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Abstract: The sustainable functioning and development of both the economy as whole and individual business entities requires 

constant investment. Such an investment is possible both with the help of bank lending and on the basis of investment. Each of the 

approaches has its own advantages and disadvantages. In this paper, we consider investment. Investing comes in various types and 

forms. One of the types of investment is raising the necessary funds through investment funds. For these purposes, stock market 

instruments are used. We are considering an ETF fund. We examine the dynamics of the fund's main ETF instruments. For this 

analysis, we use descriptive statistics and wavelet analysis tools. The paper presents many graphs and charts that allow you to 

understand the course of the study and evaluate the results. 
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1. INTRODUCTION 

Successful and effective economic development, both of a 

separate business entity and the economy as a whole, involves 

the implementation of a constant and purposeful investment. 

For this, various sources of free funds and tools for attracting 

and using them can be used: from bank lending to investments 

[1], [2]. This is the reason for the close attention to this 

research topic. 

At the same time, investment is one of the key attributes of 

economic relations, a factor in the development of production 

and the economy as a whole. Investing is the process of 

investing money in order to make a profit [3]. Investment has 

various forms and types. It can be the purchase of real capital, 

the purchase of securities, investments in foreign exchange, 

precious metals and much more [4]. In any case, such a process 

requires close attention and appropriate analysis. 

Among the various areas of investment are the so-called 

investment funds [5]. An investment fund is an institution that 

promotes the realization of collective investments [6], [7]. The 

investment fund allows you to accumulate the necessary funds 

for joint investment through the purchase of securities. Thus, 

various instruments of the securities market are also involved. 

Especially among investment funds, the ETF fund should 

be singled out. ETF is one of the most well-known and 

available investment instruments today for realizing 

investment goals. This is the reason for the special attention to 

the ETF fund. 

To analyze the investment process, evaluate its 

effectiveness, achieve the most acceptable and necessary 

results within the established time frame, various methods and 

approaches, both classical [8]-[14] and non-standard [15]-[22], 

which are used in other areas of research, can be used. 

Therefore, an important aspect is the analysis of the dynamics 

of investment investments, consideration of the possibility of 

using various methods and approaches for the analysis of 

investment decisions. This determines the relevance of this 

research topic, its practical significance. 

Thus, the main purpose of this study is to consider the 

dynamics of investment investments based on ETF fund. We 

also consider the main ETF instruments of the fund and the 

dynamics of their relationship. 

2. BRIEF LITERATURE REVIEW 

Analysis of the dynamics of various indicators of economic 

activity is constantly in the focus of attention of researchers 

[23]-[25]. This also applies to indicators of the development of 

the investment fund market. Below is a brief overview of 

relevant publications. 

L. Klapper, V. Sulla and D. Vittas consider general issues 

of development and operation of mutual investment funds 

[26]. The authors note that such equity funds predominate in 

Anglo-American countries, while bond funds prevail in most 

of continental Europe and in middle-income countries [26]. 

The main determining factor in the development of such funds 

is the sustainable development of the capital market. At the 

same time, the development of the capital market is a reflection 

of investors' confidence in the integrity, liquidity and 

efficiency of such a market. This highlights the importance of 

analysis in the development of investment funds and the 

capital market. 

M. Jayadev analyzes the performance of mutual funds 

based on the dynamics of their monthly income [27]. For this 

purpose, the risk-adjusted performance metrics proposed by 
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Jenson, Traynor, and Sharp are used. The author notes that 

higher returns can be obtained either through marketing, or 

through the choice of securities at a lower price. The paper also 

concluded that, in terms of overall risk, funds do not offer 

investors the benefits of diversification and professionalism 

[27]. Thus, an important issue is the analysis of the mutual 

dynamics of the various instruments of such funds. 

D. Fernando, L. F. Klapper, V. Sulla and D. Vittas analyze 

the global growth of mutual funds [28]. The authors note that 

the growth of such funds is significant throughout the 1990s. 

