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While crypto assets have been around for almost a decade, they gained tremen-
dously in popularity in 2017. With the price surge of some major tokens early 2017,
the media coverage exploded and the wider public got interested in crypto assets.

With this paper, we intend to evaluate
whether this could mark the birth of a
new asset class.

Even though
the findings should be taken with a
grain of salt since crypto assets only
have a limited price history and vol-
umes tend to be low in the early days
of a crypto asset, our analysis provides
the interested reader with a general
overview of the dynamics in the crypto
asset markets.

Our study depicts substantially higher
risk levels of crypto assets compared
to traditional asset classes and illus-
trates which crypto assets still look
attractive in a return-risk-comparison.
We find that, for most crypto assets -
unlike equities - positive outliers are
more pronounced than negative outli-
ers (positive skewness). And as
expected, crypto assets exhibit high
kurtosis, which makes extreme out-
comes generally more likely to occur
compared to a normal distribution.
Among others, we also find that the
intra crypto asset correlation is lower
than expected and that the effects of
adding only a small fraction of crypto
assets to a portfolio are immense.

About vision

vision is a Swiss based, SRO-regu-
lated asset manager facilitating the
access to innovative blockchain in-
vestment opportunities, based on
professional investment research
and integrated into a traditional
banking framework.

You profit from bespoke solutions in
a traditional managed accounts set-
up. Our partner bank acts as secure
custodian and vision& has a limited
power of attorney to manage your
funds. Together we determine your
individual trading strategy backed
by our in-house research.

A bankable investment solution al-
lows you to conveniently access a
diversified portfolio of blockchain
assets. Purchase and safekeep the
investment product in your per-
sonal bank of choice.
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The following chapter analyses the return and risk measures of crypto assets in
comparison with traditional asset classes. Moreover, we measure skewness and
kurtosis of the different assets to gain more insight into the shape of the return

distribution of crypto assets.

In a first step, we evaluated the his-
torical returns and risk measures of
crypto assets in comparison to tradi-
tional asset classes. The results are
illustrated in and . For
the crypto asset market, we looked at
the Top 25 crypto assets as of January
2018. As an observation period start,
we chose the beginning of 2013, as the
crypto data provider coinmar-
ketcap.com started to collect data in
spring 2013. The “First Trading Date” in

on the very right gives the
reader an idea since when the asset
has been traded on an exchange or
since when market data is available.
Some coins only got listed in 2017
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which leads to a limited dataset for
the respective coin. In order to put the
return and risk measures into per-
spective, we compare the crypto asset
returns to some major equity indices,
bond indices as well as real estate and
gold returns. Moreover, we show the
returns for some major tech compa-
nies as well as for some companies
that belong to the main beneficiaries
of the crypto asset hype.
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*Please be aware that a big part of the crypto community believes that BitConnect is a scam. We recommend NOT to invest in BitConnect.

: Return Analysis
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Unsurprisingly, most crypto assets are
superior compared to all the other as-
sets when it comes to the annualized
return. Some younger crypto assets
that only got listed in 2017, just before
the crypto boom took off (Cardano,
TRON, OmiseGo, ICON), show stunning
annualized returns. They literally sky-
rocketed in autumn 2017.

The only crypto asset
with a negative return is Bitcoin Gold
which was a very controversial hard
fork (similar to a spin-off in the equity
world) from Bitcoin. From an early
stage, it received very little support
from the crypto community.

Especially, Nvidia stands out with a to-
tal return in the observation period of
roughly +1600%. However, most other
major tech companies, with the ex-
ception of IBM, did extremely well too
during the observation period. As ex-
pected, the returns for the bond as
well as the equity indices are substan-
tially lower compared to the crypto
asset returns. On a side note, one has
to bear in mind that we are comparing
returns over different observation pe-
riods due to the varying and generally
very recent first trading dates of
crypto assets.

The risk measures of the different as-
set classes reveal a completely
different story. If one looks at the
highest and lowest ever achieved daily
returns (“Max daily return” resp. “Min
daily return” in ), he sees that
there can be extreme price swings in
crypto assets.

