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Abstract: The development of the economy is associated with the continuity of the investment process on an ongoing basis. Raising
funds is possible through bank lending or through the securities market. We consider investments that are received in the stock
market. For these purposes, as a rule, ETF funds are used. This allows you to diversify the source of borrowing and reduce risks.
But at the same time, one should pay attention to the markets where such funds operate. Each regional market has its own specifics,
factors that determine the characteristics of securities trading. You should also take into account the relationship between such
structural units of the overall investment process. For the analysis, we use descriptive statistics that help to understand the current
trends for investing in the market. We also use wavelet coherence, which is the basis for modeling relationships. This is necessary
in order to assess the impact of different segments of the ETF market. The paper considers such countries as Austria, Belgium,
Denmark, Croatia, Hungary. The results obtained allow: to evaluate investment decisions, choosing an effective strategy. Many
figures and diagrams are presented in the work to understand the results.
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1. INTRODUCTION

Investing is a source of raising funds, a way to preserve
savings and increase the capital of investors [1], [2]. Investing
allows you to attract the necessary financial resources that are
used to finance various projects. Investment is a competitive
source of funds compared to bank loans.

To implement the investment process, you can use the tools
of the stock market. Various securities are traded on the stock
market. Stock market assets are available to all categories of
investors: from individuals to institutional representatives.
This allows you to optimize fundraising, diversify sources and
reduce risks for potential investors and stakeholders [3]-[5].

Among the financial obligations and rights to attract
investment resources, ETF funds should be singled out [6], [7].
Such funds make it possible to invest money simultaneously
in different assets. This is due to the fact that the corresponding
instrument is formed from shares and bonds of individual
business entities.

There are many ETF funds (or exchange-traded,
investment, index funds), each of which has its own specifics
of attracting assets, its own market of investors and clients.
Therefore, it is important to know the features of the
functioning of such a tool, its capabilities and implementation
specifics. To do this, use all sorts of methods, ideas, theories,
approaches [8]-[15]. Also important is given to models that
allow you to evaluate relationships, understand the influence
of various factors, and make it possible to build forecasts [16]-
[21]. Therefore, the subject of this study is important, practical

orientation. First of all, it concerns the study of the relationship
between individual ETF funds.

Thus, the main goal of this work is the analysis of ETFs of
individual European countries, the implementation of a
general model for such a study, a series of experimental
calculations and the construction of appropriate estimates.

2. RELATED WORKS

The particular interest in the topic of this work is confirmed
by the variety of relevant studies by different authors.

I. Ben-David, F. Franzoni and R. Moussawi pay attention
to the study of investment funds [22]. The paper notes that
exchange-traded funds are an important tool for passive
investment among potential investors. This is due to low costs,
acceptable liquidity and relatively low risks. The authors
highlight the role of ETFs in market capitalization and market
trading. It was also concluded that such funds led to the
redistribution of funds in the securities market, increasing the
efficiency of interaction with various assets. To ensure the
turnover of the ETF, parity management of the underlying
instruments is used. However, ETF securities introduce non-
fundamental volatility and affect the structure of market
returns as a whole. This makes it necessary to consider the
mutual dynamics of such instruments and conduct an
appropriate analysis.

G. L. Gastineau considers investment funds as a
phenomenon that has changed the way of raising funds for the
necessary projects and directions [23]. The author cites
statistics that show that the assets of such funds almost double
every year. This growth is based on: low cost, low risk, high
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liquidity. Understanding index funds requires an analysis of
their mutual influence, an understanding of how they function
over time. This distinguishes this study from other similar
works.

The article by M. Lettau and A. Madhavan discusses the
functioning of exchange-traded funds [24]. At the same time,
the emphasis is placed on the fact that these are important
financial innovations in the stock market. Such tools have their
own architecture and rules for their circulation. This allows
these securities to be interesting for the market and investors.
The authors note that the diversity and market value of asset
ETFs have made them a sought-after and desirable instrument.
A feature of such exchange-traded funds is the ability to
choose a specific investment strategy. It is also possible to
regulate this strategy over time under the influence of certain
factors. To do this, it is necessary to operate with a change in
the structure of the ETF portfolio, to know the interaction of
its individual elements. Knowledge of financial stability, their
margin of safety and the impact on various market risks play
an important role in such an analysis. All of this highlights the
importance of analyzing ETFs.

