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Abstract

The article aims to identify the position of cryptocurrencies on the financial market and
evaluate the profitability of invested capital in selected cryptocurrencies for the period
between 2018-2022. The data needed to identify and define selected cryptocurrencies and
then model investment examples are obtained using the analysis method. Based on the
obtained results, the comparison method is used, where the subject is the profitability of
cryptocurrencies. Then it is determined which of the analysed cryptocurrencies is the most
profitable for the monitored period. The return on invested capital is calculated using the
ROI method as part of the fundamental research. The results showed that Bitcoin showed
the most significant profitability.

Keywords: cryptocurrency, investment, profitability, financial market

Introduction

Cryptocurrencies are among the topics currently being discussed and are receiving more
and more space and attention from the general public (Valaskova et al., 2022). It all
started in 2008 with the publication of Nakamoto's article (2008), and a few months later,
the first-ever cryptocurrency and current phenomenon called Bitcoin was created. Other
new cryptocurrencies could have been built quickly, and new ones were created over time
and are still being created. According to Howarth (2022), over 20,000 types of
cryptocurrencies are on the market.

The history of virtual currencies is strongly linked to the development of Bitcoin. The
general public became aware of cryptocurrencies around 2011 when large-scale
investments in cryptocurrencies began (Marousek et al., 2015). The growing interest is
also evidenced by the fact that over time other, currently very well-known
cryptocurrencies were created that can compete with Bitcoin with their profitability and



are slowly approaching it in terms of market capitalisation. These cryptocurrencies
include Ethereum, Dash, Litecoin, Cardano, Shiba Inu or Dogecoin (Gao etal., 2022). In the
case of the recently mentioned Dogecoin and Shiba Inu currencies, these were internet
pranks and recessions. However, these currencies increased their value by more than
3,500% within a few months and have since been called Memecoins (Lansiaux et al.,
2022).

Cryptocurrencies can be understood as an alternative and innovative investment tool,
which makes them very attractive for both large investment companies and small
investors. Thanks to this investment tool, the profitability of the investment can be several
hundred percent in a few days (KucCera et al., 2022). The main goal of Bitcoin's creators
was to create an entirely new system that would not be affected by the decisions and
behaviour of central banks and governments worldwide. The functioning of Bitcoin was
supposed to consist of the possibility of using it as a common currency or as an alternative
option for storing funds compared to other financial instruments on the financial market,
such as shares or bonds (Kliestik et al., 2020). One of the main reasons for depositing
funds in Bitcoin and cryptocurrencies, in general, is inflation, one of the biggest global
financial problems (Aharon and Qadan, 2022).

Nica and Stehel (2021) state that the enormous popularity of cryptocurrencies can also
be evidenced by several global companies that accept Bitcoin as a means of payment for
their services or products. Examples are Apple, Microsoft and Starbucks. The most
significant player in virtual currencies is the American entrepreneur, philanthropist,
visionary and owner of Tesla and SpaceX, Elon Musk, who, especially in 2021 and 2022,
launched an enormous avalanche that negatively and positively affected all investors in
virtual currencies. In the Czech Republic, the company Alza can be cited as an example of
a recipient of Bitcoin as a means of payment (Trojakova and Horak, 2021).

Calvaa (2019) states that crypto-currencies and their position in the financial market is
an extensive topic and is currently more and more addressed and analysed. Above all, the
profitability and risk associated with investing in virtual currencies is an exciting issue
that needs to be addressed and understood. To penetrate the world of virtual currencies,
it is necessary to know how cryptocurrencies work, what properties they have, how they
can be obtained or how they function as an alternative investment tool compared to
notorious financial instruments such as stocks, bonds, commodities or popular currency
pairs (Aliu et al,, 2022).

This article aims to identify the position of cryptocurrencies on the financial market and
evaluate the profitability of investments in selected types of cryptocurrencies for the
period under review. A partial goal is to compare the cryptocurrency portfolio with other
financial instruments on the financial market, and investors invest their capital. To fulfil
the set goal, two research questions were set:

VO1: What is the profitability of investing in Bitcoin, Ethereum, Litecoin and XRP, and
which cryptocurrencies were the most profitable from 2018-2022?



VO2: What are the possibilities and features of a transaction using Bitcoin, Ethereum,
Litecoin and XRP?

Literature research

Weierud and Zabell (2020) state that cryptocurrencies follow money in their functioning
and properties. While both of these currencies have a lot in common, there are also many
areas where the paths of these two types of currency diverge. Bartolucci and Kirilenko
(2020) state that virtual currencies have their characteristics, like money. These
characteristics make cryptocurrencies an utterly unique form of currency. According to
the authors, these properties include divisibility, digitality, globality, anonymity and
limited quantity. According to Ruiz, and Angelis (2022), the main difference between
money and cryptocurrencies is the decentralisation of cryptocurrencies, when no leading
institution can regulate cryptocurrencies, and they are not a means of forced circulation,
which applies to money. Thus, money is legal tender in a specific territory, while
cryptocurrencies are taken as contractual tender and are considered intangible chattels
(Simanovskiy, 2018). Prasolov and Kolesnikova (2018) come up with a similar opinion,
namely that money can be devalued, confiscated or frozen by a particular central
institution (government, national bank) or socio-political phenomenon (war, epidemic),
which is not the case with cryptocurrencies. According to Zimba et al. (2019), ownership
is attributed to a specific authorised person who owns access data to a cryptocurrency
wallet or safe and can only perform careful manipulations with cryptocurrencies. A
considerable advantage is found by Almeida et al. (2023) in the impossibility of
counterfeiting cryptocurrencies. This opinion is supplemented by Korennaya and
Tydykova (2019) with their claim about the impossibility of falsifying a transaction that
would be recorded in the primary organ of the functioning of cryptocurrencies - in the
blockchain.

Alexiadou et al. (2023) add that cryptocurrencies are often the target of criticism, mainly
because of their energy intensity. Wang (2021) sees a significant drawback:
cryptocurrencies can threaten the state monopoly of printing and issuing money.
According to the same author, the destruction of the entire blockchain can also occur,
based on which all cryptocurrencies can collapse, which cannot happen to cash.

Zandla (2022) states that cryptocurrencies can be obtained in several possible ways,
namely by mining, buying in a crypto machine, buying on an exchange or exchange, buying
from a natural or legal person, as a means of exchange for goods or services, as a whole or
in part of the salary or some cases even for free. Uddin, Mannana and Youssefa (2021),
also dealing with the issue of crypto-currencies, mention the possibilities of their
preservation, which happens, for example, through a programmed wallet, a mobile
application, virtual storage or a safe.

According to Krol et al. (2021), it is possible to classify cryptocurrencies into four primary
groups based on their specifics. We are talking about Bitcoins, Altcoins, Tokens and
Memecoins. The authors add that each cryptocurrency has values: the exchange rate



(most often given in USD) and market capitalisation - the amount of funds invested in the
cryptocurrency. Gupta and Chaudhary (2022) state that each specific cryptocurrency has
its own abbreviation, name, exchange rate and market capitalisation, as well as particular
conditions of its operation. For this research, four types of concrete cryptocurrencies
were selected for analysis, which will be briefly presented in the following text.

The first cryptocurrency is Bitcoin, which was created as the first cryptocurrency in 2008
by an author/group of authors under the pseudonym Satoshi Nakamoto. As of 3/7/2023,
it is the most used virtual currency with a market capitalisation of $432.8 billion. For
comparison, the market capitalisation of all cryptocurrencies is 1.1 billion. USD The All-
Time High Bitcoin reached was USD 68,789.63. Bitcoin works on the principle of Proof of
Work, where miners are evaluated based on verification and subsequent approval or
rejection of transactions (Mariappan et al., 2023). Another cryptocurrency, Ethereum, is
described by Kapengut and Mizrach (2023). In the case of Ethereum, it is a platform based
on a decentralised blockchain algorithm. The author is a Russian-Canadian programmer
and visionary, Vitalik Buterin, who launched Ethereum in 2015. Ethereum is the second
most used virtual currency, with a market capitalisation of USD 188.85 billion
(03/07/2023). Historical maximum - All-Time High, which Ethereum reached was
4,891.70 USD. Unlike Bitcoin, Ethereum has an unlimited amount to mine and can never
be completely depleted. Since 2022, Ethereum has been operating on the principle of
Proof of Stake, which evaluates Ethereum holders. The third currency is Litecoin.
According to Mariappan et al. (2023), this currency was created as an alternative currency
based on Bitcoin's source code and is probably the best-known derivative of Bitcoin.
Following its origins, Litecoin uses the Proof of Work system. The creator of Litecoin is
Google programmer Charles Lee who launched Litecoin in the fall of 2011. Like Bitcoin,
Litecoin has a limited supply.

This amount is 84 million pieces of Litecoin, and, unlike Bitcoin, it has yet to be known
when I will reach total extraction. Litecoin's market cap as of 03/07/2023 is $6.215
billion. The All-Time High Litecoin reached was $412.96. Jiang et al. (2023) state that in
2012 a network called XRP Ledger was created by programmers Larsen, McCaleb Britto
and Schwartz. Unlike the vast majority of cryptocurrencies, XRP is not mined, as the total
volume of 100 billion coins was issued immediately upon the launch of the XRP Ledger
network. The network releases 10-30 million XRP coins into circulation at irregular
intervals and is available for users to purchase. Total market capitalisation as of 3/7/2023
is $19.1 billion. The All-Time High XRP reached was $3.84.

Methods and Data

As part of the research, the four above cryptocurrencies will be analysed, i.e. Bitcoin,
Ethereum, Litecoin and XRP. The values of these cryptocurrencies will be drawn from the
website binance.com, which publishes the current values of all cryptocurrencies and deals
from the past. The analysed period represents the years 2018 and 2022. The value
calculations of the model examples will be performed based on formulas with the



resulting value in USD converted according to the current exchange rate of the CNB to
CZK. A single exchange rate of 22.33 CZK/USD will convert all values from USD to CZK.

In the first part, the selected cryptocurrencies will be compared with each other to
determine their transparency and anonymity, as well as the possibility of transactions -
their number per second and the time of transaction confirmation. The partial goal will
be the description of the selected cryptocurrencies, namely their origin, the current
description of the coins (as of 10/03/2022), the maximum amount of cash and fees for
carrying out the transaction and determining the fee depending on the electricity. The
data to perform this comparison will be obtained from official cryptocurrency websites,
namely bitcoin.com, ethereum.org, litecoin.com and ripple.com. The following formula
will be used for the model calculation of the amount of the fee depending on the electricity
used for the transaction:

Electricity energy price + 365 + 24 + ghour -+ amount of transaction (1)

In the next part of the work, based on data from binance.com for 2018-2022, a summary
of the development of the exchange rate value of individual currencies in USD will be
created. Discounts will be given for an annual interval. One calendar year will therefore
be in the range from 1/1 to 12/31. The exchange rate development values will always be
taken on the first day of the period, i.e., on 1/1 and the last day, i.e. 31/12. Following this
in summary, an analysis of the profitability of cryptocurrencies will be performed based
on the calculation of the development of the value, which is given by the formula:

X=Y+(Z-Y) (2)
Where:
« X is the total value of cryptocurrency as of the last day of the period,
* Y is the final value of the cryptocurrency of the previous period,
e Z is the value of the cryptocurrency on the first day of the new period.

Following this calculation, a calculation of the percentage development of the value of
cryptocurrencies will be performed, from which four model examples of the profitability
of an investment invested in cryptocurrencies will then be compiled. The following
formula gives the calculation of the percentage development of the value of
cryptocurrencies:

Percentual develop = (new value of currency =+ old value of currency) — 1 (3)



An amount of USD 4,000 will be invested in each cryptocurrency as input capital according
to the exchange rate as of 1/1/2018. Based on the profitability calculation, the results will
be published as of 12/31/2022 and based on the comparison, it will be determined which
of the selected cryptocurrencies was the most profitable according to the ROI method,
which is represented by the following formula:

Earning

kor= Investment (4)
A partial step in every operation with cryptocurrencies will also be a deduction from the
profit in the form of tax on other income using the FIFO method since it will be more
suitable for this form of calculation than the weighted arithmetic average method since
all cryptocurrencies will be bought and sold in the same time horizon. The following
formula gives the tax calculation using the FIFO method:

Tax = (sale price — purchase price) * 0,15

(5)
Results

The results section deals with the analysis of selected cryptocurrencies, the development
of their value between 2018 and 2022, and a comparison of the benefits of invested capital
in cryptocurrencies and other financial instruments. The selected cryptocurrencies are
Bitcoin, Ethereum, Litecoin and XRP. The selected cryptocurrencies pool a sample of
64.23% of the market capitalization of all known cryptocurrencies.

Comparison of selected cryptocurrencies

Based on the great diversity of cryptocurrencies and the significant differences in the
characteristics of cryptocurrencies, it is necessary to compare selected cryptocurrencies
with each other, namely a comparison of anonymity, transparency, transaction options,
transaction fees, the number of coins and a general description of the creation of
cryptocurrencies.

Table 1 refers to the classification of selected cryptocurrencies based on anonymity.

Table 1 Anonymity and transparency of selected cryptocurrencies.

Anonymous Pseudo - anonymous Transparent
Bitcoin
Ethereum XRP
Litecoin

Source: own processing.
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As can be seen from Table No. 1, the most represented group consisting of
cryptocurrencies with a transparent - public blockchain, namely Bitcoin, Ethereum and
Litecoin, is the pseudo-anonymous group. As a result, these three analysed
cryptocurrencies can be determined as anonymous. Still, in the case of a transaction, they
can be assigned to a specific user account and thus lose their anonymity. In the case of
XRP, we can talk about complete transparency since XRP was created as an innovative
technology for banking software.

Figure 1 Bitcoin, Etherum, and Litcoin price and return performance.
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Note: This figure indicates price and return performance of Bitcoin (BTC), Ethereum (ETH), and Litecoin (LTC).
The series cover the period from August 2™ 2016 to August 1 2023 based on daily frequencies.

Table No. 2 refers to all important transaction options for analysing selected
cryptocurrencies.

Table 2 Transaction options aspects for analysing selected cryptocurrencies.

Number of . . .
Cryptocurrency name transactions per Average transaction Transaction fee in
y confirmation interval USD
second

Bitcoin 7 72 min 0,10-0,62
Ethereum 30 5 min 0,48
Litecoin 12 22 min 0,10-0,25
XRP 1500 3-5sec 0,000003456

Source: own processing.

The number of transactions is fixed, and as seen from Table No. 2, the most influential
cryptocurrency in terms of the number of transactions per second is the XRP currency,
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namely 1500 transactions per second. It is almost as powerful as Visa (1664 transactions
per second) or Mastercard (1567 transactions per second). Bitcoin has the longest
average transaction confirmation time, namely 72 minutes. This confirmation time is
justified by the most significant presence in the market and the resulting highest number
of transactions, where only seven transactions can be made in one second based on
Bitcoin technology. In contrast, the XRP currency performs transaction confirmation
almost instantly.

The fees listed in Table No. 2 are only transaction verification fees and are not the entire
fee the user must pay in case of trading. The central part of the fee is the cost of electricity.

The value of the fee is therefore given as a share of the electricity consumed for Bitcoin
mining per year and the number of transactions, and then the number of blocks, which
contain 1600-2400 transactions, with the fact that the verification of one block takes an
average of 10 minutes. The global cost of electricity consumption for Bitcoin mining is
$3.3 billion. The variance based on the number of transactions in individual blocks can be
found based on the model examples below.

3.300.000.000 = 365 < 24 +~ 6 =~ 1600 = 39,24 USD (6)

3.300.000.000 = 365 + 24 +~ 6 + 2400 = 26,14 USD (7)

The fee for confirming a Bitcoin transaction ranges from $26.14 to $39.24. The average
price of the fee is USD 32.69, i.e., CZK 730. This fee price does not include the costs
associated with the mining hardware, which can amount to considerable sums. The
transaction fee for Bitcoin alone, which is 0.10 USD - 0.62 USD, becomes negligible
compared to the price of the electricity fee and hardware costs.

In the case of Ethereum and Litecion, electricity consumption fees are different compared
to Bitcoin and are lower by 80%-95%. On average, transaction confirmation fees for ETH
and LTC are $4.09 (CZK 91.3) combined with a transaction execution fee of $0.48 for ETH
and $0.175 for LTC.

In the case of XRP, the cost of electricity consumption is neglected since the currency is
not mined but only managed by a central governing authority, for which the user pays a
transaction fee of an average value of 0.000003456 USD, which can be taken as a nominal
fee and can therefore be stated, that the XRP transaction confirmation fee is free. Table 3
refers to the description of the analysed cryptocurrencies.
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Table 3 Description of selected cryptocurrencies.

Number of coins as of
Cryptocurrency name Origin 3/10/2023 Maximum number of
(circulating market coins in circulation
supply)

Bitcoin Extraction 19.325.849 21.000.000
Ethereum Extraction 122.372.489 Unlimited
Litecoin Extraction 71.498.663 84.000.000

XRP Emission 50.948.238.947 100.000.000.000

Source: own processing.

Origination in the case of BTC, ETH, and LTC occurs based on mining either a limited or
unlimited amount of coins that may be available to cryptocurrency users. In the case of
XRP, this currency (100 billion pieces) was created in one moment, and they were
introduced gradually to the financial market using emissions - the so-called release
process. Based on the data from Table 3, it is possible to identify the similarity in mining
and the number of coins in circulation of Bitcoin and Litecoin since these two currencies
depend on each other, and Litecoin was created from Bitcoin. The number of coins in
circulation in the case of BTC as of 03/10/2023 is 92% of the maximum amount. In the
case of LTC, 91.1% of the total amount can be introduced to the cryptocurrency market
based on the protocols of both currencies.

Analysis of the development of the value of selected cryptocurrencies for the period
2018-2022
BTC exchange rate development for the period 2018-2022

The following Table 4 shows the development of the exchange rate value of Bitcoin in USD
from1/1/2018 to 12/31/2022. From the values shown, the highest value, namely 47,735
USD, was recorded by BTC 1.1.2022. On the contrary, the lowest value, namely USD 3,707,
was recorded by BTC on 12/31/2018.

Table 4 BTC exchange rate development for the period 2018-2022 in USD.