Even Bitcoin lost almost 25% on its

worst day in the observation period.
And bear in mind, this is when looking
at a snapshot once a day. Intraday
swings can be even more pronounced.
However, many coins have massive
swings to the upside too.

(max
daily return of over 100%).

Another measure to illustrate the risk
of an asset class is the annualized
standard deviation (“volatility”).
Bitcoin, being the most established
crypto asset, has by far the lowest vol-
atility of all the crypto assets, and it
still amounts to 84%. As a comparison,
Facebook has a volatility of around
30%, the same holds true for Amazon.
Intel, Google, IBM and Microsoft even
have volatilities of around 20%, which
is more or less in line with the MSCI
emerging markets stock index.

The extremely high volatility as well as
the large min/max return figures indi-
cate clearly, that a crypto asset
investor has to be able and willing to
absorb large price swings. Crypto as-
sets are therefore suitable only for
investors with a relatively high risk tol-
erance. As expected, the volatilities of
the various bond indices are much
smaller compared to the other asset
classes and are in the single digits.

While we examined the risk and the
return individually, we now want to
look at asset returns relative to their
risk. The sharpe ratio puts the excess
return (annualized return minus the
average 5-year treasury yield) in per-
spective to the volatility. It basically
says how much excess return an in-
vestor can expect for each unit of
volatility. Crypto assets perform supe-
rior again. Due to the incredibly high
annualized returns of some coins, the



sharpe ratio is stunningly high as well.
However, on a closer look it is clear
that the outliers to the upside (Car-
dano, ICON, OmiseGO, RaiBlocks,
TRON) were listed only in 2017. Hence,
they only benefited from the boom cy-
cle in the crypto assets, while not
having been around during the dire
crypto times. Some of the somewhat
more mature coins (Bitcoin, Monero,
Ripple, Stellar) all show a more rea-
sonable sharpe ratio, which lies
around 2. Litecoin, another coin that
has been around for a while, even
shows a sharpe ratio of 1, which is
lower than the sharpe ratio of the S&P
500, the Nasdaq or some individual
tech stocks. Most tech stocks exhib-
ited a sharpe ratio of around 1, the
same holds true for most major equity
indices (MSCI World, Nasdaq, S&P 500,
S&P Small-Cap). European equity mar-
kets as well as emerging markets have
significantly lower sharpe ratios,
mainly due to their underperformance
compared to the US equity markets in
the chosen observation period. One
has to consider that the observation
period coincided with an equity boom
phase lead by the US market, which
resulted in much higher equity returns
compared to using a longer history of
equity returns.

An investor has to accept
higher price swings, if he wants to
benefit from the extraordinary crypto
returns.

Let’s turn to the higher moments of
the return distributions - skewness
and kurtosis. Skewness measures the
symmetry of a return distribution. For
example, an asset with a normal dis-
tribution has a skewness of zero - this
tells you that returns deviate both in
the positive as well as the negative di-
rection to the same extent from the
asset’s average return.
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It basically says that positive out-
liers deviate more from the mean than
the negative outliers. In a risk manage-
ment perspective, this is a very
convenient attribute, since extreme
price shocks to the upside are more
welcome than to the downside.

For equities, usually some kind of neg-
ative news (e.g. profit warnings, law
suits, product recalls, etc.) lead to the
biggest price swings. Hence, negative
return outliers are more extreme than
positive return outliers, which results
in a negatively skewed return distribu-
tion for all the major equity indices.
However, some tech stocks in our data
set experienced positively skewed re-
turn distributions, which is most likely
related to positive surprises when re-
leasing quarterly earnings reports.
Again, one has to consider that our ob-
servation period coincided with a
major boom phase of the tech stocks.

Kurtosis on the other hand measures
the likelihood of extreme returns (pos-
itive and negative). For example, an
asset with a normal distribution has an
excess kurtosis of zero. If an asset
shows an excess kurtosis above zero,
it is said to have fat tails (extreme pos-
itive and negative returns are very
likely). Most crypto assets exhibit fat
tails (excess kurtosis above zero, also
known as leptokurtic). In other words,
extreme outcomes are more likely to
occur compared to what a normal dis-
tribution would suggest.

