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Abstract: The current research aims to reveal whether cryptocurrencies may 
be included in investors’ portfolios as instruments for diversification and 
hedging against global systematic risk. The main contribution of the research 
is the fact that it provides proof of the usage of cryptos for hedging against 
global financial systematic risk. This seems to confirm the main hypothesis in 
the study about the role of money and cryptos in the contemporary global 
financial economy. The research reveals evidence that cryptocurrencies can 
play the role of global market predictors.  
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1. INTRODUCTION 
The traditional Capital Assets Pricing Model embodies just two main ideas- the 

portfolio diversification and the systematic risk. The individual financial assets are 
priced in accordance with their beta, reflecting the sensitivity to the systematic risk. The 
latter is usually assumed to reflect the specific fluctuations of the individual national 
economies, which cannot be avoided. However, the international diversification allows 
for eliminating of the specific country risks. Nevertheless, global financial risk, related 
to the world economy as whole will remain. This risk cannot be diversified away unless 
we introduce global financial instruments with negative beta. The cryptocurrencies are 
the best candidates for such tools since typically they are not related to any country. To 
do this, first, money is introduced as the most liquid financial asset with beta equaling 
to 1 (one). Then cryptocurrencies are instituted as quasi money. The advantage of the 
cryptocurrencies as hedging instrument against global systematic risk is the fact, that 
typically they are not related to any country. 

The progress of the global financial innovations concerns the digitalization of 
payments and the role of money. By their nature, cryptocurrencies denote a digital 
representation of value; digital currencies backed by cryptography and not issued by 
central authorities of any country do not involve government intervention. Since the 
creation of the first cryptocurrency Bitcoin in 2008 the cryptocurrencies are increasingly 
used in payment systems and as speculative assets. They are an instrument that is 
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particularly attractive due to the high volatility in its value. The cryptocurrencies are the 
brand-new phenomena in the financial markets.  

The current research aims to reveal whether cryptocurrencies may be included in 
the investors’ portfolios as instruments for diversification and hedging against global 
systematic risk. These assumed strategies of diversification imply a modification of the 
CAPM and empirical test of the new hypotheses.  

Restrictive conditions of this research are determined in the following aspects: 
• Time range - this research is restricted in different time intervals for each 

cryptocurrency; 
• Methodological restrictions –they are set by the statistical properties of the 

researched data imposing the application of specific econometric tests and 
models giving opportunity for the reflection. The proposed and used 
methodology does not claim to be the only possible and applicable when 
inspecting and proving the research thesis of this study. 

• Restrictions of the observations – the analysis and the inspection of the research 
thesis are concentrated in the following 14 cryptocurrencies: Binance Coin, 
Bitcoin, Cardano, Dash, EOS, Ethereum, Holo, Litecoin, Monero, Neo, Ripple, 
Tether, Zcash, Zilliqa), Crypto Index, and Bloomberg Barclays Global 
Aggregate Total Return Index (BBGATRI).  

2. LITERATURE REVIEW AND THEORETICAL BACKGROUND 
The holding of cryptocurrencies in the investor’s portfolio is a very arguable subject. 

To define whether cryptocurrencies are appropriate instruments for risk management, 
their ability to diversify and hedge should be explored.  In the research of [1], 
cryptocurrencies are described as an asset class that is totally different from traditional 
asset classes, but they can be estimated by traditional and simple financial instruments. 
Three types of assets are distinguished and may be used as instruments for risk 
management: a diversifier, a hedge, and a safe haven [2]. Some authors [3] define the 
safe haven asset as “crucial in investment because it provides a means for shielding or 
growing the capital when it has to flight from the existing markets that are undergoing 
turbulence”. Others consider that a financial asset may be accepted as a diversification 
instrument if it is in a weak and positive correlation with the other explored assets. 
Otherwise, if the asset is not correlated or if it is correlated negatively, it may be 
classified as a hedging instrument [4].  It is proved that BTC may be applied as a hedging 
instrument against stocks in the Financial Times Stock Exchange Index. According to 
the author, BTC can be used as a hedge against the American dollar in the short-term, 
either [5].  Contrary to these conclusions, it is revealed that dynamic conditional 
correlation is applied to reveal whether Bitcoin can be used as a hedging instrument. 
They prove that BTC is not suitable for hedging, but it is an asset that is good for 
diversification purposes [6].  

