants of the stock market. 
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1. INTRODUCTION 

Nowadays, the application of information technologies in financial markets is particularly 

relevant, since the traditional, which have already become classic, approaches were developed to 

describe a stable, slowly evolving and radically dynamic changing world, a world that has not yet 

deviated much from the state of equilibrium. By their nature, these methods and approaches were 

not designed to describe and model rapid changes, unpredictable jumps and complex interactions 

of individual components of the modern world market process. With billions of cashless financial 

transactions taking place every day, information technology is ideally suited to the way financial 

systems are set up. The software tools and computer systems that exist for automation create 

enormous value for the use of information technology in finance. Predicting the dynamics of the 

stock market is quite convenient with the help of various computer programs. 

The stock market in Ukraine is at the stage of formation. One of the reasons for this is the 

relatively short life of the stock market. Huge efforts of the state should be aimed at increasing 

investors' confidence in the Ukrainian economy. One of the important tasks on the way to stabilize 

the stock market of Ukraine is to attract private individuals to invest in enterprises and large 

companies of our country. For investors, the possibility of forecasting the situation on the 

securities market is especially necessary and relevant (Borodin & Salminen, 2002). 

 

2. THEORETICAL BACKGROUND 

Fundamental foundations research functioning of the stock market was found own reflected in 

foreign and domestic works scientists (Burtnyak & Malytska, 2019). Now domestic stock market 

significantly lags behind from the majority European countries in their development (Burtnyak & 

Malytska, 2020) and the derivative segment financial tools is insignificant that due to low level 

transparency operations, imperfection legislative base, low level public trust and protection of 

investors rights. In addition, currently developed many approaches which describe dynamics of 

the stock market (Burtnyak & Malytska, 2021). This is reflected in the works (Cox et al., 1985). The 

first works in this direction were done by (Going-Jaeschke & Yor, 2003), who focused attention on 

methods of evaluating exchange rates (Gorovoi & Linetsky, 2004). Possibilities of forecasting the 

pricing of stock market instruments have become the subject of research (Ho & Lee, 1986). 

The situation on the stock market of Ukraine is constantly changing under the influence of 

globalization processes taking place in external financial markets, internal permanent financial and 

political crisis, unstable economic situation, etc. Therefore, despite the significant contribution to 

the development of the problems of the functioning of the stock market, such changes determine 

the objective necessity of constantly searching for new approaches to forecasting the dynamics of 

the stock market (Hull & White, 1987).  
 

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA 

Despite the significant amount of research in this direction, it is necessary to highlight the 

method of applying the Python programming language to the analysis of the stock market, namely 

to the study of the dynamics of the Ukrainian currency exchange rate, which will allow us to draw 

a conclusion about the market as a whole. Exploratory data analysis (EDA) is used to review and 

analyze financial data. This is an approach to generalization, visualization, and deep 

familiarization with the important characteristics of a data set (Linetsky, 2004). 

Exploratory data analysis is an important method because it allows us to be more confident 

that the future results will be valid, correctly interpreted and applicable to the desired business 

contexts. This level of confidence can only be achieved after evaluating the raw data and checking 
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for anomalies, ensuring that the data set was collected without error. EDA also helps uncover 

ideas that may not have been obvious or worth exploring for business and data analytics 

stakeholders, but may be very informative about a particular case. The analyst checks the 

assumptions and determines the regularities that will allow to understand the problem and make 

the choice of the neural network model. Thus, the distribution of the values of each field is 

checked, the number of missing values is determined, and possible ways of replacing them are 

found. In addition, the methods of statistics and financial analysis can be used (Lorig, 2014). 

The purpose of the article is to study the application of information technologies, in particular 

the Python programming language, to the analysis of the stock market, and in particular the 

currency market. To do this, you need to deal with a number of specific issues: familiarize yourself 

with the historical data of the hryvnia exchange rate; make a research analysis; review the main 

points related to the construction of neural networks and implement a model of forecasting 

financial time series with their help (Merton, 1973; Shvets, 2020).  

 

4. RESULTS AND DISCUSSION 

Let's proceed to the direct analysis of the exchange rate of the national currency. The Python 

program has ready-made tools for further investigation of financial data. The exchange rate is 

determined using a certain mechanism called quotation. In our case, it will be the opposite, since 

the value of a unit of our national currency is expressed in foreign (dollars). At the same time, the 

amount in the national currency will be equal to the amount in the foreign currency divided by the 

foreign currency rate. The buying rate will be higher than the selling rate. Python is an interpreted 

high-level object-oriented programming language with strict dynamic typing. As of fall 2022, it 

ranks first in popularity among programmers, and therefore has a wide community. 