Equities deviate from
normal distributions as well. Espe-
cially, individual stocks show high
excess kurtoses (e.g. Facebook has an
excess kurtosis of 27).
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In a next step, we perform a multivariate return analysis, i.e. we look at the corre-
lation structure of the crypto asset returns with other asset classes.

Since crypto assets are traded 24/7
whereas stocks are only traded on
regular business days, we based the
calculations on weekly returns and
correlations. We chose the same ob-
servation period with data from
January 2013 or the earliest available
date until the end of 2017. For the cor-
relation analysis of crypto assets with
other asset classes, we skipped the
crypto assets with a very small price
history. In order to obtain some mean-
ingful data, we focused on the coins
that have been around for a while. An
exception is Ethereum. We included it
in the analysis despite the short his-
tory, since it developed into one of the
major coins besides Bitcoin.

shows immedi-
ately that all major crypto assets have
close to zero correlation with all the
other asset classes. Some correlations
are even slightly negative. The correla-
tions among crypto assets are lower
than expected.

The only intra-
asset class correlation above 0.5 is be-
tween Litecoin and Bitcoin. This does
not come as a surprise as the two cur-
rencies are technically almost
identical.

: Weekly correlations with other asset classes



In Figure 4 we compare the weekly
crypto asset returns to the returns of
the main tech stocks and the compa-
nies that benefit most from the heavy
investment boom in the crypto mining
equipment. The correlations remain
very low. Crypto asset returns are not
even correlated to the returns of the
companies benefiting most from the
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crypto boom (mining hardware pro-
ducers). This leads to the conclusion
that crypto assets are driven by com-
pletely different price factors. This
makes them extremely valuable in a
portfolio context, as they should be
unaffected in case of distress of other
asset classes.
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Figure 4: Weekly correlations with single stocks
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provides a closer look at the
intra-crypto asset correlations. To ob-
tain a complete overview, we added all
the coins. One should take into ac-
count that some of the currencies
have only been listed in 2017 and the
price history is very limited (see

for first trading date of each coin).

As noted previously, the intra-crypto
asset correlations are lower than ex-
pected.

Among the coins that show higher cor-
relations with the other crypto assets
are many coins that have been listed
only very recently (2017). For example,
Cardano, Qtum, Tron and EOS all show
somewhat elevated intra-crypto cor-
relations. This has much to do with
timing. These coins were listed just
before the crypto assets took off and
the majority of their price history falls
in the period of the massive crypto
boom in the second half of 2017. It is
very likely that the correlation struc-
ture for these coins will change once
they experienced different cycles.

: Weekly correlations among crypto assets
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In this part, we will investigate the impact on the efficient frontier when adding
crypto assets to the investment universe. The efficient frontier shows investment
portfolio allocations that, for any given risk level, have the highest possible return.

As a preparation, we built a diversified
investment universe with equity, bond
and alternative investments (details of
investment universe in appendix). We
ran a portfolio optimization without
crypto assets in order to obtain the ef-
ficient frontier for a well-diversified
non-crypto portfolio. In a second step,
we added four crypto assets to the in-
vestment universe that have a long
enough price history. We ran the opti-
mization again with the new
investment universe in order to get the
new efficient frontier.

compares the efficient fron-
tiers with and without crypto assets. It
shows that the portfolio with crypto
assets clearly dominates a portfolio
without crypto assets due to the
broadened investment universe.

M Efficient frontier including crypto assets
M Efficient frontier excluding crypto assets

2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Risk

: Efficient frontier with and without crypto assets
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An investor should choose the size of
the crypto asset allocation depending
on the individual risk profile. The risk
profile is derived from the

(free assets, time horizon, liabilities,
income) as well as the

(risk awareness, experience, return ex-
pectations). We constructed nine
portfolios with different combinations
of high/medium/low levels for both
risk ability and risk tolerance. For each
portfolio, we defined example alloca-
tions to each asset class and
calculated portfolio return and risk
measures. Thereby, we always ran the
analysis once with crypto assets and
once without crypto assets to allow
for a comparison of the two outcomes.

