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Abstract:

Startups are a new form of implementing various business ideas. This form of business
organization allows you to quickly and efficiently find the necessary solutions for a number of
different problems and implement business ideas in the shortest possible time. However, this is a
risky business that requires significant financial resources. One source of such resources may be
the stock market. The cryptocurrency market and the energy market attract particular attention in
this matter. Therefore, it is important to know the best times to enter these markets. Moreover,
such markets can be potential consumers of startup services. Based on this, analyzing the
relationship between Bitcoin dynamics and energy futures quotes is a promising area of research.
The paper presents the dynamics of quotes for Bitcoin and energy futures. An analysis of their
mutual dynamics is carried out. The results are presented in the form of separate graphs and
diagrams. This helps to understand the progress of this study.
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Introduction

The effectiveness of economic development, as well as the stability of the functioning of
various business entities, is largely determined by the entrepreneurial spirit of management and
its ability to adapt to constantly changing conditions and factors. At the same time, an important
point in this issue is interaction with individual representatives of various fields of science and
production, the opportunity to use their scientific and rationalization potential. This is due to the
fact that such individual representatives are able to quickly respond to modern challenges and
offer various options for solving emerging problems.

One of the forms of implementing non-standard problems and offering appropriate
solutions is startups. A startup is a kind of structure that needs investment to implement its
business idea into a finished unique product [1]-[3]. This type of activity is risky, but potentially
promising in offering innovative solutions to emerging problems. A key aspect in the
development of this type of activity is external financing. Such financing can be attracted from
any sources, among which are the cryptocurrency market and the energy market [4], [5]. The
identification of such markets is associated both with their intensive development and the ability
to accumulate significant amounts of funds. Moreover, such markets themselves are capable of
generating various directions for the development of startups. Then the dynamics of
cryptocurrency quotes and energy market futures can be considered as a tool for selecting
individual startups.

In order to implement the idea of studying the mutual dynamics of cryptocurrencies and
energy market futures as a tool for selecting startups, it is important to know the dynamics of the
corresponding quotes for such securities. This can be done based on consideration of statistical
data, where it is advisable to use classical and special methods of analysis [6]-[21].

The result of such an analysis will help to understand the most appropriate moments for
entering the securities market in order to attract appropriate financial resources. Such an analysis
also helps to identify bottlenecks in the functioning of the markets in question and possibly
propose their elimination based on startups.
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Thus, the main goal of this study is to study the relationship between the dynamics of
quotes for Bitcoin and energy futures with a view to the possible implementation of startups and
their financing.

Related work

M. Klaémer Calopa, J. Horvat and M. Lali¢ consider in detail various sources of funding
for startups [22]. This analysis covers both start-up companies and companies that have been
operating for a long time. The study focuses on companies from Croatia. The main purpose of
this analysis is to study the transition from traditional financing to its new forms. This will
contribute to a better understanding of startup financing strategies.

T. R. Smus analyzes sources of financing for innovative startups [23]. This study is aimed
at identifying new and effective sources of financing for innovative projects. The author
emphasizes that financial and non-financial support are key factors in the emergence of a
competitive and stable business. Here are various startups that were funded by Poland and
Ukraine in September 2016. This study allows us to find solutions in providing financing for the
creation of innovative projects.

D. Bauer, S. Junge and T. Reif presented a systematic review of startup financing
schemes and options [24]. The authors note that the situation with startup financing has changed
significantly recently. Startups can choose between different sources and regularly ask for more
[24]. This analysis covers 149 literary sources on the topic of startup financing. Startups have
been shown to have different financial resources depending on the stage of their life cycle.
Therefore, the issue of financing startups is relevant and very important. This study makes a
significant theoretical contribution to the startup finance literature.

K. B. Binh, H. Jhang, D. Park and D. Ryu consider the possibility of financing startups
through capital markets [25]. In particular, the authors highlight the securities market. This study
is carried out using the example of South Korea. The importance of state participation in this
issue is emphasized. For these purposes, the government should develop a financial assistance
program to provide funds to these companies.