At the same time, such development is observed against the 

background of the development of the capital market. This in 

turn reflects investor confidence. The paper also emphasizes 

that restrictions on the selection of capital market products 

served as a catalyst for the development of the money market 

and bond funds [28]. 

Z. Chen and R. Lin consider evaluations of the 

effectiveness of mutual funds [29]. For such assessments, the 

authors use a data coverage analysis methodology with new 

measures of risk. Thus, the authors properly reflect the 

asymmetry in the distribution of returns on actively managed 

funds. New risk measures are also being introduced – value at 

risk (VaR) and notional value at risk (CVaR). In order to 

correctly assess the relative performance of the same fund in 

different periods of time, the authors creatively refer to the 

same fund in different periods as different decision-making 

units [29]. At the same time, the paper notes that the attitude 

to the same fund in different periods of time as to different 

funds can not only show specific differences in the results, but 

also reveal the reasons for such differences [29]. 

T. Jagric, B. Podobnik, S. Strasek and V. Jagric explore the 

risk-adjusted performance of mutual funds [30]. To do this, the 

authors use various tests to evaluate the performance of mutual 

funds. The work calculates the performance of mutual funds, 

then they are ranked according to the results. In particular, the 

authors use the ratings obtained by fulfilling the Sharpe and 

Traynor rules. If the ratings are almost the same, this means 

that the funds are well diversified. The authors also note that 

the development of the stock market largely depends on the 

development of institutional investors. 

M. R. Randall, D. Y. Suk and S. W. Tully consider various 

indicators of the stock market and investment funds [31]. The 

authors make this consideration on the basis of a mutual 

analysis of the relevant cash flows. The authors note that, 

according to a number of indicators, mutual funds have grown 

dramatically as a means of investing in stock portfolios [31]. 

At the same time, investment funds have become major 

players in the stock markets. It also notes the importance of 

using a streaming approach to conduct an appropriate analysis. 

The authors showed that the analysis of the flows generated by 

investment funds indicates that the flows of such funds can be 

an important factor explaining the movements of stock market 

returns [31]. 

B. Liang and H. Park consider the risk measures of various 

investment funds [32]. To do this, the authors use a cross-

sectional approach. The authors compare semi-variance, value 

at risk (VaR), expected deficit (ES), and tail risk (TR) with 

standard deviation at the individual fund level as well as at the 

portfolio level [32]. The authors use the methodology of Fama 

and French and combined data on existing and non-existing 

hedge funds from TASS [32]. The authors also substantiated 

that the Cornish-Fisher decomposition is superior to the 

nonparametric method in estimating ES and TR [32]. 

C. Daraio and L. Simar explore the effectiveness of 

investment funds [33]. For these purposes, a non-parametric 

approach is used to assess and explain the effectiveness. At the 

same time, the authors note that the topic of measuring the 

effectiveness of mutual funds is of increasing interest, both 

from an applied and theoretical point of view [33]. The authors 

propose conditional efficiency decomposition and analyze its 

usefulness for economic interpretation. This approach is 

illustrated by the use of US mutual fund data categorized by 

purpose. The economies of scale, reserves and market risks are 

also studied [33]. 

Ľ. Pástor and M. B. Vorsatz investigate the efficiency and 

sustainability of investment fund flows during the COVID-19 

crisis [34]. The authors provide a comprehensive analysis of 

actively managed U.S. equity mutual funds during the 2020 

COVID-19 crisis. The authors note that during a crisis, the 

most active funds lag behind passive benchmarks, which 

contradicts the popular hypothesis [34]. That being said, funds 

with high sustainability ratings perform well, as do funds with 

high star ratings. Therefore, investors prefer funds that apply 

the exclusion criteria and funds with high viability ratings [34]. 

We can note various directions in the study of the dynamics 

of the development of the market for investment funds. At the 

same time, both various investment funds and various tools for 

conducting an appropriate analysis are considered. At the same 

time, an important aspect of such an analysis remains the study 

of the mutual dynamics of various instruments that determine 

the respective investment funds. 

