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ABSTRACT

Bitcoin has gained much in value in the past years. Therefore, it has drawn the attention of many new
investors who consider the cryptocurrency for portfolio diversification. This research considered how
Bitcoin performed before and after the COVID-19 pandemic and the China ban on cryptocurrencies.
This is done by using Markowitz (1952) mean-variance portfolio theory with daily price data on
Bitcoin, S&P500, gold and Treasury Yield 30 Years. Furthermore, it is considered how large
institutions and organizations view Bitcoin and cryptocurrencies. Based on the results it can be
concluded that Bitcoin performed equal to the portfolios without the coin before and during the

pandemic and China ban.
Keywords: Markowitz, Bitcoin, COVID-19, Portfolio theory

JEL Classification: G11
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CHAPTER 1 Introduction

The increasing popularity of cryptocurrencies, and especially Bitcoin, among investors raises the
question whether Bitcoin has diversification benefits to traditional investment portfolios? This paper
tries to answer the question whether traditional investors should invest in Bitcoin to safely diversify
their portfolio. As the cryptocurrency already exists for multiple years and has reached significant
value, it may become an investment product for professional investors. Figure 1 shows that most

Bitcoin trades at Coinbase are already from institutional investors.
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Figure 1. Trading volumes of retail and institutional investors at Coinbase, 2018-2020.
Adapted source: Voell, 2021.

However, Bitcoin is highly volatile. This may be a hurdle for many institutional investors.
Furthermore, it is hard to value. It is a legitimate question whether Bitcoin or other cryptocurrencies
have intrinsic value. This is shown by former Federal Reserve Chairman Alan Greenspan. Greenspan
said “You really have to stretch your imagination to infer what the intrinsic value of Bitcoin is. I
haven’t been able to do it. Maybe someone else can.” (Kearns, 2013). There are no cash flows or
dividends that can be discounted, it is therefore hard to value Bitcoin using traditional valuation
methods. Nevertheless, much academic research has focused on whether Bitcoin has diversification
benefits in a traditional investment portfolio. This research contributes to earlier research by
examining the effects that the COVID-19 period, and the China ban on cryptocurrencies have on

Bitcoin as potential diversification option for investors.



Chapter 2 will briefly summarize earlier academic research on Bitcoin and whether it has
diversification benefits. Chapter 2 also derives the hypotheses. The data that is going to be used to
perform all qualitative research is explained in Chapter 3. The fourth Chapter will explain which
methodology is used to answer the research question. The results of the research will be presented in

Chapter 5. The conclusion of this research will be given in Chapter 6.



CHAPTER 2 Literature Review

Bitcoin was founded in 2008 when Satoshi Nakamoto released a paper called ‘Bitcoin: A Peer-to-Peer
Electronic Cash System.” Nakamoto described Bitcoin as a form of electronic cash which could be
transferred online without a financial institution. Since then, the cryptocurrency has gained a lot of
value and is currently worth around 20671 dollars (CoinMarketCap, 2022). This means that, over the
years, investing in the coin would have been highly lucrative. Many academic literature has been
written on Bitcoin and whether it may have diversification benefits for investors. This section tries to

briefly summarize what previous findings are about the subject.

Vejacka (2014) started to research the fundamentals of cryptocurrencies. The study showed that
Bitcoin is far more volatile compared to traditional assets like the S&P500 and gold and that this
brings extreme risks for traders. Vejacka does highlight that cryptocurrencies have an advantage over
other commodities because they are digital and thus more portable. However, the digital character

makes it useless in a non-digital environment.

Briére, Oosterlinck and Szafarz (2015) show that Bitcoin has a low correlation compared to traditional
and alternative investments. Furthermore, they find that Bitcoin offers diversification benefits. The
research mentions that it will be interesting to observe whether the low correlation of Bitcoin
compared to other assets will hold in the long run. According to the paper, correlations increase
during times of crises, implying that there are no diversification benefits in times when they are
needed. This makes it relevant for this research to give a clear view of the effects that the pandemic

will have on Bitcoin and whether it still has diversification benefits in times of such as crises.

