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CRYPTOCURRENCY MARKET TRENDS  
AND FUNDAMENTAL ECONOMIC INDICATORS:  

CORRELATION AND REGRESSION ANALYSIS 
Abstract. The first cryptocurrency was born in 2008. Already today, virtual financial assets 

and tokens are a significant part of trading in global financial markets. The cryptocurrency market 
capitalization currently exceeds 600 billion U.S. dollars. However, there is a lot of discussion about 
cryptocurrency functions and the correlation between Bitcoin prices and the basic economic indices. 

Therefore, the purpose of the paper is to define the statistical substantiation of the influence 
of fundamental economic indicators on the market of virtual financial assets and the possibility of 
using cryptocurrency as the investment assets. 

This article is based on the theoretical principles and methods of econometric analysis; the 
system approach methods to define the main vehicles and trends of the international financial 
market. The study presents correlation analysis, regression models with paired and multiple 
variables. For these models, R-Studio instruments are the main tools of quality estimation and 
results interpretation. 

The article shows the results of the correlation analysis of Bitcoin’s U.S. dollar price 
dynamics and changes in the main stock, monetary market indicators, cryptocurrencies market 
tendency, levels of the United States fundamental economic indicators for the period from 2014 to 
2021. Traditional multifactorial regression models are used to determine the level and the impact of 
individual indicators of the world stock market at the U.S. dollar price of Bitcoin. A comparison of 
the level of volatility of key investment financial assets in the market of cryptocurrencies and stock 
markets is carried out. 

The authors determine the level of correlation dependence and make a regression model of 
the impact of fundamental economic indicators and stock market trends on the dynamics of U.S. 
dollar prices for key cryptocurrencies. The article presents conclusions on trends and problems of 
using cryptocurrencies as an investment asset, considering volatility and profitability. 
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Implementation of the results allows to clarify the economic essence of cryptocurrencies as a 
specific financial vehicle, as well as improving the existing models of investment management, 
considering the statistical characteristics of the virtual financial assets. 

The main direction of further research is to build models of medium-term prediction of 
prices for the main cryptocurrencies as an investment asset in conditions of changes in global 
financial markets, which must consider the fundamental economic indicators of the world economy 
and trends on key stock and commodity markets. 

Keywords: virtual financial asset, cryptocurrency, bitcoin, econometric model, financial 
market, economic indicator, investment asset. 
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Introduction. After 2008—2009 the World financial system has been significantly changed. 
Cryptocurrencies offer a contemporary investment vehicle that is based on decentralization system 
blockchain technology. The price of Bitcoin has risen since 2014 from 465 U.S. dollars to 60,000 
U.S. dollars [6]. Therefore, many investors and other financial professionals are interested in 
cryptocurrencies as a high profitability asset. This dramatic price change and related volatility level 
had generated significant changes in traditional investment theory. On the one hand, there is a high 
risk of a financial bubble. On the other hand, cryptocurrency assets acquire their value and price 
outside of financial speculation. Financial professionals and researchers disagree on the nature and 
meaning of Bitcoin and other virtual financial assets. Government regulators impose restrictions on 
the use of cryptocurrencies as means of payment. Therefore, there is significant interest in virtual 
financial assets from investors, as well as theoretical substantiation of the influence of fundamental 
economic indicators on prices and volatility of the cryptocurrency market. Thus, the problem of 
evaluating the ability to use the virtual financial vehicle as an investment asset is urgent for 
individual and institution investors.   