For instance, a younger person with a
steady income, low liabilities and a
high risk tolerance can invest a bigger
proportion of his/her investable assets
in risky assets (including both equities
and crypto assets). A person that is al-
ready retired and completely relies on
his assets to finance the standard of
living should invest a lower proportion
of the investable assets in equities. An
investor with a low risk ability in com-
bination with a low risk tolerance,

should completely refrain from invest-
ing in crypto assets. shows
the portfolio risk and return for the
different asset allocations. The figure
reports the measures without crypto
assets (first table), when including
crypto assets (second table) and the
difference between the two (third ta-
ble).

shows that the recommended
allocations to the crypto assets never
exceed 12%. For investors with a me-
dium risk profile for instance, the
recommended allocation is 5%. Even
though the recommended allocation
to crypto assets is only a small pro-
portion of the total assets, it can
substantially change the portfolio re-
turn and portfolio risk. By adding 3%
crypto assets to a portfolio with low
risk tolerance and high risk ability, the
expected portfolio return increases by
5% while the portfolio risk increases
by 0.7%. By adding 10% crypto assets
to the Medium&High Portfolio, the ex-
pected portfolio return even increases
by over 156% and the portfolio risk rises
3%.
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Sample portfolio for different risk profiles - without crypto assets

Portfolio Name Tol'::':':\co A'::::y Equity | Bonds E':::tlo Gold
High&High High High 75% 15% 7% 3%
Medium&High Medium High 63% 25% 7% 5%
Low&High Low High 30% 60% 5% 5%
High&Medium High Medium 63% 25% 7% 5%
Medium&Medium Medium Medium 40% 50% 5% 5%
Low&Medium Low Medium 22% 68% 5% 5%
High&Low High Low 30% 60% 5% 5%
Medium&Low Medium Low 22% 68% 5% 5%
Lowé&Low Low Low 10% 80% 5% 5%

Sample portfolio for different risk profiles - with crypto assets

Risk Risk Real

Portfolio Name Tolerance Ability Equity | Bonds Estate Gold
High&High High High 70% 10% 5% 3%
Medium&High Medium High 55% 25% 5% 5%
Low&High Low High 30% 57% 5% 5%
High&Medium High Medium 55% 25% 5% 5%
Medium&Medium Medium Medium 35% 50% 5% 5%
Low&Medium Low Medium 20% 68% 5% 5%
High&Low High Low 30% 57% 5% 5%
Medium&Low Medium Low 20% 68% 5% 5%
Lowé&lLow Low Low 10% 80% 5% 5%

Difference of the two portfolios

Risk Risk Real

Portfolio N Equi d

OrSTelo, Same Tolerance Ability Y R Estate
High&High High High -5% -5% -2%
Medium&High Medium High -8% - -2%
Low&High Low High - -3% -
High&Medium High Medium -8% - -2%
Medium&Medium Medium Medium -5% - -
Low&Medium Low Medium -2% - -
High&Low High Low - -3% -
Medium&Low Medium Low -2% - -
Low&Low Low Low - - -
Equities: S&P 500
Bonds: US Aggregate Bond Index
Real Estate U.S. REITSs
Gold: Gold
Crypto: Bitcoin

Observation period Apr 2013 - Dec 17

: Sample portfolios for different risk profiles with and without crypto as-
sets
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As happened with other assets and asset classes (e.g. commodities), the dynamics
of crypto assets will change the more the crypto asset market matures. What do

we have to expect to change in the future?

It is very likely that with increased
market integration (more profession-
ally managed money flowing in the
crypto asset market), the correlation
with other asset classes will rise.

It is obvious that the extraordinary re-
turns most crypto assets experienced
in 2017 cannot be extrapolated to pre-
dict future returns. As crypto assets
mature, the returns will somehow nor-
malize as well. The same is true for the
risk of a new asset. It is expected that
it takes a while for a new asset to find
its price level, especially if they are as
hard to value with the common valua-
tion models as crypto assets. It is very
likely that the volatility of crypto as-
sets will decrease once the market
becomes more mature.