Akhtaruzzaman, Sensoy and Corbet (2019) used econometric tools to examine the effects of Bitcoin
on portfolio diversification. The research makes use of a VARMA DCC-GARCH model and

concludes lower conditional correlations between Bitcoin and traditional assets.

Klein, Thu and Walther (2018) have tried to compare Bitcoin to gold and show whether it can be just
like gold: a safe haven and a store of value in times of crises. They also apply econometric methods to
observe correlations between different assets. The results they find contradict the findings of other
research discussed in this chapter. From their point of view, Bitcoin correlates differently compared to
gold, and is no safe haven. They even conclude that Bitcoin has a positive correlation with downward

markets.

The research of Platanakis and Urquhart (2019) also addresses the question whether investors should
make use of Bitcoin. The authors have researched whether adding Bitcoin to a portfolio of stocks and
bonds gives benefits to investors based on eight different portfolio construction techniques. Platanakis

and Urquhart find that adding Bitcoin increases portfolio return and the Sharpe, Omega and Sortino



ratios. The results that the authors give are optimistic for everyone that invests in crypto. However,
the paper does mention that results are based on historic outcomes and never really are good
predictors for the future. Again, this makes it relevant to observe how the inclusion of Bitcoin will

affect a portfolio during times of crises like the COVID-19 pandemic and the China ban on crypto.

Ghabri, Guesmi and Zantour (2021) have researched whether Bitcoin can be used to reduce liquidity
risk. They compared Bitcoin to the MSCI index, gold, oil and real estate. Using multivariate GARCH
models, they concluded that Bitcoin has the potential to reduce liquidity risk.

Applying the mean-variance framework to determine optimal portfolio weights for cryptocurrencies is
not new. Brauneis and Mestel (2019) used the Markowitz mean-variance method to make a portfolio
consisting only of some of the largest cryptocurrencies. Based on daily date, they have made a
portfolio out of the 500 most highly capitalized currencies. The outcome showed that a portfolio of

different cryptocurrencies has a higher Sharpe ratio compared to only holding a single cryptocurrency.

Some literature has also been written about how Bitcoin performed during the COVID-19 pandemic.
Conlon and McGee (2020) tried to answer the question whether Bitcoin was a safe haven during the
pandemic by comparing the cryptocurrency to the S&P500. They found out that during the pandemic,

Bitcoin was not a safe haven.

Mariana, Ekaputra and Husodo (2021) also tried to answer the question whether Bitcoin and
Ethereum could be a safe-haven for stocks during the COVID-19 outbreak. They had different
findings compared to Conlon and McGee. According to their research, both Bitcoin and Ethereum are

safe-havens for stocks.

Another research that focuses on the impact of the pandemic on Bitcoin as diversifier is the one of
Huang, Duan and Mishra (2021). This study focused on potential diversification benefits of Bitcoin
compared to stocks and bonds for five economies. Based on the results of the study, Bitcoin can be a

diversifier to stocks and bonds for all five different economies.

It becomes clear from previous literature that Bitcoin can be, in most of the cases, an option for
investors to diversify their portfolio risk. The cryptocurrency has a low correlation compared to other
traditional financial assets and has exceptional returns. On the contrary, there are some drawbacks.
Bitcoin is relatively new and performances in the past are not always good predictors for the future. It
is highly relevant to see how the cryptocurrency behaves during hectic times or during crises. The first
hypothesis of this research will be the following: Bitcoin has still diversification benefits after the
COVID-19 outbreak. Proves the coin itself to be a safe haven during difficult times? Or did investors

sell their Bitcoin out of fear for the pandemic?
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One of the largest countries in the world, China, made all transactions with cryptocurrencies illegal in
September 2021 (BBC, 2021). This obviously had an impact on the price of Bitcoin, it went down
with $2000 after the announcement. The second hypothesis of this research: Bitcoin has still

diversification benefits after the China ban on cryptocurrencies.

As mentioned earlier, Bitcoin is a relatively new asset. Many countries and governments still need to
decide how to regulate cryptocurrencies. Investors that are potentially going to add Bitcoin to their
portfolio should also take current developments regarding to cryptocurrencies into account. For
example, will more countries follow China and forbid the coins like Bitcoin? The third hypothesis of

this research is: Bitcoin is not seen as a threat by Central Banks and leading organizations.