M. Sharifzadeh and S. Hojat in their work compare the
development of exchange-traded investment funds [25]. This
study covers the period from 2002 to 2010. The paper notes
the popularity of ETF funds from the demand, which is
reflected in the volumes and capitalization of this sector of the
stock market. An important aspect of this analysis is the
consideration of the mutual dynamics of various instruments
of exchange-traded funds. For research, the authors consider
the Sharpe theory, Sharpe ratios and total returns [25]. To
substantiate the results obtained, the Wilcoxon test is used. All
data are divided into separate groups, which are combined
according to different criteria. This allows you to get
meaningful results.

Z. Da and S. Shive explore the issues of security returns
that determine various ETF instruments [26]. For such an
analysis, correlation estimates of the relationship between the
various components of exchange-traded investment funds
were used. The paper shows that ETF funds are a good tool for
returning capital through arbitrage. This is confirmed by the
fact that the authors analyze both the correlations of various
stock ETFs and their instruments at the level of individual
stocks. The paper also examines the effects of beta
coefficients, which help to understand the formation of prices
and changes in the yield of the studied securities. In general,
this study justifies the need for a mutual analysis of the
individual components of the ETF.

The work of the authors G. W. Buetow and B. J. Henderson
analyzes the development of investment funds [27]. The
peculiarity of such funds is that a single security contains
various instruments. This allows you to access the index on
different commitments. Close attention is also paid to the
formation of profitability of exchange-traded funds. The
relationship between the overall return of the index and the
components that form it is investigated. G. W. Buetow and B.

J. Henderson come up with interesting insights into index ETF
replication. The basis of such conclusions is the assessment of
mutual relations between the components of stock indices.

D. Blitz, J. Huij and L. Swinkels consider the functioning
of exchange-traded funds [28]. Such an analysis is carried out
for European ETF funds. The authors study the impact of taxes
as a factor in the formation of the return on assets of various
investment funds. The paper also shows the impact of the tax
on dividends on the overall performance of the funds that are
considered. In this case, the time factor is important. This
confirms the need for a comparative analysis.

J. T. Harper, J. Madura and O. Schnusenberg compare the
effectiveness of investment funds from the point of view of
individual countries [29]. The authors consider risk and return
indicators for exchange-traded funds. The study evaluates data
from 14 countries. For the study, Sharpe's portfolio theory is
used. The main hypothesis is the possibility of applying a
passive or active investment strategy for each country. The
result is a conclusion about the possibilities and advantages of
each type of strategy. This allows you to justify the
profitability of securities, taking into account the risk, which
can be diversified.

C. D. Dannhauser analyzes the impact of funds raised
through exchange-traded funds [30]. At the same time, the
innovative effect of such investments is considered. This study
is based on the differentiating features of various ETFs. The
author points out that such innovation have a positive effect on
the value of the underlying securities that are components of
the respective investment funds. C. D. Dannhauser is
considering possible changes to ETF rights. Thus, this work
also uses cross-analysis to obtain the final results.

N. T. Milonas and G. G. Rompotis explore investment
European funds that are quoted on the securities market [31].
The authors consider the Swiss stock market. The paper
emphasizes that the corresponding ETFs can cause a lot of
investment risk. This is due to the fact that ETF indices lag
behind the main market indicators. In this case, there is also no
full replication. For the analysis, regression analysis methods
and basic statistical parameters are used.

It should be noted different directions in the study of the
ETF market. At the same time, the basis of such an analysis is
the classical methods of statistical inference. Nevertheless, the
issues of analyzing the mutual dynamics of exchange-traded
funds indices remain insufficiently studied.

3. WAVELET COHERENCE AS THE BAsIS OF A DATA
RELATIONSHIP ANALYSIS MODEL

Simulation allows you to analyze the behavior of the
parameters that are being investigated. Such a study is possible
both in the retrospective and prospective time horizon. Here,
special attention should be paid to retrospective modeling,
which allows you to change the impact on the influencing
factors or take into account such an impact in the future. We
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can also model the behavior of the mutual dynamics between
the data being studied.

One of the methods of mutual data analysis is the wavelet
methodology, where wavelet coherence should be
distinguished. Then two sets of data are fed to the input of the
model, and at the output it is possible to obtain an appropriate
estimate of such mutual behavior of the data (fig. 1).

input data

model based on wavelet
methodology

l

wavelet coherence

estimation

Figure 1: Generalized model based on wavelet coherence

If we have two data sets, then in a formalized form, the
model based on wavelet coherence can be represented as
follows:

f(1),9(t) > W(f,g) > EW,
where
f(t),g(t) — datasets that are being investigated,
t — time parameter,
W(...) —wavelet coherence function,

EW — wavelet coherence estimate.

The choice of wavelet coherence for the corresponding
study is justified by the fact that this approach has found wide
application for the analysis of economic data [32]-[36]. For
this, special software is also used [37].

