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Abstract. Cryptocurrencies have become one of the most relevant topics in
recent financial and economic issues. Today, the main features of crypto-
currency are decentralization, ability to be considered as means of payment,
high liquidity, absence of an issuer as any central authority, irreversibility of
payments and transparency. The growth of cryptocurrencies among other
world currencies allows them to be a highly profitable asset to invest in and
stimulates the interest of new miners. However, there are some risks arising.
Firstly, the risk related to governmental restriction and regulating laws about
usage of cryptocurrency. Secondly, there is a risk of fraud and no opportunity
to accuse those responsible due to the anonymity of users. And last but not
least, high volatility of cryptomarket.

Keywords: bitcoin exchange rate, cryptocurrency, financial index, currency
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Setting the problem. Due to the latest world events, the economies of many countries
are in a state of recession, which inevitably damages the countries’ financial system. Due to
the instability on the money market, society is looking for new alternatives to replace world
currencies based on information. One of the options for solving this problem is crypto-
currency. These means of payment are gaining popularity in many developed countries. That
is why there is a need to analyze the phenomenon of cryptocurrency as a powerful financial
instrument in the world market and predict its further development.

The analysis of recent researches and publications. Currently the cryptomarket is still
new and not fully explored market. More and more countries consider cryptocurrency as a new
means of payment. For example EU started developing a digital euro to keep up with the
digitalisation processes. As a result in recent years due to the growing interest in the pheno-
menon of cryptocurrencies, there are more and more scientific papers written by domestic and
foreign scientists that study this topic. Foreign authors S. Athey, 1. Parashkevov, and V.
Sarukkai [1] studied the pricing of bitcoin and its interaction with fiat money; D. Lukoshkina
and D. Goroshevych [2] studied the factors that affect the exchange rate of the cryptocurrencies
in general and the bitcoin in particular. As for Ukrainian scientists, O. Osipova [3] studied the
forecasting of bitcoin prices using neural networks, P. Rubanov, A. Novikova, V. Ogienko
studied Blockchain technology and its application in the creation of cryptocurrencies. N.
Milyukova and S. Tsyhanov [4] observe cryptocurrencies in the world monetary system.
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Today, there are very few scientific papers in the domestic literature which simulate and predict
the pricing of bitcoin based on statistically related factors.

Setting the objectives. The aim of the article is to find the factors that affect the value
of bitcoin cryptocurrency and to make a forecast based on these factors. There are 17 factors
selected for the study, among which are: other known and popular cryptocurrencies, currency
pairs of traditional currencies, prices for precious and industrial metals, world financial
indices. The study used methods of econometric analysis to assess the correlations between
the factors and the rate of bitcoin and to build a multiple correlation-regression model of the
value of bitcoin. Methods of statistical analysis were used to identify trends for further
changes in the rate of bitcoin. The results of the study showed four main factors. The impact
of the latter on the price of the bitcoin is the greatest and statistically significant one, allowing
to predict the dynamics of its exchange rate.

Presentation of the main research material. The value of any currency is affected by
a wide range of factors. With the constant development of trade and economic relations, the
factors themselves, as well as their importance, have changed. Cryptocurrencies, despite the
legal status in many countries, are still a kind of money. The market capitalization of the most
popular and widely used currency at present time - bitcoin - is about 36 billion US dollars.
To date, its exchange rate is 19 thousand US dollars [5]. Several tasks were set to explore the
impact of other assets on its exchange rate. In order to determine which of the selected factors
will affect its exchange rate to the greatest extent, we apply their step-by-step analysis to
obtain the minimum set excluding the irrelevant factors. Each factor included in the final
model must meet the following requirements: the factor must be quantitative; there shouldn’t
be close relationship between several factors - in this situation, one of the factors will be
excluded; the factor must be statistically significant.