Table 1 will highlight the most important findings of all research that is covered in this chapter. For

every research it will be stated what the methodology is and what the results of the research are.
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Table 1: Meta table describing important literature.

Author(s) Time period Region Method Results
(Publication year)
Vejacka 2010-2014 Global Volatility of Bitcoin Volatility of Bitcoin and
and Litecoin is Litecoin is far higher than of
compared to other other assets
traditional assets
Briere, Oosterlinck | 2010-2013 UsS Spanning tests Bitcoin offers diversification
and Szafarz (2015) benefits
Klein, Thu and 2011-2018 Global BEKK-GARCH Bitcoin correlates positive
Walther (2018) with market movements
Akhtaruzzaman, 2011-2018 Global VARMA DCC- Bitcoin offers lower dynamic
Sensoy and Corbet GARCH conditional correlations
(2019)
Brauneis & Mestel | 2015-2017 Global Markowitz mean- Combining cryptocurrencies
(2019) variance in a portfolio gives the lowest
variance portfolio
Conlon and McGee | 2019-2020 Us Two-moment VaR to | Bitcoin moves in the same
(2020) measure risk direction as S&P500.
Therefore not a safe haven
Platanakis and 2011-2018 Us Multiple portfolio Bitcoin improves the risk-
Urquhart (2020) optimization adjusted returns of portfolios
techniques. Among
these techniques is
also the framework of
Markowitz (1952)
Mariana, Ekaputra | 2019-2020 UsS DCC-GARCH to Bitcoin and Ethereum can be
and Husodo (2021) observe dynamic both safe-havens for stocks
correlations. Also an
OLS is used
Huang, Duan, 2019-2020 Australia, Bayesian PVAR is Bitcoin can be a diversifier to

Mishra (2021).

Canada, Europe,

U.K. and U.S.

used to observe
interaction and
heterogeneity

between economies

stocks and bonds for all

economies
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CHAPTER 3 Data

Daily price data of Bitcoin, S&P500, gold and the Treasury Yield 30 Years (here after: Treasury
Yield) between March 11, 2018 and March 29, 2022 will be used. All the data has been retrieved from
Yahoo Finance!. Note, whereas most financial markets are closed on holidays and weekends, Bitcoin
is traded every day, 24 hours per day. Therefore, Bitcoin price data on weekends and holidays is not
considered to make it align with the data of the other assets. The returns are calculated by taking the
natural logarithm of the closing price with respected to the closing price on the day before. This is
illustrated with the following formula:

P,t
Pt—1

Ri =log

Ri illustrates the daily return of asset i where P, ¢ is the adjusted closing price on day t of asset i and

P,t-1 is the adjusted closing price on the day before t of asset i.

To calculate the Sharpe ratios, the 2-year and 1-year U.S. Treasury rates are used as measure for the
risk-free rate. The 2-year rate is 2.612% and the 1-year rate is 2.010%. These are retrieved from
MarketWatch on May 23, 2022. The 2-year rate is used for the COVID portfolios and the 1-year rate
is used for the China portfolios.

Tables 2, 3, 4, 5 and 6 will give an overview of the descriptive statistics of the returns of Bitcoin, the

S&P500, gold and the Treasury Yield.

Table 2. Descriptive statistics of the daily returns of Bitcoin, S&P500, gold and Treasury Yield between March
12,2018 and March 29, 2022.

Mean Median Std. Dev. Minimum Maximum  Skewness  Kurtosis
Bitcoin 0.16 0.14 4.57 -46.47 20.30 -0.99 12.08
S&P500 0.05 0.10 1.35 -12.77 8.97 -0.97 17.28
Gold 0.04 0.05 0.98 -5.11 5.95 -0.27 5.58
Treasury  -0.02 -0.03 2.86 -25.98 26.31 -0.46 23.87

Yield

Note. Mean, Median, Std. Dev., Minimum and Maximum are in percentages.
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Table 3. Descriptive statistics of the daily returns of Bitcoin, S&P500, gold and Treasury Yield between March
12, 2018 and March 10, 2020.

