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Abstract: Analysis is one of the tools for studying data of various nature. Among the variety of such data, we single out economic 

data. The analysis of economic data is an important aspect in the study of various phenomena and processes that are associated 

with the study of economic dynamics. At the same time, an important point of such an analysis is the comparison of the dynamics of 

economic data. This is important both for understanding the processes that take place and for making appropriate management 

decisions. At the same time, for a more complete understanding of various aspects of the analysis, it is necessary to visualize the 

relevant data. Such visualization helps to better analyze the comparative dynamics between the various data that we study. It also 

allows you to understand hidden relationships .To implement the stated task, we propose to use the methodology of wavelet analysis. 

Among the methods of wavelet analysis, we single out wavelet coherence. The paper considers various aspects of using wavelet 

coherence for digital visualization of economic data. Possibilities of conducting a comparative analysis with the help of wavelet 

coherence are shown. Various graphs and examples for real data are given. This allows you to better understand the consideration 

of the issues raised. 
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1. INTRODUCTION 

Analysis of primary data is one of the tools for studying 

phenomena, events, objects. This research tool is applied in 

various scientific fields. The analysis allows you to explore the 

main relationships between the factors that need to be studied 

[1]-[4]. The analysis also provides additional information. 

Thus, analysis as a research tool expands the primary data, 

allows you to obtain new information about the object, 

phenomenon, event. 

One area of scientific research where analysis is widely 

used is the analysis of economic data [5]-[8]. First of all, such 

an analysis is aimed at studying the dynamics of economic 

data. 

The modern development of economic processes is faced 

with a constant increase in information that requires fast and 

objective processing. Such information is diverse and covers 

both the factor conditions for the development of economic 

processes, phenomena, events, and directly characterizes the 

development of such processes. Therefore, we have a 

significant amount of information, which in modern 

information technologies is defined by the terminology "Big 

Data". Consequently, there is a need to apply the latest 

methods for processing significant amounts of information. 

Thus, the analysis of economic data is an important 

element of analysis, which allows you to reveal the 

relationship between various factor variables. These factor 

variables reflect some of the processes that are the object of 

research. The comparative aspect of the analysis allows [5], 

[7], [8]: 

assess the functioning and development of various business 

entities, 

to study the dynamics of relationships between various 

business entities, 

make a forecast regarding the further development of the 

phenomena, events that are being studied. 

It should also be noted that the latest methods of economic 

data analysis should [8]-[11]: 

take into account and disclose the economic essence of the 

processes under study, 

determine the reliable results of processing primary 

information, 

provide additional information in the process of processing 

primary information, 

meaningfully reflect the research process and be able to 

visualize the results of information processing. 

At the same time, the use of certain methods of information 

processing is determined by the content of the processes under 

study. All this determines the importance of considering the 

chosen research topic, its relevance, and practical significance. 

2. RELATED WORK 

The issues of data analysis are in the focus of attention of 

various authors. At the same time, among such data, a special 

place is occupied by data that reflect economic dynamics. 
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For example, X. Wei, W. Chen and X. Li analyze economic 

indicators based on the machine learning method [12]. The 

authors consider the idea of improving the efficiency of pattern 

recognition of economic data. For this, a statistical model is 

created on the basis of machine learning technology by 

creating a multiple regression model [12]. To build such 

models, various empirical data are used, which reflect the 

financing of trade of various companies and firms. 

F. Lebaron uses geometry methods to analyze economic 

data [13]. To do this, the author uses the so-called Geometric 

Data Analysis (GDA) [13]. F. Lebaron shows that such a 

methodology of analysis can satisfy the growing need to search 

for more solid empirical foundations and adopt a 

multidimensional approach in social economics [13]. At the 

same time, the author operates with the concepts of economic 

space and economic field. This approach helps to formalize the 

configuration and dynamics of economic institutions [13]. 

M. B. Shrestha and G. R. Bhatta consider the issues of 

choosing an analysis methodology for economic data, which 

are presented in the form of time series [14]. This is because 

time series data can have specific properties such as trend and 

structural discontinuity [14]. Therefore, some methods may be 

suitable for some time series and not suitable for other time 

series. Thus, the authors consider the methodological basis for 

the analysis of data, which are presented in the form of time 

series. 