G. Elia and F. Quarta explore different sources of funding that should be used for the
development of technology startups [26]. At the same time, it is separately noted that such
companies are a potential engine for the socio-economic development of regions and territories.
At the same time, the ability to access various sources of financing is the basis for the
development of technological entrepreneurship. The authors emphasize that this allows you to
turn a smart and innovative idea into a successful company. One such source is funds from the
stock market. Therefore, it is important to know the features of its functioning in general and
individual segments in particular.

H. Jaladati and E. Chitsaz are considering the possibility of using the cryptocurrency
market as a source of financing for startups [27]. The need to consider such a source of financing
is due to the fact that, as the authors emphasize, startups face major financing problems.
Therefore, it is necessary to consider new opportunities to attract financial resources. Based on
this, this study examined current methods of entrepreneurial financing through a systematic
literature review [27]. Possible problems that arise as a result of using such a source of financing
are also considered.

S. Ahluwalia, R. V. Mahto and M. Guerrero explore the possibilities of blockchain
technology for use in startup financing [28]. For these purposes, cryptocurrency trading
technologies are considered. This is because the impact of blockchain technology on institutional
economics is enormous. Therefore, the authors analyze in detail the economics of blockchain
technologies from the point of view of transaction costs when financing startups [28]. The
authors use various models to carry out the relevant analysis. Information asymmetry is also
considered. As a result, the authors provide an explanation of how a financing system based on
blockchain technology can lead to more efficient financing of startups [28].
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Thus, we see the importance of confirming that the cryptocurrency market and the energy
futures market play an important role in the startup financing process. This makes it advisable to
take a more detailed look at such markets, the mutual dynamics of their quotes, and explain the
possible conditions for raising funds.

Dynamics of quotes on the cryptocurrency and energy futures markets

Note that the cryptocurrency market is characterized by quotes for various securities. In
Fig. 1 and Fig. 2 presents relevant data that reflects the dynamics of prices for securities with the
largest capitalization in the cryptocurrency market. In Fig. 3 shows the dynamics of quotes for
futures for WTI crude oil and natural gas.
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Figure 1: Dynamics of Bitcoin and Ethereum quotes

Let's look at the data in Fig. 1. Here you can see the price dynamics of Bitcoin (left axis,
blue color) and Ethereum (right axis, red color). Data are presented on a weekly basis for the
period 01.03.21-02.04.24. All data from investing.com.

It should be noted that quotes for Bitcoin and Ethereum have both the same trends and
slightly different ones from each other. This is determined by the specifics of trading such
cryptocurrencies, as well as the conditions of their initial release. We can see multidirectional
trends at the beginning of the period under study. Further, one can observe completely
coinciding trends in the quotes of such securities. Although there are also periods when the price
trends of these cryptocurrencies do not coincide.

If we talk about the variability of quotes for Bitcoin and Ethereum, then it is insignificant.

The most significant difference between Bitcoin and Ethereum quotes is the unit price of
such cryptocurrencies. The price of Bitcoin is significantly higher than the price of Ethereum.

Consequently, investing in Bitcoin allows you to attract larger amounts of money to
invest in startups. But accordingly, the risk in this case is higher. Then it is necessary to consider
a reasonable combination of choosing a cryptocurrency portfolio for investing in startups and
timing of entry into the relevant segments of the stock market. You should also consider the
possibility of hedging them through each other. For these purposes, it is advisable to study and
evaluate the mutual dynamics of such cryptocurrencies among themselves and in relation to
major energy futures. This will facilitate the choice of strategy for working with investment
sources for the implementation of various startups.

In Fig. 2 shows the dynamics of quotes for Tether (left scale, blue color) and BNB (right
scale, red color). The same period was considered as for the data in Fig. 1.

First of all, it should be noted that the dynamics of the data in Fig. 2 differs from the data
dynamics Fig. 1. In Fig. 2 quotes are more variable. This is especially true for Tether quotes.
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Tether quotes also have a significant surge, which occurs on 03.05.23. Tether quotes are
more volatile than BNB quotes. At the same time, quotes for Tether are significantly lower than
quotes for BNB. At the same time, we can say that quotes for Tether are approximately in the
same range (with the exception of 03.05.23). BNB quotes tend to decline over the studied
interval. In general, quotes for Tether and BNB are lower than for Bitcoin or Ethereum.
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Figure 2: Dynamics of Tether and BNB quotes

In Fig. 3 shows futures for WTI crude oil (left scale, blue) and natural gas (right scale,
red). These are the most significant energy futures. The same period was considered as for the
data in Fig. 1 and Fig. 2.
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Figure 3: Dynamics of quotations for futures for WTI crude oil and
natural gas

We emphasize that quotes for futures for WTI crude oil and natural gas have the same
trends. At the same time, quotes for natural gas futures have a certain lag in relation to quotes for
futures for WTI crude oil. This is understandable and logical, since gas prices are tied to oil
prices.