Literature review and the problem statement. There are a lot of studies that concentrate 
attention on different problems of fundamental macroeconomic indicators trends, exchange rates 
forecasting, real cryptocurrency prices defining, and other econometric problems. Firstly, 
Fantaccini D., da Silva A. C., Maganini N. D., Almeida E. F., Garcia D., Tessone C. J., 
Kristoufek L., Hunter G. W., Li J., Tasca P. etc. [1; 2; 7; 11; 13; 15; 16; 18; 26] show blockchain 
technology specifics as a base of the Bitcoin price level. The study identifies the following price 
drivers of the virtual financial asset exchange rates, bitcoin circulation speed, network complexity, 
number of coins in circulation. In addition, the studies define a method of financial bubblies 
forecasting. Secondly, there is a lot of research in the field of determining the macroeconomic basis 
for the formation of prices and volatility of financial assets [4; 12; 14; 19; 20; 24; 27; 28]. 
Choudhry T., Hryhoruk P., Kandilov I. T., May J. B., Morina F., Serenis D. and Symitsi E. define 
fundamental economic indicators as the basis for the formation of long-term prices for investment 
financial assets, such as GDP, levels of imports and exports, consumer price index, level of 
government expenders. As a result, the authors show the investment potential level (profitability 
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and risk estimations) of the contemporary financial vehicles. Thirdly, Stock market trends and 
exchange rate dynamics have been an object of different studies [3; 3; 2120]. Aghion P., 
Baranovskyi O. I. and Omane-Adjepong M. identify and statistically prove the presence of trends in 
the related markets because of the impact of fundamental economic factors. For example, economic 
growth indicators have a high correlation with stock market indexes. Therefore, a comparison of 
trends in financial markets and cryptocurrency markets deserves the special interest of researchers.  

Financial mathematics and regression methods are widely used to confirm links between 
financial market indicators, macroeconomic trends, and prediction of the results of using 
contemporary investment vehicles. Baranovskyi O. I., Derbentseva V., Dirk G., Hryhoruk P., 
Perchuk O. V., Yuzvovich L. I. and etc. [3; 8; 9; 12; 22; 31] show regression, correlation, and time-
series models for analysis and predict basic and contemporary financial markets instruments and 
currency rate dynamics. But these models require practical adaptation to determine the correlation 
of cryptocurrency assets and predict prices. 

The purpose of the paper is to define the statistical substantiation of the influence of 
fundamental economic indicators on the market of virtual financial assets and the possibility of 
using cryptocurrency as investment assets. 

There are key research hypotheses.  
H1: The dynamics of the Bitcoin prices correlate with fundamental indicators of the global 

stock market trend. 
H2: Cryptocurrency cannot be an investment asset due to its high volatility.  
H3: Fundamental economic indicators (e.g., U.S. economy) have a high correlation with the 

cryptocurrency’s asset price. 

Research methods. The investigation is based on classical methods of correlation analysis, 
multiple regression modeling and machine learning methods, and R-programming instruments 
(caret and Performance Analytics libraries). The function model includes evaluating the elasticity 
parameters as follows [3; 4; 12; 17; 25]: 

  (1)

for regression evaluation is [3; 4; 12; 17; 25]: 

(2)

where  — dependent variable (BTC price in USD or other economic indicators); 
 — intercept coefficient (unregistered factors influence); 
 — factor’s elasticity coefficients ( ); 

 — level of normal error evaluation. 
For further research, the Person’s correlation coefficients and classical multiple regression 

methods will be used. They are based on relationships between the U.S. Dollar price of Bitcoin and 
fundamental economic indicators, stock market indices, and altcoin cryptocurrencies price 
dynamics. Coefficient performances of the proposed models are presented and estimated by the 
Akaike information criterion (AIC), adjusted multiple R-squared, F-statistic, the variance inflation 
factor (VIF), p-value for studentized Breusch-Pagan test, and so on [8; 3; 17; 23; 29].  

Further research is based on the same assumptions and includes the following variables for 
cryptocurrency market trends estimations and fundamental economic indicators analysis. 

Dependent variables (CoinMarketCap data, currency in U.S. dollar): 
BTC.USD — Bitcoin price, daily close values (a quarterly average of daily close values for 

use to the USA economy fundament indices correlation estimation). 

Global financial market indicators (period from 09-2014 to 03-2021): 
X.DJI — Dow Jones Industrial Average (^DJI). DJI Real Time Price;
X.RUT — Russell 2000 (^RUT). Chicago Options Delayed Price;
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X.IXIC — NASDAQ Composite (^IXIC). Nasdaq GIDS Real Time Price; 
AAPL — Apple Inc. share price (AAPL). NasdaqGS Real Time Price data. Currency in U.S. 

dollar; 
MSFT — Microsoft Corporation share price (MSFT). NasdaqGS Real Time Price data. 