Mean Median Std. Dev. Minimum Maximum  Skewness Kurtosis
Bitcoin -0.03 -0.03 4.21 -15.90 20.30 0.03 3.17
S&P500 0.01 0.07 1.08 -7.90 4.84 -0.89 8.91
Gold 0.05 0.04 0.74 -4.74 3.53 -0.23 5.24
Treasury  -0.19 -0.16 2.53 -25.98 26.31 -1.87 64.25

Yield

Note. Mean, Median, Std. Dev., Minimum and Maximum are in percentages.

Table 4. Descriptive statistics of the daily returns of Bitcoin, S&P500, gold and Treasury Yield between March
12, 2020 and March 09, 2022.

Mean Median Std. Dev. Minimum Maximum  Skewness  Kurtosis
Bitcoin 0.33 0.30 4.94 -46.47 19.15 -1.64 16.57
S&P500 0.09 0.15 1.56 -12.77 8.97 -0.96 17.17
Gold 0.04 0.10 1.16 -5.11 5.78 -0.28 4.25
Treasury  0.11 0.13 3.13 -15.14 18.16 0.22 5.86

Yield

Note. Mean, Median, Std. Dev., Minimum and Maximum are in percentages.

Table 5. Descriptive statistics of the daily returns of Bitcoin, S&P500, gold and Treasury Yield between March
24, 2021 and September 23, 2021.

Mean Median Std. Dev. Minimum Maximum  Skewness  Kurtosis
Bitcoin -0.15 0.10 4.96 -14.81 10.95 -0.48 0.66
S&P500 0.10 0.12 0.68 -2.17 1.65 -0.27 0.54
Gold 0.01 0.04 0.90 -4.72 1.76 -1.39 5.75
Treasury -0.16 -0.05 1.90 -6.20 3.87 -0.33 0.36

Yield

Note. Mean, Median, Std. Dev., Minimum and Maximum are in percentages.

Table 6. Descriptive statistics of the daily returns of Bitcoin, S&P500, gold and Treasury Yield between
September 27, 2021 and March 29, 2022.

Mean Median Std. Dev. Minimum Maximum  Skewness  Kurtosis
Bitcoin 0.08 -0.20 3.86 -10.96 11.06 0.30 0.62
S&P500 0.03 0.09 1.14 -3.00 2.54 -0.15 -0.27
Gold 0.07 0.11 0.95 -2.69 2.29 -0.23 0.39
Treasury  0.19 0.13 2.55 -7.49 5.95 -0.19 -0.05

Yield

Note. Mean, Median, Std. Dev., Minimum and Maximum are in percentages.
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CHAPTER 4 Method

The fist hypothesis that is going to be tested is the following: Bitcoin has still diversification benefits
after the COVID-19 outbreak. To do this, a Markowitz (1952) mean-variance framework is used to
calculate optimal portfolio weights that will minimize the variance of each portfolio that will be
considered in this research. In this research, short selling is not allowed. One portfolio will include the
S&P500, Treasury Yield and gold, whereas the other portfolio will also have these assets, but also

includes Bitcoin.

For both portfolios, it will be considered how they performed before the outbreak of COVID-19, and
the period during the pandemic. It is of importance to observe whether Bitcoin shows diversification
benefits before the pandemic, and whether the pandemic changed this or not. This will perfectly show
the impacts of such an event on Bitcoin as potential diversification asset. The pre-pandemic period
considers daily returns between March 12, 2018 and March 10, 2020. The World Health Organization
(WHO) declared on March 11, 2020 that the COVID-19 outbreak was officially a pandemic (WHO,
2020). So, the pandemic period starts on March 12, 2020 and ends on the March 9, 2022. A two-year
timespan for both portfolios has been chosen as this is the maximum that could be considered, where
the length of days is equal for both time periods. The following formulas were used to calculate
portfolio returns and variances.