The study of E. Ghysels and M. Marcellino is devoted to 

the problems of analyzing economic data in the form of time 

series [15]. The authors consider various methods of time 

series analysis for forecasting economic data. Also, attention 

is paid to various models for presenting initial data in the form 

of time series. 

Q. Wang and L. Wang consider the issues of researching 

economic data based on non-linear analysis of panel data [16]. 

To conduct such an analysis, the authors consider data on 

energy sources and their impact on the economy in OECD 

countries. For this analysis, the authors use a fixed effect 

model and a non-linear threshold model. At the same time, on 

the basis of three threshold variables, three panel threshold 

models are developed and compared with each other [16]. 

C. W. Carpenter, A. Van Sandt and S. Loveridge say that 

an important aspect of the analysis is to take into account the 

errors that are possible when measuring primary data [17]. 

Such errors distort the statistical estimates and the 

corresponding conclusions. The authors evaluate measurement 

errors in Suppressed Cell Estimated Datasets (SCED) versus 

unsuppressed federal administrative data [17]. This improves 

the efficiency of general statistical inference. 

A. Grané, S. Salini and E. Verdolini use multivariate 

mixed-type data analysis to study economic data [18]. To do 

this, the authors use a hierarchical approach, which is based on 

a direct search for relevant data. Various distance measures are 

also used to generalize data of the same type. At the same time, 

the key feature of the proposed approach is the rejection of 

redundant data. This allows you to create similarity indexes 

and perform efficient data clustering. The practical usefulness 

of the proposed approach is illustrated by two applications of 

great importance for empirical economic research [18]. 

In [19], the authors conduct an analysis of economic data 

that helps to understand the relationship between renewable 

energy sources and economic growth. Fixed effect test and 

panel vector error correction model (PVECM) [19] are used 

for data analysis. The analysis was carried out for a large 

amount of empirical data. 

B. Hassan, E. Osabuohien, F. Ayadi, J. Ejemeyovwi, and 

V. Okafor conduct an economic analysis of growth financing 

and liquid liabilities using data from Nigeria as an example 

[20]. The data used by the authors are presented in the form of 

various time series. Various statistical models are used for the 

analysis, which allow us to consider the relationship between 

the variables of such models. 

N. Mose in his study considers various determinants of 

regional economic growth in Kenya [21]. To do this, the author 

uses the abridged Solow-Swan growth theory. As separate 

methods of analysis, the approaches of descriptive and logical 

statistics are used in the article. Various regression models 

were built to analyze the relationships between variables. In 

particular, the result of the short-term regression equation 

identified human capital and budget utilization as key sources 

of growth [21]. 

B. S. Bagepally, N. Chaiyakunapruk, J. Attia and A. 

Thakkinstian use meta-analysis to obtain various economic 

estimates [22]. At the same time, the authors also consider 

methodological issues and harmonization of primary data. In 

particular, the authors use cost utility analysis (CUA). At the 

same time, data harmonization methods include the analysis of 

conflicting reports, economic parameters, heterogeneity [22]. 

The incremental net benefit (INB) and its variance were 

estimated and pooled across studies using the baseline 

COMER meta-analysis [22]. 

Thus, we can say that various classical approaches are used 

to analyze economic data. At the same time, we can note the 

use of artificial intelligence methods. This allows you to 

evaluate the hidden relationships between the variables under 

study, to better understand the processes and phenomena that 

are being studied. 

It should also be noted that the methodology and various 

approaches of wavelet theory are used to analyze economic 

data. Wavelet coherence occupies a special place among such 

approaches [23]-[27]. Before considering some theoretical 

issues of wavelet coherence, let's pay attention to the form of 

presentation of economic data. 

3. A FEW WORDS ABOUT THE FORM OF ECONOMIC DATA 

PRESENTATION  

Economic data of a different nature, as a rule, can be 

represented in the form of data: 
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on a certain date or at the end of a certain period of time. 

Then we have some set of data that characterizes the object, 

process or phenomenon that we are studying at a certain point 

in time; 

for some time interval. Then we have some sequence of 

data that characterizes the dynamics of the object, process or 

phenomenon that we are studying. 

The choice of a certain presentation of economic data is 

determined by the task that needs to be solved in the process 

of research. 