Currency in U.S. dollar; 
GC.F — Gold Futures, Jun 21 (GC=F). COMEX Delayed Price data. Currency in  

U.S. dollar. 
CL.F — Crude Oil Futures, Jun 21 (CL=F). NY Mercantile Delayed Price data. Currency in 

U.S. dollar 
ZC.F — Corn Futures, Jul-2021 (ZC=F). CBOT Delayed Price data. Currency in  

U.S. dollar. 
ZR.F — Corn Futures, Jul-2021 (ZC=F). CBOT Delayed Price data. Currency in U.S. dollar. 
EURUSD — EURO currency price. CCY Delayed Price data. Currency in U.S. dollar. 
 
Cryptocurrencies market indicators (CoinMarketCap data for the period from 07-2017 to 

03-2021. Daily close values. Currency in U.S. dollar): 
ETH.USD — Ethereum cryptocurrency daily price in U.S. dollar;  
BNB.USD — BinanceCoin cryptocurrency daily price in U.S. dollar; 
XRP.USD — Ripple cryptocurrency daily price in U.S. dollar; 
USDT.USD — Tether/USDT cryptocurrency daily price in U.S. dollar; 
DOGE.USD — Dogecoin cryptocurrency daily price in U.S. dollar; 
BCH.USD — Bitcoin cash cryptocurrency daily price in U.S. dollar; 
LTC.USD — Litecoin cryptocurrency daily price in U.S. dollar. 
 
Fundamental economic indices from U.S. Federal Reserve Bank economic research data 

(FRED quarterly data for the period from Q1 2018 to Q4 2020): 
GDP — U.S. Gross Domestic Product, Billions of Dollars; 
GDPC1 — U.S. Real Gross Domestic Product, Billions of Chained 2012 Dollars; 
CPI — Consumer Price Index: All Items for the United States, Index 2015=100; 
TW — Trade Weighted U.S. Dollar Index: Broad, Goods and Services (Index Jan 2006=100, 

Daily); 
DXY — US Dollar/USDX – Index — Cash (DX-Y.NYB), NYBOT Real Time Price. 

Currency in USD. 
 
The variables have been selected considering the result of research [4; 12; 14; 19; 20; 24; 

288], as well as a result of processing the data, which are represented by the US Federal Reserve 
System, Yandex Finance, etc. [6; 10; 30]. 

 
Research results.  
The impact of stock market trends on Bitcoin U.S. dollar price. For the past 12 years, after 

Bitcoin has arisen, the digital economy has shown dramatic change.  
In 2014 lots of alternative virtual financial assets were bubbling growth or showing effective 

growth strategy (Fig. 1).  
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international financial market only in the middle of 2014. Second, from the middle of 2014 to 2016, 
the time of the first cryptocurrency market bubbling (Fig. 1a). A lot of alternative virtual financial 
assets and tokens have arise at a time. For example, the Etherium was born in 2015, the DASH first 
block was generated in 2014. Altcoins had begun to represent more innovation, profitability, and 
risk. Cryptocurrency market platforms and related mining technologies has gained popularity and 
generated high demand. Third, the period from Dec 2016 to Nov 2020 is the time, when the 
cryptocurrency market has got some stabilization trends (Fig. 1b). The average Bitcoin price was 
9000 U.S. dollars and cryptocurrency assets had become widely used as investment vehicles. Forth, 
the last period, which began in November 2020 and continues now (Fig. 1 ). There is a second 
bubbling period. Fig. 1 shows that the volatility of the bitcoin market within the considered periods 
is not high. However, from Sep 2014 to Feb 2021 the Bitcoin U.S. dollar price has risen more than 
150 times.  

Now, investors use virtual financial assets as a highly risky financial vehicle, but which is 
carried out enormous profitability potential. There is correlation estimation (Table 1) for the goal of 
further research and verifying of hypothesis H1. 