According to [7] cryptocurrencies represent an asset diversification class for 
investors seeking for diversification benefits. They prove that Bitcoin, “could act as a 
diversifier in normal market conditions, and it might also have some borderline hedge to 
safe haven properties”. The hedging abilities of cryptos are explored by [8], either.  The 
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study concludes that Bitcoin can be useful as a hedge against the global equity market in 
the short term. There exist many studies that examine the impact of Bitcoin on an optimal 
portfolio and the main results prove that Bitcoin improves the performance of an 
investment portfolio [9]. The research [10] explores the effect of applying Bitcoin in 
portfolio diversification by analyzing the correlations between different assets and 
Bitcoin. The author reveals an important benefit in the investment of a small share of 
Bitcoin in a well-diversified portfolio.  

The starting point of our approach is the classical Capital Assets Pricing Model 
(CAPM). The CAPM has never been an empirical success [11], [12].  The approach in 
the research is inspired by Tobin’s interpretation of the Keynesian theory of liquidity 
preference [13].  It is assumed that the economic agents aim at maximizing monetary 
profits. If the market portfolio appreciates, the money holdings depreciate, and vice 
versa. Therefore, the correlation between the portfolio index and the price of money is 
defined in terms of purchasing power of money vis-a-vis the other financial assets equal 
by definition -1. Further, in the current study, the riskless asset is replaced by a 
combination of money and market portfolio with zero return and zero variance. In such 
a case, the capital market line goes through the origin. The beta of money is -1 by 
definition. It is started with the assumption that we have a portfolio consisting of just 
two parts- money and market portfolio. The variance of this composite portfolio equals: 

  𝜕𝜕𝑝𝑝2 = 𝜔𝜔1𝜎𝜎𝑐𝑐2 + (1−𝑤𝑤1)𝜎𝜎𝑚𝑚2 + 2𝜔𝜔1(1 −𝜔𝜔1)𝑅𝑅𝑐𝑐𝑐𝑐𝜎𝜎𝑐𝑐𝜎𝜎𝑚𝑚                          (1) 
Where 𝜕𝜕𝑝𝑝2 is the variance of the composite portfolio, 𝜔𝜔1 is the share of money in the 

composite portfolio, 𝜎𝜎𝑐𝑐2 is the variance of the return on money,  𝜎𝜎𝑚𝑚2  is the variance of the 
market portfolio and 𝑅𝑅𝑐𝑐𝑐𝑐  is the coefficient of correlation between money and the market 
portfolio. 

The intention is to find a composite portfolio with zero variance, which is also the 
minimum variance portfolio. If we consider the variance of the composite portfolio as a 
function of the share of money in this portfolio, we should find the first derivative of (1) 
with respect to 𝜔𝜔1 and obtain the solution of the equation 𝜕𝜕𝜕𝜕𝑝𝑝

2

𝜕𝜕𝜔𝜔1
= 0. 