If we talk about the direct presentation of economic data, 

then we should highlight: 

a tabular form of data presentation, which allows you to 

consider some of the relationships between data and approach 

the description of such relationships in a comprehensive 

manner; 

a form of data presentation in the form of graphs and 

diagrams, which allows us to visualize the processes and 

phenomena that we study. Also, this form of presentation 

allows you to visualize some of the relationships between the 

variables under study; 

presentation of data in the form of a time series. This allows 

you to evaluate the dynamics of the process or phenomenon 

under study. It is also possible to evaluate the dynamics of 

relationships between the studied variables. 

The choice of the form of presentation of economic data is 

determined by the task that needs to be solved in the process 

of research. 

4. WAVELET COHERENCE AS A VISUALIZATION AND 

COMPARISON TOOL FOR DATA DYNAMICS 

With the help of wavelet analysis, you can find the critical 

points for the time series that is being investigated [28], [29]. 

Thus, we get a set of new characteristics for the time series. An 

analysis of such points and their characteristics allows us to 

draw a conclusion about the possibility of developing the 

processes that we are studying. 

We can also explore the mutual dynamics of different time 

series. Such an analysis allows us to talk about the consistency 

or imbalance of various relevant aspects. For this analysis we 

use wavelet coherence [30]-[32]. 

So if we have two series of data ( )t(f and )t(g ), each of 

which reflects the dynamics of an indicator over time t , then 

we can determine the value of wavelet coherence between the 

following series of data using the following formula [30]-[32]: 
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where: 

)b,a(W  – values of transverse wavelet spectra, 

b,a  – the scale and center of time localization that 

determine the scale of the wavelet transform, 

)t(f , )t(g
 
–  series of data that we study, 

  – smoothing operator, 

)b,a(Q2

 
– square of the wavelet coherence coefficient.

 

1)b,a(Q0 2  . If these values tend to zero, then we have 

a weak correlation. Otherwise we have a strong correlation. 

Therefore, it allows to visualize the mutual dynamics of the 

data and to investigate in more detail the relevant economic 

processes. 

5. SOME EXAMPLES OF USING WAVELET COHERENCE FOR 

DIGITAL VISUALIZATION OF ECONOMIC DATA 

On fig. 1 shows an estimate of the wavelet coherence 

between the volumes of loans issued and the volumes of 

attracted deposits in the period 2006-2008 in the context of 

individual months (own calculations according to 

https://bank.gov.ua/). 

 

Figure 1: Evaluation of the wavelet coherence between the 

volumes of loans issued and the volumes of attracted deposits 

in the period 2006-2008 

 

On fig. 2 shows an estimate of the wavelet coherence 

between the volumes of loans issued and the volumes of 

attracted deposits in the period 2019-2021 in the context of 

individual months (own calculations according to 

https://bank.gov.ua/). 
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Figure 2: Evaluation of the wavelet coherence between the 

volumes of loans issued and the volumes of attracted deposits 

in the period 2006-2008 

 

We see different mutual dynamics of the data that we 

study. At the same time, the dynamics of the data that we study 

is more significant for the period 2006-2008. The correlation 

of the relevant data is also high. At the same time, the 

correlation is higher for the first half of the period 2006-2008. 

For the period 2019-2021, such dynamics is less significant. 

Correlations for the period 2019-2021 between the studied 

data are insignificant. 

On fig. 3 shows an estimate of the wavelet coherence 

between the price dynamics of Bitcoin and Ethereum in the 

period from 08.01.2020 to 22.12.2020. 

 

Figure 3: Evaluation of wavelet coherence between Bitcoin 

and Ethereum price dynamics in the period from 08.01.2020 

to 22.12.2020 

 

On fig. 4 shows an estimate of the wavelet coherence 

between the price dynamics of Bitcoin and Binance Coin in the 

period from 08.01.2020 to 22.12.2020. 

 

Figure 4: Evaluation of wavelet coherence between Bitcoin 

and Binance Coin price dynamics in the period from 

08.01.2020 to 22.12.2020 

 

We can see that the significance of mutual consistency 

differs for the different data pairs we are examining. The 

values of the corresponding correlation values between the 

studied data also differ. 