Table 1 
Pearson’s correlation coefficient for Bitcoin U.S. price and the main stock market indices  

 
Variables Pearson’s coefficient  

(linear)  
p-value Pearson’s coefficient  

(ln transformation)  
p-value 

BTC.USD 1.00 <<0,001 1.00 <<0,001 
X.DJI 0.75 <<0,001 0.96 <<0,001 
X.RUT 0.83 <<0,001 0.86 <<0,001 
X.IXIC 0.83 <<0,001 0.92 <<0,001 
AAPL 0.79 <<0,001 0.86 <<0,001 
MSFT 0.76 <<0,001 0.92 <<0,001 
GC.F 0.65 <<0,001 0.72 <<0,001 
CL.F 0.12 <<0,001 0.12 <<0,001 
ZC.F 0.72 <<0,001 0.28 <<0,001 
ZR.F 0.39 <<0,001 0.48 <<0,001 

EURUSD 0.38 <<0,001 0.36 <<0,001 
 
 
Table 1 shows Pearson Correlation Coefficients of the general financial market indices and 

Bitcoin price in USD. They have been calculated on datasets for the period from Sep 2014 to Mar 
2021. There is a high linear correlation (coefficient greater than 0.7) between Bitcoin U.S. dollar 
price and Dow Jones Industrial Average index, Russell 2000, NASDAQ Composite, Apple Inc., 
and Microsoft Corporation share price, and even Corn Futures price (ZC.F). The highest 
logographic impact (coefficient greater than 0.9) on Bitcoin U.S. dollar price shows Dow Jones 
Industrial Average and NASDAQ Composite index, Microsoft Corporation share price, and Gold 
Futures. In addition, the EURO price in U.S. dollars is practically independent of fluctuations in the 
cryptocurrency market (coefficient less than 0.4).  

Regarding the results (see Table 1), hypothesis H1 cannot be rejected. There is a correlation 
between the dynamics of the Bitcoin prices and key stock market indexes, share prices, and product 
futures. 

Considering the correlation analysis result, power regression model (Model 1) of the stock 
market vehicles impact on Bitcoin prices can be estimated. The following variables were excluded 
from further analysis due to their high multicollinearity: X.IXIC, AAPL, MSFT, X.DJI. The method 
of the least squares is used, which is known as a standard approach to regression analysis and  
R-Studio tools to approximate the key factors influence. 
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Model 1. Multivariate regression Bitcoin U.S. price with Russell 2000 index and Gold 
Futures.  
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-2.3671 -1.2078  0.2273  1.1461  2.3880  
 
Coefficients: 
      Estimate Std. Error t value Pr(>|t|)     
X.RUT   2.7100     0.2256  12.015  < 2e-16 *** 
GC.F   -1.6426     0.2270  -7.236 7.17e-13 *** 
 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ‘ 1 
 
Residual standard error: 1.387 on 1588 degrees of freedom 
Multiple R-squared:  0.9696, Adjusted R-squared:  0.9695  
F-statistic: 2.529e+04 on 2 and 1588 DF,  p-value: < 2.2e-16 

 
The Model 1 estimation result shows a high level of the model and coefficients’ 

performances. Intercept of Model 1 is not statistically significant and excluded. 
The mathematical form of Model 1 is as follows: 

  (3) 
 
Therefore, it is a direct influence of the Russell 2000 Index dynamics on Bitcoin prices and 

an inverse relationship with the prices of Gol Futures. The corresponding elasticity coefficients 
show that a 1% increase in the Russell 2000 index is associated with a 2.71% increase in the Bitcoin 
U.S. dollar price. On the other hand, a 1% increase in Gold Futures price occurs with a 
simultaneous decrease in the Bitcoin U.S. dollar price by 1.64%. This is very impotent to prove 
hypothesis H1 and it can be used to optimize an investment portfolio. 

Correlation between top cryptocurrencies. Many cryptocurrencies have been issued since 
2014, during the first bubbling period. Some cryptocurrency projects have gone bankrupt, but many 
altcoins have entered the open markets and have added value of innovative technology. For further 
analysis we have selected 8 top virtual financial assets, chosen by capitalization level [6]. The 
correlation for the following investment vehicles shows in Table 2.  

