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Abstract. In recent years, cryptocurrency has developed rapidly, and as a spe-

cial financial product, its connection with traditional financial derivatives has 

naturally become one of the hot topics in current research. This study used 

Pearson correlation coefficient, rolling correlation, multiple regression model, 

and Copula model, and collected relevant data of Bitcoin, Binance, Ethereum, 

S&P 500 index, and Dow Jones index over a long period of time for corre-

sponding research. Research has found that there is a certain correlation be-

tween the returns of different cryptocurrencies and different stock indices. This 

means that investors will have more arbitrage and hedging methods to achieve 

significant returns. This study will explore the correlation between cryptocur-

rencies and stock indices, which will help reveal the connections between dif-

ferent markets, expand risk management and asset pricing theories. Changes in 

correlation can provide theoretical basis for investors to diversify hedging or 

arbitrage strategies, and help the academic community better construct cross 

market asset pricing and risk management models. 
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1 Introduction 

In recent years, with the development of blockchain technology and the explosive
growth of decentralized financial applications, cryptocurrency has gained broader
application prospects and a richer ecosystem. More and more institutional investors
are also entering the cryptocurrency market, such as hedge funds, investment banks,
and listed companies. Many quantitative models applied to traditional financial
derivatives also support the cryptocurrency market, making it feasible for
cryptocurrency to become a member of new investment portfolios [1]. The high
volatility of cryptocurrencies will bring more potential returns to these investors [2].
These institutional investors are more enthusiastic about combining cryptocurrencies
with traditional financial derivatives such as stock indices for investment, arbitrage,
and hedging. Empirical analysis shows that incorporating cryptocurrencies into
traditional investment portfolios can expand the efficient frontier, meaning that by
including cryptocurrencies, investors can achieve higher returns at the same level of
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risk [3]. Therefore, studying the correlation between cryptocurrencies and stock
indices is of crucial importance.

The low correlation with traditional assets such as currency, commodities, stocks,
etc. indicates that cryptocurrency, as an independent asset class, has unique risk and
return characteristics. It is easy to associate with adding cryptocurrency to an
investment portfolio [4]. However, the correlations between cryptocurrencies and
traditional asset are relatively low, which means that incorporating cryptocurrencies
into traditional investment portfolios may have diversification benefits [5]. This study
aims to provide a theoretical basis for more investors to engage in cross market
arbitrage or hedging when stock indices are used as investment portfolios for
cryptocurrencies by comparing the correlation between cryptocurrency and stock
indices in terms of returns. The research process will select several representative
currencies in the cryptocurrency market and conduct corresponding research on
representative stock indices.

This study has significant theoretical and practical implications. In theory, the
study will enrich the theoretical foundation of the correlation between
cryptocurrencies and stock indices, laying the groundwork for further research. In
practice, the research results will provide institutional investors with faster and more
accurate trading of cryptocurrencies [6].

2 Research Methods

2.1 Basic Introduction to the Model

Pearson Correlation Coefficient is a statistical indicator used to measure the linear
relationship between two variables. Its value range is between -1 and 1, reflecting the
strength and direction of the correlation between two variables.

Rolling Correlation is mainly used to study the dynamic changes in correlation
over time, and is particularly suitable for analyzing correlation at different market
stages. It can reveal the changes in correlation over time and appears more flexible.

Multivariate Regression Models can be used to capture linear relationships
between multiple financial products, especially suitable for analyzing how the returns
of one product are affected by the returns of multiple other products. It can analyze
the influence of multiple independent variables simultaneously, making it very
suitable for complex market environments.

The Copula model is used to analyze nonlinear correlations, especially for
capturing the correlations of financial products under extreme market conditions
(such as financial crises). It can handle complex nonlinear dependency structures and
is particularly suitable for studying tail correlations of financial products (i.e.
correlations in extreme events).