1.1.2018 31.12.2018
9.172 3.707
1.1.2019 31.12.2019
3.799 7.193
1.1.2020 31.12.2020
7.197 28.916
1.1.2021 31.12.2021
29.324 46.196
1.1.2022 31.12.2022
47.734 16.532

Source: own processing.
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Table 5 shows the percentage development of the exchange rate value of Bitcoin from
1/1/2018 to 12/31/2022. The stated values are given based on the percentage increase
or decrease of the percentage value compared to the previous period.

Table 5 Percentage evolution of BTC exchange rate value for the period 2018-2022.

31.12.2022
-65%

1.1.2018 1.1.2019
0% -58%

1.1.2020
+89 %

1.1.2021
+307 %

1.1.2022
+63 %

Source: own processing.

Calculating the return on investment of USD 4,000 in BTC using the ROI method:

ror =298 1 _ 8oy
= - = (0]

4.000 (8)
Calculating tax on a $4,000 BTC investment using the FIFO method:

Tax = (7.208 — 4.000) * 0,15 = 481 USD

9)
Calculating the return on investment of USD 4,000 in BTC using the after-tax ROI
method:
ror =2727 1~ 68y
= _— = 0
4.000 (10)

Based on the calculations, the net profit from the invested USD 4,000 in BTC after tax
deduction is USD 2,727 (CZK 60,893), corresponding to a 68% return on invested
capital.

ETH exchange rate development for the period 2018-2022

Table 6 shows the development of the exchange rate value of Ethereum in USD from
1/1/2018t012/31/2022. From the values shown, it can be concluded that ETH recorded
the highest value of 3,676 USD on 12/31. 2021. Conversely, the lowest value of USD 129

was recorded by ETH on 12/31/2018.

Table 6 ETH exchange rate development for the period 2018-2022 in USD.

1.1.2018 31.12.2018
772 132
1.1.2019 31.12.2019
139 129
1.1.2020 31.12.2020
131 737
1.1.2021 31.12.2021
729 3676
1.1.2022 31.12.2022
3768 1195

Source: own processing.
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Table 7 shows the percentage development of the Ethereum exchange rate value from
1/1/2018 to 12/31/2022. The stated values are given based on the percentage increase
or decrease of the percentage value compared to the previous period.

Table 7 Percentage development of the Ethereum exchange rate value for the period 2018-
2022.

1.1.2018 1.1.2019 1.1.2020 1.1.2021 1.1.2022 31.12.2022
0% -82% -6% +456 % +417 % -68%

Source: own processing.

Calculating the return on investment of USD 4,000 in ETH using the ROI method:

Ro1 =222 1 547
2000 - 077 (11)
Calculating tax on a $4,000 ETH investment using the FIFO method:
Tax = (6.191 — 4.000) * 0,15 = 329 USD (12)
Calculating the return on investment of USD 4,000 in ETH using the after-tax ROI
method:
ROI = >862 1=465%
2000 77 (13)

Based on the calculations, it can be concluded that the net profit from the invested USD
4,000 in ETH after tax deduction is USD 1,862 (CZK 41,578), which corresponds to a
46.5% return on invested capital.

LTC exchange rate development for the period 2018-2022

Table 8 shows the evolution of the exchange rate value of Litecoin in USD from 1/1/2018
to 12/31/2022. From the values shown, the highest value, namely 150.7 USD, was
recorded by LTC 1.1. 2022. On the contrary, the lowest value of USD 29.9 was recorded by
LTCon12/31/2018.
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Table 8 LTC exchange rate development for the period 2018-2022 in USD.

1.1.2018 31.12.2018
53,2 29,9
1.1.2019 31.12.2019
31,5 41,4
1.1.2020 31.12.2020
41,6 124,4
1.1.2021 31.12.2021
125,9 146,2
1.1.2022 31.12.2022

150,7 69,9

Source: own processing.
Table 9 shows the percentage evolution of the Litecoin exchange value from 01/01/2018
to 12/31/2022. The indicated values are given based on the percentage increase or

decrease of the percentage value compared to the previous period.

Table 9 Percentage development of the LTC exchange rate value for the period 2018-2022.

1.1.2018 1.1.2019
0% -41%

1.1.2020
+32%

1.1.2021
+ 200 %

1.1.2022
+19 %

31.12.2022
-53 %

Source: own processing.

Calculating the return on investment of USD 4,000 in LTC using the ROl method:

ROI =222 _ 1 3130
2000 ~ 77 (14)
Calculating tax on a $4,000 LTC investment using the FIFO method:
Dari = (5.255 —4.000) = 0,15 = 188 USD (15)
Calculating the return on investment of USD 4,000 in LTC using the after-tax ROI
method:
ROI = 2067 1=26,7%
2000 ~ 7 (16)

Based on the calculations, the net profit from the invested USD 4,000 in LTC after tax
deduction is USD 1,067 (CZK 23,826), corresponding to a 26.7% return on invested
capital.

XRP exchange rate development for the period 2018-2022
Table 10 shows the development of the exchange rate value of XRP in USD from 1/1/2018
to 12/31/2022. From the values shown, it can be concluded that the highest value, namely

0.851 USD, was recorded by XRP 1.1. 2022. On the contrary, the lowest value, USD 0.193,
was recorded by XRP on 12/31/2019.
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Table 10 XRP exchange rate development for the period 2018-2022 in USD.

1.1.2018 31.12.2018
0,223 0,35
1.1.2019 31.12.2019
0,362 0,193
1.1.2020 31.12.2020
0,195 0,219
1.1.2021 31.12.2021
0,237 0,831
1.1.2022 31.12.2022
0,851 0,338

Source: own processing.

Table 11 shows the percentage development of the exchange rate value of XRP from
1/1/2018 to 12/31/2022. The indicated values are given based on the percentage
increase or decrease of the percentage value compared to the previous period.

Table 11 Percentage development of the XRP exchange rate value for the period 2018-2022.

1.1.2022
+ 259 %

1.1.2018 1.1.2019
0% +62%

1.1.2020
-46 %

1.1.2021
+23%

31.12.2022
-60%

Source: own processing.

Calculating the return on investment of USD 4,000 in XRP using the ROI method:

R01—6'062 1=51,6%
2000 - 07 (19)

Calculating tax on a $4,000 XRP investment using the FIFO method:

Tax = (6.062 — 4.000) * 0,15 = 309 USD (20)

Calculating the return on investment of USD 4,000 in XRP using the after-tax ROl method:

5753
~4.000 (21)

Based on the calculations, it can be concluded that the net profit from the invested USD
4,000 in XRP after the tax deduction is USD 1,753 (CZK 39,144), which corresponds to a
43.8% return on invested capital.

Comparison of selected cryptocurrencies based on profitability

Profitability was determined using the ROl method based on calculations of the exchange
rate value of all four analyzed cryptocurrencies from 1/1/2018 to 12/31/2022. More
information can be found in Table 11.
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Table 12 Profitability of selected cryptocurrencies based on the ROI method.

Cryptocurrency Bitcoin Ethereum Litecoin XRP
name
Profitability o 0 Y 9
according to ROI 68 % 46> % 207 % i

Source: own processing.

The results in Table 11 show that the most profitable cryptocurrency for the analysed
period is Bitcoin, whose profitability is 68% of the profit from the original investment of
USD 4,000. Net profit after tax is $2,727. The second highest profitability was recorded by
Ethereum, namely a profit of 46.5% from the initial investment of 4,000 USD. Net profit
after tax is estimated at $1,862 for Ethereum.

The XRP currency recorded slightly less profitability, the profitability of which is
determined at 43.8% of the profit from the initially invested amount of USD 4,000. The
lowest profitability of the cryptocurrencies analysed belongs to Litecoin and is
determined at 26.7% of the profit from the initially invested USD 4,000. For better
orientation, Figure 1 is inserted with a graphical representation of the initial and final
values of individual investments in BTC, ETH, LTC and XRP for the analysed period.

Figure 2 Investment values of selected cryptocurrencies.

BITCOIN ETHEREUM LITECOIN XRP

M Investmentvalue-2018/01/01  MInvestmentvalue aftertax-2022/12/31

Source: own processing.

Based on the data from Figure 1, it can be stated that all analysed cryptocurrencies made a
profit during the monitored period. The most profitable was Bitcoin, whose value at the end of
the monitored period was 6,727 USD (net profit of 2,727 USD). The second highest profitability
was recorded by Ethereum, which had a value of 5,862 USD at the end of the monitored period
(net profit of 1,862 USD). At the end of the period under review, XRP reached a value less than
3% lower than Ethereum, namely USD 5,753 (net profit of USD 1,753). The lowest value of
the selected cryptocurrencies at the end of the analysed period was achieved by Litecoin,
namely a value of 5,067 USD (net profit of 1,067 USD).
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Based on the development of the value of the investment, when the most profitable was
Bitcoin, then Ethereum, then XRP, and the least good was Litecoin, it can be interestingly stated
that the order of these cryptocurrencies corresponds to their order based on market capitalisation
on the market as of 31/12/2022 when cryptocurrencies were ranked one after the other, as in
the case of the value as mentioned above analysis - 1. Bitcoin, 2. Ethereum, 6. XRP, 13.
Litecoin.

Discussion

Based on the results achieved using the method of analysis and comparison, it is
possible to answer the research questions defined in the chapter on the objectives of this
research.

RQ1: What is the profitability of investing in Bitcoin, Ethereum, Litecoin and XRP, and
which cryptocurrencies were the most profitable in the period 2018-2022?

Based on profitability calculations using the ROI method, it can be stated that none of the
analysed cryptocurrencies achieved negative profitability, and the invested capital at the
beginning of 2018 showed profitability at the end of 2022. The profitability of each
cryptocurrency analysed is different and ranges between 68%-26.7%. The most
profitable of the analysed virtual currencies for the monitored period is Bitcoin, which,
based on the calculation of profitability according to the ROI method, presents a
profitability of 68% after deducting tax from other income. Using a model investment
example with invested capital worth USD 4,000, it was found that the total value of the
investment in Bitcoin was USD 6,727 at the end of the monitored period. Therefore, the
net profit when fulfilling the tax obligation was USD 2,727 (CZK 60,893). From this value,
it can be concluded that the annual average profit of the investment is 545 USD (12,179
CZK) and in the case of a monthly average profit, the value is 45.5 USD (1,015 CZK). Based
on the results, Ethereum was found to be the second most profitable cryptocurrency for
the analysed period, the profitability of which, based on the calculation using the ROI
method, reached 46.5% after deducting the tax from other income. Using a model
investment example with an invested capital of USD 4,000, it was found that the total
value of the Ethereum investment was USD 5,862 at the end of the analysed period. The
net profit of the asset after tax deduction from other income amounted to USD 1,862 (CZK
41,578). From this value, it can be concluded that the annual average profit of an
investment in Ethereum is USD 372.4 (CZK 8,315), and in the case of a monthly average
profit, the value is USD 31 (CZK 693). The third best-performing currency based on
profitability is XRP. The return on investment in XRP is 43.8% using the ROl method and
the subsequent result. Using a model investment example with $4,000 of invested capital,
the XRP investment's total value was $5,753 at the end of the review period.

The net profit of the investment after deducting tax from other income amounted to USD
1,753 (CZK 39,144). From this value, it can be concluded that the annual average profit of
an investment in XRP is USD 351 (CZK 7829) and in the case of a monthly average profit,
the value is USD 29.2 (CZK 652).

Litecoin is the cryptocurrency with the worst profitability from the set of
cryptocurrencies analysed, which, based on the calculation using the ROI method, was
26.7%. Based on a model investment example with an invested capital of USD 4,000, the
Litecoin investment's total value was USD 5,067 at the end of the period under review.
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The asset's net profit after the tax deduction from other income amounted to USD 1,067
(CZK 23,826). From this value, it can be concluded that the annual average profit of an
investment in XRP is USD 213.4 (CZK 4,765), and in the case of a monthly average profit,
the value is USD 17.8 (CZK 397). Refer to Table 12 for a summary of all the essential values
and profitability of the analysed BTC, ETH, LTC and XRP.

Table 13 Summary of BTC, ETH, LTC and XRP profitability and values.

Cryptocurrency
name
Profitability in % 68 46,5 26,7 43,8
Value at the end
of the period in 6.727 5.862 5.067 5.753
USD
Net profit at the
end of the period 2.727 1.862 1.067 1.753

in USD

Bitcoin Ethereum Litecoin XRP

Source: own processing.

RQZ2: What are the possibilities and features of a transaction using Bitcoin, Ethereum,
Litecoin and XRP?

The basic possibilities and characteristics of transactions using them are determined by
analysing selected cryptocurrencies. The primary and most essential transaction circles include
the number of transactions per second, the average transaction interval, and the transaction fee.
The analysed cryptocurrencies can be divided into two groups based on the results. The first
group comprises pseudo-anonymous cryptocurrencies, namely Bitcoin, Ethereum and Litecoin.
The second group consists of a single representative, the fully transparent XRP currency. The
set of cryptocurrencies is divided into two groups based on the similarity of properties and the
fees charged for carrying out the transaction.

The first group consisting of Bitcoin, Ethereum and Litecoin, combines a similar number of
transactions using these currencies per second, with seven transactions for Bitcoin, 30 for
Ethereum and 12 for Litecoin. Bitcoin has the most prolonged transaction confirmation interval,
with an average of 72 minutes. The Bitcoin derivative Litecoin has a noticeably shorter average
transaction confirmation interval of 22 minutes. Ethereum, which operates on its protocol,
source code and, unlike Bitcoin and Litecoin, operates on the principle of Proof of Stake, has
an average transaction confirmation interval of 5 minutes. The similarity between these three
analysed cryptocurrencies can also be found in the transaction fee amount. For Ethereum, the
transaction fee is fixed at $0.48. For Bitcoin and Litecoin, the transaction fee varies within a
specific range, namely USD 0.10-0.62 for Bitcoin and USD 0.10-0.25 for Litecoin. However,
within the framework of a Bitcoin transaction, the fee for the functioning of Bitcoin must be
taken into account, as well as its financially demanding energy consumption and hardware
equipment. Based on calculations of the average fee for a Bitcoin transaction, 32.69 USD (730
CZK) is found. The fee for making a transaction using Bitcoin, which is in the range of 0.10-
0.62 USD, becomes negligible at 32.69 USD. Due to the high fee for a Bitcoin transaction,
paying small amounts with Bitcoin (e.g. drinks or food in a restaurant) is not recommended, as
the transaction fee alone would exceed the amount paid many times over. The average total fee
for a transaction using Ethereum and Litecoin is USD 4.09 (CZK 91.3).

The second group, formed by the XRP cryptocurrency, differs from the previous one in all
analysed areas. Thanks to its advanced software, it can perform up to 1,500 transactions per
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second, while the average confirmation interval is 4 seconds. In terms of the number of possible
transactions per second, XRP can compete with, for example, Visa (1,664 transactions per
second) or Mastercard (1,567 transactions per second). The average XRP transaction fee is
$0.000003456. This fee can be taken as negligible within the payment. Of all the
cryptocurrencies analysed, XRP is the most powerful in transactions. This fact is because XRP
was created as a software for banking companies.

Conclusion

Cryptocurrencies are an attractive alternative investment tool that will increase interest
in the future. The expectation of growth in the market capitalisation of cryptocurrencies
is supported by high volatility and high profitability of invested capital. However, it is
necessary to consider the high level of risk, which can be in the form of regulations, hacker
attacks and, last but not most minor, sharp falls in the exchange rates of individual
currencies, which can also be artificially created. From the point of view of a potential
investor in virtual currencies, it is necessary to consider both the positive and negative
properties that cryptocurrencies offer and, based on them, decide whether to invest. The
limit of this research is partly the inconsistent opinion and definition of crypto-currency
experts, as well as a specific complication in choosing a method for calculating the tax
payment within the profit from crypto-currency. In the future, the issue of crypto-
currencies will likely be more specific and regulated by legislation. Based on the results
of this research, the obtained data can be followed up on the profitability of
cryptocurrencies and analysis on the prediction of the development of the value course of
cryptocurrencies.

This article aimed to identify the position of cryptocurrencies on the financial market in
connection with the profitability development in selected types of cryptocurrencies for
2018-2022. The goal of the work is fulfilled, as cryptocurrencies were identified and
defined using the analysis method. Subsequently, a comparative process was carried out
for this analysis, the purpose of which was to compare selected cryptocurrencies in terms
of their functioning and properties, exchange rate development, and profitability when
using the method ROL.
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Abstract

The aim of the study was to assess whether inflation in 2018-2022 affected the stock
price in the Czech Republic. Specifically, for the two companies under study, CEZ,
a. s. and Komer¢ni banka, a. s. The method of data collection was content analysis,
which was used to identify data on the development of inflation in the Czech
Republic and the development of stock prices in the companies under study.
Pearson correlation coefficient was used as a method for data processing. The
reliability of the coefficient r was verified using t - test. From the collected data it
is evident that the development of inflation in the Czech Republic was negative. It
was mainly influenced by the energy crisis and the state of war in Ukraine. The
share price development of CEZ, a. s. was positive, the value of the share was
increasing. This was influenced by energy prices and higher profits in the energy
sector. The price development at Komercni banka, a. s. was not favourable. The
value of the share declined. Above all, the fear of an impending recession in the
business cycle and the situation where the company had to pay 60% of its
extraordinary profits. It is not possible to determine 100% what effect inflation has
on the development of shares in the Czech Republic. Once the relationship turned
out positive, the other time negative. It depends on how inflation affects the sector
in which companies operate.

Keywords: Inflation, inflation development, shares, stock market, share price,
share development
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Uvod

Rozdéleni zdanéného zisku je jednim ze zékladnich problémi finan¢niho oddéleni
spolecnosti. Vyse zisku ovliviiuje vysi investic, avSak vyse dividend se projevuje v cené akcii
(Sierpinska-Sawicz & Sierpinska, 2022). Rostouci piijmova a majetkova nerovnost v
poslednich 40 letech v mnoha vyspélych zemich vedla k obnoveni zdjmu o pficiny pfijmové a
majetkové nerovnosti v ekonomikéch a rozdélovani bohatstvi. Jednim z faktord nerovnosti je
inflace (El Herradi et al., 2023). Dle Pinter (2022) podil inflace a vdzaného dluhu na celkovém
vetejném dluhu je pro cyklicky. Shevchenko (2022) vysvétluje, Ze mira inflace je tvorena jak z
penéznich, tak nepenéznich faktorti. Tretim a velmi dilezitym aspektem jsou demografické
faktory.