3. ETF FUND AS A TYPE OF INVESTMENT FUNDS 

Among the funds for investment, one can single out their 

natural diversity, which in general makes up a whole set of 

investment instruments. Thus, the ETF is a holistic investment 

vehicle. As part of the ETF, you can collect shares of various 

companies on some basis, and on their basis a fund is created 

[35]-[37]. 

One of the main advantages of ETFs is accessibility. You 

can also invest in an entire industry with ETFs. There are many 

different stocks in the fund and the fall of one stock can 

compensate for the rise of another. 

Tokenized ETFs include: 

SPDR S&P 500 ETF Trust, which consists of shares of the 

largest companies in the S&P 500 [38], 
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iShares 20+ Year Treasury Bond ETF, which is an index 

and consists of long-term, 20-year US Treasury bonds [39], 

iShares Emerging Markets ETF, which consists of shares 

of large and mid-cap companies in emerging markets - China, 

Brazil, Turkey and others [40], 

Vanguard Total World Stock ETF – the fund covers many 

sectors of the economy of different countries and consists of 

shares of American, Chinese, European companies, it includes 

more than 7800 companies [41], 

SPDR Gold Shares – the shares of this fund are 100% 

backed by their own gold reserves [42], 

ETFMG Alternative Harvest ETF – The fund invests in the 

most promising medical marijuana companies in the US [43], 

First Trust NASDAQ Clean Edge is a fund that allows you 

to invest in emerging clean energy companies [44], 

VanEck Vectors Oil Services ETF – the fund reflects the 

dynamics of 25 oil companies whose shares are traded on the 

US stock market [45], 

iShares US Healthcare ETF – Tracks the Dow Jones U.S. 

Select Healthcare Providers Index, which consists of shares of 

US companies in the healthcare sector [46], 

VanEck Vectors Gaming ETF – The fund tracks the global 

index of MVIS, the video game and esports industries [47]. 

At the same time, it is possible to single out the key (most 

significant) ETF fund instruments, which we will consider 

further. At the same time, the market in which the relevant 

instruments operate is important. 

4. FUND'S MAIN ETF INSTRUMENTS AND THEIR 

STATISTICAL CHARACTERISTICS 

Among the most important ETF instruments considered 

are investments in (at least for the US market): 

United States Oil Fund, LP (USO); 

VanEck Gold Miners ETF (GDX); 

iShares MSCI EAFE ETF (EFA); 

iShares MSCI Emerging Markets ETF (EEM); 

Invesco QQQ Trust (QQQ); 

SPDR® S&P 500 (SPY). 

Below are the charts of such instruments and their 

statistical characteristics. All data covers the period from 

03.01.2021 to 12.02.2023 on a weekly average. Data from 

https://www.investing.com/. 

On fig. 1 shows the dynamics of quotes for such an ETF 

fund instrument as United States Oil Fund, LP (USO). 

 

Figure 1. Dynamics of quotations for United States Oil Fund, 

LP (USO) 

We can note the growth of quotes in the first two thirds of 

the period under study. In the last third, there is a decrease in 

the corresponding quotes. 

Such dynamics is described by the following 

characteristics: mean – 60.67; median – 61.97; standard 

deviation – 14.45; sample variance – 208.82; kurtosis – -1.19; 

skewness – 0.01; confidence level – 95.0%. 

On fig. 2 shows the dynamics of quotes for such an ETF 

fund instrument as VanEck Gold Miners ETF (GDX). 

 

Figure 2. Dynamics of quotations for VanEck Gold Miners 

ETF (GDX) 

We can observe the diverse dynamics of quotes for the 

VanEck Gold Miners ETF (GDX). 

Such dynamics is described by the following 

characteristics: mean – 31.78; median – 32.31; standard 

deviation – 4.15; sample variance – 17.29; kurtosis – -0.33; 

skewness – 0.19; confidence level – 95.0%. 