4, DATA FOR ANALYSIS AND THEIR MAIN
CHARACTERISTICS

In this paper, we analyze ETFs from selected European
countries. Among such countries are selected: Austria,
Belgium, Denmark, Croatia, Hungary. These countries can be
characterized as subjects with developed, but medium-sized
economies. At the same time, we take into account the spatial
component of the sources of attracting investment resources. It
should also be noted that different exchange-traded investment
funds can be distinguished in the markets of these countries.
Therefore, we chose for the study the funds that have the

largest volumes of asset placement on the stock market. These
are the following tools:

Austria — Lyxor Core DAX (DR) UCITS ETF (C001);

Belgium — Lyxor S&P 500 VIX Futures Enhanced Roll
UCITS ETF — C-EUR (LVX);

Denmark — Danske Invest Global (DKIGI);
Croatia — InterCapital SBI TOP UCITS ETF (7SLO);

Hungary — iShares Core S&P 500 UCITS ETF USD (Acc)
(IEB5BMR087).

All data from the site https://investing.com/. These data are
for the period from 03.01.2021 to 12.03.2023 in the weekly
calculation of the respective indices.

The figures below show the dynamics of the indexes of the
ETF funds that we are considering.

index Lyxor Core DAX (DR) UCITS ETF

. . . .
0 20 40 60 80 100 120
Period of time

Figure 2: Austria investment fund index

Between 03.01.2021 and 12.03.2023, the indicator values
for the Lyxor Core DAX (DR) UCITS ETF (C001) change
significantly. From 03.01.2021 to 06.06.2021, there is an
increase in the index. Then it is necessary to note the period of
stabilization of this indicator. From 06.02.2022 there is a sharp
drop in the index, and from 25.09.2022 there is a new increase.
At the same time, the variability of Lyxor Core DAX (DR)
UCITS ETF (C001) is moderate.
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Figure 3: Lyxor S&P 500 VIX Futures Enhanced Roll
UCITS ETF - C-EUR (LVX)

It should be noted that the Belgian stock index is constantly
decreasing over the entire interval that we are studying. Such
dynamics is also characterized by moderate local volatility of
investment fund indicators.
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Figure 4: Meaning of Denmark ETF

We can see that the Danish ETF index has different values
between 03.01.2021 and 12.03.2023. The highest value falls
on 26.12.2021. Further, the value of the indicator for Danske
Invest Global (DKIGI) decreases significantly. The lowest
value falls on 12.06.2022. At the end of the study period, the
index value also decreases.

The figure below shows the index values for the
InterCapital SBI TOP UCITS ETF (7SLO) (Croatia).
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Figure 5: Croatian investment fund index

In general, the dynamics of the index, which is shown in
fig. 5is increasing. At the same time, we see that the maximum
value of this indicator falls on 16.01.2022. After the specified
date, the value of the specified index decreases. Such a
decrease is not sharp and its dynamics varies over time. The
variability of the 7SLO indicator is moderate.
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Figure 6: Hungarian ETF performance

iShares Core S&P 500 UCITS ETF USD (Acc) values are
rising. The highest value of the index was observed on
14.08.2022. Next, we see a sharp decline in the performance
of the Hungarian investment fund. In the last period of time,
the index values also decrease.

We can also note that all the graphs presented above are
different from each other. This is also confirmed by the data
presented on fig. 7.
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Kurtosis  Skewness Median

Austria -0,69 -0,55 123,34
Belgium 1,38 1,22 3,59
Denmark -0,59 0,34 124,2
Croatia -0,04 -0,67 18,9
Hungary -0,76 -0.41 148990

Figure 7: Statistical characteristics of funds

Thus, we can talk about the expediency of using wavelet
coherence as an element of the corresponding modeling.

5. RESULTS AND DISCUSSION

As noted earlier, for a retrospective analysis of the
relationships between different investment funds, we will use
a model based on building wavelet coherence estimates. The
results of such modeling are presented in the figures below.
Here we consider not all models, but only the most
characteristic and significant.
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Figure 8: Relationship model between Belgian and
Hungarian investment fund

The relationship assessment presented in figure 8 is
fragmentary. This means that there is no stable relationship
between the data we are exploring. The highest values are
observed in the period from 01.08.2021 to 19.12.2021. The
depth of such an assessment is insignificant. This does not
allow long-term forecasts to be made. Nevertheless, the
resulting model will be useful when choosing a strategy for
simultaneously investing in both types of exchange-traded
funds.

Now consider the relationship between the data that have
the most similar trends. This data is for exchange-traded funds
in Croatia and Denmark.