Table 2 
Pearson’s linear correlation matrix between the basic cryptocurrencies  

 

Variables 
BTC. 
USD 

ETH. 
USD 

BNB. 
USD 

XRP. 
USD 

USDT. 
USD 

DOGE. 
USD 

BCH.U
SD 

LTC.U
SD 

EURU
SD 

BTC.USD  0,87 0,88 0,13 -0,06 0,88 0,10 0,56 0,37 
ETH.USD 0,87  0,71 0,46 -0,06 0,82 0,45 0,78 0,65 
BNB.USD 0,88 0,71  0,04 -0,06 0,89 -0,04 0,41 0,17 
XRP.USD 0,13 0,46 0,04  0,00 0,17 0,78 0,70 0,47 
USDT.USD -0,06 -0,06 -0,06 0,00  -0,05 0,05 0,06 -0,06 
DOGE.USD 0,88 0,82 0,89 0,17 -0,05  0,10 0,50 0,30 
BCH.USD 0,10 0,45 -0,04 0,78 0,05 0,10  0,77 0,50 
LTC.USD 0,56 0,78 0,41 0,70 0,06 0,50 0,77  0,57 
EURUSD 0,37 0,65 0,17 0,47 -0,06 0,30 0,50 0,57  

 
As it is shown in Table 2, the top 3 cryptocurrencies are highly correlated. Linear impact of 

Bitcoin price in U.S. dollar has more than 0.8 Pearson’s linear correlation coefficient with Etherium 
and BinanceCoin price in U.S. dollar. A direct relationship is observed between all the top 8 
cryptocurrencies, except for Tether/USDT. Tether Coin (USDT) is a stable token project to replace 
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Table 3 
Volatility analysis for price and rate of return  

of the basic financial market investment vehicles 
 Price  Rate of return 

Variables Mean 
Standard 
deviation 

Variation 
coefficient Mean 

Standard 
deviation 

Variation 
coefficient 

 Period from 2017-07 to 2021-03 
BTC.USD 10998,16 10332,21 0,94 0,0033 0,0506 15,1290 
ETH.USD 416,03 380,87 0,92 0,0024 0,0630 26,4403 
BNB.USD 24,93 45,08 1,81 0,0085 0,0955 11,2245 
XRP.USD 0,40 0,32 0,80 0,0013 0,0764 61,0224 
USDT.USD 1,00 0,01 0,01 0,0000 0,0061 26273,6785 
DOGE.USD 0,01 0,01 1,98 0,0036 0,0913 25,0224 
BCH.USD 523,80 492,87 0,94 0,0003 0,0844 273,2020 
LTC.USD 85,74 55,92 0,65 0,0016 0,0675 40,9190 

 Period from 2014-09 to 2021-03 
BTC.USD 6390,87 9349,04 1,46 0,0031 0,0470 15,3871 
X.DJI 22596,37 4396,25 0,19 0,0004 0,0121 29,5343 
X.RUT 1424,57 253,14 0,18 0,0004 0,0148 35,9676 
X.IXIC 7060,10 2312,55 0,33 0,0007 0,0132 19,7567 
AAPL 48,51 29,65 0,61 0,0011 0,0188 17,9182 
MSFT 98,03 58,50 0,60 0,0011 0,0174 15,8222 
GC.F 1357,95 228,49 0,17 0,0002 0,0094 45,7446 
CL.F 52,04 12,21 0,23 0,0001 0,0319 232,5607 
ZC.F 374,24 42,15 0,11 0,0003 0,0151 47,8661 
ZR.F 1157,77 150,73 0,13 0,0000 0,0175 533,2269 
EURUSD 1,14 0,05 0,04 -0,0001 0,0053 -84,7657 

 
For example, the coefficient of variation (risk level) of Bitcoin U.S. dollar price is twice as 

high as for Apple and Microsoft stock share U.S. dollar price, but the related rate of return is almost 
three times higher. The risk level for the Litecoin car and the Microsoft share is approximately 0.6, 
but the level of profitability of the cryptocurrency is 2 percentage points higher. On other hand, 
Tether/USDT coin has a low volatility level and approximately zero returns rate. In general, over 
shorter periods, the level of variation in cryptocurrency prices is lower, while maintaining 
significant profitability. Thus, the results of the study showes that we cannot accept the H2 
hypothesis, since some of the top 8 cryptocurrencies can be efficient investment assets. 

The impact of the USA economy indices on Bitcoin price. The decentralized blockchain 
network and Bitcoin are independent tools from state emission. However, market trends affect both 
fundamental economic indicators and cryptocurrency prices.  

To confirm these dependencies, we will estimate the correlation between the price of Bitcoin 
(the first in terms of cryptocurrency capitalization) and individual indicators of the development of 
the US economy (Fig. 3).  
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