Penézni model je navrzen takovym zplisobem, Ze je schopen prozkoumat, jakou funkci ma
riziko hrubého vyporadani v Gvérové ekonomice. Hrubé vypotadani tlumi ztratu vyplyvajici z
inflace. To je divod, proc je pro stat mit optimalni vliv inflace (Choi, 2021). Inflace zmiriuje
vztah mezi rizikem likvidity vladnich bank a cenou akcii, ale nedokdze zmirnit vztah mezi
uvérovym rizikem a cenou akcii (Meliza, 2021). Velkou roli v ekonomice hraji také ménové
kovy. Podle Revenda & Arltova (2022) ma inflace silny dopad na trzni ceny akcii v indexu
S&P 500 a trzni ceny zlata.

Akciové trhy jsou finanénim nastrojem, jenz obstarava likviditu pro firmy a nabizi vyhody
pro subjekty, které investuji. V zemich, které lezi na vychodni strané¢ Evropy, jsou naopak
akciové trhy malo ucinné, to pak vede k spekulativnim hodnotam cennych papirti (Aliu et al.,
2021). Chi et al. (2020) vysvétluji, ze u spolecnosti dochazi k velké inflaci cen akeii, jestlize
maji generalni feditelé nepfiliS dlouhé obdobi motivace. Inflace cen akcii je vysvétlena
necekanym piijmem ze zisku.

Vykonnost trhu s akciemi je zkoumana na zéklad¢ faktorti akciového trhu, které se déli na
makroekonomické ukazatele, naptiklad HDP, mira inflace nebo urokovd mira, a na
instituciondlni faktory, jako je nerovnovaha piijmu, politickd a obchodni liberalizace nebo
pravni prostedi (Afza & Poornima, 2020). Podle Toan (2019) je vykonnost akciového trhu
negativné ovlivnéna indexem spotiebitelskych cen v kratkém i dlouhém obdobi. Ekonomicky
rist a urokova mira souviseji s vyvojem vykonnosti akciového trhu v kratkém obdobi. Idan
(2022) vysvétluje, ze mira inflace spolu s cenou ropy, spotifebou energie a HDP ma podstatny
vliv na vykonnost akciového trhu. Zatimco HDP a cena ropy maji vliv pfiznivi, tak mira inflace
a spotieba energie dopad negativni. Dle Banda et al. (2019) ma4 inflace velmi zna¢ny pozitivni
vliv s cenami akcii. Naopak mezi sazbami trokovymi a cenami akcii byl vztah negativni. Cilem
prace je zhodnotit, zda inflace v letech 2018 - 2022 ovliviiuje cenu akcii v Ceské republice.

VOI: Jak se vyvijela inflace v Ceské republice v letech 2018 — 2022?

VO2: Jak se vyvijela cena akcii CEZ, a. s. a Komercni banky, a. s. v Ceské republice v letech
2018 —2022?

VO3: Jaky je vztah mezi vyvojem inflace a cen akcii v daném obdobi?

Literarni reserse
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Zvyseni transparentnosti ménové politiky mize nejen snizit inflaci, inflaéni ocekdvani,
volatilitu inflace, volatilitu inflacnich o¢ekavani, ale také snizit miru ob&tovani, tj. stabilizovat
cenovou hladinu s mensimi protiinflaénimi néklady. Nejlepsim modelem pro méfeni volatility
inflace a inflacnich ocekdvani je model binarni stochastické volatility s konstantni korelaci s
jednosmérnym Grangerovym efektem. Ke stabilizaci volatility inflace je zapotiebi stabilizace
nez udrzovani stalych cen (He et al., 2023). Podle Matthews & Ong (2022) ovsem vysledky
ukazuji, ze ménovy agregat 4 je Grangerovou pri¢inou inflace a inflacnich ocekéavani, a rozklad
rozptylu inflace ukazuje, Ze zatimco inflacni o¢ekavani pomahaji ovlivitovat inflaci, po obdobi
péti az osmi Ctvrtleti dominuje v rozkladu rozptylu penézni zasoba.

Van der Westhuizen et al. (2023) konstatuji, ze cilovani inflace od svého piijeti jako
politického ramce vyznamné piispélo ke snizeni Grovné inflace a inflacni nejistoty. Inflacni
nejistota vedla ke zvySeni inflacni nejistoty v celém obdobi pted cilovanim inflace, zatimco
zvySena nejistota vedla ke zvySeni inflace pouze v desetileti pfedchazejicim cilovani inflace.
Oproti tomu Hartmann et al. (2022) naznacuji, Ze vyhlasovani vyssich infla¢nich cilg, jak se o
ném v soucasnosti diskutuje, mize byt nakladné z hlediska vyvolani vyssi infla¢ni nejistoty.
Cilovani inflace nemé¢lo vyznamny dopad na volatilitu inflace, ovlivnilo vztah mezi inflaci a
inflacni nejistotou. Dynamika volatility a asymetrie inflace pfedstavuje zasadni disledky, které
jsou diskutovany jako voditko pro tvorbu politik (Tweneboah & Alagidede, 2019). Shehzad et
al. (2021) pomoci modelu VARX-DCC-MEGARCH sd¢luji, Ze denni volatilita akciovych trhit
vyznamn¢ preléva nocni volatilitu akciovych trhli. Takto to funguje naptiklad u americkych a
¢inskych akciovych trhii. Devaguptapu & Dash (2023) pomoci korela¢ni analyzy tikaji, ze
vénovat pozornost globalnimu vyvoji komoditni inflace by mohlo pomoci lépe ukotvit infla¢ni
o¢ekavani. Je tomu tak proto, ze G€innost centralni banky pti dosahovani cenové stability mize
byt oslabena, pokud existuje vztah mezi komoditni inflaci a inflaénim ocekavanim. Také
zdaraziuji vyznam a¢inné strategie informovani domécnosti o skute¢né inflaci, inflaénim cili
a jejich informovani o fungovani ménové politiky.

Z vysledkt srovnani jednotlivych trhii a srovnani mezi jednotlivymi trhy vyplyva, ze vnitini
uzkost drobnych investort je zdsadnim faktorem, ktery stimuluje akciovy trh k nachylnosti k
cenovym zvratim (Lin et al., 2020). Ngo et al. (2023) metodou pozorovani zjistuje, Ze
potlacujici vliv trzniho podilu na riziko krachu akcii je oslaben relativni pfevahou
dlouhodobych investor. Tento zmirfiujici ucCinek horizontu investorii naznacuje
kvazimonopolni izolaci od trznich tlakd jako vysvétleni snizeni rizika krachu akcii u
dominantnéjSich firem. Metodou korelace je zjiSténo, Ze riziko ocasu akcii, riziko
dluhopisového trhu a nejistota akciového trhu jsou dominantnimi faktory zmény vyhodnosti
diverzifikace akcii a dluhopisti v obdobich trznich turbulenci (Sarwar, 2023).

Zjisténi ukazuji, ze vyznam vykonnosti akciového trhu, vladni politiky, ekonomickych
otazek a vykonnosti akciového trhu sousedni zem¢ mé vliv na vniméni akciového trhu
investory. Toto vnimdni nasledné snizuje mési¢ni obchodovani s akciemi a kratkodoby
investicni horizont. Investoii musi pfi formovani svého vniméani akciového trhu peclivé
zvazovat vnéjsi investini prostiedi, protoZe toto vnimani je hnacim motorem investic do akcii
(Khan et al., 2021). Dewi et al. (2019) na zéklad¢ regresni analyzy tvrdi, ze vyznamny vliv na

akciovy trh ma také likvidita trhu. KdyZz byly pfidany zpozdéné prediktory efektivnosti
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akciového trhu, ocenéni akciového trhu a volatility akciového trhu, bylo zjisténo, ze jsou
vyznamng¢ spojeny s prvnim zpozdénim cen akcii. Hlavnimi zavislymi proménnymi akciového
trhu jsou Ctyfi dimenze: efektivnosti akciového trhu, vynosnost akciového trhu, ocenéni
akciového marketu a volatilita akciového trhu.

Obsahovou analyzu pouzil Rafaqat et al. (2021). Na jejim zaklad€ tvrdi, ze inflace,
rentabilita aktiv, zisk na akcii a velikost podniku v§ak maji pozitivni vyznamny vztah k cené¢
akcie, zatimco ukazatel ob&éznych aktiv a ukazatel obratu aktiv maji negativni vyznamny vztah
k cen¢ akcie. Celkové¢ lze fici, Ze zdkladni faktory maji spole¢né vyznamny vliv na cenu akcii
experimentovanych spole¢nosti. Tuto metodu také vyuzili Rihova & Svoboda (2019), ktefi
fikaji, ze u kazdého zvefejnéného investicniho doporuceni byla porovnana cilova cena akcie,
které ma byt dosazeno do jednoho roku, s vyvojem jeji trzni ceny. Pokud trzni cena akcie
doséhla své cilové ceny do jednoho roku, Ize investicni doporuceni povazovat za Gspésné a
naopak.

Podle Bayala & Bama (2019) jsou vSechny akcie kétované na regiondlni burze cennych
papird (BRVM) méné rotacni a objem obchodovanych akcii na trhu je pozitivné korelovan s
objemem akcii v ob¢hu. To vede k zavéru, Ze ptistup vétSiny investort je zaloZzen na zachovani
akcii na regionalni burzovni hodnot¢.

Pro zodpovézeni prvni a druhé vyzkumné otazky bude vyuzita metoda obsahové analyzy,
pro zodpovézeni tieti vyzkumné otazky bude vyuzito metody korelacni analyzy. Vysledky
korelace budou ovéfeny t — testem.

Data a metody

Data pro zjisténi vyvoje inflace v Ceské republice jsou ziskavana z internetové stranky
eského statistického tfadu https://www.czso.cz/ (Cesky statisticky tGfad, 2023). Zde jsou k
dispozici data od roku 1998 az do roku 2022. Praci zajima sledované obdobi, tedy rok 2018 az
2022.

Pro zpracovani dat a zodpovézeni prvni vyzkumné otazky byla pouzita metoda sbéru
obsahové analyzy. Obsahova analyza miize zkoumat materidly a informace v pisemné, ale i
elektronické podobé. Vyhoda této metody je prakticky neomezeny ¢as. Data o vyvoji inflace
byla zapisovéana jednou mésicné po dobu sledovanych péti let. Celkem je tedy ziskdno Sedesat
dat, které jsou zapsana v tabulce v programu Microsoft Excel. Tabulka je rozdélena podle let a
mésici.

Data pro ziskani vyvoje cena akcii u vySe zodpovézenych firem jsou bréna piimo z
oficidlnich stranek spolecnosti. Jak CEZ, a. s., tak i Komer¢ni banka, a. s. maji na svych
webovych strankach https://www.cez.cz/ (Skupina CEZ, 2023), https://www.kb.cz/ (Komeréni
banka, 2023) informace pro investory do akcii. Praci opét zajima sledované obdobi, tedy rok
2018 —2022.

Stejné jako u prvni vyzkumné otazky byla pouzita metoda sbéru obsahové analyzy. Data o
vyvoji cen akcii byla zaznamenévana vzdy na konci daného mésice. Opét se tedy jedna o
celkem Sedesat ziskanych dat, které jsou piehledné zaznamenany v tabulkach v programu
Microsoft Excel. Tabulky jsou celkem dvé. Jedna se vztahuje ke spole¢nosti CEZ, a. s. a

28



Metodou pro zjisténi vztahu mezi vyvojem inflace a vyvojem cen akcii byla pouzita metoda
korela¢ni analyzy, konkrétn¢ Pearsoniiv korelacni koeficient. Tento koeficient se znaci
pismenem r a zji§t'uje, jestli mezi vyvojem cen akcii a vyvojem miry inflace je vztah a jak moc
ovliviiyje rust inflace zvySovani ¢i snizovani ceny akcii. Jestlize vyjde korelacni vztah (r) rovno
nule, tak mezi danymi ukazateli Zadny korelacni vztah neexistuje. Aby tedy linedrni korelace
byla ptitomna, musi platit, zer <0, r>0,r<lar>-1.

Pokud vyjde, Ze r < 0, jedné se negativni korelaci. Pokud vyjde, ze r > 0, tak se jedna o
pozitivni korelaci. Pro koeficient r tedy obecné plati, Ze musi byt v intervalu [-1;1]. Pro vypocet
koeficientu se pouzivd nésledujici vzorec (Matematicka biologie ucebnice: Vypocet
Pearsonova korela¢niho koeficientu, 2023):

r= 2ilxi—x)(yi—y)

N 1
VEZiO— 02 Eii-y)? (1)

kde:

r zna¢i Pearsontv korela¢ni koeficint

xi a yi jsou hodnoty proménnych x a y v i-tém pozorovani,

x ay jsou prumérné hodnoty x a y pres vSechna pozorovani,
2’ znac¢i sumu vSechno hodnot.

nnonon
a

Hodnoty x i y_1jsou skutecné hodnoty, které byly pozorovany v konkrétnim méteni

nebo situaci. Hodnoty x "a" (y) jsou hodnoty dané jako primér vSech hodnot v proménnych.

Vsechna data budou zpracovana v Microsoft Excel a pro vypocitani korelacniho koeficientu
r bude pouzita funkce ,,Correl”. Pro lepsi interpretaci v nasledujici kapitole Vysledky bude
korela¢ni koeficient rozdélen do ¢ty skupin na nizkou korelaci, stfedni nizkou korelaci, stfedné
vysokou korelaci a vysokou korelaci.

Nizka korelace: r=o0d 0,001 do 0,250 a od -0,001 do -0,250
Stfedné nizka korelace: r=o0d 0,251 do 0,500 a od -0,251 do -0,500
Stfedn¢ vysoka korelace: r=o0d 0,501 do 0,750 a od -0,501 do -0,750
Vysoka korelace: r=0d0,751do1aod-0,751 do -1

Pro ovéfeni statistické vyznamnosti Pearsonova korelacniho koeficientu se pouziva
statisticky test, ktery se nazyva t — test pro korelaci. Tento test se vétSinou provadi za Gcelem
zjisténi, jestli neni nalezend korelace statistické signifikantni, tedy, zda ji nelze pfi¢ist nahodé¢.
Hypotézy tohoto testu jsou obvykle formu nésledovné:

Nulova hypotéza (HO): Neexistuje zadna korelace mezi dvéma proménnymi (r = 0)-
Alternativni hypotéza (H1): Existuje korelace mezi dvéma proménnymi (r # 0).

Pokud je vysledek testu pro korelaci statisticky vyznamny, miZeme zamitnout nulovou
hypotézu a fici, Ze existuje statistika signifikantni korelace mezi dvéma proménnymi.

Pro vypocet t —testu se pouziva nasledujici vzorec (Matematicka biologie u¢ebnice: Vypocet
Pearsonova korela¢niho koeficientu, 2023):

29



t= )

kde:

tje t—test

r je Pearsontiv korelac¢ni koeficient,
n je pocet pozorovani.

Vsechna data budou zpracovana v Microsoft Excel a pro vypocitani t - testu bude pouZita
analyza dat a analyticky ndastroj ,,Dvouvybérovy parovy t-test na sttedni hodnotu“. Hladina
vyznamnosti je nastavena na 0,05.

Vysledky

V Grafu 1 je vidét vyvoj miry inflace v Ceské republice za sledované obdobi od ledna 2018
do prosince 2022.

Graf 1 - hodnota inflace
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Zdroj: vlastni zpracovani dle CSU.cz.

Z Grafu 1 vyplyva, ze se hodnota miry inflace drzela do zacatku roku 2022 okolo 2 procent,
coz Ceska narodni banka povazuje za sviij inflaéni cil. S ptichodem roku 2022 ovsem inflace
prudce vystfela nahoru, az na konci daného roku byla jeji hodnota okolo 15%.

V Grafu 2 je vidét vyvoj cen akcii u spole¢nosti CEZ, a. s. za sledované obdobi, tedy od
ledna 2018 do konce roku 2022.

Graf 2 - cena akcii CEZ
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Zdroj: vlastni zpracovani dle CEZ.cz (2023).

Z Grafu 2 vyplyva, ze cena akcii spole¢nosti CEZ, a. s. byla od za¢atku roku 2018 do
poloviny roku 2021 na hodnoté okolo 500 korun za jeden kus. Od druhé poloviny roku 2021
do kvétna roku 2022 cena jedné akcie stoupala. V druhé poloviné roku 2022 ovSem pfiSel
pomaly klesajici trend, ktery hodnotil cenu akcie lehce pod 800 korun za jeden kus.

Graf 3 zobrazuje vyvoj cen akcii u druh¢ sledované spolecnosti, kterou je
Komer¢éni banka, a. s.

Graf 3 - cena akcii KB
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Zdroj: vlastni zpracovani dle KB.cz (2023).

Z Grafu 3 je patrné, ze cena jedné akcie Komer¢ni banky se do poloviny roku 2019 drzela
blizko hodnoty 900 korun. Konec roku 2019 pftinesl velky propad, ktery vydrzel az skoro do
konce roku 2020. Hodnota jedné akcie byla tehdy v rozmezi 400 az 500 korun. S ptichodem
roku 2021 cena opét vzrostla a na zacatku roku 2022 atakovala akcie cenu 1000 korun za jeden
kus. Poté priSel zase pokles a na konci sledovaného obdobi byla cena jedné akcie u Komercni
banky, a. s. necelych 700 korun.

Graf 4 spojuje Grafy 2 a 3 do jednoho. Je tak Iépe vidét vzajemny vyvoj cen akcii u
zkoumanych spolecnosti za sledované obdobi.
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Graf 4 - ceny akcii CEZ a KB
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Zdroj: vlastni zpracovani dle CEZ.cz (2023) a KB.cz (2023).

Z Grafu 4 je patrné, Ze cena akcii u spole¢nosti Komer¢ni banka, a. s. byla vyssi nez cena
akcie CEZ, a. s. do zagatku roku 2022. Poté se vyvoj cen akcii zménil a v poslednim sledovaném
obdobi, tedy rok 2022, byla hodnota jedné akcii vy$si u spole¢nosti CEZ, a. s.

V Tabulce 1 jsou vidét vypocty korelacni koeficientu, ktery nam ftik4, jakd je vzajemna

zavislost mezi vybranymi proménnymi.