 𝜕𝜕𝑝𝑝2 = 𝑤𝑤1𝜎𝜎𝑐𝑐2 + 𝜎𝜎𝑚𝑚2 − 𝜔𝜔1𝜎𝜎𝑚𝑚2 + 2(𝑤𝑤1 − 𝜔𝜔12)𝑅𝑅𝑐𝑐𝑐𝑐𝜎𝜎𝑐𝑐𝜎𝜎𝑚𝑚       (2) 
Considering that by definition 𝑅𝑅𝑐𝑐𝑐𝑐 = −1 , and that 𝜎𝜎𝑐𝑐 = 𝜎𝜎𝑚𝑚   , we arrive at: 

 𝜕𝜕𝑝𝑝2 =  𝜎𝜎𝑚𝑚2 (1− 2𝑤𝑤1 + 2𝜔𝜔12)         (3) 
So: 

  𝜕𝜕𝜕𝜕𝑝𝑝
2

𝜕𝜕𝜔𝜔1
= 𝜎𝜎𝑚𝑚2 (4𝜔𝜔1 − 2)        (4)  

The first-order condition for the local minimum of the function (3) implies tha 𝜔𝜔1 =
0,5. The second-order condition is also obviously fulfilled. This furthermore entails 
 𝜕𝜕𝑝𝑝2 = 0.  

Likewise, we assume that cryptocurrencies are money, so that they share with the 
money the negative beta property. However, the beta of cryptocurrencies is not 
necessarily -1. 

 Let us assume that the composite portfolio owner believes that the expected positive 
market non-monetary portfolio return will prevail in the next period with probability 𝑝𝑝. 
In such a case, it does make sense to borrow money and invest into a market portfolio or 
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take a short cryptocurrency position with leverage 𝑙𝑙 with = 𝐵𝐵
𝑃𝑃�  , where 𝐵𝐵 is the quantity 

of the borrowed funds in the new portfolio and 𝑃𝑃 is the monetary value of the investor’s 
own funds in market portfolio. The liquid part of the portfolio is assumed to equal 1/𝑙𝑙, 
since it is based on the opposite guess of market decline. 

At the same time, there is probability (1− 𝑝𝑝) that a non-monetary market portfolio 
will generate losses. On the other hand, the market participants expect losses from the 
liquid part of the portfolio with probability 𝑝𝑝. We assume that the traders are risk averse. 
Consequently, the loss expectations from the monetary and non-monetary part of the 
portfolio should be equal. If the expected monetary losses are higher than the non-
monetary counterpart, the portfolio is over-liquid and over-leveraged in the opposite 
case. Given this equals principle, it can be written: 

𝑙𝑙(1− 𝑝𝑝) = 1
𝑙𝑙� 𝑝𝑝         (5) 

And 

𝑙𝑙 = �
𝑝𝑝

(1−𝑝𝑝)
          (6) 

In Figure 1 the relationship between the probability of positive market development 
and the leverage is depicted. It can be expected a negative correlation between positive 
market expectations and the demand for cryptocurrencies. So, in addition to negative 
market beta, the quotations of cryptocurrencies are expected to be negatively related to 
the global market sentiment.  

 

 
Figure 1. Portfolio Leverage/Probability Relationship 

 

3. METHODOLOGY 

The literature about cryptocurrency as an instrument for risk management is gaining 
more research interest. The current study contributes to this context by applying and 
modifying CAPM for fourteen cryptocurrencies. In this study the explored fourteen 
cryptocurrencies are - Binance Coin, Bitcoin, Cardano, Dash, EOS, Ethereum, Holo, 
Litecoin, Monero, Neo, Ripple, Tether, Zcash, Zilliqa, Crypto Index (CRIX), and 
Bloomberg Barclays Global Aggregate Total Return Index (BBGATRI). The BBGATRI 
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is assumed to be a proxy for the global market portfolio, bearing the global systematic 
risk. The data of the explored variables is available from coinmarketcap.com, thecrix.de, 
and ycharts.com. The data is with daily frequency.  

