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Abstract

Digital assets improve the Sharpe ratio significantly. Investing in bitcoin leads up to a
doubling of the initial Sharpe ratio. To invest in several digital assets instead of bitcoin-only
improves the initial Sharpe ratio by a factor up to 2.6.

The benefit of digital asset diversification is important even for small allocation. For
example, for a portfolio having a 4% allocation to digital assets, the Sharpe ratio increas-
es between 50% and 90% according to the cryptocurrency index used. The portfolio
achieves the highest Sharpe ratio when allocation is around 20%. The conclusion remains
unchanged regardless of other assumptions (high correlation between cryptocurrencies
and traditional assets).




Allocating digital assets in

a portfolio can double the
Sharpe ratio. Read the Digital
Investor to understand the
diversification potential of the
digital asset class.

Portfolio diversification
The contribution of digital assets

1.
Introduction

In the first few days of 2021, bitcoin price reached a new all-time high of about USD 42,000,
fell back by USD 10,000 to increase again to USD 38,000 at the time of writing. This episode
depicts what bitcoin is to many investors: an attractive but volatile asset.

With this backdrop, is there any benefit to add bitcoin, and more generally, digital assets
in a traditional portfolio? We tackle this question in this Digital Investor and conclude that
digital assets improve the Sharpe ratio significantly. We show that investing in bitcoin
leads to doubling the initial Sharpe ratio. Investing in several digital assets instead of bit-
coin-only improves the initial Sharpe ratio even more, by a factor of 2.6.

The benefit of digital asset diversification is important even for small allocation. For exam-
ple, for a portfolio having a 4% allocation to digital assets, the Sharpe ratio increases be-
tween 50% and 90% according to the digital asset index used. The portfolio achieves the
highest Sharpe ratio when the allocation is around 20%. The conclusion remains unchanged
regardless of other assumptions (high correlation between digital and traditional assets).

2.
Digital assets - a new asset class

An asset class is a set of investable assets that share similar fundamental value drivers. For
instance, equity is an asset class whose fundamental value drivers are firms’ cash flows, the
risk-free rate and the equity risk premium. This asset class differs from the fixed income asset
class whose drivers are coupons, maturity, and credit risk. For digital assets, fundamental
value drivers are the network, the monetary policy (issuance of tokens), and the token eco-
nomics (how value is captured and distributed among stakeholders).

Thanks to the variety of value drivers, the combination of different asset classes in a portfolio
improves its quality and resilience. It leads to a better risk-return profile as measured by the
Sharpe ratio.
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3.
The Sharpe ratio

According to the modern portfolio theory, the Sharpe ratio is an appropriate measure to
compare portfolios. Essentially, it measures portfolio outperformance per unit of risk.

The Sharpe ratio of a portfolio, S(p), is defined as the expected portfolio outperformance
over the risk-free rate, E(R(p)-R(f)), in terms of portfolio risk, sigma(p).
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To visualise the impact of investing in digital assets as seen through the Sharpe ratio lens,
we have simulated a continuum of portfolios using data starting in November 2015'. We
use data from November 2015 onwards to compare the benefits of diversification in bit-
coin-only and broader digital asset baskets such as CRIX and SEBAX indices.

The CRIX Index is a broad market index, including the top 20 digital assets by market capi-
talisation. The SEBAX Index is a dynamic, risk-optimised index, including a basket of digital
asset weighted according to a modified risk-parity approach.

We consider a base portfolio consisting of 40% equities, 50% fixed income and 10%
commodities? Figure 1 starts with a Sharpe ratio of 0.98 corresponding to 0% allocation
in digital assets. The horizontal axis represents the percentage allocation to digital assets,
and the vertical axis measures the corresponding Sharpe ratio. Portfolio rebalancing is
proportional to the base allocation. To invest, say, 10% in digital assets, the new portfolio
would have 36% equities, 45% fixed income, 9% commodities and 10% digital assets.