N

Portfolio return (Rp) = Z Wi E(Ri)

i=1

where Wi is the portfolio weight of asset i and E'(Ri) is the expected return of an asset i. The

portfolio variance for the portfolios is calculated as follows:
N N
Portfolio variance = Z Wi? Var(Ri) + Z 2 Wi Wj Covar(Ri, Rj)
i=1 i=1

where Var(Ri) is the variance of the returns of asset i and Covar(Ri, Rj) is the covariance between

the returns of assets i and j.

A Sharpe ratio will be calculated for both portfolios to compare the performance of the portfolios.

This is calculated with the following formula:
Rp —Rf

Sharpe ratio =

where Rp represents the portfolio return, Rf the risk-free rate and o the portfolio standard deviation.
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The portfolio which has a statistically significant higher ratio, will have the preference. To test this, a
Jobson Korkie (1981) test, which is corrected by Memmel (2003), will be used to test the Sharpe

ratios.

, _ SRh—SRI
W

where Z is the test-statistic, SRh is the portfolio with the higher Sharpe ratio and SR! the portfolio

with the lower Sharpe ratio and V is the asymptotic variance.

1
V =[2~2p12 + 5 (SRh*SRI* — 2 SRh SR p12°)

S|

where T is the amount of returns, and p12 the correlation between the two portfolios. The following

hypothesis will be tested:
HO:SRh = SRI
H1:SRh > SRI
HO is rejected at a 5% significance level if the Z-score is larger than 1.645.

Bitcoin has still diversification benefits after the China ban on cryptocurrencies, is the second
hypothesis of this research. It has practically the same method as the first hypothesis but it shifts the
attention to a cryptocurrency specific crisis. Again, a portfolio will be built with the Markowitz (1952)
framework. Here, we want to see which portfolios perform the best before the ban and after the ban.
Because the China ban is very recent, September 24, 2021, both portfolios only track returns during a
period of approximately 6 months. The first period of returns starts on March 23,2021 and lasts until
the ban. The second period of returns starts on September 27, 2021 and lasts until March 29, 2022.

As mentioned earlier, Bitcoin is not seen as a threat by Central Banks and large organizations, is the
third and last hypothesis of this study. This is more of a qualitative hypothesis compared to the more
quantitative first two hypotheses. Also, the method will be very different compared to the first two.
Literature and articles on current developments of cryptocurrencies and Bitcoin will be analyzed to
answer this question. The current views of important economists and political figures will also be
taken into account. Main focus here is to inform investors about what is currently happening and what
the sentiment of institutions is towards Bitcoin and cryptocurrencies. For example, do central banks
view Bitcoin as a danger to their potential future digital currencies? If so, China might not be the last
country to forbid cryptocurrencies. Hence, this will be crucial information which investors need to

take into account before potentially accepting Bitcoin in their portfolios.
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CHAPTER 5 Results

5.1 The effects of the pandemic on Bitcoin

The first hypothesis is that Bitcoin still has diversification benefits after the COVID-19 outbreak.

Tables 7 and 8 show the correlations between the S&P500, gold, Treasury Yield and Bitcoin before

the pandemic, and during the pandemic.

Table 7. Correlations between the S&P500, gold, Treasury Yield and Bitcoin during the two years before the

pandemic.
S&P500 Gold
S&P500 1
Gold -0.15 1
Treasury Yield  0.48 -0.27
Bitcoin 0.00 0.13

Treasury Yield

0.07

Bitcoin

Table 8. Correlations between the S&P500, gold, Treasury Yield and Bitcoin during the two years of pandemic.

S&P500 Gold
S&P500 1
Gold 0.17 1
Treasury Yield 0.32 -0.22
Bitcoin 0.38 0.19

Treasury Yield

0.02

Bitcoin

Based on the tables above, Bitcoin does not show much correlation with the other assets. However,

during the COVID-19 pandemic, the cryptocurrency starts to show some correlation with respect to

the S&P500 and gold. Table 9 highlights the portfolio weights of the assets in the four different

portfolios based on the mean-variance analysis.

Table 9. Portfolio weights of the different portfolios.