The Pearson correlation coefficient can provide a one-to-one linear correlation,
while the rolling correlation can assign a temporal order to the correlation. The
multiple regression model can compare multiple cryptocurrencies and stock indices
simultaneously, making it easier to study how the return of one cryptocurrency affects
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other returns. The copula model considers the possibility of non-linear correlations
and serves as a supplementary model for research.
2.2 Data Sources

The data used in the research mainly includes the opening price, closing price, highest
price, and lowest price of three cryptocurrencies: Bitcoin, Binance, and Ethereum.
This paper chose these three cryptocurrencies because they hold a significant market
share, have been established for a long time, and can obtain detailed and high-quality
data over a longer period of time. According to Coinmarketcap
(https://coinmarketcap.com/ ), the data obtained can be obtained as shown in Fig. 1.

Fig. 1 Closing and opening prices of BTC, BNB, and ETH (2022-2023)

As for the stock index, the research selects the Dow Jones Index and the S&P 500
index, two representative stock indexes with high reputation. Similarly, the author
took the opening price, closing price, high price, and low price of these two stock
indexes. Basis from investing (https://cn.investing.com/crypto/currencies) in the data
available as shown in fig. 2 and fig. 3.



Fig. 3 The trend of Dow Jones Index data

Fig. 2 The trend of S&P 500 index data
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3 Research Results

3.1 Monthly Return

Based on the known relevant data, this article can calculate the monthly returns of
Bitcoin, Binance, Ethereum, S&P 500 Index, and Dow Jones Index using the
following formula:

�� =
��−��−1
��−1

× 100% (1)

Where�� , ��−1 represent closing price of this month and closing price of last month,
respectively. This article calculates the monthly returns of three cryptocurrencies
using formula (1), as shown in Table 1:

Table 1.Monthly return of cryptocurrency

Timestamp BTC Monthly Return
(%)

BNB Monthly Return
(%)

ETH Monthly Return
(%)

2022-02-01 11.32893182 4.563533786 7.709093839
2022-03-01 5.941442616 8.944078492 12.96098765
2022-04-01 -13.67314746 -8.19501613 -13.28091538
2022-05-01 -14.88460672 -14.33930518 -28.16618865
2022-06-01 -37.52168462 -31.30069953 -44.83231063
2022-07-01 18.74642125 30.17975864 58.60717178
2022-08-01 -12.22311647 0.603679737 -5.599215385
2022-09-01 0.091005873 5.106397296 -11.72867643
2022-10-01 8.245773187 17.85418245 21.53971313
2022-11-01 -18.80068307 -10.65824529 -20.13923763
2022-12-01 -6.084536979 -20.19679996 -9.998582253
2023-01-01 36.93258847 24.16377163 29.81586973
2023-02-01 2.681361419 -0.931778955 3.898101635
2023-03-01 21.88496835 4.183185505 12.40123383
2023-04-01 3.423037113 7.170708341 3.662638815
2023-05-01 -4.314269991 -6.489952408 2.735981034
2023-06-01 14.20185993 -20.10673844 5.20940221
2023-07-01 -6.035661725 -1.720498818 -5.930239513
2023-08-01 -9.397596272 -8.259184861 -9.455589714
2023-09-01 4.51698987 -0.324132706 2.05883011
2023-10-01 28.94318881 5.729322941 9.025190607
2023-11-01 5.350163491 -2.623946346 9.431539456
2023-12-01 11.96600906 37.09452268 11.04821275
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The monthly returns obtained by calculating the two stock indices are shown in the
table 2.