Table 1. Explored cryptocurrencies and indices (Source: Authors’ systematization).  
Variable Period 
Binance Coin (BNB) 25.07.2017 – 26.06.2020 
Bitcoin (BTC) 29.04.2013 – 26.06.2020 
Cardano (ADA) 01.10.2017 – 26.06.2020 
Dash (Dash) 14.02.2014 – 26.06.2020 
EOS (EOS) 01.07.2017 - 26.06.2020 
Ethereum (ETH) 07.08.2015 - 26.06.2020 
Holo (HOT) 30.04.2018 - 26.06.2020 
Litecoin (LTC) 29.04.2013 - 26.06.2020 
Monero (XMR) 21.05.2014 - 26.06.2020 
Neo (NEO) 09.09.2016 - 26.06.2020 
Ripple (XPR) 04.08.2013 - 26.06.2020 
Tether (USDT) 25.02.2015 - 26.06.2020 
Zcash (ZEC) 29.10.2016 - 26.06.2020 
Zilliqa (ZIL) 25.01.2018 - 26.06.2020 
Crypto Index (CRIX) 31.07.2014 - 26.06.2020 
Bloomberg Barclays Global Aggregate Total Return Index 
(BBGATRI) 

29.04.2013 – 26.06.2020 

 
The rates of change of the explored data series are calculated as their logged first 

differences. 
The rates of change of the explored data series are calculated as their logged first 

differences.  

)log(
1−

=
t

t
t PI

PI
R

       (7) 
Where: 

tR -  the return of the explored variable at time t; 

tPI  - the value of the variable at time t; 

1−tPI - the value of the variable at time t-1; 
 
 We apply the ADF test to estimate stationarity. We prove that all variables are 

stationary in the form dlog (x) i.e., variables were integrated of order 1. The Augmented 
Dickey-Fuller (ADF) test constructs a parametric correction for higher-order correlation 
by assuming that the  𝑦𝑦 series follows an AR ( p ) process and adding p  lagged 
difference terms of the dependent variable 𝑦𝑦 to the right-hand side of the test regression: 

tptpttttt yyyxyy νβββδα +∆++∆+∆++=∆ −−−− ...2211
'

1   (8) 

https://thecrix.de/
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All of the explored variables are stationary at a 5% of the significance level of the 
ADF test. 

The correlation is part of a broad class of statistical relationships involving 
dependence, though in common usage it most often refers to the extent to which two 
variables have a linear relationship with each other. A correlation coefficient is a number 
that quantifies a type of correlation and dependence, meaning statistical relationships 
between two or more values in fundamental statistics. 

2
1

)),(ˆ).,(ˆ(

),(ˆ
),(ˆ

YYXX

YXYX
σσ

σρ =
    (9) 

To determine the direction of the causality relationship between explored variables; 
if it is one-way or bidirectional. According to this test, if time series X is Granger-Causes 
another time series Y that implies the past value of X should contain information about 
Y so that helps predict Y above and beyond the information contained in the prior value 
of “Y” alone. 

𝑦𝑦𝑡𝑡 = 𝛼𝛼0 + 𝛼𝛼1𝑦𝑦𝑡𝑡−1+. . . +𝛼𝛼1𝑦𝑦𝑡𝑡−1 + 𝛽𝛽1 𝑥𝑥𝑡𝑡−1+. . . +𝛽𝛽1 𝑥𝑥𝑡𝑡−1 + 𝜀𝜀𝑡𝑡   (10) 

𝑥𝑥𝑡𝑡 = 𝛼𝛼0 + 𝛼𝛼1𝑥𝑥𝑡𝑡−1+. . . +𝛼𝛼1𝑥𝑥𝑡𝑡−1 + 𝛽𝛽1 𝑦𝑦𝑡𝑡−1+. . . +𝛽𝛽1 𝑦𝑦𝑡𝑡−1 + 𝑢𝑢𝑡𝑡  (11) 

β-coefficient is a reliable risk measure, and it can be used as a risk control. The β-
coefficient is a vital risk measure of a portfolio in comparison to the benchmark portfolio. 
In the current study, the β-coefficient for fourteen cryptocurrencies and the crypto index 
CRIX are estimated. Applying linear regression, it is aimed to explain the yield of the 
cryptocurrencies by the yield of the global market portfolio, represented by BBGATRI.  
BBGATRI measures the performance of global investment-grade fixed-income 
securities. The OLS regression from the following type is applied:  