We see that the method of constructing estimates of 

wavelet coherence allows us to conduct a comparative analysis 

regarding the mutual influence of price dynamics on the 

studied cryptocurrencies. At the same time, periods of more 

stable mutual influence and the duration of such periods can 

be distinguished. This fact is important from the point of view 

of determining investment strategies and choosing the 

appropriate behavior in the financial markets. Therefore, 

wavelet coherence should be used as a comparison and market 

research tool for cryptocurrencies. This conclusion also 

applies to data about banks. Thus, in general, wavelet 

coherence is a good tool for digital visualization when 

comparing the dynamics of economic data. 

6. CONCLUSION 

The article deals with the analysis of economic data. We 

conducted a brief review of related papers that examined 

different approaches to economic data analysis. Particular 

attention is paid to the visualization of the processes of data 

analysis and presentation of the results. 

To solve the questions raised, it is proposed to use the 

methods of wavelet analysis. Among such methods, we use 

wavelet coherence. The paper presents various empirical data 

to which we apply wavelet coherence. Based on the estimates 

of wavelet coherence, we can clearly observe the change in the 

interdependence for the studied data for different time intervals 

and draw appropriate conclusions. Therefore, the wavelet 

coherence methodology should be used as a digital 

visualization tool for comparing economic data. 



International Journal of Academic Information Systems Research (IJAISR) 

ISSN: 2643-9026 

Vol. 6 Issue 3, March - 2022, Pages:24-29 

www.ijeais.org/ijaisr 

28 

7. REFERENCES 

[1] Kobylin, O., & Lyashenko, V. (2014). Comparison of 

standard image edge detection techniques and of method 

based on wavelet transform. International Journal, 2(8), 

572-580. 

[2] Al-Sherrawi, M. H., & et al.. (2018). Corrosion as a source 

of destruction in construction. International Journal of 

Civil Engineering and Technology, 9(5), 306-314. 

[3] Matarneh, R., & et. al.. (2017). Building robot voice 

control training methodology using artificial neural net. 

International Journal of Civil Engineering and 

Technology, 8(10), 523-532. 

[4] Dobrovolskaya, I., & Lyashenko, V. (2013). Interrelations 

of banking sectors of European economies as reflected in 

separate indicators of the dynamics of their cash flows 

influencing the formation of the resource potential of 

banks. European Applied Sciences, 1-2, 114-118. 

[5] Kuzemin, A., & et al.. (2005). Analysis of movement of 

financial flows of economical agents as the basis for 

designing the system of economical security (general 

conception). In Third international conference 

«Information research, applications, and education (pp. 

27-30). 

[6] Matyushok, V., & et al.. (2021). The global economy in 

technological transformation conditions: A review of 

modern trends. Economic Research-Ekonomska 

Istraživanja, 34(1), 1471-1497. 

[7] Vasiurenko, O., & et al.. (2020). Spatial-Temporal 

Analysis the Dynamics of Changes on the Foreign 

Exchange Market: an Empirical Estimates from Ukraine. 

Journal of Asian Multicultural Research for Economy 

and Management Study, 1(2), 1-6. 

[8] Vasyurenko, O., & et al.. (2014). Efficiency of lending to 

natural persons and legal entities by banks of Ukraine: 

methodology of stochastic frontier analysis. Herald of the 

National Bank of Ukraine. 1, 5-11. 

[9] Baranova, V. & et al.. (2019). Wavelet Coherence as a Tool 

for Studying of Economic Dynamics in 

Infocommunication Systems. In 2019 IEEE International 

Scientific-Practical Conference Problems of 

Infocommunications, Science and Technology 

(PICS&T) (pp. 336-340). IEEE. 

[10] Omarov, M., & et al.. (2019). Internet marketing metrics 

visualization methodology for related search queries. 

International Journal of Advanced Trends in Computer 

Science and Engineering, 8(5), 2277-2281. 

[11] Baranova, V., & et al.. (2019). Stochastic Frontier 

Analysis and Wavelet Ideology in the Study of 

Emergence of Threats in the Financial Markets. In 2019 

IEEE International Scientific-Practical Conference 

Problems of Infocommunications, Science and 

Technology (PIC S&T) (pp. 341-344). IEEE. 

[12] Wei, X., Chen, W., & Li, X. (2021). Exploring the 

financial indicators to improve the pattern recognition of 

economic data based on machine learning. Neural 

Computing and Applications, 33(2), 723-737. 