Table 2.Monthly return of stock index

Data SP500 monthly_return_SP500 Close Dow
Jones

Monthly return Dow
Jones

2022/1/1 4515.55 35131.86
2022/2/1 4373.94 -3.136052087 33892.6 -3.527453428
2022/3/1 4530.41 3.577323877 34678.35 2.318352679
2022/4/1 4131.93 -8.795671915 32977.21 -4.905481374
2022/5/1 4132.15 0.005324388 32990.12 0.039148248
2022/6/1 3785.38 -8.391999322 30775.43 -6.713191707
2022/7/1 4130.29 9.111634763 32845.13 6.725170046
2022/8/1 3955 -4.244011922 31510.43 -4.063616128
2022/9/1 3585.62 -9.339570164 28725.51 -8.838089483
2022/10/1 3871.98 7.986345458 32732.95 13.9508054
2022/11/1 4080.11 5.375286029 34589.77 5.672632622
2022/12/1 3839.5 -5.89714493 33147.25 -4.170365978
2023/1/1 4076.6 6.17528324 34086.04 2.832180648
2023/2/1 3970.15 -2.611244665 32656.7 -4.193329586
2023/3/1 4109.31 3.505157236 33274.15 1.890729927
2023/4/1 4169.48 1.464236088 34098.16 2.476426896
2023/5/1 4179.83 0.248232393 32908.27 -3.489601785
2023/6/1 4450.38 6.472751284 34407.6 4.556088789
2023/7/1 4588.96 3.113891398 35559.53 3.34789407
2023/8/1 4507.66 -1.771643248 34721.91 -2.355542944
2023/9/1 4288.05 -4.871929116 33507.5 -3.49753225
2023/10/1 4193.8 -2.197968774 33052.87 -1.356800716
2023/11/1 4567.8 8.917926463 35950.89 8.767831659
2023/12/1 4769.83 4.42291694 37689.54 4.83618069
3.2 Pearson Correlation Coefficient

The Pearson correlation coefficients can be obtained through calculation as shown in
table 3.

Table 3. The results of Pearson correlation coefficients

SP500 Dow
BTC 0.49 0.37
BNB 0.47 0.44
ETH 0.64 0.54
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From the Pearson correlation coefficient calculated, the correlation between the
monthly returns of the three cryptocurrencies and the monthly returns of the stock
index is at a low to medium level.

In general, the cryptocurrency market and the stock market are largely independent
of each other, the stock market is more affected by the macroeconomic situation,
business conditions, while the cryptocurrency market is more affected by technical
factors, market regulatory policies and investor sentiment. In comparison, the
correlation between the monthly return of Bitcoin and Ethereum and the monthly
return of the stock index is stronger, while the correlation between Binance and the
stock index is weaker. This is because Bitcoin and Ethereum have a broader market
and they are increasingly viewed by investors as an asset class, which makes them
more closely linked to traditional financial markets. The market size of Binance is
smaller, and it is more influenced by factors within the cryptocurrency market and
less influenced by the global macro economy and the stock market [7].
3.3 Rolling Return

In this study, a six-month time window was used to calculate rolling correlation, and
the results are shown in Tables 4-5.

Table 4. Rolling correlation between the S&P 500 and cryptocurrencies

Data Rolling_corr_BTC_SP50
0

Rolling_corr_BNB_SP5
00

Rolling_corr_ETH_SP50
0

2022/7/1 0.75900587 0.830270227 0.818030739
2022/8/1 0.880029465 0.833917711 0.836343251
2022/9/1 0.662561721 0.666440176 0.786180955
2022/10/1 0.723337224 0.723428671 0.817028302
2022/11/1 0.595927751 0.632432364 0.733871052
2022/12/1 0.418051358 0.573186244 0.658399516
2023/1/1 0.383814382 0.491862874 0.594329197
2023/2/1 0.319185141 0.502635206 0.561620173
2023/3/1 0.349451051 0.731971418 0.481487711
2023/4/1 0.389922759 0.643627567 0.357200441
2023/5/1 0.857021109 0.911873373 0.917833927
2023/6/1 0.758698877 0.094785663 0.594896708
2023/7/1 0.488890969 -0.488607494 0.109167878
2023/8/1 0.718067269 -0.303363169 0.553908053
2023/9/1 0.410274846 -0.484424616 0.251766311
2023/10/1 -0.005137307 -0.713780119 0.015577047
2023/11/1 -0.02279885 -0.463863357 0.326493842
2023/12/1 -0.090869244 0.241378525 0.363791117
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Table 5. Rolling correlation between the Dow and cryptocurrencies