The first assumption says that the value of the bitcoin strongly depends on the price of
other cryptocurrencies. Using a regression-correlation model, a dependence between such
cryptocurrencies as Bitcoin / Litecoin, Bitcoin / Ripple, Bitcoin / Etherum was determined.
All data were collected on the site of the cryptocurrency exchange CoinMarketCap at the
beginning of each month for the period from 01.11.2019 to 01.11.2020 [5]. According to the
results of the correlation analysis, the data presented in Table 1 were obtained. As can be
seen from the table, Ethereum (almost functional relationship at r = 0.89) and Ripple (r =
0.60) have the strongest correlations with respect to bitcoin.

Table 1
Pair correlations between cryptocurrencies matrix
Bitcoin Litecoin Ripple Ethereum
Bitcoin |1.00
Litecoin |0.49 1.00
Ripple [0.60 0.78 1.00
Ethereum|0.89 0.39 0.59 1.00

Source: created by author on the basis of [5]

To test the statistical significance of this model, the data presented in Table 2 were
grouped. The reliability of this model on the level of significance of the Fisher criterion
(Significance F) is much less than 0.05, so the model is significant. The degree of accuracy
of the description of the process model - the coefficient of determination is 0.81, which means
high accuracy of model approximation. Of all the variables (cryptocurrencies), the Bitcoin
exchange rate is affected only by Ethereum, whose P-Value is less than 0.05. Therefore,
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among the selected cryptocurrencies, only Ethereum can be selected for further analysis and
forecasting as an independent factor.

Table 2
Results of multiple regression of cryptocurrencies
Regression statistics
. L Lo P-Value
Coefficient of determination| Significance F Etheroum Litecomn Ripple
0.81 0.001 0.001 0.388 0.081

Source: created by author on the basis of [5]

The second assumption says that the bitcoin exchange rate depends on popular
traditional currencies rates. To verify the impact on the value of the cryptocurrency of pairs
of influential world currencies, an analysis was performed, for which the currency pairs euro
/ US dollar (EUR/USD), British pound / US dollar (GBR/USD), US dollar / Japanese yen
(USD/JPY) and the US dollar / Chinese yuan (USD/CNY) were taken at the beginning of
each month for the period from 01.11.2019 to 01.11.2020. The results of the correlation
model analysis are shown in table 3.

Table 3
Pair correlations between the bitcoin and currency pairs matrix
Bitcoin EUR/USD GBR/USD USD/JPY USD/CNY
Bitcoin 1.00
EUR/USD 0.80 1.00
GBR/USD 0.36 0.55 1.00
USD/JPY -0.82 -0.78 -0.13 1.00
USD/CNY 0.75 -0.12 -0.61 0.64 1.00

Source: created by author on the basis of [5, 6]

The table shows that most of the selected currency pairs have a strong correlation with
the value of bitcoin. The studied currency pairs EUR/USD and USD/CNY with the value of
pair correlation r = 0.80 and r = 0.75, respectively, show a close positive correlation. Instead,
the currency pair USD/JPY shows a negative correlation coefficient r =-0.82. Table 4 shows
the result of multiple regression analysis. The reliability of this model on the level of
significance (Significance F) is less than 0.05, so the model is significant. The degree of
accuracy of the description of the process model - the coefficient of determination is 0.78,
which indicates the high accuracy of the model approximation. P-Value for any of the
currency pairs does not exceed 0.05. This indicates that none of the currencies depicted has
an impact on the bitcoin exchange rate, despite the high correlation rates for some of them.
Therefore, no currency pair will be used as an independent factor for further analysis and
forecasting.