Without Bitcoin With Bitcoin before
before pandemic pandemic
(portfolio 1) (portfolio 2)

S&P500 30.23% 29.82%

Gold 64.05% 62.80%

Treasury Yield 5.53% 5.42%

Bitcoin - 1.96%

Without Bitcoin

during pandemic

(portfolio 3)
32.47%
59.43%
8.10%

Without Bitcoin
before pandemic
(portfolio 4)
31.59%

57.34%

7.90%

3.17%
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Pre-COVID, Bitcoin gets a small percentage to the portfolio. During the pandemic, things slightly
change. Bitcoin gets a stake of 3.17% in the portfolio in which it is considered. Gold has the largest
position in all portfolios, where the S&P500 follows at a second place. Table 10 shows the

performances of the four different portfolios.

Table 10. Annualized performances of portfolios before and during the pandemic.

Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4
Expected 7.47% 7.08% 23.20% 25.21%
portfolio
return
Portfolio 1.29% 1.27% 2.90% 2.82%
variance
Sharpe ratio 0.43% 0.40% 1.21% 1.35%

Table 11. Z-scores for the Memmel (2003) Sharpe ratio test for the portfolios before and during the pandemic.

Test Z-score
Portfolio 1 > Portfolio 2 0.02
Portfolio 4 > Portfolio 3 0.07

The portfolios before the COVID-19 pandemic both show similar characteristics with respect to return
and variance, where the portfolio without Bitcoin has a higher expected return and variance. Hence, it
is not surprising to observe an almost equal Sharpe ratio for both portfolios, were the ratio for the
portfolio without Bitcoin is slightly higher. To observe whether the Sharpe ratio of the portfolio is
statistically higher, the Jobson Korkie test is used. From table 11 it becomes clear that the Z-score is
0.02. As this is smaller than 1.645, it cannot be statistically concluded that the portfolio without
Bitcoin has a higher Sharpe ratio. Hence, the portfolio with Bitcoin performed equal to the portfolio
without the asset. During the pandemic, the portfolio with Bitcoin had a higher Sharpe ratio and
expected return, whereas the portfolio without Bitcoin performed better in terms of variance. It is
tested whether the Sharpe ratio of the portfolio with Bitcoin is statistically higher compared to the
portfolio without Bitcoin. Again, the resulting 0.07 is smaller than 1.645 which means that the null
hypothesis of equal Sharpe ratios cannot be rejected. Thus, both portfolios performed the same.
Because the Bitcoin portfolios did not perform worse or better compared to the non-Bitcoin portfolios,

it can be used as diversifier. But it does not show clear benefits compared to a regular portfolio.
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5.2 The effects of the China ban on cryptocurrencies on Bitcoin
According to the second hypothesis, Bitcoin has still diversification benefits after the China ban on
cryptocurrencies. First, tables 12 and 13 will highlight the correlations, before and after the ban,

between all the different assets.

Table 12. Correlations between the S&P500, gold, Treasury Yield and Bitcoin during the 6 months before the
China ban.

S&P500 Gold Treasury Yield Bitcoin
S&P500 1
Gold 0.21 1
Treasury Yield 0.17 -0.17 1
Bitcoin 0.27 -0.05 -0.08 1

Table 13. Correlations between the S&P500, gold, Treasury Yield and Bitcoin during the 6 months after the

ban.
S&P500 Gold Treasury Yield Bitcoin
S&P500 1
Gold -0.29 1
Treasury Yield 0.23 -0.21 1
Bitcoin 0.41 0.04 0.13 1

Tables 12 and 13 show that Bitcoin and the S&P500 show light correlations. The cryptocurrency
shows almost no correlation with respect to the other assets. From table 14 the different portfolio

weights can be observed.

Table 14. Portfolio weights of both portfolios during the 6 months prior to the China ban on cryptocurrencies.

Portfolio weights Without Bitcoin, With Bitcoin, Without Bitcoin, With Bitcoin,

before ban before ban after ban after ban

(portfolio 5) (portfolio 6) (portfolio 7) (portfolio 8)
S&P500 58.61% 57.96% 38.10% 36.87%
Gold 33.78% 33.41% 54.32% 52.58%
Treasury Yield 7.61% 7.53% 7.58% 7.34%
Bitcoin - 1.10% - 3.21%
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Based on the pre-ban analysis, Bitcoin gets allocated 1.10% in the portfolio where the coin is
considered. After the ban, based on the mean-variance analysis, the coin gets 3.21% allocated in the
portfolio. Table 15 gives an insight into the performances of the four different portfolios, whereas

table 16 shows the Z-scores of the Sharpe ratio tests that have been performed.