 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =  𝛼𝛼 + 𝛽𝛽 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵   (12) 

Where the following restriction α=0 is applied. This means that it is assumed, that 
the security market line goes through the origin and that there is no global riskless asset. 
The regression through the origin may be appropriate in the case when we have 
theoretical reasons to assume, that the constant term is zero. According to the results 
from the linear regression, the sensitivity of the cryptocurrencies may be explained by 
the following values of the β-coefficient: 

If β=1, it is assumed that the cryptocurrency is as volatile as the global market.  
If β>1, it is assumed that the cryptocurrency is more volatile than the global market. 

If the cryptocurrency is included in the investor’s portfolio, it will increase the portfolio 
risk and will act aggressively.  

If 0<β<1, it is assumed that the cryptocurrency is less volatile than the global 
market. If the cryptocurrency is included in the investors’ portfolio, it will diminish the 
portfolio risk and will act defensively.  

If β<0, it is assumed that the cryptocurrency is negatively correlated to the global 
market. This may be explained by the following situation: In case of a global economic 
downturn, the profitability of the cryptocurrency should increase, and in case of global 
economic recovery, it should decrease. 
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4.RESULTS AND DISCUSSIONS 
The results of the descriptive statistics are presented in Table 2. Skewness and 

kurtosis are observed in the descriptive statistic’s analysis. They give information for the 
variability and location of the explored variables.  They reveal that all the observed 
variables have excess kurtosis. This indicates that their distributions are leptokurtic. The 
following returns of the variables have negative skewness: BTC, BBGATRI, EOS, ETH, 
USDT, ZEC, ZIL, CRIX.  Unlike traditional assets, the skewness for the following 
cryptocurrencies (BNB, ADA, DASH, HOT, LTC, XMR, NEO, XPR) is positive and 
the kurtosis is high indicating large deviations from normality.  ZEC has the lowest mean 
value and BNB has the highest mean one. The lowest minimum is observed for ETH and 
the highest maximum for NEO.  

Table 2. Descriptive Statistics of the returns of the cryptocurrencies, Crypto Index and 
BBGATRI (Source: Authors’ calculations) 
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The results from the applied regression are presented in Table 3. The β-coefficient 
estimates the cryptocurrencies’ sensitivity to the market risk. The explored 
cryptocurrencies can be divided into three groups (Table 3): 

Cryptocurrencies with β Coefficient>1; 
Cryptocurrencies with 0<β Coefficient<1; 
Cryptocurrencies with β Coefficient<0; 
The returns of Zcash (RZEC) have a β-coefficient with a value much higher than 1. 

This is a type of cryptocurrency that will add risk to the investors’ portfolio. Zcash is a 
specific type of zero-knowledge proof technology that allows nodes on a blockchain 
network to validate transactions without disclosure of users' transaction metadata. The 
main disadvantages of Zcash are the fact, that it requires a lot of calculations to finish 
the transaction and investors should act carefully because information leakage is 
possible.  The returns of Zilliqa (RZIL) have a β-coefficient with a value equal to 
0,531772. The returns of ZIL are changing in the same direction with the market 
portfolio but are less volatile than it. Zilliqa is a software that seeks to incentivize a 
global, distributed network of computers to run a blockchain platform that aims to 
increase user scalability through sharding. According to the economic theory, the value 
of the β-coefficient of RZIL is characterized by risk exposure which is lower than market 
risk. The low positive beta of Zilliqa is probably explained by its scalability and sharding 
properties, allowing for fast adjustment to the market trends. 