Wavelet coherence between Croatia and Denmark fonds
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Figure 9: Assessing the relationship between Croatian and
Danish ETF

In this example, we also see the fragmentation of
relationships between the studied types of exchange-traded
funds. The highest values of the presented estimates fall on the
period from February 27, 2022 to January 8, 2023. The depth
of such relationships is significant, which makes it possible to
build more accurate forecasts.

Wavelet coherence between Austria and Croatia fonds
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Figure 10: Relationship between Austrian and Croatian
exchange-traded funds

The connection between the Austrian and Croatian ETFs is
also volatile, as it was for other data. But in this case, a more
significant depth of the relationship should be noted. We also
see that the depth of the relationship between the investment
funds of Austria and Croatia extends over almost the entire
period of time that we study.
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Figure 11: Assessing the relationship between Belgian and
Danish exchange-traded funds

In this case, we observe a more stable relationship between
investment funds. The significance of the depth of such a
relationship is determined by the period from 03.01.2021 to
21.11.2021 and from 03.07.2022 to 19.02.2023.

In general, everything presented above allows you to
choose the necessary investment strategy for entering the stock
market. At the same time, we can combine various exchange-
traded funds and achieve the most acceptable result.

6. CONCLUSION

The paper considers the features of investing through ETF
funds. Particular attention is paid to the spatial organization of
such funds. Therefore, we consider exchange-traded funds of
different countries. We make such a comparison based on the
construction of a model, which is based on wavelet coherence
estimates.

The article analyzes the dynamics of exchange-traded
funds in such countries as Austria, Belgium, Denmark,
Croatia, Hungary. The results of estimates of wavelet
coherence are presented. The results obtained can be used to
develop and select appropriate investment strategies.

7. REFERENCES

[1] Chan, L. K., & Lakonishok, J. (2004). Value and growth
investing: Review and update. Financial Analysts
Journal, 60(1), 71-86.

[2] Nofsinger, J. R. (2017). The psychology of investing.
Routledge.

[3] Pastor, L., Stambaugh, R. F., & Taylor, L. A. (2021).
Sustainable investing in equilibrium. Journal of Financial
Economics, 142(2), 550-571.

[4] Wen, F., Xu, L., Ouyang, G., & Kou, G. (2019). Retail
investor attention and stock price crash risk: evidence
from China. International Review of Financial Analysis,
65, 101376.

[5] Ibrahim, A. J., & Kahf, M. (2020). Instruments for
investment protection when structuring Islamic venture
capital. Journal of Islamic Accounting and Business
Research, 11(9), 1907-1920.

[6] Lobato, M., Rodriguez, J., & Romero, H. (2021). A
volatility-match approach to measure performance: The
case of socially responsible exchange traded funds
(ETFs). The Journal of Risk Finance, 22(1), 34-43.

[7] Liebi, L. J. (2020). The effect of ETFs on financial
markets: a literature review. Financial Markets and
Portfolio Management, 34(2), 165-178.

[8] Kots, G. P., & Lyashenko, V. (2012). Banking sectors of
the economies of FEuropean countries in the
representation of statistical interrelation between indices
that characterize their development. European Applied
Sciences, 1, 461-465.

[9] Kuzemin, A., & Lyashenko, V. (2009). Methods of
comparative analysis of banks functioning: classic and
new approaches. Information Theories & Applications,
16(4), 384-396.

[10] Dobrovolskaya, 1., & 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.

[11] Kuzemin, A., & Lyashenko, V. (2006). Fuzzy set theory
approach as the basis of analysis of financial flows in the
economical security system. International Journal
Information Theories & Applications, 13(1), 45-51.

[12] Maksymova, S., & et al.. (2017). Voice Control for an
Industrial Robot as a Combination of Various Robotic
Assembly Process Models. Journal of Computer and
Communications, 5, 1-15.

[13] Caronina, T. JI., Bepexnuii, €. b., & Jlamenxo, B. B.
(2007). Po3BHTOK BITYH3HSIHOI MEpEeXi OaHKIBCHKHX
YCTaHOB: OCOOJMBOCTI Ta perioHalbHI acrekTd. BicHuK
XHY im. B. H. Kapasina. Ekonomiuna cepis, 755. 84—88.

[14] Baranova, V., & et al.. (2019, October). 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.

[15] Jlsmenko B. B. (2007). Wnarepmperanusi W aHain3
CTATHCTHYECKUX JAaHHBIX, OIMCHIBAIOUIMX MPOLECCHI
SKOHOMHYECKOH muHamuku. busaec Uudopwm, 9(2), 108-
113.