To illustrate the effect of a maturing
asset, we calculated the one year trail-
ing standard deviation for Google after
the IPO (see ). One can see
that at the beginning it had a volatility

of around 40%. Currently, the histori-
cal one year trailing volatility is around
15%. The peak around 2008/2009 is
not related to idiosyncratic risks, but
to the financial crisis that let volatili-
ties skyrocket across all equities.

For Facebook, the effect is even more
pronounced. In the first year, the vol-
atility was around 55%. Ever since, it
steadily decreased and is now below
20%.

Now looking at the one year trailing
volatility of Bitcoin, one can see that
the price fluctuations decreased be-
tween 2013 and 2016 substantially.
This is exactly the effect one would
expect from a maturing asset. How-
ever, this year, with the crypto boom,
the volatility started to increase again.

A possible explanation for this
development is the entrance of spec-
ulation-driven  retail traders as
opposed to “Hodl”-driven tech enthu-
siasts — the most important investor
category in crypto asset before the
boom.
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One year trailing standard deviation
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: One Year Trailing Standard Deviations




Birth of a new Asset Class?

Our study indicates that most of the
Top 25 crypto assets show superior
annualized returns compared to other
asset classes, with sometimes stag-
gering return levels.

Crypto assets
look attractive in a return-risk-com-
parison. However, the highest sharpe
ratios belong to the recently launched
coins, which has a lot to do with the
timing of their listing.

Unlike equities,
most crypto assets have a positively
skewed return distribution, indicating
that positive outliers are more pro-
nounced than negative outliers.
Similar to equities however, crypto as-
sets exhibit high kurtosis, which
makes extreme outcomes generally
more likely to occur compared to a
normal distribution.

The intra crypto asset correlation
is also lower than expected and ex-
plains the major benefit of setting up
a diversified crypto portfolio contain-
ing a broad range of different coins as
opposed to simply holding Bitcoin.
This study shows that crypto assets
are very beneficial in a portfolio con-
text. The efficient frontier of a
portfolio is shifted significantly up-
wards when adding crypto assets to
the investment universe - meaning
that for a similar level of risk, a higher
return can be generated.
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Nasdaq Composite U.S.Aggregate Bonds
S&P 500 High Yield Bonds
Stoxx Europe 600 US Treasuries

MSCI Emerging Markets  Emerging Market Bonds

S&P Small Cap Investment Grade Bonds

Observation period: Feb 2014- Dec 2017

Gold

US REITs

Ripple
Litecoin
Bitcoin
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vision® is a Swiss based, SRO-regu-
lated asset manager facilitating the
access to innovative blockchain in-
vestment opportunities, based on
professional investment research and
integrated into a traditional banking
framework.

Dr. Lidia Bolla

CEO

Lidia brings in vast experience in quan-
titative finance, asset management
and complex tech projects. Before co-
founding a startup in the field of ma-
chine learning applications, Lidia was
Managing Partner of a Swiss advisory
boutique specialized in quantitative fi-
nance. Earlier in her career she worked
for major investment firms (J.P. Mor-
gan, Swiss Re, Man Investments) in
various asset management roles in
Zurich, London and Hong Kong. Lidia
holds a PhD from the University of St.
Gallen, specializing in investment
strategies and asset management, and
acts as advisor to blockchain startups
in that field.
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Christian Schiipbach

cio

Christian’s career path proves his
strong passion for financial markets.
He worked 15+ years for Credit Suisse
in Zurich and New York where he held
positions in trading, investment con-
sulting and research. He is a senior
trader with vast experience in risk
managing derivative trading books in
different asset classes (equity, pre-
cious metals, foreign exchange). Due
to his explicit tech skills, he was sub-
stantially involved in the digitalization
of the bank’s structured product plat-
form and the automation of trading
processes. Christian holds a Master of
Arts in Banking & Finance from the
University of St. Gallen.