Table 4
Results of multiple regression between the bitcoin and currency pairs
Regression statistics
Coefficient of determination| Significance F P-Value
g EUR/USD | GBR/USD | USD/JPY | USD/CNY
0.78 0.009 0.479 0.886 0.344 0.321

Source: created by author on the basis of [5, 6]
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The third assumption says that market prices for metals have an impact on the value of
bitcoin. According to the London Stock Exchange, prices on the futures market for metals
such as gold, silver, platinum, aluminum, copper and nickel were used for analysis at the
beginning of each month for the period from 01.11.2019 to 01.11.2020. The results of the
correlation model study were presented in Table 5. As can be seen from the table, almost all
analyzed prices of metals have strong correlations with the bitcoin exchange rate. Among the
metals, the highest coefficients has gold (r = 0.80), silver (r = 0.81) and copper (0.83).

Table 5
Pair correlations between the bitcoin and metal prices matrix
Bitcoin  |Gold Silver Platinum  |Aluminum  |Nickel Copper

Bitcoin 1.00
Gold 0.80 1.00
Silver 0.81 0.83 1.00
Platinum 0.20 0.01 0.42 1.00
Aluminum _ |0.68 0.36 0.63 0.45 1.00
Nickel 0.78 0.66 0.76 0.19 0.89 1.00
Copper 0.83 0.71 0.79 0.22 0.87 0.96 1.00

Source: created by author on the basis of [5, 6]

Considering the results of the regression model (Table 6), we can draw a conclusion that
the model is significant because the reliability of the model (Significance F) is less than 0.05;
the coefficient of determination is 0.86, which indicates the high accuracy of the model
approximation; The P-value does not exceed 0.05 for metals such as copper, silver and gold,
and is 0.028, 0.042 and 0.013, respectively. Therefore, the effect of the value of these three
metals is confirmed. Also, it is worth mentioning the high correlation coefficient between
gold and silver. Despite their high influence on the formation of the bitcoin exchange rate,
the simultaneous inclusion of these two factors for further analysis is not relevant because of
their close relation.

Table 6

Results of multiple regression between the bitcoin and metal prices

Regression statistics

P-Value
Gold | Silver |Platinum Aluminum | Nickel | Copper
0.86 0.022| 0.013] 0.042 0.359 0.130] 0.230[ 0.028
Source: created by author on the basis of [5, 6]

Coefficient of determination|Significance F

However, there is another significant property of gold as a precious metal. In addition
to bitcoin, there are cryptocurrencies whose value is tied to real values. For example, a
cryptocurrency called Hayek, issued by Anthem Vault, is backed by gold. The price of a
cryptocurrency depends on the market price of 1 gram of gold [7]. That is we can conclude
that the price of some cryptocurrencies directly depends on the price of gold as an asset to
which it is secured. That is why we choose gold to study its further impact. Copper is used
in the manufacture of computer components, which in turn are used both for cryptocurrency
mining and for the maintenance of the blockchain system and transactions. Therefore, it
should also be included as an independent factor
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The fourth assumption is that global stock indices are also factors influencing the
cryptocurrency rate. To show the dependence of the price of the bitcoin on stock indices,
statistics were collected at the beginning of each month for the period from 01.11.2019 to
01.11.2020: the Dow Jones industrial index, the American NASDAQ and S&P 500 indices
and the Japanese Nikkei 225. All index values are shown in US dollars. The results obtained
from the study are presented in table 7.

Table 7
Pair correlations between the bitcoin and world financial indices matrix
Bitcoin NASDAQ S&P 500 Dow-Jones Nikkei 225

Bitcoin 1.00
NASDAQ 0.84 1.00

S&P 500 0.67 0.84 1.00
Dow-Jones 0.36 0.52 0.90 1.00
Nikkei 225 0.46 0.56 0.88 0.94 1.00

Source: created by author on the basis of [5, 6]

As you can see, among the selected stock indices, American index NASDAQ has the
highest correlation connection (r = 0.84) with the bitcoin rate. In the second place there is
also the American S&P 500 (r = 0.67). However, when considering the results of the
regression model (Table 8), the P-Value among all the presented indices only for the Dow
Jones Index is below 0.05, which indicates its real, albeit insignificant impact on bitcoin.
Because of this, it is still appropriate to include this index as an independent factor for further
analysis. The reliability of the model on the level of significance of the Fisher criterion
(Significance F) is less than 0.05, which indicates the significance of the model. The
coefficient of determination for this model is 0.84, which indicates the high accuracy of its
approximation.