 

On fig. 3 shows the dynamics of quotes for such an ETF 

fund instrument as iShares MSCI EAFE ETF (EFA). 
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Figure 3. Dynamics of quotations for iShares MSCI EAFE 

ETF (EFA) 

 

The first third of the corresponding dynamics is 

characterized by the growth of iShares MSCI EAFE ETF 

(EFA) quotes, then we observe a general decline in these 

quotes. At the same time, iShares MSCI EAFE ETF (EFA) 

quotes have also been growing recently. 

Such dynamics is described by the following 

characteristics: mean – 72.59; median – 74.64; standard 

deviation – 7.21; sample variance – 52.06; kurtosis – -0.77; 

skewness – 0.60; confidence level – 95.0%. 

On fig. 4 shows the dynamics of quotes for such an ETF 

fund instrument as iShares MSCI Emerging Markets ETF 

(EEM). 

 

Figure 4. Dynamics of quotations for iShares MSCI 

Emerging Markets ETF (EEM) 

 

It should be noted the general decline in iShares MSCI 

Emerging Markets ETF (EEM) quotes over the studied time 

interval. 

Such dynamics is described by the following 

characteristics: mean – 46.63; median – 48.70; standard 

deviation – 6.71; sample variance – 44.98; kurtosis – -1.41; 

skewness – 0.17; confidence level – 95.0%. 

On fig. 5 shows the dynamics of quotes for such an ETF 

fund instrument as Invesco QQQ Trust (QQQ). 

 

Figure 5. Dynamics of quotations for Invesco QQQ Trust 

(QQQ) 

It should be noted first the growth of Invesco QQQ Trust 

(QQQ) quotes, and then the rapid decline of such growth. 

Such dynamics is described by the following 

characteristics: mean – 329.12; median – 327.01; standard 

deviation – 37.79; sample variance – 1428.75; kurtosis – -0.97; 

skewness – 0.09; confidence level – 95.0%. 

On fig. 6 shows the dynamics of quotes for such an ETF 

fund instrument as SPDR® S&P 500 (SPY). 

 

Figure 6. Dynamics of quotations for SPDR® S&P 500 

(SPY) 

We can note that the performance of the SPDR® S&P 500 

(SPY) is similar to that of the Invesco QQQ Trust (QQQ). 

Such dynamics is described by the following 

characteristics: mean – 416.72; median – 414.94; standard 

deviation – 29.52; sample variance – 871.49; kurtosis – -0.94; 

skewness – 0.06; confidence level – 95.0%. 

In general, it should be noted that the ETF fund instruments 

presented above have different quote dynamics. This is the 

explanation that the risk of investing in such funds can be 
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reduced. However, it is also important to consider the mutual 

dynamics of such instruments. 

5. MUTUAL DYNAMICS OF THE MAIN INSTRUMENTS OF THE 

ETF FUND 

Consideration of mutual dynamics is one of the tools of 

analysis. Such analysis helps to understand the relevant 

dynamics and make better investment decisions. To consider 

mutual dynamics, one can use the wavelet methodology, 

which has found effective application in the analysis of 

economic data [48]-[52]. Among the tools of the wavelet 

ideology, one should single out the method of estimating 

wavelet coherence, which is used for mutual analysis of data 

presented in the form of time series [53]-[55]. 

Below are the results of wavelet coherence assessments 

between individual ETF instruments that were discussed 

above. 

On fig. 7 shows an estimate of the wavelet coherence 

between the United States Oil Fund, LP (USO) and VanEck 

Gold Miners ETF (GDX) quotes. 

 

Figure 7. Estimation of wavelet coherence between United 

States Oil Fund, LP (USO) and VanEck Gold Miners ETF 

(GDX) quotes 

 

We see fragmented consistency between United States Oil 

Fund, LP (USO) and VanEck Gold Miners ETF (GDX) 

quotes. At the same time, in general, the assessment of 

consistency between the dynamics of United States Oil Fund, 

LP (USO) and VanEck Gold Miners ETF (GDX) quotes is 

insignificant. At the same time, we can determine those time 

intervals when such consistency is significant. This helps to 

better understand and develop an appropriate investment 

strategy, to determine the timing of investment transactions 

with a particular instrument of the ETF fund. 