Tabulka 1 - Korela¢ni koeficienty

Akcie CEZ Akcie KB Inflace
Akcie CEZ 1
Akcie KB 0,038510316 1
Inflace 0,712695427 -0,32775789 1
Zdroj: vilastni zpracovani.
Tabulka 2 T - test ceny akcie CEZ a hodnoty inflace
Cena akcie CEZ Hodnota inflace (%)
Stf. hodnota 620,7616667 4,165
Rozptyl 31799,08884 10,90265254
Pozorovani 60 60
Pears. korelace 0,712695427
Hyp. rozdil stf. hodnot 0
Rozdil 59
t Stat 27,13946071
P(T<=t) (1) 2,51331E-35
t krit (1) 1,671093032
P(T<=t) (2) 5,02662E-35
t krit (2) 2,000995378
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Zdroj: vlastni zpracovani.

V Tabulce 2 jsou vidét hodnoty, které vysly po vypoctu t — testu. Primérnd cena akcie

CEZ, a. s. je 620,7616667 K¢&. Rozptyl cen je 31799,08884 K¢&. Bylo pozorovano 60 hodnot.
Primérna hodnota inflace je 4,165 %. Rozptyl hodnot inflace je 10,90265254 %. Bylo
pozorovano také 60 hodnot. Hodnota testového statistika t je 27,13946071. Tato hodnota je
mnohem vétsi nez kritickd hodnota t - testu, kterd je 1,671093032 pro stupeii volnosti 59. P-
hodnota, ktera je pravdépodobnost, Ze by se hodnota testového statistika t pfi nulové hypotéze
vyskytla ndhodou, je 2,51331E-35.

Tabulka 3 - T — test ceny akcie KB a hodnoty inflace

Cena akcie KB Hodnota inflace (%)
Sti. hodnota 769,8866667 4,165
Rozptyl 21608,46728 10,90265254
Pozorovani 60 60
Pears. korelace -0,32775789
Hyp. rozdil stf. hodnot 0
Rozdil 59
t Stat 40,04539525
P(T<=t) (1) 8,86877E-45
t krit (1) 1,671093032
P(T<=t) (2) 1,77375E-44
t krit (2) 2,000995378

Zdroj: vlastni zpracovani.

Z Tabulky 3 jsou vidét informace, které vySly po vypoctu t — testu. Primérné cena akcie
Komer¢ni banky, a. s. 769,8866667 K¢. Rozptyl cen je 21608,46728 K¢&. Pozorovano bylo opét
60 hodnot. Hodnoty o inflaci jsou stejné jako v Tabulce 2. Hodnota testového statistika t je
40,04539525. Tato hodnota je mnohem vétsi nez kriticka hodnota t — testu, jez je 1,671093032
pro stupeii volnosti 59. P-hodnota, coz je pravdépodobnost, Ze by se hodnota testového statistika
t pfi nulové hypotéze vyskytla ndhodou, je 8,86877E-45.

Diskuse vysledkii
VOI: Jak se vyvijela inflace v Ceské republice v letech 2018 — 2022?

Vyvoj inflace je zachycen v Grafu 1. Z néj je patrné, Ze se do zac¢atku roku 2022 drzela mira
inflace okolo infla¢niho cile, tedy 2 procent. Poté ov§em velmi rychle vzrostla, az na konci roku
¢inila 15,1 procent. Slo o druhou nejvétsi hodnotu od vzniku Ceské republiky. Miru inflace
velmi ovlivnila véalka na Ukrajin€ a nasledn€ vyvolana energeticka krize, rostouci ceny za ropu
a zemni plyn, jez jsou dovazeny do Ceské republiky z Ruska. S pokradujicim konfliktem
vyrazng rostou ceny zakladnich komodit. Stejného nazoru jsou Maurya et al. (2023), ktefi tvrdi,
ze ruskd invaze na Ukrajinu v plném rozsahu vyvolala globalni inflaci. Zavaznost inflace ve

vybranych zemich je vSak dana jejich geografickou blizkosti a obchodni aktivitou se zemémi v
konfliktu.
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VO2: Jak se vyvijela cena akcii CEZ, a. s. a Komercni banky, a. s. v Ceské republice v letech
2018 —2022?

Vyvoj cen akcii u obou spole¢nosti jsou vzajemné zobrazeny v Grafu 4. Akcie Komeréni
banky, a. s. byly do zagatku roku 2022 vétsi nez u podniku CEZ, a. s. V lednu 2022 oviem
doslo k opa¢nému vyvoji, a zatimco cena akcie u Komer¢ni banky, a. s. klesala postupné, akcie
CEZ, a. s. vylétly vzhiiru. Akcie u energetické spolednosti postupné rostly uz od ¥ijna 2020, ale
ten vyrazny nartst byl ovlivnén energetickou krizi, kdy ceny energii a pfedevsim elektfiny
rostly i diky inflaci vyrazné vysoko. Pfedstavenstvo CEZ, a. s. se domluvilo v roce 2022 na
vyplaceni dividendy ve vysi 145 K¢, to znamenalo celkové vyplaceni ve vysi 78 miliard K¢ a
pfi zptisobu vlastnéni, kdy stat drzi ve svych rukou 69,78 procenta akcii, piibylo do statniho
rozpoctu cca. 54 miliard K¢.

Akcie u druhé zkoumané spolecnosti, Komer¢ni banka, a. s., mély opacny trend. Zacatek
roku 2022 pro né¢ znamenal tézky propad o 30%. I kdyZ to na zacatku nevypadalo. Banky v
Ceské republice mély lonisky rok z hlediska hospodéiského vysledkil velmi dobry. Zisky, které
byly uz zdanény, vyrazné rostly a tak se na prvni pohled zdélo, ze ceny akcii u obchodovanych
bank na prazské burze musi rast. Opak byl ovSem pravdou a akcie bank klesaly. Podle mého
nazoru za vyrazngj$im propadem stala obava z blizici se recese hospodaiského cyklu, jez miize
narusit hospodatfeni podnikli a firem. Mezi dalsi negativni faktory fadim politickou krizi ve
svété, kdy hlavné rusko-ukrajinsky konflikt vyvolava v potencionalnich akcionafich obavy.
Svoji roli samoziejmé hraji i drahé ceny za energie nebo medvédi trh na akciovych trzich ve
Spojenych statech americkych. Komer¢ni banka, a. s. jako druha nejvétsi tuzemska spolecnost
obchodovatelnd na prazské burze musi kazdorocné platit windfall tax, neboli dai z
mimotadnych ziskl. Ta se méla pohybovat okolo 60 procent. Negativni vliv ruské invaze na
cenu akcii popisuje i Tong (2024), ktery tvrdi, Ze valecné Soky zpiisobily zna¢né dopady na
makroekonomické podminky, finan¢ni trhy a globalni finan¢ni stabilitu a zatimco ceny akcii
klesaly, vynosy dlouhodobych vladnich dluhopisi byly stabilni. To poté nevedlo k odlivu
kapitalu do Spojenych stati americkych.

VO3: Jaky je vztah mezi vyvojem inflace a cen akcii v daném obdobi?

Vztah vyvoje inflace a cen akcii ur¢uje korelacni analyza, kterd je zobrazena v Tabulce 1.
Korelaéni koeficient r mezi akciemi CEZ, a. s. a inflaéni hodnotou vysel 0,712695427. Tato
hodnota patii do skupiny stfedné vysoké korelace. Takto vysoka hodnota neni ndhodna. Z Grafu
1 a Grafu 2 je patrné, ze obé proménné zaCaly v podobném cCase stoupat. Proto je jejich
vzéajemné propojeni sttedné vysoké.

Korelaéni koeficient r mezi akciemi Komeréni banky, a. s. a mirou inflace vysel vyrazné
méng. Jeho hodnota -0,32775789 patii do skupiny sttedné nizké korelace. Jejich diivod je opét
zietelng Citelny z grafli, které se danému vyvoji vénuji. Tedy Graf 1, ktery zachycuje vyvoj
inflace a Graf 3, ktery zachycuje vyvoj cen akcii u Komeréni banky, a. s. Je mozné si v§imnout,
ze ve chvili, kdy zacala inflaéni hodnota v Ceské republice nabyvat na sile, akcie Komeréni
banky, a. s. zacaly pomalu klesat.

Za pomoci t — testu je ovéfeno, jestli hodnoty korela¢nich koeficienti jsou opodstatnéné a je
na né spolehnuti. V Tabulce 2 jsou uvedeny hodnoty, které zobrazuji vysledky dvou
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proménnych: ceny akcie CEZ, a. s. a hodnoty inflace. Na zékladé vysledki lze Fict, Ze existuje
statisticky vyznamny rozdil mezi primérnymi hodnotami cen akcii CEZ, a. s. a hodnotami
inflace. Konkrétng Ize interpretovat, 7e ceny akcii CEZ, a. s. jsou pozitivné korelovany s
hodnotami miry inflace. To znamena, Ze s rostouci inflaci obvykle roste i cena akcii CEZ, a. s.
Tento vztah 1ze vysvétli tak, Ze inflace zvySuje naklady podniki, coz vede k vyS$im cenam
zboZi a sluzeb. To mlze vést k vy$§im pii{jmim podniktli, coz mlze zvysit jejich hodnotu na
akciovém trhu.

V tabulce 3 jsou zobrazeny hodnoty, které zobrazuji vysledky dvou dalSich proménnych:
ceny akcie Komer¢ni banky, a. s. a hodnoty inflace. Z vysledkt vyplyva, ze existuje negativni
korelace mezi cenou akcii Komer¢ni banky, a. s. a hodnotou inflace. To znamend, Ze pokud
roste inflaéni hodnota, klesa cena akcie Komer¢ni banky, a. s. a naopak. Cena akcii Komer¢ni
banky, a. s. je citliva na zmény hodnoty inflace. Pokud tedy inflace roste, investoii jsou méné
ochotni investovat do akcii Komer¢ni bankys, a. s.

Z vysledkt je patrné, Ze vztah mezi inflaci a cenou akcie mtze pozitivni. Ke stejnému zavéru
také Banda et al. (2019), ktefi tvrdi, Ze inflace ma vyznamny pozitivni vztah s cenami akcii.

Zavér
Cilem prace bylo zhodnotit, zda inflace v letech 2018 - 2022 ovliviiovala cenu akcii v Ceské

republice. Konkrétné u dvou zkoumanych spoleénosti, CEZ, a. s. a Komeré&ni banka, a. s. Z
odpovédi na vyzkumné otazky je mozné potvrdit, Ze cil prace byl splnén v plném rozsahu.

Bylo zjisténo, 7e mira inflace se ve sledovanych letech vyvijela pro Ceskou republiku
negativné. V pocatku sledovaného obdobi se sice drzela v hodnotach, ke kterym sméfuje cil
Ceské narodni banky, oviem s postupem &asu mira inflace rostla, aZ se jeji hodnota na konci
roku 2022 vysSplhala pfes 15 procent. Hlavnimi divody takto vysokého vzristu byla
jednoznacné energetickd krize a také ruska invaze na Ukrajinu. Druhd vyzkumna otdzka se
zabyvala vyvojem cen akcii u zkoumanych spoleénosti CEZ, a. s. a Komeréni banka, a. s. Jejich
vyvoj je spole¢né¢ popsan v Grafu 4, kdy bylo zjisténo, Ze vyvoj ceny akcie energetické
spolecnosti byl pozitivni a z pivodni hodnoty v lednu 2018 517,50 K¢ se v prosinci roku 2022
stala cena 770,00 K¢ za jednu akcii. Opaény vyvoj ceny akcie byl zpozorovan u Komeréni
banky, a. s. Jeji cena za jednu akcii ve zkoumaném obdobi pomalu klesala, a i kdyz v fijnu 2020
zacala zase riist, hodnota v prosinci 2022 byla o 280 K¢ nizsi nez v lednu 2018. Tteti vyzkumna
otazka se zabyvala vztahem mezi vyvojem inflace a vyvojem cen akcie u zkoumanych
spoleénosti. U CEZ, a. s. byl zji§tén pozitivni vztah. To znamena, e pokud ve sledovaném
obdobi rostla inflace, rostla i cena akcie energetické spolecnosti. U Komeréni bankys, a. s. byl
zjiStén vztah negativni. S ristem inflace cena akcie u bankovni spole¢nosti klesala. Dikazem
jsou vypocty korelacniho koeficientu r a nésledné provedeného t — testu. Je vSak tieba
poznamenat, Ze tento vysledek je zaloZen na pozorovani pouze 60 hodnot.

Je mozné, ze by se vysledky mohly lisit, pokud by bylo pozorovano vice hodnot. Vyzkum
je urcen pro akciové spolecnosti, které mohou na jeho zaklad¢ zjistit, zda s rostouci mirou
inflace hodnota jejich akcie roste nebo klesa.
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Jaky vliv mé inflace na vyvoj akcii v Ceské republice neni mozné stoprocentné urcit. Jednou
vySel vztah pozitivni, podruhé negativni. Zalezi, jak inflace ovlivituje dany sektor, v kterém
spole¢nosti podnikaji. Lze ovSem fici, Ze inflace ovliviiuje cenu akcie.
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Abstract

The aim of this paper was to map the price development of selected metal commodities - gold
and silver from 1 January 2015 to 1 January 2023, to determine whether the COVID-19
pandemic had an impact on their price development and whether there is a linear relationship
between the prices of these commodities. The validity of the correlation between the prices of
gold and silver was examined using correlation analysis. The resulting correlation coefficient
showed a very high linear dependence between the variables. This relationship is directly
proportional, i.e., the price of silver increases with the growing price of gold and vice versa. The
price data was obtained by content analysis and evaluated by graphical analysis. During the
period under review, the price of both commodities increased, and the curves of both
commodities followed a similar pattern. The gold price evolved from the original value of CZK
877.19/g to the price quoted on 1 January 2023, which was CZK 1 327/g. The price of silver
also saw a price development, from CZK 11.64/g to CZK 17.43/g. From an investment point of
view, the COVID-19 pandemic had a positive effect on both commodities, as prices increased
significantly, especially for gold, which can serve as an investment metal in times of economic
crises. The biggest limitation of this work was the COVID-19 pandemic and the war in Ukraine.
These two events influenced the price development of both commodities and thus reflected in
the research results.

Keywords: Gold, silver, correlation analysis, price development, COVID-19 pandemic.
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Introduction

Commodities have long been considered an outsider in the investment world, often
for a good reason. Unlike shares, commodities do not offer the so-called market’s beta,
where prices rise over time with economic activity. In contrast, they represent a set of
unique price returns reflecting the underlying dynamics of supply and demand for
tangible assets that serve as a building block of the global economy (Boal & Wiederhold,
2021). The literature describes a significant relationship between commodity prices and
their futures and macroeconomic variables, which indicates the important role
commodities play in the real economy (Ye et al,, 2019). Commodity futures contracts
originated as a form of agricultural insurance and were primarily used for the
stabilization of commodity prices (Chadwick, 2018). Generally, the actual price of globally
traded commodities is determined by supply and demand. One of the major factors
determining the actual price of commodities is changes in demand for commodities
associated with unexpected fluctuations in global real economic activity (Kilian & Zhou,
2018). Given that the supply of commodities is vital to modern society, fluctuations in
commodity prices can significantly affect the functioning and sustainable development of
macroeconomy, manufacturing activities, and people’s safety and well-being. The
commodity market also plays a key role in international industrial chain and sustainable
development (Zhang et al, 2022). Price jumps in commodity markets are rare and
extreme events occur less often than in stock markets. However, the correlation of jumps
between commodities can be high depending on the commodity sectors. Energy, metal,
and grain commodities show high jump correlations, while jumps in meat and soft
commodity prices are only slightly correlated (Nguyen & Prokopczuk, 2019).

The objective of the paper is to map the development of selected metal commodity
prices, specifically, gold and silver, in the period 1 January 2015 - 1 January 2023, to
determine possible impact of the COVID-19 pandemic on the development of their prices,
and to find out whether there is a linear relationship between the commodity prices. To
achieve the objective set, the following research questions are formulated:

By answering this research question, it is possible to determine the development of
gold and silver prices over the last eight years. The data are then used to answer RQ3.

RQ1: How did the gold and silver prices evolve in the years 2015-2023?

The question will be answered using the comparison of gold and silver prices in the
period 1 January 2019 - 1 January 2023. The COVID-19 epidemic was declared pandemic
by the WHO on 30 January 2020. By comparing the development of prices in this period,
it is possible to determine the impact of the pandemic on the development of individual
commodities.

RQ2: What was the impact of the COVID-19 pandemic on the development of the gold
and silver prices?
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By answering this research question, it will be possible to determine whether there
is a relationship between the price of gold and silver, i.e., how the price of one commodity
influences the price of the second one.

RQ3: Is there a linear relationship between the prices of gold and silver?

Methods and Data

Resistance to corrosion, rarity, and value represent basic properties that make gold a
suitable medium of exchange in the financial and business sphere. Moreover, the supply
and demand for gold results in its uniqueness compared to other precious metals with the
same properties as gold; therefore, gold is a safe way to store funds in the case of a
financial crisis or instability and volatility in world markets. Gold has long been used as a
means of trade and transactions all over the world and plays an integral part in monetary,
business, commercial, and financial activities. What is even more important is the fact that
it is used as an economic benchmark for the global economy and will continue to play an
important role in the global economy (Baguda & Al-Jahdali, 2021). Besides buying and
selling gold physically, some markets also enable electronic gold trading (Nawaz et al,,
2020). The movement of prices of gold as the preferred investment tool is gaining
attracting an increased attention. The results show that gold is a weak hedge against
political risk and this weak hedge has time-lag effects. Compared to macroeconomic
factors, financial speculation shows stronger explanatory power on changes in gold
returns, because international speculative forces are becoming increasingly more active.
Moreover, the exchange rate and interest rate contribute less to gold returns and are
negatively correlated with gold returns. As for the impact of the political risk
subcomponents, external conflicts turn out to have the strongest explanatory power on
the fluctuations in the gold market (Ding et al., 2022).

The unique properties of silver, especially in the form of nanoparticles, enable using
it for many applications. Silver nanoparticles can be used in the production of electronic
and solar energy harvesting devices, advanced analytical techniques, catalysis, and
photocatalysis. Moreover, they can also be used in medicine for bioimaging, biosensors,
and antibacterial therapies (Pryshchepa et al., 2020). As with most commodities, silver
price is determined by speculations on the side of supply and demand, which makes the
price of silver volatile due to a smaller market, lower market liquidity, and demand
fluctuations between industrial and storage uses (Ayele et al, 2020).