Table 8

Results of multiple regression between the bitcoin and world financial indices

Regression statistics

P-Value
NASDAQ | S&P 500 | Dow Jones | Nikkei 225
0.84 0.003 0.141 0.061 0.042 0.138
Source: created by author on the basis of [5, 6]

Coefficient of determination| Significance F

Thus, after testing all the assumptions and successively excluding the factors, it is
possible to build a forecast model based on the four most relevant factors remaining. To
improve the accuracy and effectiveness of the prediction, we can use a multiple correlation-
regression model. The dependent variable in the model will be the bitcoin exchange rate,
shown in US dollars. For the independent variables, the selected factors that most affect the
bitcoin exchange rate were used. These include: the Ethereum cryptocurrency rate, expressed
in US dollars, the value of the gold futures exchange, USD. US for 1 troy ounce, and copper,
US dollars for 1 ton; the Dow Jones index, which is reflected in US dollars. The general form
of the regression equation for this model will look like:

Y=by+ b X;+Db,X,+b3X5+ b, X, (1

where Y is the value of the bitcoin exchange rate; X1, X2, X3, X4 - the value of the
Ethereum exchange rate, the value of futures for gold, copper and the Dow Jones index,
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respectively; b0, bl, b2, b3, b4 - estimates of model parameters. Using the statistical data
collected for the analyzed period from November 1, 2019 to November 1, 2020, we will form
a matrix of input data for the model. The obtained regression equation has the following form:

Y =1942,19 + 13,04X; + 1,36X, + 1,04X; + 0,01X, 2)

where Y is the value of the bitcoin exchange rate; X1, X2, X3, X4 are the values of the
Ethereum exchange rate, the value of futures for gold, copper and the Dow Jones index,
respectively. From this regression equation we can conclude that the greatest influence on
the rate of bitcoin has the price of Ethereum, with a coefficient of 13.04. The value of bitcoin
is much less affected by gold (1.36) and copper (1.04). The Dow Jones Index with a
coefficient of about zero (0.01) is almost insignificant.

According to the regression statistics of the constructed model (table 9), we can draw
conclusions: the coefficient of determination is 0.85, which indicates a high accuracy of
approximation of the model; the model is significant because the Fisher criterion is less than
0.05; P-Values of all variables are less than 0.05, which indicates the correct choice of these
factors. Thus, the regression statistics of this model is close to reality according to its
characteristics, which allows to use it in the subsequent forecast model.

Table 9
Results of multiple regression between the bitcoin and the remaining factors
Regression statistics
. L Lo P-Value
Coefficient of determination| Significance F Ethereum Gold Copper Dow Jones
0.85 0.002 0.013 0.047 0.012 0.049

Source: created by author on the basis of [5, 6]

To determine the further dynamics of the bitcoin exchange rate, the forecast values of
each of the factors at the beginning of each month for the period from 01.12.2020 to
01.06.2021 were collected. Next, substituting the obtained values in the previously obtained
regression equation, we obtain the theoretical predicted values of the dependent variable
(bitcoin rate) for the first day of each analyzed month. The input data used for the analysis
and the results of the calculations are presented in table 10.