On fig. 8 shows an estimate of the wavelet coherence 

between iShares MSCI EAFE ETF (EFA) and iShares MSCI 

Emerging Markets ETF (EEM) quotes. 

 

Figure 8. Estimation of wavelet coherence between iShares 

MSCI EAFE ETF (EFA) and iShares MSCI Emerging 

Markets ETF (EEM) quotes 

Here we should note a significant manifestation of 

consistency between the iShares MSCI EAFE ETF (EFA) and 

iShares MSCI Emerging Markets ETF (EEM) quotes. This 

consistency is manifested in the second period of time that we 

are exploring. This allows you to make mutual substitution of 

such instruments when investing in a specified time period. 

On fig. 9 shows an estimate of the wavelet coherence 

between the Invesco QQQ Trust (QQQ) and SPDR® S&P 500 

(SPY) quotes. 

 

Figure 9. Estimation of wavelet coherence between Invesco 

QQQ Trust (QQQ) and SPDR® S&P 500 (SPY) quotes 

We see complete consistency between Invesco QQQ Trust 

(QQQ) and SPDR® S&P 500 (SPY) quotes. This is evidence 

of the complete compatibility and interchangeability of such 

tools over the time interval that we are exploring. 

On fig. 10 shows an estimate of the wavelet coherence 

between the United States Oil Fund, LP (USO) and iShares 

MSCI Emerging Markets ETF (EEM) quotes. 
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Figure 10. Estimation of wavelet coherence between United 

States Oil Fund, LP (USO) and iShares MSCI Emerging 

Markets ETF (EEM) quotes 

It should be noted a slight and fragmentary consistency 

between the dynamics of United States Oil Fund, LP (USO) 

and iShares MSCI Emerging Markets ETF (EEM) quotes. This 

should be taken into account when choosing investment 

instruments. 

On fig. 11 shows an estimate of the wavelet coherence 

between VanEck Gold Miners ETF (GDX) and iShares MSCI 

Emerging Markets ETF (EEM) quotes. 

 

Figure 11. Estimation of wavelet coherence between VanEck 

Gold Miners ETF (GDX) and iShares MSCI Emerging 

Markets ETF (EEM) quotes 

Here, too, there is some slight consistency between 

VanEck Gold Miners ETF (GDX) and iShares MSCI 

Emerging Markets ETF (EEM) quotes. 

In general, it should be noted that the above allows you to 

justify and choose the best investment strategy, to make the 

most effective decision. 

6. CONCLUSION 

The paper deals with the analysis of the dynamics of the 

development of the market of funds for investment. The 

importance and necessity of the investment process from 

different sources is substantiated. As one of the sources is 

investing by raising funds in the stock market. It is this source 

that was chosen as the object of study. 

We are considering funds for investment. Fund's ETF 

instruments are selected as specific examples. We explore the 

overall dynamics of such instruments based on descriptive 

statistics. The issues of analyzing the mutual dynamics of 

various ETF fund instruments are also considered. To do this, 

we use the wavelet coherence estimate. 

The results obtained can be used in the investment process 

to determine a set of tools for raising funds, determining the 

time to enter the market with a certain investment instrument. 

In general, this helps to make effective investment decisions. 

7. REFERENCES 

[1] Vasyurenko, O., Lyashenko, V., & Podchesova V. (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. 

[2] 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. 

[3] Chan, L. K., & Lakonishok, J. (2004). Value and growth 

investing: Review and update. Financial Analysts 

Journal, 60(1), 71-86. 

[4] Gitman, L. J., & et al.. (2015). Fundamentals of investing. 

Pearson Higher Education AU. 

[5] Burkhanov, A. (2020). Practice of investment funds 

development in developed countries. Архив научных 

исследований, Theoretical & Applied Science, (4), 275-

284. 

[6] Halland, H., & et al.. (2016). Strategic investment funds: 

Opportunities and challenges. World Bank Policy 

Research Working Paper, (7851). 

[7] Schröder, M. (2004). The performance of socially 

responsible investments: Investment funds and indices. 