The impact of the COVID-19 pandemic on the price volatility is different in the case of
financial assets and precious metals assets. While the infection speed, i.e., the number of
people infected with COVID-19, amplify the effect on the tendency towards a high price
volatility regime for S&P 500 and FTSE 100 indices, in the case of futures, the effect of the
infection speed as well as the number of deaths on gold and silver is moderated, which
implies that the gold and silver markets act as risk-hedging safety assets alternative to
financial assets during the COVID-19 turmoil.
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Schweikert (2018) used a quantile cointegration model to demonstrate the
relationship between the prices of gold and silver. While cointegration models, which
assume constant cointegration vector, are not able to identify cointegration relationship
between the prices of gold and silver, the author proved the existence of a non-linear long-
run relationship. The cointegration vector was modelled as dependent on state and varied
over time. Quantile cointegration estimates show considerable asymmetry in the
relationship. The results indicate that the significant role of precious metals as investment
opportunities, especially in period of economic upheavals, leads to the interdependence
of gold and silver in these periods.

Cheng et al. (2020) examined whether the role of gold changes as a result of the
introduction of gold exchange-traded funds (ETF) on the basis of sample data from seven
countries where physically-backed gold ETFs have been issued. The results show that the
traditional role of gold really changes after the introduction of gold ETFs, especially in the
corresponding stock markets. The hedging and safe have functions gold provides are
fading away in the post-ETF period in stock markets. However, in currency markets, gold
still serves as a hedging asset and safe haven, and these effects become stronger in the
periods after the introduction of ETFs. Moreover, golden ETFs play the role of a relatively
strong safe haven compared to physical gold, while the leading (lagged) returns of stock
fall extremely. Like the purposes of using physical gold assets, gold ETFs provide hedging
and safe haven against the exchange rate risks. The results of the study suggest that gold
could be to large extent replaced by gold ETFs, and investors could use it to avoid potential
risks in financial markets.

Correlation analysis is one of the fundamental mathematical tools to identify the
dependence between classes (Lai et al., 2019). This type of analysis was used by Yang et
al. (2019) to identify processes and analyse alarms. However, traditional methods of
correlation analysis were found to be inefficient for these purposes due to the effect of
process time delays on analysis results. By converting alarm data sequences to time node
sequences, the method of block matching similarity (BMS) is able to reduce the calculation
burden of the correlation analysis. With regard to time delays between the alarm
variables, the improved method of maximal correlation coefficient reducing the effect of
time delays and improving the accuracy of the correlation analysis was introduced. To
demonstrate the efficiency and effectiveness of the proposed method, a numerical case
and the Tennessee Eastman process were used.

Secondary data analysis can be a benefit for advanced academic researchers, as it
provides large data samples and various data on multiple topics (Renbarger et al., 2019).
Qualitative content analysis is a research method conducted either inductively or
deductively. Inductive method is often used by qualitative researchers and is more widely
presented in qualitative research manuals than the latter one. While in an inductive
approach, the researcher draws categories/topics from data collected at the beginning of
the research, in deductive, also called guided, approach, researchers draw from (existing)
theories in order to determine categories/topics that guide the research. Deductive, or
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guided qualitative content analysis is used for testing, confirming the relevance of a
theory/theories guiding the research, or to extend the application of the theory/theories
to contexts/cultures other than those in which the theory was developed. This approach
is used by quantitative rather than qualitative researchers for creating data (Kibiswa,
2019). Quantitative information represent “hard” data, which are considered more
persuasive than qualitative data (Liu, 2022). The purpose of the content analysis/Purpose
content analysis is a methodology used in many academic disciplines as a tool to obtain
quantitative measures from textual information. Content analysis can be used for
pharmacy educators and is useful in examining a wide variety of data, including textual,
image, and audio datasets (Kleinheksel et al., 2020)

For the purposes of this paper, content analysis is primarily used for secondary data
collection. The findings are analysed using correlation analysis, graphical analysis, and
comparative analysis, which will enable answering all the research questions formulated.

The first research question will be answered using the content analysis, which will
analyse data obtained from the Kurzy.cz (Kurzy.cz, b.r.) website and the Czech Statistical
Office (CSU, 2023). The period under study is 1 January 2015 - 1 January 2023. Data will
be monitored at the beginning of each month and recorded in an MS Excel spreadsheet.
The subject of each observation is the gold price in individual years in CZK/g. The
obtained data are then graphically processed and used for answering the third research
question.

Data necessary for answering the second research question are analysed using
quantitative content analysis based on the data obtained from the Czech Statistical Office
(CSU, 2023) and Kurzy.cz (Kurzy.cz, 2023). There will be monitored the development of
the prices of gold and silver in the period 1 January 2019 - 1 January 2023 and
subsequently, both trends will be compared. Data will be monitored at the end of each
month and recorded in an MS Excel spreadsheet. The monitored period is selected so that
it covered the year before the outbreak of the COVID-19, the year in which the pandemic
started, and the period after the massive spread of the virus stopped. These results enable
understanding the impact of the COVID-19 pandemic on the development of both metal
commodities” prices.

To be able to answer the third research question, data obtained to answer the first
research question. Correlation analysis with the help of Pearson correlation coefficient
will be used to confirm possible existence of the linear relationship between the prices of
gold and silver. This is a sample correlation coefficient, which can be calculated as follows
(MUNI MED, 2018) (1):

. 2ilxi — )i —y) _ Y Xy — nXy
\/Zi(xi — X)? \/Zi(yi - y)? (n — 1D)sys,

(1

where:
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X — sample average gold price [CZK/g]
y - sample average silver price [CZK/g]
s, — sample standard deviation of gold price

s, - sample standard deviation of silver price

The correlation coefficient r is calculated using the data analysis in MS Excel. For the
purposes of this paper, the correlation coefficient is divided into five categories,
specifically, very weak linear dependence, weak linear dependence, moderate linear
dependence, strong linear dependence, and very strong linear dependence. The
classification will serve to better interpretation of the identified correlation relationship
between the given commodities.

Very weak linear dependence r=0 - 0.2

Weak linear dependence r=0.2-04
Moderate linear dependence r=0.4-0.6
strong linear dependence r=0.6-0.8
very strong linear dependence r>=0.8

If the correlation coefficient equals zero, there is no linear dependence between the
variables. Positive values indicate a directly proportional relationship, i.e., the price of one
commodity grows with the rising price of the second commodity. Negative values suggest
an indirectly proportional relationship, i.e., the price of one commodity decreases with a
rising price of the second commodity. The closer the value of the correlation coefficient is
to one or minus one, the stronger the linear relationship is. The chosen significance level
ais 5 %.

To verify the normality of the data, it is necessary to refute or confirm the formulated
null hypothesis, for which an alternative hypothesis is formulated as follows.

HO: There is a linear relationship between the prices of gold and silver.

H1: There is no linear relationship between the prices of gold and silver.

Results

Data on the prices of both commodities were monitored always on the first day of
each month. A table showing the prices of gold and silver in the monitored period is
presented in the appendix.
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Graph 1. Trend of gold prices in [CZK/g]
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Source: Authors according to (Kurzy.cz, 2023).

Graph 1 shows the trend of the gold price in the period 1 January 2015 - 1 January
2023. The data about the prices of this commodity were obtained from the Kurzy.cz
website and are given in CZK/gram. The maximum gold price was recorded in March
2022. From 2015, the price of gold grew by approx. 51 %. In the period 1 January 2015 -
1 February 2015, one of the biggest price jumps in the gold price was recorded,
specifically, an increase of approximately 15 % compared to the preceding month;
between 1 February 2022 - 1 March 2022, the increase was about 14.5 %.

Graph 2. Trend of silver prices in [CZK/g]
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Graph 2 shows the development of the silver prices between 1 January 2015 and 1
January 2023. The data about the prices of this commodity were obtained from the
Kurzy.cz website and are given CZK/gram. As seen in the graph, the maximum price was
recorded in February 2021. From the year 2015, the price of silver grew by about 50 %.

Graph 3. The impact of COVID-19 pandemic on commodity prices [CZK/g]
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Legend: cena zlata (K¢/g) - price of gold (CZK/g); cena stiibra - price of silver

Graph 3 shows the impact of the COVID-19 pandemic on the prices of gold and silver.
The monitored period covers the year before the pandemic, during the peak of the
pandemic (declared by the WHO on 30 January 2020), and the period until the beginning
of 2023, when the COVID-19 virus and its mutation were still active, but the number of
infected people fell sharply, and the pandemic crisis was on the wane. As seen in the graph,
the situation had an impact on the prices of both commodities. The development of gold
prices showed a gradual growth without any significant price jumps; however,
considerable fluctuations could be observed. Within the monitored period, the price of
gold rose from the initial 877,19 CZK/g to 1 327 CZK/g on 1 January 2023, while the price
of silver rose from 11,31 CZK/g to 17,43 CZK/g. The results thus confirm that the COVID-
19 pandemic had an impact on the development on the gold and silver prices. In times of
crisis, gold serves as a hedging investment metal, as its value increases during global
crises.

Table 1. Correlation between gold and silver prices

gold silver
Gold 1
silver 0.802981 1

Source: Authors according to (Kurzy.cz, 2023).
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A correlation analysis was performed on the basis of the data obtained from the
Kurzy.cz website. The resulting correlation coefficient is equal to the rounded value of
0.80, which means that there is a very strong linear dependence between the prices of
gold and silver, and this relationship is directly proportional, i.e., the value of one variable
increases with the growing value of the second variable. The significance level was set to
0.05 for this purpose. This value is lower than the value of the correlation coefficient;
therefore, the alternative hypothesis H1 is rejected and the hypothesis HO stating that
there is a linear relationship between the prices of gold and silver is accepted.

Discussion

Based on the results obtained, it is possible to answer the research questions:
RQ1: How did the price of gold and silver evolve in the last eight years?

The data needed to answer this research question were obtained using a content
analysis and processed and evaluated using a graphical analysis. At the beginning of the
monitored period, the price of gold was 877, 19 CZK/g. From the year 2015, the price of
gold rose by approx. 51 %. The maximum price (1 428,29 CZK/g) was recorded in March
2022. In the period 1 January 2015 - 1 February 2015, one of the biggest price jumps was
recorded of approx. 15 %. Another large fluctuation was recorded between 1 February
2022 and 1 March 2022 (a rise by about 14.5 %). The price of silver was 11,64 CZK/g at
the beginning of the monitored period. From the year 2015, the price of silver rose by
approximately 50 %, with the maximum price being recorded in 2021, reaching the value
of 20,8 CZK/g. The results thus indicate a similar price development of both commodities.

RQ2: What was the impact of the COVID-19 pandemic on the development of the gold
and silver prices?

The data necessary to answer this research question were obtained from the content
analysis and graphically processed. COVID-19 was a global pandemic on 30 January 2020.
The results show that this situation affected the price development of both commodities.
The gold and silver curves show price jumps, which are more pronounced in the case of
the silver price. The values of gold and prices grow in the periods of economic crises; both
metals can thus serve as hedging assets. It is primarily gold, which serves as a hedging
investment metal in times of crisis.

Kanamura (2022) examined the impact of the COVID-19 pandemic on the volatility of
financial assets and metal prices. The findings of the author are thus in line with the
findings resulting from the presented research, stating that from the perspective of
investment, the COVID-19 pandemic had a positive impact on the price development of
these commodities, which can thus be considered hedging assets and alternatives to
financial assets in times of economic crises.

RQ3: Is there a linear relationship between the prices of gold and silver?
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The data needed to answer this research question were obtained through a content
analysis and graphically processed. The value of the correlation coefficient obtained
through a correlation analysis was 0.80 after rounding. It can thus be concluded that there
is a very strong linear dependence between the prices of gold and silver. If the value of
one variable increases, the value of the other variable rises as well. The significance level,
which was set at 5 %, is lower than the value of the correlation coefficient; therefore, the
alternative hypothesis H1 is rejected and the null hypothesis HO, stating that there is a
linear relationship between the prices of gold and silver, is accepted.

In his study, Schweinkert (2018) used a quantile cointegration model to prove the
relationship between the prices of gold and silver. The authors agree with the finding that
there is a relationship between these two commodities, especially in the periods of
economic turmoil.

Conclusion

The objective of the paper was to map the development of the selected metal
commodities - gold and silver between 1 January 2015 and 1 January 2023, to determine
whether the COVID-19 pandemic had any impact on the development of their prices, and
whether there is a linear relationship between the prices of these two commodities. The
objective of the paper was achieved.

The price of both metal commodities rose in the monitored period. At its beginning,
the price of gold was 877,19 CZK/g, while the final price was 1 327 CZK/g. Similarly, the
price of silver grew as well in the monitored period, rising from the initial value of 11,64
CZK/gto 17.43 CZK/g. The curves of both commodities showed a similar trend.

Furthermore, it was found that the COVID-19 pandemic affected the price
development of both commodities. Its influence was positive from the perspective of
investment, as the prices of both commodities grew significantly. Before the pandemic,
the price of gold ranged between 932,79 - 1 095,15 CZK/g, while the price of silver was
between 11,31 and 12,69 CZK/g. After the end of the peak of the COVID-19, the price of
gold was about 1 327 CZK/g and the price of silver about 17,43 CZK/g. This implies that
mainly gold can serve as an investment metal in times of economic crises.

The results of the correlation analysis confirmed the existence of a linear relationship
between the prices of gold and silver. The value of the correlation coefficient equals 0.80
after rounding, which indicates a very strong linear dependence. In practice, a positive
correlation coefficient means that if the price of one commodity increases, the price of the
other commodity will grow as well and vice versa.

The biggest limitation of this research was the COVID-19 pandemic and the war in
Ukraine. These two events influenced the development of both commodities” prices and
were thus reflected in the research results.
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A recommendation for further research is to collect the data again after the effects of
the global crisis have subsided and to make new calculations and compare whether the
results will match. Furthermore, it is recommended to increase the frequency of data
collecting, i.e., collect data not only at the beginning of each month. With a higher
frequency, more accurate results could be obtained.

The findings could be used also for predicting the future development of the gold and
silver prices.
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Abstract

The aim of the work was to evaluate the offers on the furniture market in the Czech
Republic and to predict the amount of this offer until 2025. To evaluate the structure
of the furniture offer, a content analysis of the websites of five specific companies
was carried out. The company's offers include a wide range of products for both
home and work environments. The weakness is the focus on only five selected
companies. The volume of the offer was determined thanks to the assumption that
the companies offering will sell as much. Here the sum of the sales was done. The
predicted bid was performed using regression analysis. The predicted supply is
increasing.

Keywords: Bitcoin, Ethereum, vyvoj kryptomén, Pearsoniiv korelaéni
koeficient, kryptoména

Uvod

Kryptomény jsou digitalni mény, které lze pouzivat k pfimym maloobchodnim nakuptim,
ale také jako finan¢ni aktiva obecné. Vyznacuji se nékterymi rysy, které je odlisuji od ostatnich
aktiv, a to skutecnostmi, ze nepodléhaji Zadné centralizované institucionalni autorité a Ze nemayji
fyzické zastoupeni. DalSim dilezitym rysem, ktery cini tento druh mény ponckud
kontroverznim, je skuteCnost, ze nejsou spojeny s zadnymi hmotnymi aktivy (Ferreira &
Pereira, 2019). V uplynulém desetileti se technologii blockchain a jeji kryptoméné Bitcoin
dostalo znacné pozornosti. Bitcoin zazil vyrazné cenové vykyvy v dennim i dlouhodobém
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ocenéni (Wang & Wang, 2020). Kryptomény jsou zaloZeny na blockchainu. Naptiklad v§echny
historické transakce Bitcoinu jsou ulozeny v blockchainu Bitcoinu, ale vlastnici Bitcoinu jsou
obecné¢ neznami. To je divodem pseudoanonymity Bitcoinu, proto se Casto pouziva k
nelegalnim transakcim. Bitcoinové adresy jsou spojeny s identitou uzivatelt Bitcoinu (Qin et
al., 2022). Blockchain se pouziva ptedevSim v aplikacich pro kryptomény, jako je Bitcoin a
Ethereum (Ehrenberg & King, 2020). Blockchain byl Siroce nasazen v riznych oblastech, jako
jsou finance, vzdélavani a vetejné sluzby. Blockchain ma decentralizované mechanismy s
trvalosti a auditovatelnosti a funguje jako neménné distribuovana tcetni kniha, kde transakce
spole¢né provadéji celosvétové distribuované uzly prostiednictvim algoritmi konsensu
zalozenych na kryptoménach (Wei et al., 2022). Béhem nedavného vyvoje se kryptomeény staly
znamym klicovym faktorem finan¢nich a obchodnich pftilezitosti. Investice do kryptomén vSak
nejsou viditelné s ohledem na nekonzistentni aspekt trhu a volatilitu vysokych cen (Shahbazi
& Byun, 2021). V poslednich letech se v souvislosti s rozvojem kryptomén a Sir§imi
implementacemi technologie blockchain zacalo hovofit o digitdln¢ decentralizovanych sitich,
které rovnomérné rozd€luji kontrolu mezi své protéjsky. U Bitcoinu, prvni kryptomény
zalozené na blockchainu, je ménova politika provadéna prostfednictvim softwaru vytvorené¢ho
na zékladé modelu konsensu s otevienym zdrojovym kodem. Tim se prosazuje
technodecentralisticka ideologie, ktera slibuje demokratizaci spolecnosti tim, Zze vymyti
centralizované body kontroly v ekonomickych systémech (Parkin, 2019). V poslednich letech
jsme sveédky rostouciho trendu bezhotovostnich transakci i produktd a sluzeb proddvanych
vyhradné timto zpisobem (Fabris, 2019).

Cil prace

Cilem prace je hodnoceni vyvoje cen Bitcoinu a Etherea v poslednich péti letech. Déle, jejich
porovnani. Pro tyto ucely byly zvoleny nasledujici otazky:

Zodpovézenim této vyzkumné otazky, bude zjisténo, jak se vyvijela cena Bitcoinu za
poslednich 5 let, coz je potiebné, abychom dokazali analyzovat vyvoj ceny Bitcoinu.

VOI1: Jak se vyvijela cena Bitcoinu behem poslednich 5 let?

Odpovédi na tuto vyzkumnou otézku, bude zjisténo, jak se v poslednich 5 letech vyvijela
cena Etheru, coz je dilezité, pro analyzu vyvoje ceny Etherea.

VO2: Jak se vyvijela cena Etherea behem poslednich 5 let?