The addition of digital assets significantly improves the Sharpe ratio as all the three lines
show. Adding bitcoin only, potentially doubles the Sharpe ratio. Interestingly, investing in a
basket of digital assets instead of bitcoin-only provides an additional significant improve-
ment in the portfolio Sharpe ratio. It means there is a considerable diversification potential
within digital assets.

1 We choose Novembre 2015 as a starting date
as we have comparable times series for bitcoin,
The CRIS and the SEBAX indices, allowing us to
compare how different digital assets affect the
Sharpe ratio.

2 We use the MSCI All Country World Index for
equities, the Barclays Global Aggregate Bond
Index for fixed income and the Bloomberg Com-
modity Index for commodities.
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Figure 1: Sharpe ratio and digital asset allocation

2.75
2.25
.2
5
g
:q’_ 1.75
<]
=
»
1.25
0.75
0% 10% 20% 30% 40% 50%
Allocation in digital assets
— Bitcoin SEBAX Index CRIX Index

Source: SEBA Bank, Bloomberg, Coinmetrics

Figure 1 indicates first that diversifying into digital assets is beneficial even for small allo-
cation. For instance, a 4% allocation to digital assets improves the Sharpe ratio by more
than 50% with only bitcoin, by 75% with the CRIX index, and by more than 90% with the
SEBAX index. Second, it shows that the optimal allocation in digital assets is about 20%
of the portfolio, resulting in Sharpe ratios of 2.04, 2.41, and 2.64 with bitcoin, CRIX index,
and SEBAX index respectively in comparison to an original Sharpe ratio of 0.98 without any
exposure to digital assets.
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4.
How do digital assets improve
the Sharpe ratio?

To understand why investing in digital assets improves the Sharpe ratio, we propose to play
with the formula. One way to grasp this intuition is to look at the incremental Sharpe ratio
(ISR), which is how Sharpe reacts to introducing a new asset.

The ISR of portfolio p, noted ISR(p) is

ER-R) o
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outperformance risk
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The first factor is the ratio of expected outperformance of the new asset i relative to the
current portfolio p. The second factor is the ratio of the risk of the new asset to the overall
portfolio. And the last factor is the correlation of returns.

To capture the maximum improvement in the Sharpe ratio is equivalent to get the highest
ISR. Ideally, the additional asset has a high expected return R(i) to increase the outperfor-
mance, a low volatility sigmal(i) and a low or negative correlation rho(i,p). While digital as-
sets do not fulfil all three criteria, they improve the Sharpe ratio thanks to outperformance
and low correlation.

Outperformance

As far as outperformance is concerned, digital assets’ history shows that the performance
has been massive. According to the data used for our analysis, bitcoin’s average annu-
al return is about 146%, versus 11.7% for equities, 4.8% for fixed income and 0.9% for
commodities. View from this angle alone, it makes no doubt that adding this asset class
improves the Sharpe ratio.

However, past performance is not an indicator of the future, and no one knows at what
price bitcoin will trade in five years. Nonetheless, we have good reasons to believe that the
gradual adoption of blockchain technology in the economy and digital assets in individual
and institutional portfolios will continue to support this asset class in the future.

Notice that the digital asset class is broader than bitcoin, even though it represents ap-
proximately 70% of the total market capitalisation. The SEBAX index outperformed bitcoin
by 80% per year on average, clearly indicating there is merit in evaluating assets other
than bitcoin.

To sum up, there is good reason to believe that digital assets will continue to deliver strong
future performance. To construct a portfolio today is, first of all, an exercise consisting of
imagining the future in terms of asset class expected returns. Thus, the question is about
the relative expected returns of equities, fixed income, commodities, and digital assets
in the context of low growth, low inflation, low yield, stretched valuations, and high debt.
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Volatility

The second factor in the ISR formula is the ratio of risk. The lower the volatility of the new
asset relative to the portfolio volatility, the better it is. In this regard, the elevated volatility
of digital asset does not speak in their favour. Bitcoin’s average volatility is 76.0%, 88.0%
for SEBAX, 74.9% for CRIX, versus 15.6% for equities, 13.0% for commodities and 4.7% for
fixed income.