Data Rolling_corr_BTC_Dow Rolling_corr_BNB_Dow Rolling_corr_ETH_Dow
2022/7/1 0.739810641 0.840128961 0.825582561
2022/8/1 0.913229462 0.853024811 0.859380388
2022/9/1 0.610378427 0.608991017 0.761166909
2022/10/1 0.635186215 0.63793458 0.696333868
2022/11/1 0.530072453 0.557844688 0.624101909
2022/12/1 0.379794157 0.496953009 0.547549709
2023/1/1 0.219685701 0.402111373 0.523099593
2023/2/1 0.137255608 0.411694275 0.470420551
2023/3/1 0.072607574 0.552072441 0.341314664
2023/4/1 0.079194122 0.384824952 0.037919239
2023/5/1 0.765403254 0.815279588 0.714757985
2023/6/1 0.627638708 0.088458803 0.398232033
2023/7/1 0.370103409 -0.176880623 -0.058347356
2023/8/1 0.548674647 -0.016277507 0.310613146
2023/9/1 0.462785458 -0.18458459 0.17158033
2023/10/1 0.153045369 -0.490584158 -0.009278425
2023/11/1 -0.002359284 -0.306115181 0.390537031
2023/12/1 -0.017393354 0.29256906 0.444905986

From the rolling correlation derived from the study, the relationship between the
monthly return of cryptocurrency and the monthly return of stock index is not fixed,
but fluctuates over time. In general, cryptocurrencies have a low correlation with the
stock market, especially BNB, which tends to be weak or even negative. In addition,
BTC and ETH occasionally show a high positive correlation, especially in some
special market conditions, such as when the general economic situation is good, and
investors are active in both markets, their correlation will increase [8-10].
3.4 Multiple Regression Model

Furthermore, this article uses a multiple regression model for estimation, and the
estimation results are shown in Table 6.
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Table 6. The results of multiple regression model

Cryptocurrency S&P500
Coefficients

S&P500
Intercepts

S&P500
t-values

S&P500
p-values

BTC 1.421 1.668 2.585 0.0173
BNB 1.322 0.365 2.632 0.0156
ETH 2.274 0.88 2.366 0.0277

Cryptocurrency Dow Jones
Coefficients

Dow Jones
Intercepts

Dow Jones
t-values

Dow Jones
p-values

BTC 1.13 1.725 1.851 0.0782
BNB 1.301 0.306 2.274 0.0336
ETH 2.001 0.885 2.919 0.0082

4 Conclusion

Through the calculation of Pearson correlation coefficient, rolling correlation
coefficient and multiple regression model, the study believes that the correlation
between cryptocurrency and stock index returns is weak in general. This indicates that
there is a greater degree of independence between the cryptocurrency market and the
stock market, and that under certain market conditions, such as when risk appetite is
strong, the two markets may have a common trend. This shows that cryptocurrencies
can be well combined with stock indices, thus providing investors with better
opportunities for speculation, arbitrage and hedging. Financial institutions can also
develop new financial products, such as cryptocurrency options, futures, or hybrid
derivatives, to meet the needs of investors in different market conditions. This will, to
a large extent, enrich the application value of cryptocurrencies and give them
opportunities for long-term development. The combination of cryptocurrency and
stock index can maximize the advantages of the two, that is, the high return of
cryptocurrency and the stability of stock index, and at the same time can maximize
the disadvantages of the two, that is, the high risk of cryptocurrency and the low
return of stock index. It is hoped that this combination can bring more value to
investors in the future.

Similarly, there are still some shortcomings in this study: First, in terms of data
selection, due to the limitation of processing capacity, this study only selects three
representative cryptocurrencies and two stock indexes in a wide range of financial
markets for research, which cannot fully represent all cryptocurrencies and traditional
financial derivatives, and the results may have certain limitations. In addition, this
study did not study extreme situations such as financial crises, and the results do not
reflect what may happen in the cryptocurrency market and traditional financial
markets under extreme circumstances.
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