Table 3. Results from the OLS regression (Source: Authors’ calculations) 

 
 
The returns of the following nine cryptocurrencies Bitcoin (BTC), Cardano 

(RADA), Dash (RDASH), Ethereum (RETH), Litecoin (RLTC), Monero (RXMR), 
Ripple (RXPR), Tether (RUSDT), and the Crypto index CRIX have high negative values 
of their β-coefficients. The aforementioned may be used as instruments for global risk 
management. Investors may use them to hedge against global financial risks. In terms of 
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global market portfolio, we can use the negative beta cryptocurrencies as hedging 
instruments against global systematic financial risk. 

Applying Granger Causality Test (Table 4), it is proved that six of the returns of the 
explored cryptocurrencies (BTC, ZEC, ZIL, XMR, CRIX and ADA) Granger cause the 
BBGATRI. The opposite relationship is observed between the following pairs of 
variables: Ripple (XPR) and BBGATRI; Litecoin (LTC) and BBGATRI.  

 
Table 4. Granger Causality Test for establishing the relationship between the returns of 

cryptocurrencies and BBGATRI (Source: Authors’ calculations) 

 
 
The fact, that typically the causality runs from cryptos to BBGATRI, or we observe 

mutual causality, probably reflects the circumstance, that the players on the crypto 
markets are better informed and more sophisticated, then those on the traditional 
financial markets. 

Most theories claim that correlation is essential if the investor aims to diversify his 
portfolio. If the diversification strategy is successful, the investing risk will decrease, 
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and we will be sure that it will not doom if the price of a single variable decreases rapidly. 
The correlation matrix helps us to visualize which assets are appropriate for combining 
as trading pairs. If the correlation coefficient is strong and positive, it means very risky, 
and on the other side if the correlation is strong and negative the investment is 
meaningless because the decrease in one variable will be compensated with an increase 
in another. If we choose assets that are law-correlated it is possible to have a profitable 
and well-managed portfolio. By analyzing the existing correlation between the explored 
cryptocurrencies, we can compare the effects of market volatilities on combining 
different pairs of cryptocurrencies and check how they will diversify the portfolio risk if 
combined in the same one. We can utilize trading strategies of matching a long position 
in one cryptocurrency with a short position in another, either. In the correlation matrix 
(Table 5), it is revealed that the highest correlation is proved among the pairs of 
cryptocurrencies RBTC and RLTC with a coefficient equal to 0.671065. Trading 
Litecoin and Bitcoin as pairs aims to make the investor’s position market neutral. This 
can be achieved by combining a pair's trade with two highly correlated stocks or equities 
that perform in a similar sector, making it possible to gain profits through simple and 
relatively low-risk investments. 

 
Table 5. The Correlation Matrix  

 
 
The other cryptocurrencies are relatively law-correlated. These results prove the 

hypothesis that cryptocurrencies may be combined in a portfolio if the investor aims to 
benefit. If we comment on these results through the theory of [4], BTC is the most useful 
asset for the diversification of a crypto portfolio.  

5. CONCLUSION 
The present research is an attempt to investigate whether the cryptocurrencies can 

play the role of hedging instrument against the global systemic financial risk. The global 
systematic financial risk is a relatively new phenomenon, related to the financial 
globalization. The latter is defined as a risk, which cannot be diversified away through 
international diversification. The results confirm that the cryptocurrencies are 
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heterogeneous group with different risk parameters. Some of them, namely Zcash and 
Zilliqa have traditional diversification properties. However, the prevailing part of 
cryptos, specifically Bitcoin (BTC), Cardano (RADA), Dash (RDASH), Ethereum 
(RETH), Litecoin (RLTC), Monero (RXMR), Ripple (RXPR), Tether (RUSDT), and the 
Crypto index CRIX have high negative betas against our global financial market proxy. 
Consequently, they can be used for hedging against the global financial systematic risk. 
This seems to confirm our hypothesis about the role of money and cryptos in the 
contemporary global financial economy. The causality also reveals some evidence that 
cryptocurrencies can play the role of global market predictors. 
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