First, we should download the historical data of the hryvnia at the purchase rate. This can be 

done with the help of the yfinance library, which is consonant with the name of the site from 

which we will receive the dataset . We analyze the data from 01.01.2016 to 02.23.2022 before the 

start of the war in Ukraine, because the forecast during military operations cannot be completely 

accurate. Data is presented in so-called dataframes , a certain program interface with rows and 

columns filled with data. For further actions, you need to import the libraries pandas, mathplotlib, 

and seaborn. Pandas is for data manipulation and others for visualization. Using the shape () 

function, we will check the dimensions of the dataset, and by summing the isna () values, we will 

find out whether there are missing data. Also using the describe () function you can find out 

general statistical indicators of our currency data, namely: quantity values, average, average 

quadratic, minimum, maximum and quantiles. Next step will be visual representation of each 

column depending from gives observation. 

 
Fig. 1. Visualization of the hryvnia exchange rate 



                                                                 Application of Neuron Networks to Analysis of Currency Rate      9 

 

Further, with the help of moving averages, you can determine a certain trend of the exchange 

rate. 

 
Fig. 2. Defining a trend using moving averages 

 

You can trace the well-known pattern that when a curve with a shorter period is above a longer 

one, the trend is upward and vice versa. 

This graph also gives an opportunity to see a certain seasonality, namely: at the beginning of 

each year, the dollar rate rises and reaches a certain maximum, and by the summer it falls sharply. 

The exception is 2020, because the Ukrainian economy suffered due to the coronavirus restrictions. 

Let's illustrate it on graphics. 

 
Fig. 3. Seasonality of the exchange rate 

 

With the help of visual perception and not only, you can check the normality of the price 

distribution, the stationarity of time financial series, etc. 

All types of prices are strongly interrelated, so not only the closing price does not follow a 

normal distribution, but also others. In order to better understand this, you need to visualize it 

using a scatter diagram. As can be seen in Figure 4, the correlation is positive and linear 

everywhere, so a change in one of the factors directly affects the change in other factors. We also 

have the opportunity to calculate the volatility of the hryvnia. 
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Fig. 4. Price correlation chart 

 

Volatility is statistical indicator dispersion profit for this valuable paper, currency or market 

index. In the majority cases, then above volatility, tim riskier is financial tool. Volatility is often 

measured as standard deviation, or dispersion between profitability from the most valuable paper, 

currency or market index. In financial markets, volatility is often associated with large swings in 

any direction. For example, when stock market increases and c decreases more than one percent 

for long period of time, it is called a "volatile" market. We can also visualize it all. 

 
Fig. 5. Volatility histogram 

 

The volatility of the hryvnia is 9.73% in annual terms. 

After analyzing the historical data of the hryvnia exchange rate against the dollar, we can use 

neural networks to predict the future exchange rate. 

To date, many different neural network models have been developed. The network is very 

similar to a statistical method, such as regression analysis. 

Teaching neural networks focused on the following objects: 

o layers which unite to the network (or model); 

o  weekends data and relevant them goals; 

o  functions losses, which determines the reverse signal communication that used for training; 

o  optimizer which _ determines how it happens training. 

The layer is made up of small individual units called neurons. A "neuron" in a neural network 

is a mathematical function that collects and classifies information according to a specific 

architecture. He is its foundation. For working with artificial neural networks, Python, which 

contains many special tools. One such is the Numpy libraries i Keras . 
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It is necessary to divide the data set into training and test. On the first , the neural network will 

learn, and on the second, it will test its abilities. Let's do it in an 80/20 ratio. 

Now let's deal with other parameters : 

 Epochs is the number of times the network went through the entire data set to learn. 

 Batch size - total number samples present in one batch. We can't transfer the entire set data 

into the neural network immediately. So, it is necessary divide set data per quantity batches, sets 

or parts. 

 Early stop – A function that stops the training process when the loss does not improve 

within a certain number of epochs, in our case 5. This helps to combat overtraining, where the 

model is just “jagging” instead of actually learning to predict. 

 Validation data - part educational data which will be used as data checks. The model will 

highlight this one-part educational data, will not train on it and evaluate losses models on these 

data at the end each era. We put their test set. 

Now let's start process training. He looks like this: 

 
Fig. 6. Network learning process 

 

After the process teaching is over, we can to visualize losses model, depending from era. 