Table 15. Annualized performance of portfolios before and after the China ban.

Portfolio 5 Portfolio 6 Portfolio 7 Portfolio 8
Expected 18.52 17.69% 23.11% 23.31%
portfolio return
Portfolio variance 0.99% 0.98% 1.79% 1.73%
Sharpe ratio 1.66% 1.58% 1.58% 1.62%

Table 16. Z-scores for the Memmel (2003) Sharpe ratio test for the portfolios before and after the China ban.

Test Z-score
Portfolio 5 > Portfolio 6 0.03
Portfolio 8 > Portfolio 7 0.02

Before the ban, the portfolios with and without Bitcoin performed almost equal, where the portfolio

without Bitcoin has a better Sharpe ratio but a higher variance. Therefore, it is tested whether the

Sharpe ratio of the portfolio without Bitcoin is statistically higher compared to the Sharpe ratio of the

portfolio with Bitcoin. The resulting Z-score of 0.03 is lower than 1.546 which means that it cannot be

statistically concluded that the portfolio without Bitcoin has a higher Sharpe ratio. Hence, the

portfolios performed equal with respect to risk versus return. After the ban, the portfolio with Bitcoin

has a slightly better return, variance and Sharpe ratio. Again, the Z-score is rejected as 0.02 is lower
than the critical value. This means that both portfolios also performed equal after the ban. It means
that a portfolio with Bitcoin did not perform worse or better and the China ban on cryptocurrencies
did not change this. Furthermore, it cannot be concluded that a portfolio with Bitcoin shows clear

benefits compared to a portfolio without the cryptocurrency.
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5.3 How do large institutions view Bitcoin?

So far, we have only considered how Bitcoin performed in the past and whether it has proven itself as
a mature diversification option for a professional portfolio. Because it is a relatively new technology
and it is still in adoption, some important fundamental developments should be taken into account.
Last year, in June 2021, the country El Salvador issued a law which made Bitcoin legal tender in the
country (PwC, 2021). You can imagine that if more countries would follow and adopt Bitcoin, huge
gains can be made by investing in the coin. On the contrary, there are many institutional forces that
have objections to Bitcoin and this might be a risk to investors. For example, the IMF asked El
Salvador to stop using Bitcoin as legal tender (BBC, 2022). These are some serious threats that

investors should take into account.

It becomes clear that more governments and institutions do not want to adopt Bitcoin and other
cryptocurrencies. The China ban on cryptocurrencies, which is mentioned earlier in this paper, is a
good example of this. In a recent interview, the president of the European Central Bank, Christine
Lagarde called cryptocurrencies worthless (Browne, 2022). She mentioned that cryptocurrencies are
not based on anything and there is no underlying asset. Besides, the ECB is currently considering
introducing a central bank digital currency (DNB, 2022). Such a digital euro could become a

competitor for Bitcoin.

Although the skepticism towards the cryptocurrency, it is unlikely that the European Union will ban
the digital coin. In 2020, the European Union published the Digital Finance Strategy (Zetzsche et al.,
2021). Part of this strategy are the plans of the regulation on Markets in Crypto-Assets (MiCA). This
means that new legislation and other rules will enter the market, which brokers and potentially also
investors have to adhere to. The new legislation will also aim to help protect consumers and investors
of risks that come along with cryptocurrencies (Deloitte, 2021). It also needs to help bring more

stability into crypto markets and prevent criminal use of cryptocurrencies.