Zodpovézenim této vyzkumné otazky, bude zjisténo, zda existuje vztah mezi vyvojem cen
Etherea a Bitcoinu za poslednich pét let.

VO3: Existuje vztah mezi vyvojem cen Etherea a Bitcoinu za poslednich 5 let?

Literarni reserse

Bitcoin je kryptoména pro spravu a pievod penéz distribuovanym zptsobem. Sit’ Bitcoinli
vytvaii slozity systém ekonomickych pobidek, ktery fidi jeji vnitini fungovani a ovliviiuje
bezpecnostni zaruky sité a jeji vyvoj. Neddvny vyvoj Bitcoinu jako spekulativniho aktiva a zde
prudce rostouci cena Bitcoinu vyrazné motivuji k ucasti v siti (Li & Liao, 2018). Bitcoinovy
blockchain lze chéapat jako prvni plné funkéni DLT, ktery existuje. Blockchain se rychle vyviji

53



jako dalsi prevratnd inovace v oblasti bezpe¢ného piipojeni (Yadav et al., 2023). K dneSnimu
primyslu i akademické obce. Bitcoin je elektronicky platebni systém zalozeny spiSe na
kryptografii nez na kreditu. Bez ohledu na to, zda se lidé nachazeji ve stejném mésté nebo zemi,
mize Bitcoin poslat kterakoli osoba kterékoli jiné osobé, kdyz se dohodnou. Trzni hodnota
Bitcoinu od jeho vzniku v roce 2009 roste a jeho soucasna trzni hodnota ¢ini 160 miliard USD.
Samotny Bitcoin od svého vyvoje odhalil mnoho problémt a ¢eli vyzvam ze vSech oblasti
spole¢nosti; protivnici proto mohou slabiny Bitcoinu vyuzit k dosazeni zna¢nych ziskii (Zhu et
al., 2020).

Ethereum je vedle bitcoinu druhou nejvétsi blockchainovou platformou s moznostni
spousténi chytrych smluv. S rozsitenim technologie blockchain Ethereum rychle roste. Uzivatel
na platform¢ Ethereum muze realizovat chytré smlouvy i pfevadét svou kryptoménu.
Kybernetické utoky se ¢asto zamétuji na kryptomeény. Krome toho mtze byt Ethereum zneuzito
zlomyslnymi uzivateli k provadéni atokt. Proto roste poptavka po dohledu nad siti Ethereum.
Aby byli vnitini uzivatel¢ Etherea chranéni pred utoky, mél by poskytovatel internetovych
sluzeb (ISP) dohlizet na provoz Etherea od svych vnitinich uzivateld nebo k nim (Hu et al.,
2022). Etherum pfitdhlo v poslednich nékolika letech Sirokou pozornost a nashromazdilo
vyznamné transakéni rekordy. Zéakladni struktura sit¢ Ethereum je vSak stale relativné
neprozkoumand. Rovnéz bylo u¢inéno jen velmi malo pokusti o provedeni predvidatelnosti
spojeni v siti transakci Ethereum (Said et al., 2021). Ethereum, se schopnosti spoustét chytré
smlouvy, pfitahuje Sirokou pozornost a jeho trzni kapitalizace dosdhla 20 miliard USD.
Ethereum podporuje nejen svou kryptoménu s nazvem Ethereum, ale poskytuje také
decentralizovanou platformu pro provadéni inteligentnich smluv ve virtudlnim stroji Ethereum.
Ptestoze se cena Etheru blizi 200 USD a na Ethereu bylo nasazeno témét 600 tisic chytrych
kontraktt, o charakteristikdch jeho uzivatell, chytrych kontraktii a vztazich mezi nimi je znamo
jen malo (Jiang et al., 2023).

Podle prizkumu "PWC" byl Bitcoin a Ethereum v prvnim ctvrtleti roku 2021
nejpopuldrnéjsi. Pro dnesSek zlistdva Bitcoin nejoblibenéjsi kryptoménou. Prvni alternativou
Bitcoinu je Ethereum. Ethereum je po Bitcoinu druhou nejoblibenéjsi a nejkapitalizovangjsi
kryptoménou na svété. Cilem vytvofeni Etherea je poskytnout komukoli na svété
decentralizovanou sadu finan¢nich produkti. Tyto kryptomény se liSi dobou blokovani,
algoritmy, na kterych bézi, a svymi celkovymi cili. (Kozlovskyi, 2021).

(Koch & Dimpfl, 2023) zkouma, jak pozornost drobnych investort ovlivituje spole¢ny vyvoj
cen kryptomén. Spole¢ny pohyb méfi pomoci realizované korelace a miry zalozené na R2.
Zjistuje, ze rostouci pozornost vyjadiend indexy objemu vyhledavani na Googlu nebo poctem
tweetl na Twitteru Granger — zpiisobuje zvyseni synchronicity cen Bitcoinu, Etherea, Litecoinu
a Monera. Z toho vyplyva, ze pozornost, zejména k Bitcoinu, je hlavnim faktorem ovliviiujicim
ceny kryptomén. Masova pozornost a z ni plynouci stadovitost drobnych investorti vede k tomu,
ze se ceny ruznych kryptomén pohybuji synchronnéji. (Naeem et al., 2021) pomoci ¢asové
proménné miry neefektivnosti ukazuje, Zze vypuknuti COVID-19 negativné ovlivnilo
efektivnost ¢tyf kryptomeén (Bitcoinu, Etherea, Litecoinu a Ripplu), a to vzhledem k vyraznému
zvyseni urovné neefektivnosti v obdobi COVID-19. V tomto ptipadé se jedna o vyrazny nartist
efektivnosti. Nejvice byly zasaZeny Bitcoin a Ethereum a zarovenl se tyto dvé nejveEtsi
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kryptomény na konci bfezna 2020 rychleji zotavily z prudkého propadu smérem k neefektivité.
Zjisténi potvrzuji predchozi ditkazy, ze efektivnost trhu se méni v ¢ase; rovnéz bezprecedentni
katastrofické udalosti, jako je vypuknuti COVID-19, maji nepfiznivy vliv na efektivnost
ptednich kryptomén.

Korela¢ni analyza je nejcastéji pouzivand metoda pro urceni vztahli mezi proménnymi,
nazyvanymi soubory proménnych X a Y (Yoon et al., 2021).

Vyzkum (Fernandez-Vazquez et al., 2023) ukazuje, Ze Bitcoin ziskava konkurencni vyhodu
jako Siroce rozsifeny platebni prostiedek, Ethereum vynika v pfijeti robustni a flexibilni funkce
inteligentnich smluv. (Costa et al., 2019) pfi korelaci Bitcoinu s ostatnimi analyzovanymi
kryptoménami zjistuje, ze pro kratkd ¢asovd méfitka maji vSechny kryptomény statisticky
vyznamné korelace s Bitcoinem. (Kozlovskyi, 2021) zjistil, Ze vicendsobné R pro 4 nahodn¢
vygenerované vzorky ukazuje, Ze existuje silnd korelace mezi Bitcoinem a Ethereem.

Vyzkumné metody a analytické piistupy, které podporuji zkoumani ve védach, musi
reagovat na neustalé zmény v teoretickych ramcich, vyzkumnych metodach a technologiich
pouzivanych pro podporu sbéru a analyzy dat v souc¢asnych vyzkumnych ramcich (Serafini &
Reid, 2019). Kvalitativni obsahové analyza je metodologicky ptistup k subjektivni interpretaci
dat (Lookingbill, 2022). Kvalitativni obsahova analyza se skldda z konvencniho, fizené¢ho a
sumativniho pfistupu k analyze dat. Pouzivaji se pro zajisténi deskriptivnich poznatki a
porozuméni zkoumanému jevu (Assarroudi et al., 2018).

Pro sbér primarnich dat u vyzkumné otazky c¢islo 1 bude pouzita stejné jako u vyzkumné
otazky cislo 2 obsahova analyza. Vyuziti obsahové analyzy umoZzni objektivni zkoumani a
vyhodnoceni dat. Tato data poté budou porovnavana u vyzkumné otazky cislo 3 a bude
aplikovana korela¢ni analyza, kterd povede k ziskani informaci o vzajemném vztahu mezi
Bitcoinem a Ethereem.

Data a metody

Je dulezité zvolit vhodné metody sbéru dat, aby bylo mozné adekvatné¢ odpoveédét na
vyzkumné otazky a naplnit stanovené cile. Nejprve bude popsan zptsob, jakym budou ziskédna
urcitd data pro dané vyzkumné otazky. Poté bude provedeno vyhodnoceni na zéklad¢ predem
stanovenych analyz. Zodpovézenim a vyhodnocenim otazek, bude naplnén cil.

Pro zodpovézeni prvnich dvou vyzkumnych otazek budou pouzita data z portalu Kurzy.cz
(Kurzy 2023) ktera budou podrobena obsahové analyze. Vetejné dostupné informace z portalu
Kurzy.cz lze vyuzit k ziskéni potiebnych dat. Ziskani téchto dat je u prvni vyzkumné otazky
nezbytné pro zjisténi vyvoje cen Bitcoinu a u druhé vyzkumné otazky pro ziskani informaci o
vyvoji cen Etherea v poslednich péti letech. Data o vyvoji cen Bitcoinu a Etherea budou k
dispozici v korunach kazdy mésic k prvnimu dni v mésici v obdobi od 1. ledna 2018 do 1.
kvétna 2023 a nasledné¢ zaznamenana v tabulkovém softwaru Excel. Tabulka vytvofena v
Excelu bude pouzita pro grafické znazornéni cenovych vykyvi.

U treti vyzkumné otazky je potieba zjistit, zda existuje vztah mezi vyvojem cen Etherea a
Bitcoinu, proto bude provedena Pearsonova korela¢ni analyza. Pro tento ucel budou vyuzita
data, ktera byla ziskana v ptfedchozich vyzkumnych otdzkéach. Pro vizualizaci vyvoje cen
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Bitcoinu a Etherea bude slouzit graf. Pro vypocet korelacniho koeficientu mezi dvéma
proménnymi X a y (tedy mezi Ethereem a Bitcoinem) bude pouzit Pearsontiv korelacni
koeficient, ktery méfi silu a smér linearniho vztahu mezi dvéma proménnymi a nabyva hodnot
mezi -1 a 1, kde hodnota -1 znamené dokonalou negativni korelaci (tj. kdyZz se jedna proménna
zveétsi, druhd proménna se bude snizovat). Naopak hodnota 1 znamena dokonalou pozitivni
korelaci (tj. pokud se jedna proménnd zvysi, bude se zvySovat i druha proménnd) a hodnota 0
znamena zadnou korelaci (tzn. mezi proménnymi neexistuje zadny vztah).

Vzorec pro vypocet Pearsonova korela¢niho koeficientu (Edelmann et al., 2021):
i, (Xi-X) (Yi-Y)

. [Eopr [Si,orieny?

kde:

X = % Y1 Xi - aritmeticky pramér prvnich méfeni

Y - aritmeticky priimér druhych méfeni

x ay —hodnoty proménnych

X ay —prumérné hodnoty proménnych

Y. —suma

\ — odmocnina

V softwaru Excel, bude pro vypocet korela¢niho koeficientu » pouzita funkce = CORREL.

Vysledna sila korelacni vazby bude, pro lepsi interpretaci v naslednych vysledcich,
povazovana nasledovné:

V softwaru Excel, bude pro vypocet korela¢niho koeficientu r pouzita funkce = CORREL.

Vysledna sila korelaéni vazby bude, pro lepsi interpretaci v ndslednych vysledcich,
povazovana nasledovné:

r=0-0,19 ,velmi slaba korelace*
r=0,20 - 0,39 ,,slaba korelace*
r=0,40 - 0,59 ,,stiedni korelace*
r=0,60 - 0,79 ,,silna korelace*
r=0,80 - 1,00 ,,velmi silna korelace*

Napftiklad pokud vyjde hodnota korelace r = 0,32 bude to ,,slaba kladné korelace*.

Pro vyuziti korelace v Excelu budou vyuzita data ve formatu ,,Cislo®, ktera budou
zaokrouhlena na cela ¢isla. Poté pres tlacitko ,,analyza dat* v karté¢ ,,data* bude zvolena funkce
,korelace”, kde do vstupni oblasti bude zahrnuta celé tabulka s daty i popisky, proto je nutné
mit zaskrtnuto ,,popisky dat v prvnim fadku* po provedeni bude stisknuto ,,0k*.
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Po vysledné korelaci je nutno ovéfit platnost stanovené nulové hypotézy (tzn. potvrdit nebo
vyvratit nulovou hypotézu), ke které je pfifazena alternativni hypotéza.

Hladina vyznamnosti o bude stanovena na 5 %.
HO: Mezi vyvojem cen Bitcoinu a Etherea existuje korelace.
H1: Mezi vyvojem cen Bitcoinu a Etherea neexistuje korelace.

Alternativni hypotéza tvrdi, Ze neexistuje zddna souvislost mezi vyvojem cen Etherea a
Bitcoinu, zatimco nulova hypotéza tvrdi, Ze mezi témito dvéma proménnymi existuje néjaky
vztah. Vysledek testu potom miize bud’ potvrdit nulovou hypotézu a potvrdit tak existenci
korelace mezi Ethereem a Bitcoinem, nebo nulovou hypotézu nepotvrdit a tedy zamitnout, coz
bude znamenat, Ze korelace mezi vyvojem cen Etherea a Bitcoinu neni statisticky vyznamna.

Pokud vysledny korelacni koeficient dosdhne statistické vyznamnosti mezi na stanovené
hladin€ vyznamnosti 5 %, znamena to, Ze s urcitou pravdépodobnosti bude potvrzena nulova
hypotéza o existenci korelace mezi vyvojem cen Bitcoinu a Etherea a zamitnuta alternativni
hypotéza. Naopak, pokud nedosdhne statistické vyznamnosti, znamena to, ze nejsou dikazy o
existenci korelace mezi vyvojem cen Bitcoinu a Etherea na stanovené tirovni pravdépodobnosti
5 % zamita se nulova hypotéza a piijima se hypotéza alternativni.

Vysledky
Po aplikaci metod uvedenych v metodické ¢asti prace na sesbirana data bylo zjiSténo:

Tabulka 1: Vyvoj ceny Bitcoinu v K¢

2018 2019 2020 2021 2022 2023
leden 290775 85296 163134 629600 1043052 374793
unor 185988 77628 212965 721433 833740 512608
brezen 228854 86139 197223 1075305 1014260 517983
duben 141272 95500 166487 1300874 1020907 615411
kvéten 192812 123263 218411 1217686 897278 599343
cerven 166945 197731 245822 763513 732499
cervenec 142519 240286 218309 723025 457567
srpen 166902 241315 263230 857963 559257
zafi 158892 229660 262763 1045484 495361
fijen 146296 195714 243010 1051415 484864
listopad 143977 210843 321700 1343628 507431
prosinec 96274 171446 408501 1288141 393327

Zdroj: Vlastni zpracovani dle (Kurzy.cz, 2023).

Pii pozorovani je patrné, jak se cena Bitcoinu v obdobi od roku 2018 do roku 2023 znaéné
meénila. V roce 2018 dosédhla nejvyssi hodnoty hned v lednu 290.775 K¢&. Poté béhem roku
klesala az do Unora roku 2019, kdy cena Bitcoinu snizila na své minimum 77.628 K¢ ve
sledovaném obdobi. V roce 2019 se dale cena pohybovala v priméru kolem 170.000 K¢&. Rok
2020 zaznamendva rast Bitcoinu na hodnotu 408.501 K¢. V listopadu roku 2021 dosahl Bitcoin
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svého maxima na hodnoté 1.343.628 K¢. Rok 2022 zaznamenal postupny pad ceny Bitcoinu,
kde v lednu byla cena 1.043.052 a v prosinci byla cena téméf o 2/3 nizsi a to 393.327 K¢.
Unorem roku 2023 zadala cena Bitcoinu opét mirng stoupat. Cena Bitcoinu k datu 1. kvétna
2023 ¢ini 599.343 K¢.

Graf 1: Vyvoj ceny Bitcoinu v K¢
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Zdroj: Vlastni zpracovani dle (Kurzy.cz, 2023).

Pro zlepSeni vizualizace byl vytvoten graf, ktery je odvozen z tabulky, avSak tabulka byla pro
ucely tvorby grafu upravena. Na grafu 1 je patrny velky nértst ceny v roce 2021 a nasledny pad
v roce 2022.

Béhem pozorovani vyvoje ceny Etherea od roku 2018 do roku 2023 je ziejmé, ze se cena
Etherea zaznamenala také vyrazné zmény. V roce 2018 dosahla cena Etherea nevyssi hodnoty
v unoru, kdy hodnota €inila 21.027 K¢. Cena Etherea poté béhem roku klesala a na konci roku
se ustalila na hodnot¢ 2.714 K¢. Kolem priméru 3.000 K¢ se cena pohybovala nasledné az do
cervna 2019, kdy v unoru roku 2019 doséhla nejnizsi ¢astky za sledované obdobi, a to ve vysi
2.392 K¢. Poté cena v Cervnu a Cervenci zdvojnasobila svou hodnotu na 6.678 K¢. Po ¢ervenci
znovu nastal pad ceny, ktery trval az do roku 2020. Koncem roku 2020 zacala cena stoupat. V
roce 2021 se Ethereum opét zotavilo a cena vzrostla v prosinci na své maximum 103.243 K¢.
Pro Ethereum byl v roce 2022 nejhorsi mésic ¢erven kdy se cena klesla na 25.130 K¢ a nejvyssi
cenu v tomto roce zaznamenalo Ethereum v lednu. Konec roku 2022 a zacatek roku 2023
znamenal pro cenu Etherea pokles. V poslednim sledovaném datu, tedy kvéten 2023 ¢ini cena
Etherea 39.091 K¢.
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Graf 2: Vyvoj ceny Etherea v K¢
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Zdroj: Vlastni zpracovani dle (Kurzy.cz, 2023).

Pro lepsi nazornost byl vytvoien graf 2, jenz vychazi z idaju z tabulky. Pfi tvorbé grafu byla
vSak tabulka upravena pro lepsi prizptisobeni vizualnimu zobrazeni. Na grafu je viditelna od
roku 2018 do roku 2021 stagnace pod hranici 20.000 K¢. V roce 2021 je zaznamenan velky
narust, po kterym v roce 2022 nastal propad.

Po vneseni dat a aplikace korelace v Excelu byla zjiSténa nasledujici korelace.