[13] Lebaron, F. (2018, October). Pierre Bourdieu, geometric 

data analysis and the analysis of economic spaces and 

fields. In Forum for social economics (Vol. 47, No. 3-4, 

pp. 288-304). Routledge. 

[14] Shrestha, M. B., & Bhatta, G. R. (2018). Selecting 

appropriate methodological framework for time series 

data analysis. The Journal of Finance and Data Science, 

4(2), 71-89. 

[15] Ghysels, E., & Marcellino, M. (2018). Applied economic 

forecasting using time series methods. Oxford University 

Press. 

[16] Wang, Q., & Wang, L. (2020). Renewable energy 

consumption and economic growth in OECD countries: 

A nonlinear panel data analysis. Energy, 207, 118200. 

[17] Carpenter, C. W., Van Sandt, A., & Loveridge, S. (2022). 

Measurement error in US regional economic data. 

Journal of Regional Science, 62(1), 57-80. 

[18] Grané, A., Salini, S., & Verdolini, E. (2021). Robust 

multivariate analysis for mixed-type data: Novel 

algorithm and its practical application in socio-economic 

research. Socio-Economic Planning Sciences, 73, 

100907. 

[19] Li, Q., & et al.. (2021). Exploring the relationship 

between renewable energy sources and economic growth. 

The case of SAARC countries. Energies, 14(3), 520. 

[20] Hassan, B., & et al.. (2020). Economic analysis of growth 

finance and liquid liabilities in Nigeria. Investment 

Management and Financial Innovations, 17(3), 387-396. 

[21] Mose, N. (2021). Determinants of regional economic 

growth in Kenya. African Journal of Business 

Management, 15(1), 1-12. 

[22] Bagepally, B. S., & et al.. (2022). Meta-analysis of 

economic evaluation studies: data harmonisation and 

methodological issues. BMC health services research, 

22(1), 1-10. 

[23] Magazzino, C., & et al.. (2021). Energy consumption and 

economic growth in Italy: A wavelet analysis. Energy 

Reports, 7, 1520-1528. 

[24] Adebayo, T. S., & Beton Kalmaz, D. (2020). Ongoing 

debate between foreign aid and economic growth in 

Nigeria: a wavelet analysis. Social Science Quarterly, 

101(5), 2032-2051. 

[25] Jiang, Z., & Yoon, S. M. (2020). Dynamic co-movement 

between oil and stock markets in oil-importing and oil-

exporting countries: Two types of wavelet analysis. 

Energy Economics, 90, 104835. 

[26] Vasiurenko, O., & Lyashenko, V. (2020). Wavelet 

coherence as a tool for retrospective analysis of bank 

activities. Economy and Forecasting, (2), 43-60. 

[27] Lyashenko, V., & et al.. (2021). Wavelet ideology as a 

universal tool for data processing and analysis: some 



International Journal of Academic Information Systems Research (IJAISR) 

ISSN: 2643-9026 

Vol. 6 Issue 3, March - 2022, Pages:24-29 

www.ijeais.org/ijaisr 

29 

application examples. International Journal of Academic 

Information Systems Research (IJAISR), 5(9), 25-30. 

[28] Dadkhah, M., & et al.. (2019). Methodology of wavelet 

analysis in research of dynamics of phishing attacks. 

International Journal of Advanced Intelligence 

Paradigms, 12(3-4), 220-238. 

[29] Saiti, B., Bacha, O. I., & Masih, M. (2016). Testing the 

conventional and Islamic financial market contagion: 

evidence from wavelet analysis. Emerging Markets 

Finance and Trade, 52(8), 1832-1849. 

[30] Torrence, С., & Webster, P. J. (1999). Interdecadal 

changes in the ENSO–monsoon system. Journal of 

climate, 12(8), 2679-2690. 

[31] Heil, C.E., & Walnut, D.F. (1989). Continuous and 

discrete wavelet transforms. SIAM review, 31(4), 628-

666. 

[32] Kingsbury, N. (1999). Image processing with complex 

wavelets. Philosophical Transactions of the Royal 

Society of London. Series A: Mathematical, Physical and 

Engineering Sciences, 357(1760), 2543-2560. 