However, the second factor does not come alone as it has to be seen in conjunction with
the outperformance factor as a multiplication sign links the two. Combining the first two
factors is equivalent to comparing the Sharpe ratio of the new asset to the Sharpe ratio of
the portfolio. The selection criterion to add a new asset is whether the portfolio’s Sharpe
ratio with the new asset is higher than the existing portfolio. As digital assets have a high
Sharpe ratio, adding them to a traditional portfolio makes the new portfolio superior.

Correlation

Finally, an essential element of portfolio diversification is the correlation with other asset
classes. In the March 2020 Coronavirus market sell-off, bitcoin price plunged with equities.
Critical voices said bitcoin did not prove to be the safe asset it pretended. We see bitcoin
price drop due to a flight to liquidity more than a flight to safety as we wrote shortly af-
ter this event. More generally, during high-stress episodes, the correlation between assets
tends to increase even for long-established asset classes.

This episode is now over, but the correlation has remained elevated since. The 12-month
correlation between equities and bitcoin that was historically hovering around zero is now
just below 0.40 (figure 2). As we have seen, a positive correlation harms the Sharpe ratio as
it reduces the diversification potential.

Figure 2: 12-month rolling correlation between bitcoin and global equities
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Why has the correlation remained elevated in the wake of the coronavirus shock is an open
question. Whatever the reason behind this possible regime shift, we acknowledge the high-
er correlation between equities and digital assets that may well be the new environment.

We have re-run the Sharpe ratio simulation using the last 6-month variance-covariance
matrix and correlation while using the whole period’s return. The results are presented in
figure 3.

Figure 3: Sharpe ratio and digital asset allocation
(last 6-month variance-covariance matrix)
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Under the new assumptions, the message remains the same. Adding digital assets in a
traditional portfolio improve the Sharpe ratio even for small allocation. The Sharpe ratio is
even higher with this alternative set of assumptions than before.

Using a 20% allocation for comparison, Figure 1 and 3 show that Sharpe ratios increased
from 2.04 to 2.44 with bitcoin, from 2.41 to 3.12 with the CRIX index, and from 2.64 to 3.47
with the SEBAX index. Even if the new environment of high correlation would last, investing
in digital assets is beneficial.

This encouraging result shows that the Sharpe ratio analysis is robust to significant regime
shift.
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5.
Conclusion

In this Digital Investor, we have analysed the effect of adding digital assets in a diversified
portfolio of traditional assets. We showed that investing in bitcoin leads up to a doubling
of the initial Sharpe ratio. We also showed that investing in several digital assets instead of
bitcoin only improves the initial Sharpe ratio by a factor of up to 2.6.

The benefit of digital asset diversification is essential even with a small allocation. For in-
stance, an allocation of 4% increases the Sharpe ratio between 50% and 90% according
to the index use. The Sharpe ratio reaches its peak when the allocation is around 20%. The
conclusion remains unchanged even when we use an alternative set of assumptions (high
correlation between digital and traditional assets), and the results are even better.

We are grateful to Sivaji Sabbavarapu for performing the quantitative analysis.
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Disclaimer

This document has been prepared by SEBA Bank AG (“SEBA”) in Switzerland. SEBA is a Swiss bank and securities dealer with its head once and legal domicile in Switzerland. It is authorized
and regulated by the Swiss Financial Market Supervisory Authority (FINMA). This document is published solely for information purposes; it is not an advertisement nor is it a solicitation or an
offer to buy or sell any financial investment or to participate in any particular investment. strategy. This document is for distribution only under such circumstances as may be permitted by
applicable law. It is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction
where such distribution, publication, availability or use would be contrary to law or regulation or would subject SEBA to any registration or licensing requirement within such jurisdiction.

No representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of the information contained in this document, except with
respect to information concerning SEBA. The information is not intended to be a complete statement or summary of the financial investments, markets or developments referred to in the
document. SEBA does not undertake to update or keep current the information. Any statements contained in this document attributed to a third party represent SEBA’s interpretation of the
data, information and/or opinions provided by that third party either publicly or through a subscription service, and such use and interpretation have not been reviewed by the third party.

Any prices stated in this document are for information purposes only and do not represent valuations for individual investments. There is no representation that any transaction can or
could have been elected at those prices, and any prices do not necessarily reflect SEBA’s internal books and records or theoretical model-based valuations and may be based on certain
assumptions. Different assumptions by SEBA or any other source may yield substantially different results.

Nothing in this document constitutes a representation that any investment strategy or investment is suitable or appropriate to an investor’s individual circumstances or otherwise consti-
tutes a personal recommendation. Investments involve risks, and investors should exercise prudence and their own judgment in making their investment decisions. Financial investments
described in the document may not be eligible for sale in all jurisdictions or to certain categories of investors. Certain services and products are subject to legal restrictions and cannot
be offered on an unrestricted basis to certain investors. Recipients are therefore asked to consult the restrictions relating to investments, products or services for further information. Fur-
thermore, recipients may consult their legal/tax advisors should they require any clarifcations. SEBA and any of its directors or employees may be entitled at any time to hold long or short
positions in investments, carry out transactions involving relevant investments in the capacity of principal or agent, or provide any other services or have offcers, who serve as directors,
either to/for the issuer, the investment itself or to/for any company commercially or financially affliated to such investment.

At any time, investment decisions (including whether to buy, sell or hold investments) made by SEBA and its employees may differ from or be contrary to the opinions expressed in SEBA
research publications.

Some investments may not be readily realizable since the market is illiquid and therefore valuing the investment and identifying the risk to which you are exposed may be diffcult to quantify.
Investing in digital assets including cryptocurrencies as well as in futures and options is not suitable for every investor as there is a substantial risk of loss, and losses in excess of an initial
investment may under certain circumstances occur. The value of any investment or income may go down as well as up, and investors may not get back the full amount invested. Past per-
formance of an investment is no guarantee for its future performance. Additional information will be made available upon request. Some investments may be subject to sudden and large
falls in value and on realization you may receive back less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on the price,
value orincome of an investment. Tax treatment depends on the individual circumstances and may be subject to change in the future.

SEBA does not provide legal or tax advice and makes no representations as to the tax treatment of assets or the investment returns thereon both in general or with reference to specifc
investor’s circumstances and needs. We are of necessity unable to take into account the particular investment objectives, financial situation and needs of individual investors and we would
recommend that you take financial and/or tax advice as to the implications (including tax) prior to investing. Neither SEBA nor any of its directors, employees or agents accepts any liability
for any loss (including investment loss) or damage arising out of the use of all or any of the Information provided in the document.

This document may not be reproduced or copies circulated without prior authority of SEBA. Unless otherwise agreed in writing SEBA expressly prohibits the distribution and transfer of
this document to third parties for any reason. SEBA accepts no liability whatsoever for any claims or lawsuits from any third parties arising from the use or distribution of this document.

Research will initiate, update and cease coverage solely at the discretion of SEBA. The information contained in this document is based on numerous assumptions. Different assumptions
could result in materially different results. SEBA may use research input provided by analysts employed by its affliate B&B Analytics Private Limited, Mumbai. The analyst(s) responsible for
the preparation of this document may interact with trading desk personnel, sales personnel and other parties for the purpose of gathering, applying and interpreting market information
The compensation of the analyst who prepared this document is determined exclusively by SEBA.
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Austria: SEBA is not licensed to conduct banking andfinancial activities in Austria nor is SEBA supervised by the Austrian Financial Market Authority (Finanzmarktaufsicht), to which this
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