Tabulka 2: Korelace

cena Bitcoinu cena Etherea
cena Bitcoinu 1
cena Etherea 0,925716567 1

Zdroj: Vlastni zpracovani.

Hladina vyznamnosti je 0,05 coz je mensi nez 0,925716567, proto se alternativni hypotéza
zamitd a potvrzuje se nulova hypotéza, Ze mezi vyvojem cen Etherea a Bitcoinu existuje
korelace.

Vysledek korelace ukazuje, Ze mezi vyvojem cen Etherea a Bitcoinem v poslednich 5 letech
existuje silnd korelace.
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Graf 3: Porovnéni vyvoje ceny Bitcoinu a ceny Etherea
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Zdroj: Vlastni zpracovani dle (Kurzy.cz, 2023).

Na Grafu 3 je tmavé modrou znazornén riist ceny Bitcoinu v Case a svétle modie rast ceny
Etherea v Case. Cena Etherea je znatelné nizsi nez cena Bitcoinu, ale nartst a pokles ceny v
daném obdobi je podobny.

Diskuse vysledkii
VOI1: Jak se vyvijela cena Bitcoinu behem poslednich 5 let?

Béhem poslednich 5 let zaznamenala cena Bitcoinu velké vykyvy. V letech 2018-2020 se
cena Bitcoinu pohybovala kolem hranice 200.000 K¢. Nejniz$i zaznamenanou cenu ve
sledovaném obdobi m¢l Bitcoin v roce 2019 a to v hodnoté 77.628 K¢. V roce 2021 cena
Bitcoinu strm¢ vzrostla a dosahla svého maxima na hodnot¢ 1.343.628 K¢. Poté cena Bitcoinu
zase klesala. K poslednimu datu pozorovani (1. kvéten 2023) ¢inila cena Bitcoinu 599.343 K¢.

Ke stejnému vysledku dosel i Kozlovskyi (2021) ve svém prizkumu "PWC", kde tika, ze
byl Bitcoin a Ethereum v prvnim c¢tvrtleti roku 2021 nejpopularnéjsi.

Odpovéd’ na tuto vyzkumnou otazku miize byt dulezitd pro investory, ktefi se zabyvaji
kryptoménami a chtéji ziskat ptehled o vyvoji cen Bitcoinu. Tyto poznatky mohou slouzit jako
podklad pro budouci investi¢ni strategie. OvSem vyvoj cen kryptomén je velmi nejisty a
neexistuje zaruka, ze se v budoucnu budou vyvijet jako v minulosti.

VO2: Jak se vyvijela cena Etherea behem poslednich 5 let?

Cena Etherea si za poslednich 5 let prosla vyraznymi zménami. Kromé zacatku roku 2018
se cena Etherea az do roku 2021 pohybovala hluboko pod hranici 20.000 K¢&. V tnoru roku
2019 byla cena Etherea pouze 2.392 K&. V roce 2021 se cena Etherea vySplhala na své
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maximum 103.243 K¢. Nasledujici rok cena zacala zase klesat a ke dni posledniho pozorovani,
tj. 1. kvétna 2023 se cena rovnala ¢astce 39.091 K¢.

Naeem et al. (2021) pomoci ¢asové proménné miry neefektivnosti ukazuje, Ze vypuknuti
COVID-19 negativné ovlivnilo efektivnost ¢ty kryptomén (Bitcoinu, Etherea, Litecoinu a
Ripplu), a to vzhledem k vyraznému zvySeni Grovné neefektivnosti v obdobi COVID-19. V
tomto ptipad¢ se jedné o vyrazny nartiist efektivnosti. Nejvice byly zasazeny Bitcoin a Ethereum
a zaroven se tyto dvé nejveétsi kryptomény na konci bfezna 2020 rychleji zotavily z prudkého
propadu smérem k neefektivite.

Podle prizkumu "PWC" byl Bitcoin a Ethereum v prvnim ¢tvrtleti roku 2021 nejpopulérng;si
(Kozlovskyi, 2021).

Po analyze ceny Etherea jsou tato tvrzeni potvrzena.

Vzhledem pouziti dat z minulosti je obtizné zjistit, jak se bude cena Etherea vyvijet v
budoucnu. Pro investory by bylo nejlepsi ptedpoveédét vyvoj ceny v budoucnosti, ale pfi
zodpovézeni, jak se cena vyvijela doposud si mohou udé€lat obrazek o tom, jak se dana
kryptoména vypotadava s riznymi krizemi. Obecné plati, ze je vyhodné kupovat kryptomény
v dobé¢ poklesu a prodavat, kdyz je cena maximu.

VO3: Existuje vztah mezi vyvojem cen Etherea a Bitcoinu za poslednich 5 let?

Vyzkum potvrdil Kozlovskyiho (2021) tvrzeni, ze vicenasobné R pro 4 ndhodné
vygenerované vzorky ukazuje, Ze existuje silnd korelace mezi Bitcoinem a Ethereem.

Odpovéd’ na tuto vyzkumnou otazku je dileZzita pro investory. Zjisténi, Ze je silna korelace
mezi vyvojem ceny Etherea a Bitcoinu, mlize mit vliv na to, jak investofi rozlozi své portfolio.

Zavér

Prace si klade za cil posoudit vyvoj cen Bitcoinu a Etherea v poslednich péti letech a
nasledné provést jejich porovnani. Cil prace byl splnén v plném rozsahu.

Na zékladé provedené analyzy 1ze dospét k nasledujicim zaveérim:

Béhem poslednich péti let se cena Bitcoinu projevila jako neustdle se ménici a vysoce
volatilni. Byl zaznamendm dramaticky vzestup v roce 2021, ktery vyvrcholil v historicky
nejvyssi cené. Nasledné doslo k poklesu ceny v disledku rtiznych faktord, jako je regulace,
trzni sentiment a technické faktory.

Ethereum, druha nejvétsi kryptoména podle trzni kapitalizace, si rovnéz udrzuje dilezitou
pozici na trhu. Béhem sledovaného obdobi bylo Ethereum vyrazné ovlivnéno predevsim
pfijetim blockchainové technologie pro smart kontrakty a decentralizované aplikace. Jeho cena
prosla podobnymi vykyvy jako cena Bitcoinu, avSak s odliSnymi dynamikami. zaznamenéany
obdobi riistu, ktera byla Casto spojena s piijetim novych technologii a projekty postavenymi na
blockchainové platformé Ethereum.

Pti porovnani vyvoje cen Bitcoinu a Etherea bylo zji$téno, Ze obé kryptomény maji n¢které
spole¢né trendy, ale také znacné rozdily. Bitcoin si udrzuje vyrazné vyssi trzni kapitalizaci a
popularitu, zatimco Ethereum se vyznacuje rychlejSim inovativnim vyvojem a vyuzivanim na
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blockchainové platformé Ethereum. Je zde zjevna tendence, Ze vykyvy cen Bitcoinu maji vliv
na Ether, ale s ur¢itym ¢asovym zpozdénim.

Celkové lze konstatovat, Ze vyvoj ceny Bitcoinu a Etherea je ovlivnén riznymi faktory,
véetné trzniho sentimentu, regulace a technickych inovaci. Je dtlezité si uvédomit, Ze investice
do kryptomén jsou spojeny s vysokym rizikem a volatilitou cen.

Tato prace se pfedevsim potykd s dvéma vyznamnymi limity. V prvni fad€¢ se jednd o
omezené mnozstvi zkoumanych kryptomén. Price se zaméfuje pravé na dvé nejveétsi a
nejznaméjsi kryptomény, Bitcoin a Ethereum. Dal8i vyzkum by mohl zahrnovat $ir$i spektrum
kryptomén a hodnotit jejich vyvoj vici Bitcoinu a Ethereum. Dal$i omezeni této prace je
zaméteni na minuly vyvoj a absence jasné progndzy budouciho vyvoje. S vyuzitim pokroc€ilych
analyz a modelll by mohl dal$i vyzkum zkoumat predikce budouciho vyvoje cen Bitcoinu a
dalSich kryptomén, coz by mohlo byt cennym néstrojem pro investory a obchodniky. MoZznosti
dalsiho vyzkumu by mohla byt identifikace a analyza faktorti ovlivitujici cenu, jako je regulace,
institucionalni ti€ast, technologické inovace nebo globalni ekonomické a politické udalosti
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Abstract

The aim of the study was to evaluate the development of gold and copper prices
over the last 8 years and to determine whether there is any relationship between
their prices. The secondary data source for this research was content analysis of
data from WoS and indexmundi.com. This data was further processed by basic
statistics, correlation and regression analysis in MS Excel. The content analysis
revealed that gold and copper prices were unstable during the examined period. It
was further found that gold price reacts positively to global health and geopolitical
crises such as the Covid-19 pandemic and Russian invasion of Ukraine. Thus, gold
can be considered a safe investment in global crises. The price of copper is mostly
influenced by its availability and demand, primarily from its largest consumer,
China. Furthermore, the regression analysis found that there is a strong correlation
between the copper price and the gold price. This research can primarily be used to
provide an overview of the price development of these commodities for potential
investors. The research was most limited by the use of only basic statistical
methods, which are not sufficient enough to analyse the prices of these commodities
in depth. A further area of research could be the socially highly desirable prediction
of prices of these commodities.esearch results and overall conclusion and
recommendations.

Keywords: Gold price, copper price, correlation, regression analysis, content
analysis, price development
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Uvod

Nezelezné kovy jsou nepostradatelnym primyslovym materidlem a strategickou podporou
narodniho hospodaiského rozvoje. Predpovéd’ cen nezeleznych kovl je pro investory a
vyzkumné pracovniky zésadni. Pfesna a spolehliva prognoza cen nezeleznych kovi je nicméné
obtiznym a zaroven naro¢nym problémem vzhledem k vyraznym vykyvim a nepravidelnym
cyklim ve vyvoji cen kovll (Liu et al. 2020). Dynamika cen kovi je velmi dilezita nejen pro
spotiebitele vzhledem k jejich Sirokému vyuziti v riznych primyslovych odvétvich, ale také
pro fadu produkujicich zemi. Pro tyto zemé jsou piijmy z vyvozu €asto hlavnim zdrojem pi{jmda.
Proto je presné zkoumani cen kovt, jejich dlouhodobého a kratkodobého cyklického chovani a
jejich soubézného pohybu nezbytné pro ucely hospodaiského planovani a piedpovidani
(Rossen 2015). Kovové komodity jsou pro primysl vyspélych zemi nenahraditelné a jejich
nedostatek v dobé krize Covidu-19 také zvysSuje cenu a nasledné€ i cenu vyrobkll z nich
vyrabénych (Bartos et al. 2022). Pandemie Covidu-19 méla na komodity nemaly vliv, nebot’
politika uzavirani, kterou fada zemi uplatiovala s cilem omezit Sifeni Covidu-19 mezi
obyvatelstvem, zdsadné zménila tok veskerého zbozi a sluzeb v dodavatelském fetézci. Reakce
cen komodit na pandemii Covid-19 ukazuje na vyznam komoditniho trhu pro svétovou
ekonomiku a jeji vyvoj (Borgards et al. 2021). Drahé kovy se od ostatnich obchodovanych
komodit lisi. Ceny zlata jsou hlavnimi ekonomickymi veli¢inami a urcuji vyvoj svétové
ekonomiky (Bedoui et al. 2019). Kolisani cen zlata mé4 vyznamny dopad na mnoho finan¢nich
aktivit ve svété. Vyvoj spolehlivého predpovédniho modelu by mohl nabidnout pohled na
kolisani, chovani a dynamiku ceny zlata a v kone¢ném duasledku by mohl poskytnout pfilezitost
k ziskani vyznamnych ziskl (Livieris et al. 2020).

Cilem prace je zhodnotit vyvoj cen zlata a médi za poslednich 8 let a zjistit, zdali mezi jejich
cenami existuje n&jaky vztah.

Za poslednich 8 let se ve svété stalo n€kolik vyznamnych udalosti, jako byla napiiklad
pandemie covidu-19 nebo valka na Ukrajiné, které mély nemaly dopad na svétovou ekonomiku,
a tedy 1 na trh s vzacnymi kovy, jako je zlato. Touto otdzkou tak lze zjistit, jaky mély tyto
udalosti dopad na cenu zlata.

VOI1: Jak se vyvijela cena zlata za poslednich 8 let?

Stejné jako u vyvoje cen zlata, 1ze odpovedi na tuto otazku zjistit, jak a které svétové udalosti
mély na cenu médi dopad.

VO2: Jak se vyvijela cena médi za poslednich 8 let?

Odpovédi na touto otazku zjistime, zda cena zlata ovliviiuje cenu médi, nebo zda zadny vztah
mezi cenami téchto dvou komodit neexistuje.

VO3: Existuje korelace mezi cenami zlata a médi?

Literarni reserse

Zlato je drahy kov, ktery je vysoce cenén pro svou vyznamnou roli ve svéte investic, uspor
a spotieb. Pfestoze se zlato ve vétSin€ zemi jako primarni forma mény jiz nepouziva, ma i nadale
silny vliv na hodnotu mén téchto zemi. V porovnani se vSemi ostatnimi drahymi kovy
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pouzivanymi k investovani a obchodovani bylo zlato v priibéhu historie vzdy upfednostiiovano.
Hodnota zlata je faktorem ¢asto zminovanym na komoditnim a terminovém trhu (Tri & Nga
2019). Zlato, které se nékdy pouziva na vyrobu Sperkll a ozdob, je povazovéano za bezpecnou
investici. Kromé fyzického nakupu a prodeje zlata nabizeji nékteré trhy i elektronické
obchodovani se zlatem. Objem obchodovani na téchto trzich se zlatem kazdym dnem prudce
roste (Nawaz et al., 2020). Zlato ma komoditni, ménové i finan¢ni vlastnosti a je symbolem
majetku. Cenu zlata ovliviluje nejen vztah mezi nabidkou a poptavkou po zbozi, ale také
ekonomické a politické zmény (Li & Dong 2020). Beckmann et al., (2019) tikd, Ze mira
nejistoty vykazuje piekvapivy a v Case proméenlivy vztah k vyvoji ceny zlata. Zatimco nejistota
v oblasti hospodaiské politiky pozitivné koreluje se zménami ceny zlata, makroekonomicka
nejistota a nejistota v oblasti inflace mezi prognostiky jsou se zménami ceny zlata spojeny
negativne.

M¢d’ je jednim z velmi cennych pfirodnich zdroju a je hojné vyuzivana v mnoha riznych
pramyslovych odvétvich. Slozit¢ vykyvy cen médi mohou vyznamné ovliviiovat dalsi
primyslova odvétvi (Zhang et al., 2021). Predpovéd’ ceny médi je zdsadni pro provadéni
rozhodnuti, kterd mohou ovlivnit podniky a vlady zavislé¢ na t€Zebnim primyslu médi. Ceny
médi sleduji casovou fadu, ktera je nelinedrni a nestacionarni a kterd mé obdobi, jeZ se méni v
disledku potencidlniho rtstu, cyklickych vykyvi a chyb (Astudillo et al., 2020). Dle Vochozky
etal., (2021) jsou stale mensi zdsoby mé&déné rudy jednim z rozhodujicich faktorii ovliviiujicich
cenu této komodity. Poptavka po médi vykazuje od vypuknuti pandemie Covidu zrychlujici se
trend. Dle vyzkumu Tanga et al., (2021) je vliv politického rizika na ceny médi Casové
proménlivy a v poslednich letech mé tendenci postupné nartistat. Politické riziko ma silnéjsi a
dlouhodobé;jsi dopad na ceny médi v zemich, které ji vyvazeji.

Jednim z néstroji pro preménu textu na data pomoci automatizovanych nebo manualnich
technik je obsahovéa analyza (Wilson & Herrera 2019). Manudalni obsahova analyza poskytuje
systematickou a spolehlivou metodu analyzy vzorcli v narativnim textu (Suan et al., 2021).
Obsahova analyza je soucasti kvalitativni analyzy (Anastasiei & Georgescu 2020). Lookingbill
(2022), popisuje kvalitativni obsahovou analyzu jako metodologicky pfistup k subjektivni
interpretaci dat.

Obsahovou analyzu dat pouzili naptiklad Jimenez-Diaz & Collado-Campana (2021) pfi
zkoumani andaluskych plani ekologického zemédélstvi. Rodrigues & Mahmoudvand (2016)
povazuji korelacni analyzu za jeden ze standardnich a nejinformativnéjSich popisnych
statistickych ndstroji pfi studiu vztahii mezi proménnymi v dvourozmérnych a vicerozmérnych
datech. Wang et al., (2022) pouzili ve svém vyzkumu korelacni analyzu s Pearsonovym
korela¢nim koeficientem pro zjisténi spojitosti mezi meteorologickymi veli¢inami a veli¢inami
vétrné energie. Jednou z dalSich nejpouzivanégjSich statistickych technik je podle Aoki et al.,
(2022) regresni analyza. Podle Ismagilova & Alsaieda (2020) regresni analyza hraje stale
Regresni analyza je statistickd metodika pro zkoumani vztahu mezi zavislou proménnou a
nezéavislymi proménnymi (Piscia et al., 2022). Regresni analyzu ve svém vyzkumu pouzili
Papageorgiou et al., (2020) pfi zkoumani faktorti ovliviiujicich vyuZzivani elektrické energie v
domacnostech.
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Data a metody

Data pro zodpovézeni prvni vyzkumné otazky budou ziskdna obsahovou analyzou vyvoje
ceny zlata. Data obsahujici vyvoj ceny zlata budou ziskdna z webu indexmundi.com
(indexmundi.com 2023). Vyvoj ceny zlata bude z obdobi od 1.3.2015 do 1.3.2023 v mésicnich
intervalech. Cena zlata bude v korunach ¢eskych za 1 trojskou unci.