Financial markets and portfolio management, 18(2), 122. 

[8] Lyashenko, V. (2014). Efficiency of bank crediting of real 

sector of economy in the context of separate banking 

groups: an empirical example from Ukraine. 

International Journal of Accounting and Economics 

Studies, 2(2), 74- 79. 

[9] 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. 

[10] Kuzemin, A., & Lyashenko, V. (2009). Methods of 

comparative analysis of banks functioning: classic and 



International Journal of Academic Accounting, Finance & Management Research(IJAAFMR) 

ISSN: 2643-976X 

Vol. 7 Issue 2, February - 2023, Pages: 22-29 

www.ijeais.org/ijaafmr 

28 

new approaches. Information Theories & Applications, 

16(4), 384-396. 

[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] Kuzemin, A., & et al.. (2011). Microsituation Concept in 

GMES Decision Support Systems. In Intelligent Data 

Processing in Global Monitoring for Environment and 

Security, 217–238. 

[13] Слюніна, Т. Л., Бережний, Є. Б., & Ляшенко, В. В. 

(2007). Розвиток вітчизняної мережі банківських 

установ: особливості та регіональні аспекти. Вісник 

ХНУ ім. В. Н. Каразіна. Економічна серія, 755. 84–88. 

[14] Ляшенко В. В. (2007). Интерпретация и анализ 

статистических данных, описывающих процессы 

экономической динамики. Бизнес Информ, 9(2), 108- 

113. 

[15] 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. 

[16] Abu-Jassar, A. T. S. (2015). Mathematical tools for SDN 

formalisation and verification. In 2015 Second 

International Scientific-Practical Conference Problems 

of Infocommunications Science and Technology (PIC 

S&T) (pp. 35-38). IEEE. 

[17] Jassar, A. A. (2018). An analysis of QoS in SDN-based 

network by queuing model. Telecommunications and 

RadioEngineering, 77(4), 297-308. 

[18] 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. 

[19] Sotnik S., & Lyashenko V. (2022). Prospects for 

Introduction of Robotics in Service. International Journal 

of Academic Engineering Research (IJAER), 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. Dynamics, 5(10), 

30-35. 

[21] Lyashenko, V., & et al.. (2021). Semantic Model 

Workspace Industrial Robot. International Journal of 

Academic Engineering Research, 5(9), 40-48. 

[22] Al-Sherrawi, M. H., & et al.. (2018). Corrosion of metal 

construction structures. International Journal of Civil 

Engineering and Technology, 9(6), 437-446. 

[23] Lourenço, N., & Rua, A. (2021). The Daily Economic 

Indicator: tracking economic activity daily during the 

lockdown. Economic Modelling, 100, 105500. 

[24] Bandholz, H., & Funke, M. (2003). In search of leading 

indicators of economic activity in Germany. Journal of 

Forecasting, 22(4), 277-297. 

[25] Atabek, A., Cosar, E. E., & Sahinöz, S. (2005). A new 

composite leading indicator for Turkish economic 

activity. Emerging Markets Finance and Trade, 41(1), 

45-64. 

[26] Klapper, L., Sulla, V., & Vittas, D. (2004). The 

development of mutual funds around the world. 

Emerging Markets Review, 5(1), 1-38. 

[27] Jayadev, M. (1996). Mutual fund performance: An 

analysis of monthly returns. Finance India, 10(1), 73-84. 

[28] Fernando, D., & et al.. (2003). The global growth of 

mutual funds. Available at SSRN 636417. 

[29] Chen, Z., & Lin, R. (2006). Mutual fund performance 

evaluation using data envelopment analysis with new risk 

measures. Or Spectrum, 28(3), 375-398. 

[30] Jagric, T., & et al.. (2007). Risk-Adjusted Performance 

of Mutual Funds: Some Tests. South-Eastern Europe 

Journal of Economics, 5(2), 233-244. 

[31] Randall, M. R., & et al.. (2003). Mutual fund cash flows 

and stock market performance. The Journal of Investing, 

12(1), 78-80. 