[16] Aypaskun, E. B., & Awmep, T. K. A. M. (2005).
Wcnonp3oBanue anmapara E-cerell [ aHaiusa
pacrmpenieneHHBIX POTPAMMHBIX CHCTEM. ABTOMAaTHKA.
ABroMaTm3amisg. ENeKTpoTexHiYHI  KOMIUIEKCH Ta
cucremy, (1), 47-51.

L./
www.ijeais.org/ijamsr

64



International Journal of Academic Management Science Research (IJAMSR)

ISSN: 2643-900X
Vol. 7 Issue 3, March - 2023, Pages: 59-65

[17] Jassar, A. T. A., Al Salaimeh, S., & Al Hababsah, M. S.
(2021). Improved Algorithm For Creating An Optimized
Network Diagram. TEST Engineering & Management,
108-115.

[18] Tahseen A. J. A., & et al.. (2023). Binarization Methods
in Multimedia Systems when Recognizing License Plates
of Cars. International Journal of Academic Engineering
Research (IJAER), 7(2), 1-9.

[19] Sotnik, S., & Lyashenko, V. (2022). Prospects for
Introduction of Robotics in Service. Prospects, 6(5), 4-9.

[20] Lyashenko, V., Bril, M. &, Shapran, O. (2021).
Dynamics of World Indices as a Reflection of the
Development World Financial Market. International
Journal of Academic Accounting, Finance &
Management Research(lJAAFMR), 5(10), 30-35.

[21] Lyashenko, V. V., & et al.. (2017). Methodology of
Wavelets in Relativistic Heavy lon Collisions in One
Dimensional Phase Space. Journal of High Energy
Physics, 3, 254-266.

[22] Ben-David, 1., Franzoni, F., & Moussawi, R. (2017).
Exchange-traded funds. Annual Review of Financial
Economics, 9, 169-189.

[23] Gastineau, G. L. (2001). Exchange-traded funds: An
introduction. The Journal of Portfolio Management,
27(3), 88-96.

[24] Lettau, M., & Madhavan, A. (2018). Exchange-traded
funds 101 for economists. Journal of Economic
Perspectives, 32(1), 135-154.

[25] Sharifzadeh, M., & Hojat, S. (2012). An analytical
performance comparison of exchange-traded funds with
index funds: 2002—-2010. Journal of Asset Management,
13(3), 196-2009.

[26] Da, Z., & Shive, S. (2018). Exchange traded funds and
asset return  correlations.  European  Financial
Management, 24(1), 136-168.

[27] Buetow, G. W., & Henderson, B. J. (2012). An empirical
analysis of exchange-traded funds. The Journal of
Portfolio Management, 38(4), 112-127.

[28] Blitz, D., Huij, J., & Swinkels, L. (2012). The
performance of European index funds and exchange-
traded funds. European Financial Management, 18(4),
649-662.

[29] Harper, J. T., Madura, J., & Schnusenberg, O. (2006).
Performance comparison between exchange-traded funds
and closed-end country funds. Journal of International
Financial Markets, Institutions and Money, 16(2), 104-
122.

[30] Dannhauser, C. D. (2017). The impact of innovation:
Evidence from corporate bond exchange-traded funds
(ETFs). Journal of Financial Economics, 125(3), 537-
560.

[31] Milonas, N. T., & Rompotis, G. G. (2006). Investigating
European ETFs: The case of the Swiss exchange traded
funds. In Conference of HFAA in Thessaloniki, Greece.

[32] Mustafa, S. K., & et al.. (2020). Using wavelet analysis
to assess the impact of COVID-19 on changes in the price
of basic energy resources. International Journal of
Emerging Trends in Engineering Research, 8(7), 2907-
2912,

[33] Lyashenko, V., & et al.. (2021). Wavelet ideology as a
universal tool for data processing and analysis: some
application examples. International Journal of Academic
Information Systems Research (IJAISR), 5(9), 25-30.

[34] 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.

[35] Kirikkaleli, D., Adedoyin, F. F., & Bekun, F. V. (2021).
Nuclear energy consumption and economic growth in the
UK: evidence from wavelet coherence approach. Journal
of Public Affairs, 21(1), e2130.

[36] Choi, S. Y. (2020). Industry volatility and economic
uncertainty due to the COVID-19 pandemic: Evidence
from wavelet coherence analysis. Finance Research
Letters, 37, 101783.

[37] Torrence, C., & Webster, P. J. (1999). Interdecadal
changes in the ENSO-monsoon system. Journal of
climate, 12(8), 2679-2690.

L./
www.ijeais.org/ijamsr

65