At the same time, the dynamics of energy futures initially increases, then it decreases
significantly and then stabilizes to some extent.

Given the goals of this study, in the next subsection we will consider some examples of
analysis of the joint dynamics of the data under consideration.
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Comparative characteristics of the dynamics of cryptocurrencies and energy futures
quotes

To consider the characteristics of the mutual dynamics of the presented data, it is
advisable to use the wavelet ideology. Among the appropriate methods for such a study, the
estimation method based on wavelet coherence should be chosen [29]-[31].

This method allows you to evaluate the mutual dynamics of data over the entire interval
of their analysis, taking into account individual time periods. It is also possible to explore the
depth of such relationships, which is important for adopting the necessary strategies when
choosing a source of funding for startups. It should also be emphasized that this method has
found wide application in the analysis of data of this kind and data presented in the form of time
series [32]-[38].

In accordance with the chosen research method, we will first consider the reciprocity of
the dynamics of Bitcoin and Ethereum. Next, we will analyze the reciprocity in the dynamics
between Bitcoin quotes and major energy futures.

In Fig. 4 shows the wavelet coherence estimate between Bitcoin and Ethereum.
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Figure 4: Estimation of wavelet coherence between Bitcoin and
Ethereum

In Fig. 5 presents estimates of wavelet coherence between quotes for Bitcoin and futures
for WTI crude oil and natural gas, respectively.

Wavelet coherence

128

jared Coherence
Magnitude-Squared Coherence

)
g
Magnitude-Squs

v AY
A g

16 \

0

.

8 A}

\

) L}

] ol '
\ 03 4 I
.
.

02 1 [} 5 .
fUE:E B o
LB

0 20 40 60 80 100 120 140 160
Time

a) WTI crude oil b) natural gas

Figure 5: Wavelet coherence estimates between Bitcoin quotes and crude oil
and natural gas futures
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Data analysis Fig. 4 confirms the fact of strong mutual influence in quotes between
Bitcoin and Ethereum. There is also a significant depth to this relationship. This is observed over
almost the entire interval that is being considered. Thus, this allows you to select appropriate
strategies when choosing sources of investment for startups and determining time intervals for
entering the market. No less relevant, in this aspect, is the ability to predict appropriate actions
from the point of view of business development in the form of a specific startup. Mutual hedging
for such cryptocurrencies can also be considered. This will reduce the risk of attracting the
required amount of investment resources.

Looking at the data in Fig. 5, their similarity should be noted. This is due to the identical
dynamics of quotes for the main energy futures. Thus, the data in Fig. 5 confirm the
corresponding conclusions of the previous subsection (see Fig. 3). This also needs to be taken
into account when developing and implementing a strategy for selecting sources of investment
for startups using the cryptocurrency and energy futures markets.

Detailed data analysis Fig. 5 allows us to note the fragmented consistency in the
dynamics of quotes for Bitcoin and the main energy futures. This is also important information
for implementing appropriate startup investment strategies.

It should also be noted that a separate area for the relevant startups is the development of
investment strategies for such business ideas, analysis of the possibilities of entering the stock
market in order to attract the necessary resources.

Conclusion

The work examines certain issues of determining sources of financing for investing in
startups. For these purposes, a brief but critical review of various literature sources has been
carried out. This allowed us to pay attention to the cryptocurrency market and the energy futures
market. In order to clarify this issue, the relationship between the dynamics of Bitcoin and quotes
for major energy futures is examined in detail. The dynamics of various components of the
cryptocurrency market are also considered.

For the purpose of analyzing the mutual dynamics of the corresponding data, wavelet
coherence estimates were used. The possibility of constructing strategies when choosing sources
of financing for startups using data on quotes of Bitcoin and energy futures is substantiated.
Attention is also paid to developing such strategies based on individual startups.
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