Joe Biden, the president of the United States, has very recently signed an order for the U.S.
government to analyze potential risks and benefits of cryptocurrencies (Browne, 2022). Biden asked
to focus on areas that the European Union also wants to address with their MiCA legislation. The
order also called for ways to make the U.S. more competitive in the field of digital asset technologies.
This might be good news for crypto investors as it implies that the U.S. government is taking
cryptocurrencies, and thus Bitcoin, serious. The order also asked to examine the potentials of a digital
dollar. Again, this is also something the European Union is considering, and it still needs to be

determined how this will coexist alongside cryptocurrencies.
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In 2020, Christine Lagarde talked about the rise of stablecoins (Lagarde, 2020). Stablecoins have
become popular because they are pegged to fiat currency, which should bring price certainty to
investors. However, Lagarde already mentioned the risks that these stablecoins bring. For example, if
an issuer of a stablecoin can’t guarantee the fixed price, a run could occur. Something like this
happened back in May, when the coin LUNA and its stablecoin plummet (Ostroff, 2022). This also
had an effect on the price of Bitcoin, and thus its volatility. Events like these show that the
cryptocurrency market is still not mature and brings risks to investors. It is therefore a good

development that policymakers are preparing legislation to protect investors and consumers.

A study performed in 2021 by Fidelity Digital Assets gave positive signals for cryptocurrency
adoption among institutional investors (Neureuter, 2021). The study surveyed 1100 professional
investors around the world. Out of the respondents, 52% already invested in digital assets, whereas
70% had a neutral-to-positive perception to digital assets. There are also some drawbacks regarding
the adoption of digital assets according to the study. It mentioned that 54% of investors surveyed

found price volatility one of the largest hurdles for investing in digital assets.

The third hypothesis that Bitcoin is not seen as threat by Central Banks and large institutions can be
answered positively based on previous findings. Although many institutions recognize risks that come
along with cryptos and Bitcoin, they do not wish to ban them. It is the focus to bring in new
legislation that will bring standards into the markets and decrease financial risks. The U.S. even see

blockchain and the technology that it brings as a chance, rather than a threat.
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Chapter 6 CONCLUSION

This paper answers the question whether Bitcoin has diversification benefits for traditional investment
portfolios. Three hypotheses have been researched that help answering the main research question.
Hypothesis one stated that Bitcoin still has diversification benefits after the COVID-19 outbreak.
Based on the results of the mean-variance analysis before and after the pandemic, both portfolios that
include Bitcoin performed equal to the ones without Bitcoin. It can be concluded that Bitcoin is a
diversification option for investors, but it does not show clear benefits. Furthermore, the pandemic did
not change the role of Bitcoin as diversifier. The second hypothesis is that Bitcoin still has
diversification benefits after the China ban on cryptocurrencies. Portfolios before and after the China
ban show similar results compared to the results of the first hypothesis. The portfolios with Bitcoin
performed equally well compared to the traditional portfolios. This implies that, again, Bitcoin can be
used as diversifier, but it does not make the portfolio perform better or worse. The third hypothesis is
that Bitcoin is not seen as a threat by Central Banks and large institutions. Although there are many
Bitcoin critics and some countries have forbidden cryptocurrencies, the European Union and the U.S.
want to regulate cryptocurrencies. The European Union is very close to integrating the MiCA
legislation which should bring more stability and safety to European crypto markets. Developments
like these are hopeful for Bitcoin investors as it may pave the way for a more professional crypto

market which could attract even more professional investors.

Based on the results it can be concluded that Bitcoin does not show clear diversification benefits to
traditional investment portfolios. This differs compared to the papers by Mariana, Ekaputra and
Husodo (2021) and Huang, Duan and Mishra (2021). Both papers conclude that Bitcoin was a safe
haven during the COVID-19 pandemic. It is interesting to see that major shocks to the market, like the
pandemic and China ban on cryptocurrencies, do not have much impact on the role of Bitcoin as
diversifier. Also, legislation for cryptomarkets could help Bitcoin to become a reliable financial asset.
Furthermore, some portfolios that included Bitcoin in this research, did already show lower absolute
terms of variance and higher expected returns compared to portfolios without the coin. Therefore, this

research sees positive signals for Bitcoin to show serious diversification benefits to investors.

Limitations to this research are the lack of presence of data. As the pandemic and the China ban are
very recent, there is only about 2 years and 6 months of data, respectively, available. It still needs to
be shown whether the conclusions drawn hold when comparing the assets long term. Furthermore,
only daily data is considered in this research. Conclusions could change when intra-day data is being

used.
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