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Executive Summary

During the past 2 years many crypto index funds emerged as a result of the increased interest in the crypto market.
These products offer to their investors a basket of cryptocurrencies under the promise of higher risk-adjusted returns
due to portfolio diversification.

In this research article we show how this is actually far from the truth. We find in fact that cryptocurrencies are highly
correlated, offering no portfolio diversification benefit by investing in a basket of them. In particular, we find that the
performance of Bitcoin and an equal weighted or notional weighted crypto basket portfolio is essentially the same during
the analyzed period. Therefore, investors looking for an actively managed product in the crypto space should look at
other options, such as a systematic crypto investment program.

This paper is intended for academic and educational purposes and is not an investment recommendation. The hypothetical models discussed in
this paper do not reflect the investment performance of any actual product or strategy in existence during the periods tested and there is no
guarantee that if such product or strategy existed it would have displayed similar performance characteristics. A decision to invest in any product or
strategy should not be based on the information or conclusions contained herein.
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1. What is a Crypto Index Fund?

A Crypto Index Fund is a product that provides investors an
exposure to a basket of cryptocurrencies. The typical methods
used to weight the basket constituents are the following:

e Equal weighted: each cryptocurrency is assigned the
same amount of capital. This method may not be feasible
to include a high number of cryptocurrencies, since many
of them have very low liquidity and the portfolio may incur
too high transaction costs for rebalancing as a result.

e Notional weighted: the portfolio constituents are
weighted by their traded notional. This method is has the
ability to also include cryptocurrencies with low traded
volume, since they receive a lower weight in the portfolio.

e Market cap weighted: this method assigns weights
proportional to the market cap of each cryptocurrency.
Similarly to the notional weighted method, it may be
suitable to include low volume cryptocurrencies since they
usually have also a low market cap.

The main benefits that could potentially be achieved in a
basket of cryptocurrencies is portfolio diversification if the
constituents are uncorrelated. On the other hand, an investor
usually has to pay higher costs compared to a direct
investment in cryptocurrencies. These expenses include
transaction costs to rebalance periodically and management
and sometimes performance fees to the sponsor of the crypto
fund index.

In the next section we see if it is worth paying these higher
costs analyzing the correlation in the major cryptocurrencies
constituents of such portfolios.

2. Correlation Analysis Cryptocurrencies

Usually proponents of crypto index funds cite portfolio
diversification as the main factor in considering an investment
in their product. Based on Modern Portfolio Theory, an investor
can achieve benefits from portfolio diversification if he invests
in a basket of uncorrelated or inversely correlated products.

In this analysis we consider the top 14 cryptocurrencies by
traded notional on Bitfinex as of April 13, 2019. The period
covered goes from March 2013 to April 2019.

Table 1 shows the top 14 cryptocurrencies by traded notional
considered in this analysis.

Cryptocurrency Traded notional
Bitcoin 98,297,239
Ethereum 55,753,764
EOS 38,118,725
Litecoin 28,284,892
Ripple 10,740,597
NEO 3,543,948
Ethereum Classic 3,377,546
lota 3,105,471
OmiseGO 2,063,315
Monero 1,733,031
Dash 1,633,089
Zcash 908,642
Bitcoin Gold 414,769
ETP 298,660
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Table 1 Top 14 cryptocurrencies by traded notional

Figure 1 shows the average rolling correlation among the
considered cryptocurrencies. As it can be seen from it
cryptocurrencies are highly correlated, with an average
correlation of 0.7 as of April 2019. This poses in question the
potential benefit that can be achieved through portfolio
diversification by investing in a basket of cryptocurrencies
through a crypto index fund.
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Figure 1 Mean rolling correlation top 14 cryptocurrencies

The next section will analyze if this is true by comparing the
performance of one cryptocurrency, Bitcoin, to a crypto basket
and see if they are similar.

3. Performance Crypto Index Fund vs
Bitcoin

Figure 2 shows on a log scale the hypothetical performance of
2 crypto index funds, equal weighted and notional weighted,
compared to a passive investment in Bitcoin. The figures for
the crypto funds are gross of transaction costs and fees
charged by the sponsor. The performance of the crypto fund
indices will be actually lower after considering them. As the
figure shows, the performances of the 3 portfolios are very
similar.
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Figure 2 Performance crypto index funds vs Bitcoin (log scale)
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Table 2 shows the performance stats of the 3 portfolios to
compare them in a more rigorous way. As the Table show,
they all have similar levels of returns, volatility, and Sharpe
ratio accordingly.

Performance stats Bitcoin Equal Weight Notional Weight
Mean annual returns 107.48% 127.49% 112.31%
Vol annual returns 90.38% 112.66% 94.34%
Sharpe 1.19 1.13 1.19
Min daily return -38.27% -38.27% -38.27%
Max daily return 40.04% 84.81% 40.23%
Skewness 0.27 1.81 0.05
Kurtosis 11.11 27.21 9.34

Table 2 Performance stats crypto index funds vs Bitcoin

Table 3 displays the correlation matrix between the 3
portfolios. As we would have expected from our previous
correlation analysis on cryptocurrencies, the 3 portfolios are
highly correlated (p = 0.9), posing in serious doubt the validity
of an investment into crypto index funds.