Table 10

Predictive factor values and bitcoin rates for the next six month

Date Bitcoin, USD |Ethereum, USD|3o0mnoT0, USD| Mins, USD |Dow Jones index, USD
01.12.2020 15721,18 606 1814 7694 27905
01.01.2021 17825,79 747 1804 7938 27776
01.02.2021 19248,43 867 1771 7743 29164
01.03.2021 21161,69 1006 1710 7776 27785
01.04.2021 2197747 1093 1685 7447 26981
01.05.2021 19853,78 918 1630 7511 28330
01.06.2021 21513,05 1065 1628 7253 29093

Source: created by author on the basis of [8]

It can be concluded that among all the factors, the value of the cryptocurrency Ethereum
has the greatest influence on the change in the exchange rate. Each time the projected cost of
airtime exceeds $1,000, the rate of bitcoin also increases to more than $21,000. For the
following periods the volatility of the bitcoin exchange rate, will still remain as it is present
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today. Presenting the obtained forecast values in Figure 1, thus continuing today's statistics,
we can conclude that the rate of bitcoin, in general, will continue to grow. According to this
forecast model, the value of bitcoin will reach $20,000 by mid-February. The forecast also
shows that in April 2021 the value of bitcoin will increase to a maximum value of about
$22,000, after which its value will fluctuate within + 2,000 dollars. Similar trends were
observed in previous, already known periods.

y = 35,04x - 2E+0
/’m)/

Fig. 1 Forecasting the bitcoin pricing according to the correlation-regression model for the first
half of 2021, US dollars

Source: created by author on the basis of table 10

Conclusions and prospects for further research. The analysis made it possible to
choose from 17 financial indicators the four main factors (out of 17) that affect the bitcoin
pricing. These include the Ethereum cryptocurrency, the value of gold and copper futures,
and the Dow Jones financial index. According to the results of correlation-regression
analysis, the dependence between factors and the value of bitcoin and the power of their
impact were studied. The constructed multiple correlation-regression model made it possible
to determine the trend of bitcoin exchange rate dynamics and predict its value for the near
future. The prospect of further research is the application of forecast models to factors that
significantly affect the rate of bitcoin. With this data it will be possible to simulate the future
value of bitcoin. It is also worth carring out similar research for other popular
cryptocurrencies and / or expanding the list of factors influencing their price to improve the
forecast results. But we need to state some precautions. Despite factors mentioned in current
model there are those factors that cannot be measured. For example the activity of high rollers
such as big investors or speculators is unpredictable. So the situation on the cryptomarket can
change in short period of time. This creates major problems when forecasting future bitcoin
price.
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AHoranis. KpunroBamotu crainy OJHIEI0 3 HAWOUIbII MOMYJISPHUX TEM OCTaHHIX
(hiHaHCOBO-€KOHOMIYHUX HAyKOBHX po0iT. ChOroIHi OCHOBHUMHU PHCaMU KPUIITOBAIIOTH €
JICIICHTpATI3allisl TaHUX, HAsIBHICTh BJIACTUBOCTEH IJIATIXKHOTO 3ac00y, BUCOKA JIIKBIHICTD,
BIZICYTHICTB IIPSIMOTO KOHTPOJIIO €MICii 31 CTOPOHHM OpraHiB BiIaJlyd, HE3BOPOTHICTH TIATEXIB
Ta MPO30PIiCTh TPAHCAKLIHM . 3pOCTAHHS MOIYJIIPHOCTI KPUIITOBAIIOT CEPE IHIINX CBITOBUX
BJIIOT JIO3BOJISIE iM CTaTH BHCOKONPHOYTKOBUM aKTHBOM ISl IHBECTYBAaHHS Ta CTHMYJIIOE
iHTepec HOBHX MaifHepiB. OfHaK BUHHUKAIOTh NEBHI PU3MKH, MOB’S3aHi 3 MOIYJISIPU3ALIEI0
BUKOPUCTAaHHS NaHUX mudpoBux rpomeit. [lo-mepmie, pu3mK, MOB's3aHUI 3 Iep>KaBHUMHU
OOMEXCHHSIMU Ta IPaBOBUM DETYJIIOBAaHHSAM BHUKOPUCTaHHS KpPHOTOBaMOTH. [lo-mpyre,
AHOHIMHICTD KOPHCTYBaYiB MMPUBAOIIOE BCE OUTBITY KIIBKICTh 0Ci0, B TOMY YHCII i THX, IO
3aliMarOTHCsI HEJEraJbHO MISUTBHICTIO, 110 MiJBUIILYE PU3MK MIaxpaiictBa. | ocranHim, aje
HE MEHII B)XIUBHM € BUCOKA MiHJIMBICTh KPHIITOPUHKY.