[32] Liang, B., & Park, H. (2007). Risk measures for hedge 

funds: a cross‐sectional approach. European financial 

management, 13(2), 333-370. 

[33] Daraio, C., & Simar, L. (2006). A robust nonparametric 

approach to evaluate and explain the performance of 

mutual funds. European Journal of Operational Research, 

175(1), 516-542. 

[34] Pástor, Ľ., & Vorsatz, M. B. (2020). Mutual fund 

performance and flows during the COVID-19 crisis. The 

Review of Asset Pricing Studies, 10(4), 791-833. 

[35] Ferri, R. A. (2009). The ETF book: all you need to know 

about exchange-traded funds. John Wiley & Sons. 

[36] Agapova, A. (2011). Conventional mutual index funds 

versus exchange-traded funds. Journal of Financial 

Markets, 14(2), 323-343. 

[37] Clifford, C. P., Fulkerson, J. A., & Jordan, B. D. (2014). 

What drives ETF flows?. Financial Review, 49(3), 619-

642. 

[38] Chen, W. P., & Chung, H. (2012). Has the introduction 

of S&P 500 ETF options led to improvements in price 

discovery of SPDRs?. Journal of Futures Markets, 32(7), 

683-711. 

[39] Gebler, A., & Tucker, M. (2003). Taking stock of bonds: 

ETFs reach the fixed income markets. ETFs and 

Indexing, 2003(1), 52-56. 

[40] Rompotis, G. G. (2014). On the trading behavior of 

emerging market ETFs. The journal of trading, 10(1), 56-

86. 

[41] Lyon, D. (2020). The Vanguard Fund Report. 

International Journal of Computer and Systems 

Engineering, 1(1), 2. 



International Journal of Academic Accounting, Finance & Management Research(IJAAFMR) 

ISSN: 2643-976X 

Vol. 7 Issue 2, February - 2023, Pages: 22-29 

www.ijeais.org/ijaafmr 

29 

[42] Boscaljon, B., & Clark, J. (2013). Do large shocks in 

VIX signal a flight-to-safety in the gold market?. Journal 

of Applied Finance, 23(2), 120. 

[43] Gomes, J. F. R. F. (2022). Clean Energy ETFS: a new 

sustainable trend (Doctoral dissertation). 

[44] Çelik, İ., & et al.. (2022). The dynamic connectedness 

and hedging opportunities of implied and realized 

volatility: Evidence from clean energy ETFs. The North 

American Journal of Economics and Finance, 60, 

101670. 

[45] Thomsett, M. C., & Thomsett, M. C. (2014). ETFs and 

Index Funds. Investing in Energy: Creating a New 

Investment Strategy to Maximize Your Portfolio’s 

Return, 109-129. 

[46] Briere, M., & Szafarz, A. (2020). Good diversification is 

never wasted: How to tilt factor portfolios with sectors. 

Finance Research Letters, 33, 101197. 

[47] Andersson, V. (2021). Is Disruptive Technology 

Investing Worth it?: Performance comparison of 

thematic ETFs and sectoral ETFs. School of Business and 

Management. 49. 

[48] de Melo, F., & et al.. (2015). Quantitative analysis in 

economics based on wavelet transform: a new approach. 

Asian Social Science, 11(20), 66. 

[49] Poza, C., & Monge, M. (2020). A real time leading 

economic indicator based on text mining for the Spanish 

economy. Fractional cointegration VAR and Continuous 

Wavelet Transform analysis. International Economics, 

163, 163-175. 

[50] 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. 

[51] Baranova V., & et al.. (2022). Dynamics of Development 

of the USA, Canada and UK Financial Markets in the 

Display of Stock Indices of their Banking Institutions. 

International Journal of Academic Accounting, Finance 

& Management Research (IJAAFMR), 6(4), 1-8. 

[52] 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. 

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

changes in the ENSO–monsoon system. Journal of 

climate, 12(8), 2679-2690. 

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

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

666. 

[55] 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. 