Portfolio Bitcoin Equal Weight  Notional Weight
Bitcoin 1.00
Equal Weight 0.80 1.00
Notional Weight 0.94 0.88 1.00,

Table 3 Correlation matrix crypto index funds vs Bitcoin

As we have seen from the previous data, crypto index funds
cannot provide any benefit compared to a passive investment
in Bitcoin. Therefore, an investor looking for an actively
managed product in the crypto space should consider other
options. An example is a systematic crypto hedge fund, which
could potentially deliver alpha and an uncorrelated
performance compared to Bitcoin and other cryptocurrencies in
both bull and bear market conditions.

4. Conclusion

From our analysis we can deduct the following key takeaways:

e Cryptocurrencies are highly correlated: the average
correlation among cryptocurrencies in the analyzed period
is about 0.7. This poses a problem for an investor trying to
gain portfolio diversification benefits by investing in a
crypto index fund or basket of cryptocurrencies.

e Crypto index funds have almost the same
performance compared to a passive investment in
Bitcoin: as we have shown in our analysis, the
performance of 2 hypothetical crypto index portfolios
before any cost is almost identical to a passive investment
in Bitcoin.

e Investors looking for an active product in the crypto
space should consider other options: the previous
conclusions suggest that an investor who wants to have
an allocation in the crypto space may want to consider
other products. One option is a systematic crypto hedge
fund, which could potentially provide alpha and
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uncorrelated returns compared to a passive investment in
Bitcoin in both bull and bear market conditions.
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Disclaimer

This report is prepared and circulated for informational and
educational purposes only and is not an offer to sell or the
solicitation of an offer to buy any securities or other
instruments. The information contained herein is not intended
to provide, and should not be relied upon for investment,
accounting, legal or tax advice. This document does not
purport to advise you personally concerning the nature,
potential, value or suitability of any particular sector,
geographic region, security, portfolio of securities, transaction,
investment strategy or other matter. No consideration has been
given to the specific investment needs or risk-tolerances of any
recipient. The recipient is reminded that an investment in any
security is subject to a number of risks including the risk of a
total loss of capital, and that discussion herein does not
contain a list or description of relevant risk factors. As always,
past performance is no guarantee of future results. The
recipient hereof should make an independent investigation of
the information described herein, including consulting its own
tax, legal, accounting and other advisors about the matters
discussed herein. This report does not constitute any form of
invitation or inducement by Bluesky Capital to engage in
investment activity.

The information contained herein reflects, as of the date
hereof, the views of Bluesky Capital Advisors, LLC (together
with its affiliates, “Bluesky Capital”) and sources believed by
Bluesky Capital to be reliable. No representation or warranty is
made concerning the accuracy of any data compiled herein. In
addition, there can be no guarantee that any projection,
forecast, or opinion in these materials will be realized. Certain
information contained in the presentation discusses general
market activity, industry or sector trends, or other broad-based
economic, market or political conditions and should not be
construed as research. The views expressed herein may
change at any time subsequent to the date of issue hereof.
These materials are provided for informational purposes only,
and under no circumstances may any information contained
herein be construed as investment advice or an offer to sell or
a solicitation of an offer to purchase (or any marketing in
connection thereof) any interest in any investment vehicles
managed by Bluesky Capital or its affiliates. The information
contained herein does not take into account your particular
investment objectives, financial situations, or needs, and you
should, in considering this material, discuss your individual
circumstances with professionals in those areas before making
any decisions. Alternative investments can be highly illiquid,
are speculative, and may not be suitable for all investors.
Investing in alternative investments is only intended for
experienced and sophisticated investors who are willing to
bear the high economic risks associated with such an
investment. Investors should carefully review and consider
potential risks before investing. Bluesky Capital may make
investment recommendations and decisions that are contrary
to the views expressed herein, and may sponsor and hold
interests in investment vehicles that have holdings that are
inconsistent with the views expressed herein.

Bluesky Capital makes no representations, express or implied,
regarding the accuracy or completeness of this information,
and the recipient accepts all risks in relying on this report for
any purpose whatsoever. This report is being furnished to the
recipient on a confidential basis and is not intended for public
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use or distribution. By accepting this report, the recipient
agrees to keep confidential the existence of this report and the
information contained herein. The recipient should not
disclose, reproduce, distribute or otherwise make available the
existence of and/or all or any portion of the information
contained herein to any other person (other than its
employees, officers and advisors on a need-to-know basis,
whom the recipient will cause to keep the information
confidential) without Bluesky Capital’s prior written consent.
This report shall remain the property of Bluesky Capital and
Bluesky Capital reserves the right to require the return of this
report at any time.

This paper is intended for academic and educational purposes
and is not an investment recommendation. The hypothetical
models discussed in this paper do not reflect the investment
performance of any actual product or strategy in existence
during the periods tested and there is no guarantee that if such
product or strategy existed it would have displayed similar
performance characteristics. A decision to invest in any
product or strategy should not be based on the information or
conclusions contained herein.

Some of the images, logos or other material used herein may
be protected by copyright and/or trademark. If so, such
copyrights and/or trademarks are most likely owned by the
entity that created the material and are used purely for
identification and comment as fair use under international
copyright and/or trademark laws. Use of such image, copyright
or trademark does not imply any association with such
organization (or endorsement of such organization) by Bluesky
Capital, nor vice versa.

© 2019 Bluesky Capital Advisors, LLC. All rights reserved.
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