Meroro crarTi € nouryk (paktopis, IO BIUIMBAaIOTh Ha BapTicTh OiTkoiHy. [ns mo-
CIlifpKeHHs1 OyJio BigiOpaHO CIMHAAUsATH (AaKTOpIB, ceped SKHX € Taki, sK: 1HII BiIOMi
KPHUITOBAIIOTH, BAJIOTHI MApU TPAAUIIIAHUX BAJIOT, IHU HA JOPOTOI[IHHI Ta MPOMHUCIIOBI
METau, CBITOBI (DiHAHCOBI 1HIEKCH. Y HOCIIKEHHI BUKOPHCTAHO METOAU €KOHOMETPHY-
HOTO aHaJi3y ISl OLIHKM KOpEJIiHHMX 3B’SI3KIB MDK (akTropaMu i KypcoMm OiTKOiHYy Ta
noOyI0BM MHOKHMHHOI KOpeJsiiiHO-perpeciiinoi Moneni Baprocti Oitkoiny. [nst Bu3Ha-
YeHHA TPEHOIB OO0 MOJANBINOI 3MiHH Kypcy OITKOIHY Oyll0 BHKOPHCTaHO METOIU
CTaTUCTUYHOTO aHaizy. Pe3ynpTaTé OOCHiIpKeHHS TOKa3all YOTHPH OCHOBHI (pakTopw,
BIUIMB SIKUX HA IiHY OITKOIHY € HalOUTBIIAM Ta CTATUCTHYHO 3HAYYIIUM, IO A0 3MOTY
3IIHCHUTH MTPOTHO3 TUHAMIKH Horo Kypcy. Ha ocHOBI poBeieHHX A0CTiKeHb CPOPMYIIHO-
BaHO BHCHOBOK, III0 BapTiCTh OITKOIHY, HE3B)KAIOUM Ha BENUKY BOJATHIBHICTH, MPOIOB-
KyBaTuMe 3poctatu. [Ipy aHamizi HaBeIeHOI CTAaTUCTUKHM MOKHA CTBEPUKYBATH, LIO LiiHA
oiTkoiny ayxe Hecradinbaa. Kype BTC/USD pi3ko 3poctae i crniajgae y KOpOTKOCTPOKOBOMY
nepioni. HesBakaroun Ha BOJIATHIIBHICTE OITKOIHY, 1iHa Ha foiap CIIIA BreBHEHO 3pocTae.
IIporuo3s, 3po0iieHuit Ha OCHOBI MOJIEJI TPEH/LY, ITOKa3ye, 110 I[iHa OITKOTHY CTaHE BHUILOKO
NPOTATOM HACTYHNHOTO MiBpOKy. SIKIIO cuTyamis, L0 CcKJajacs Ha KpPUITOPHHKY,
3aJMLINTBCS HE3MIHHOIO, Ha KiHelb mortoyHoro 2020 poky OiTkoiH Oyne KOIITYBaTH
npuommzao 20 000 nonapis CIIA.

KurouoBi ciioBa: xypc 6iTKOIHY, KPHUIITOBAIIOTH, (PiHAHCOBHH iHIEKC, BAIOTHA T1apa,
(¢’rouepc Ha MeTald, KOpPEJLIMiHHO-perpeciiHui aHali3, MPOTHO3 IWHAMIKH BapTOCTI
OiTKOIHY.

Cmamms naditwna 0o pedkonezii 25.03.2020
Iputinama oo opyxy 03.07.2020