 

 
Fig. 7. Losses models 

 

Losses quickly are reduced to of the lower plateau, which signals that the model was 

improving for everything educational process. However, the most important part took place 

during the first few era, and then remained almost unchanging (Vasicek, 1977; Younsi & Nafla, 

2019). 

One feature will be that we can specify the number of observations that will influence the 

predicted result. In our case it will be 50. Let's call it a time step. That is, they will affect 51 values. 

Then everything will move forward by one value. Let's plot our test and forecast data. 
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Fig. 8. Graph of predicted and actual values 

 

The actual values are marked in black, and the predicted values are in pink. As you can see 

from the figure, they almost coincide, which allows you to make highly accurate forecasts. After 

analyzing and forecasting the exchange rate, we can say with confidence that information 

technologies have significant applications in the financial sphere. In addition, the potential for 

development is still far from being reached in the information industry itself, and implementation 

in the economic sector requires some time. All this creates many opportunities for further 

development. 

 

5. CONCLUSION 

As a result of the analysis, it can be noted that information technologies are widely used in the 

financial sphere of activity. The effectiveness of the use of information technologies for data 

analysis and the ability of neural networks to one of the most sought-after tasks of financial 

activity - forecasting the future value of various instruments - have been proven. It can be argued 

that the best result is provided by the combination of information technologies with expert 

systems, it allows to minimize speculative changes in pricing, to analyze the progress of processes 

in the stock market and to take specific steps to improve the situation regarding the optimization 

of financial strategies. 

As for the prospects for further development, it is worth paying attention to the fact that the 

potential has not yet been reached in the information industry itself, and implementation in 

economic sectors will take some time. 

Prospects for further research in this direction are the study of market dynamics to create a 

favorable investment climate for improvement situations of optimization financial strategies. 
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Буртняк Іван, Кушнір Олександр. Застосування нейронних мереж до аналізу курсу валют. Журнал 

Прикарпатського університету імені Василя Стефаника, 10 (2) (2023), 6-14.  

У статті проаналізовано застосування інформаційних технологій до аналізу фондового ринку, а 

саме до дослідження динаміки курсу української валюти, яка дозволить зробити висновок щодо 

ринку в цілому. Для ознайомлення та аналізу з фінансовими даними застосовано дослідницький 

аналіз даних. Це підхід до узагальнення, візуалізації та глибокого ознайомлення з важливими 

характеристиками набору даних. При аналізі та передбаченні динаміки складних фінансових систем в 

даний час не можна обійтися без такого потужного інструменту як мови програмування Python та 

нейромережних технологій. Нейронні мережі знаходять нові успішні застосування в практиці 

управління та прийняття рішень, у тому числі – у фінансовій та торговельній сферах, тобто усюди, де 

потрібно знайти певну приховану закономірність та зробити прогноз інструментів фондового ринку, 

спрямованих на досягнення макроекономічної стабілізації та динамічного розвитку фінансового 

ринку. Здійснено прогнозування динаміки інструментів фондового ринку, що дозволяє проводити 

https://doi.org/10.1111/j.0960-1627.2004.00181.x
https://doi.org/10.1111/j.0960-1627.2004.00181.x
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аналіз та зробити запобіжні висновки і пропозиції, щоб мінімізувати ризики щодо ціноутворення 

деривативів, які виникають на фондовому ринку. Застосовано нейронні мережі для прогнозування 

валютного курсу, що дозволяє звести до мінімуму спекулятивні зміни в ціноутворенні, здійснювати 

аналіз проходження процесів на фондовому ринку та робити конкретні кроки для покращення 

ситуації щодо оптимізації фінансових стратегій. В результаті проведеного аналізу можна відзначити, 

що інформаційні технології мають велике застосування у фінансовій сфері діяльності. Доведено 

ефективність застосування інформаційних технологій для аналізу даних та здатність нейронних 

мереж до однієї з найбільш затребуваної задачі фінансової діяльності – прогнозування майбутньої 

вартості різних інструментів. Можна стверджувати, що найкращий результат дає поєднання 

інформаційних технологій з експертними системами це дозволяє з великою точністю обчислювати 

значення цін деривативів та проводити моніторинг зміни швидкості фінансових потоків. Використана 

методика дозволяє збільшити точність прогнозу та приймати обґрунтовані управлінські стратегічні 

рішення учасниками фондового ринку. 

Ключові слова: фінансовий ринок, валютний ринок, фондовий ринок, фінансові системи, 

нейромережні технології, нейронна мережа. 