Pro zodpovézeni druhé vyzkumné otazky budou data rovnéz ziskdna z webu
indexmundi.com (indexmundi.com 2023). Vyvoj ceny médi, bude stejn¢ jako u zlata v
mésicnich intervalech v obdobi od 1.3.2015 az do 1.3.2023. Cena médi bude v korunach
¢eskych za 1 metrickou tunu. Data obsahujici ceny médi a zlata pro tuto i prvni vyzkumnou
otazku budou déle zpracovany v aplikaci MS Excel, zapsany v ¢iselném formatu a zaneseny do
grafu. Pro lepsi interpretaci dat budou data popsdna zakladnimi statistikami, jako je primér,
median, modus, smérodatnd odchylka rozptyl, maximum a minimum. Primér je soucet
vybranych hodnot vydéleny jeho poctem. V Excelu pro zjisténi priméru pouzijeme funkci
,PRUMER®. Median je v souboru dat hodnota, ktera ho po vzestupném sefazeni déli na dvé
poloviny. V Excelu bude median uréen pomoci funkce ,, MEDIAN®“. Modus je hodnota, ktera
se v souboru dat vyskytuje nejcastéji. V Excelu bude modus uréen funkci ,,MODE®.
Smérodatna odchylka urcuje, jak moc se od sebe jednotliva data v souboru lisi. V Excelu bude
smérodatnd odchylka urcena funkcei ,,SMODCH®. Posledni vyuzZitou statistikou bude rozptyl,
ktery urcuje, jak moc jsou jednotliva data v souboru vzdalena od priméru. V Excelu bude
rozptyl ziskan pouzitim funkce ,,VAR®. Maximum je nejvétsi hodnota dat v souboru. V Excelu
bude maximum ziskano funkci,,MAX*“. Minimum je nejmensi hodnota dat v souboru. V Excelu
bude minimum ziskano funkci ,, MIN“.

Pro zodpovézeni treti vyzkumné otazky budou pouzita data z prvnich dvou vyzkumnych
otazek, tedy vyvoje cen zlata a médi z webu indexmundi.com (indexmundi.com 2023). Zaroven
bude potieba pro tuto vyzkumnou otdzku stanovit hypotézy:

HOa: Data nejsou statisticky vyznamna.

Hla: Data jsou statisticky vyznamna.

HO: Mezi vyvojem ceny zlata a ceny médi neexistuje korelacni vztah.
H1: Mezi vyvojem ceny zlata a ceny médi existuje korelacni vztah.

K analyze dat potfebnych pro zodpovézeni této vyzkumné otazky bude pouzita korelacni
analyza za vyuziti pearsonova korelacniho koeficientu. Podle hodnoty tohoto koeficientu bude
mozno zjistit, zda jsou na sob€ ceny zlata a médi zavislé a jak velka je mezi nimi korelace.
Pearsoniv korelacni koeficient je znacen r a podle jeho hodnoty bude urcena velikost korelace.
Rovnice pro vypocet Pearsonova korelacniho koeficientu je nasledujici (wikiskripta.eu 2022):

. 2ilxi — )i —y)
Vil — 02 % — ¥)?

kde:

X — aritmeticky primér ceny médi
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y — aritmeticky prumér ceny zlata

Pro vypocet Pearsonova korela¢niho koeficientu bude pouzita funkce v MS Excel
,PEARSON*. Jako ,,polel* budou oznacena data obsahujici cenu médi a jako ,,pole2* budou
oznatena data obsahujici cenu zlata. Vysledkem bude &islo v intervalu <-1;1>. Cim vice se
bude vysledna hodnota Pearsonova korela¢niho koeficientu blizit 1, tim vétsi bude korelace.
Pro lepsi interpretaci Pearsonova korela¢niho koeficientu bude pouzita nasledujici poucka:

r=<0,01;0,09> zadna korelace

r=<0,1;0,29> nizka korelace
r=<0,3;0,49> stfedni korelace
r=<0,5;0,69> silna korelace
r=<0,7;0,89> velmi silna korelace
r=<0,9;0,99> témét perfektni korelace

Pro zjisténi potencialniho vyvoje ceny médi podle vyvoje ceny zlata bude pouzita linearni
regresni analyza. Linearni regresni model se vypocte podle nasledujiciho vzorce
(portal.matematickabiologie.cz 2023):

y=byg+byxx+e¢
kde:
vy — zavisla vysvétlovana proménna [Kc]
x — nezavisla vysvétlujici proménna [K¢]
by — absolutni ¢len
b; — regresni koeficient
¢ — odchylka mezi skutecnou a idealni hodnotou y

V excelu se linearni regresi provede pomoci ,,analyzy dat“ na karté ,,data®. V analyze dat se
vybere ,Regrese. Jako ,vstupni oblast Y* bude oznaCena oblast s daty obsahujici
vysvétlovanou proménnou, tedy cenu médi. Jako ,,vstupni oblast X bude oznacena oblast s
daty obsahujici proménnou vysvétlujici, tedy cenou zlata. Hladina spolehlivosti bude
ponechéana na 95 %. Vystupem regrese budou hodnoty popsané v nasledujici Tabulce:
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Tabulka 1: Regresni statistika

Regrese
Nasobné R korelac¢ni koeficient
Hodnota spolehlivosti R koeficient determinace
Nastavend hodnota spolehlivosti R variabilita
Chyba stfedni hodnoty stfedni hodnota
Pozorovani pocet hodnot v souboru
Hodnota P P hodnota

Zdroj: Vlastni zpracovani

Vysledky

Po aplikaci metod popsanych v €asti data a metody na sesbirana data bylo pro vyzkumné
otazky zjiSténo nasledujici.

, VOI: Jak se vyvijela cena zlata za poslednich 8 let? ™

Tabulka 2: Statistiky cen zlata

Zlato
Primér 34073,53546
Median 31697,76
Smérodatna odchylka 5912,004145
Minimum 26299,13
Maximum 44241,33

Zdroj: Vlastni zpracovani

Dosazenymi vysledky bylo zjisténo, ze primérnd hodnota ceny zlata za obdobi mezi
1.3.2015 a 1.3.2023 byla 34073,53546 K¢ za trojskou unci. Median se rovna hodnoté 31697,76
K¢ a smérodatna odchylka 5912,004145 K¢. Minimalni cena za trojskou unci zlata v tomto
casovém Useku byla 26299,13 K¢ a to 1.9.2018. Maximalni cena za trojskou unci zlata byla v
tomto ¢asovém useku 44241,33 ato 1.3.2022.
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Graf 1: Vyvoj ceny zlata mezi roky 2015 a 2023

50000
45000
)
X, 40000
©
i
© 35000
N
S
S 30000
=]
3 25000
>
2. 20000
—
=
© 15000
N
©
c 10000
()
O
5000
0
n n n Vo] (Vo] (Vo] M~ M~ M~ o] 0 0 (o)} (o)} (o)} o o o —l — - o~ (o] (o] (9]
— — i i i i R R — i — - - - - (] (] (] (o] (] (] (o] o o o
O O O O O O O O O O 0O 0O 0O OO0 oo o o o o o o o o
8§ 8§ 8 8 8 88888888888
e s R i B B e s s e e I B i B B A .
(2] ~ — m ~ — [e2] M~ - [e0] ~ — o™ ~ — m ~ — [22] M~ — [e0] ~ — (2]
i i — i i i i i

Zdroj: Vlastni zpracovani na zédklad¢ dat z indexmundi.com (2023).

Cena zlata se od 1.3.2015 drzela na hodnot€ mezi 30000 K¢ a 25000 K¢, kromé useku od
1.3.2016 do 1.6.2017, kdy se cena zlata drzela nad 30000 korunami za trojskou unci. K
vyraznym nartstim ceny doslo 1.10.2019, kdy se cena dostala na hodnotu 35499,46 K¢ a
1.5.2020, kdy se cena vysplhala na 42913,1 K¢&. Od 1.10.2020 zacala cena klesat a drzela se
pod 40000 K¢. K dalsimu nartistu doslo 1.4.2022, kdy cena zlata doséhla nejvyssi hodnoty ve
zkoumaném obdobi, a to 43759,68 K¢ k datu 1.4.2022. Od tohoto data cena postupné klesala,
az na hodnotu 42361,41 K¢ k poslednimu zkoumanému datu 1.3.2023

, VO2: Jak se vyvijela cena médi za poslednich 8 let? ™
Tabulka 3: Statistiky cen médi

Méd
Primér 155118,0062
Median 143772
Smérodatna odchylka 32526,56573
Minimum 111310,9
Maximum 232375,6

Zdroj: Vlastni zpracovani

Dosazenymi vysledky bylo zjisténo, ze primérnd hodnota ceny médi za obdobi mezi
1.3.2015 a 1.3.2023 je 155118,0062 za metrickou tunu. Median se rovna hodnot¢ 143772 K¢ a
smérodatnd odchylka 32526,56573 K¢. Minimalni cena za metrickou tunu médi v tomto

casovém useku byla 111310,9 K¢ a to 1.1.2016. Maximalni cena za metrickou tunu médi byla
v tomto ¢asovém useku 232375,6 a to 1.3.2022.
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Graf 2: Vyvoj ceny médi mezi roky 2015 a 2023
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Zdroj: Vlastni zpracovani na zédklad¢ dat z indexmundi.com (2023).

Cena médi byla az do 1.3.2020 pomérné stabilni a drzela se mezi 125000 K¢ a 150000 K¢,
kromé tseku od 1.11.2015 az do 1.11.2016 kdy doSlo k mirnému poklesu ceny pod hranici
125000 K¢. Od 1.3.2020 zacala cena medi prudce nartstat az do 1.6.2021, kdy doslo k poklesu
ceny. Op¢t zacala cena nartstat 1.2.2022, az na maximalni hodnotu ve zkoumaném casovém
useku 232375 K¢&. Od tohoto bodu zacala opét klesat, az na hodnotu 196141,5 K¢ k poslednimu
zkoumanému datu 1.3.2023.

., VO3: Existuje vztah mezi cenami zlata a medi? “

Tabulka 4: Vysledky regresni statistiky

Regrese
Nasobné R 0,686188445
Hodnota spolehlivosti R 0,470854582
Nastavend hodnota spolehlivosti R 0,46528463
Chyba stfedni hodnoty 23908,3605
Pozorovani 97
Hodnota P 8,7178586761821E-15

Zdroj: Vlastni zpracovani

Dosazenymi vysledky bylo zjisténo, Ze korelacni koeficient je 0,686188445, koeficient
determinace 0,470854582, variabilita 0,4652846, chyba stfedni hodnoty 23908,3605 a pocet
hodnot v souboru 97. Hodnota P byla 8,7178586761821E-15.
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Graf 3: Regrese zlata a médi
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Zdroj: Vlastni zpracovani na zédklad¢ dat z indexmundi.com (2023).

Dosazenymi vysledky bylo zjisténo, ze koeficient vysvétlované veli¢iny se rovna
26481,54612 a koeficient vysvétlujici veli¢iny je 3,775260134. Regresni rovnice ma tvar
y=3,7753x+26482.

Diskuse vysledkii
VOI1: Jak se vyvijela cena zlata za poslednich 8 let?

Odpovéd’ na tuto otazku byla ziskdna obsahovou analyzou. Dilezitym ukazatelem byla
pramérnd cena za trojskou unci zlata za zkoumané obdobi a smérodatna odchylka. Primérna
cena zlata za zkoumané obdobi byla 34073,53546 K¢ a smérodatné odchylka 5912,004145 K¢.
Jednotlivé ceny zlata ve zkoumaném obdobi se tak od aritmetického priméru primérné lisily o
5912 K¢&. K nejvétsi zmeéné ceny doslo od 1.12.2019. Ke zvySeni ceny zlata v tomto obdobi
doslo kvili vypuknuti pandemie koronaviru. Gautam et al., (2022) ve svém vyzkumu
pfisuzovali narust ceny zlata v tomto obdobi negativnim dopadiim na svétovou ekonomiku v
disledku koronavirové pandemie. Toto tvrzeni potvrzuje i vyzkum Atri et al., (2021) ktefi
zjistili, Ze cena zlata pozitivné reaguje na svétové zdravotni i geopolitické krize. Tato skute¢nost
je patrna i v grafu 2, kde Ize vidét strmy narist ceny zlata na konci roku 2019, kdy se pandemie
koronaviru zacala zhorSovat. Tento rast pokracoval az do 1.10.2020, kdy cena zlata zacala
klesat. Pokles ceny lze ptisuzovat faktu, Ze kvili postupnému zotavovani svétové ekonomiky
se snizil zajem o bezpecnéjsi investice, jako je zlato. Dalsi patrny nartst ceny zlata, ktery lze
vidét na grafu 2 1.3.2022. Tento nérGst na dosud nejvyssi hodnotu ceny zlata ve zkoumaném
obdobi lze prisuzovat ruské invazi na Ukrajinu. To odpovidad vyzkumu Yan et al., (2023) ktefi
pfisuzuji nariist ceny zlata v tomto obdobi praveé zacatku ruské invaze na Ukrajinu. Tuto
skutecnost dale potvrzuji Qin et al., (2023), ktefi zjistili korelaci zhorSujiciho se geopolitického
prostiedi Ruska a trhu se zlatem.
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VO2: Jak se vyvijela cena médi za poslednich 8 let?

Odpovéd’ na tuto otazku byla ziskdna pomoci obsahové analyzy. Dllezitym ukazatelem byla
primérnd cena za metrickou tunu médi za zkoumané obdobi a smérodatna odchylka. Primérna
cena médi za zkoumané obdobi byla 155118,0062 K¢ a smérodatna odchylka 32526,56573.
Jednotlivé ceny médi ve zkoumaném obdobi se tak od aritmetického priméru liSily praimérné
0 32526 K¢. V grafu 1 1ze vidét vyrazny pokles ceny médi, zacinajici 1.5.2015. Tento pokles
ceny o témet 30000 K¢ byl nejspise zapricinén presycenim trhu s médi a také doslo k rapidnimu
snizeni poptavky po médi v Cing. S tim souhlasi vyzkum Liu et al., (2022) kteii Cinu oznacuji

vvvvvv

wrwe

koronaviru a zvySujici se poptavce. To odpovida vyzkumu Guo et al., kteti nartst ceny médi v
tomto obdobi rovnéz piipisuji pandemii koronaviru.

Cena médi se dale zvySovala az do 1.3.2022, kdy dosahla nejvyssi hodnoty za zkoumané
obdobi a to 232375,6 K¢ za metrickou tunu. Tento prudky nartist byl kromé stalého nedostatku
médi z diivodu pandemie nejspiSe také ovlivnén obavami o pferuSeni dodavek médi z diivodu
ruské invaze na Ukrajinu. To odpovidd vyzkumu Wang et al., (2022), ktefi zjistili ze komodity
jako méd’, zlato, nebo stfibro jsou v diisledku valky na Ukrajiné ¢istymi pfenaseci volatility cen
téchto komodit.

VO3: Existuje vztah mezi cenami zlata a medi?

Odpovéd’ na tuto otazku byla ziskdna obsahovou analyzou a regresni korelaci. Regresni
korelaci bylo zjisténo, ze hodnota P pro vysvétlujici proménnou, tedy cenu zlata, byla
8,7178586761821E-15. Po porovnani této hodnoty s vyznamnosti alfa 0,05 bylo zjisténo, ze je
tato hodnota mensi nez vyznamnost alfa. Potvrdila se tedy alternativni hypotéza Hla: Data jsou
statisticky vyznamna. Hodnota ,,Nasobné R* byla 0,686188445, jedna se tedy o silnou korelaci.
Index determinace byl 0,46528463, tedy 47 %, hodnoty ceny médi jsou tak ovlivnény cenou
zlata ze 47 %. Z dosazenych vysledkti vyplynulo, Ze se korelace mezi cenou médi a cenou zlata
opravdu vyskytuje a potvrdila se alternativni hypotéza H1: Mezi vyvojem ceny zlata a ceny
médi existuje korelacni vztah.

Zavér

Cilem prace bylo zhodnotit vyvoj cen zlata a médi za poslednich 8 let a zjistit, zdali mezi
jejich cenami existuje néjaky vztah. Cil prace byl splnén v plném rozsahu.

Zlato a méd’ jsou vyznamné nezelezné kovy s Sirokym primyslovym vyuzitim a jsou velice
dilezité pro hospodaisky rozvoj. Za poslednich 8 let doslo k vyznamnym globalnim krizim,
jako byla pandemie Covidu-19 nebo valka na Ukrajiné. U prvnich dvou vyzkumnych otazek
bylo obsahovou analyzou zji§téno, jak se vyvijely ceny téchto komodit a jestli naptiklad tyto
udalosti mély na jejich cenu vliv. Data o vyvoji cen byla ziskdna z webu Indexmundi.com
(indexmundi.com 2023).

Data byla postupné zakladnimi statistikami zpracovana v programu MS Excel a z dat
samotnych byl vytvofen graf vyvoje cen jednotlivych komodit. Ze sestrojenych grafii bylo
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zjiSténo, ze cena zlata je pozitivné ovlivilovana svétovymi geopolitickymi a zdravotnimi
krizemi, jako byla pandemie Covidu-19 a ruskd invaze na Ukrajinu, pfi kterych cena zlata
rostla. Bylo zjisténo, Ze zlato mtize byt v téchto krizich bezpecnou investici. Cenu médi, jakoZzto
dilezité¢ho primyslového materidlu nejvice ovliviiuje jeji dostupnost a poptavka, které mohou
ovlivitovat globalni krize. Naptiklad snizeni poptavky v Ciné v roce 2015 mélo za nasledek
propad ceny médi, zatimco jeji nedostatek béhem pandemie Covidu-19 zptsobil prudky nartist
jeji ceny.

Pro teti vyzkumnou otazku bylo v MS Excel regresni a korela¢ni analyzou zjisténo, ze mezi
cenami médi a zlata existuje mira korelace. Pomoci korela¢niho koeficientu bylo zjisténo, ze
cena zlata ovliviiuje cenu médi a mezi témito komoditami existuje silné korelace. Podle indexu
determinace bylo ale zjiSténo Ze cenu médi spiSe ovliviiuji jiné faktory, nez je cena zlata. Déle
byl z dat obsahujicich cenu médi a zlata sestrojen graf linearni regrese a regresni rovnice. Z
regresni rovnice vyplynulo, Ze potencialni zvySeni ceny zlata mize zvysSit i cenu médi.

Analyza cen téchto komodit mize byt dilezitym nastrojem napfiklad pro potencidlni
investory. Limita préce je pfedev§im v pouZiti pouze obycejnych statistickych metod, jako jsou
regresni analyza nebo zakladni statistiky. Vyzkum také nezahrnuje spoleensky Zzadangjsi
predikci cen téchto komodit, ale pouze analyzu cen z minulosti. Dals§i vyzkum této
problematiky by mohl zahrnovat vétSi analyzované obdobi cen zlata a médi a pouziti
pokrocilejsich statistickych metod pro pfesnéjsi analyzu a predikci cen téchto komodit
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