MEMORANDUM

TO: File No. SR-NYSEArca-2019-39

FROM: Lauren Yates
Office of Market Supervision, Division of Trading and Markets

DATE: October 16, 2019

SUBJECT:  Meeting with Wilshire Phoenix, Mayer Brown LLP, NYSE Arca, Inc., and
Seward & Kissel LLP

On October 10, 2019, Michael Coe, Edward Cho (by phone), Neel Maitra, David Remus (by
phone), and Lauren Yates from the Division of Trading and Markets; Valerie Szczepanik, Justin
Dobbie, Charles Garrison, Johnathan Ingram, Cindy Oh (by phone), Michael Reedich (by
phone), Melissa Rocha, Andy Schoeffler, Mark Vilardo, and David Walz (by phone) from the
Division of Corporation Finance; Igor Kozhanov and Sai Rao from the Division of Economic
and Risk Analysis; and Scott Walker (by phone) from the Office of Compliance Inspections and
Examinations, met with the following individuals:

William Hermann, Wilshire Phoenix

William Cai, Wilshire Phoenix

Alexander Chang, Wilshire Phoenix

Marlon Paz, Mayer Brown LLP

Kyle Swan, Mayer Brown LLP

Samir Patel, NYSE Arca, Inc.

Michael Cavalier, NYSE Arca, Inc. (by phone)
Gregg Bateman, Seward & Kissel LLP
Anthony Tu-Sekine, Seward & Kissel LLP
Edward McCartney, Seward & Kissel LLP

The discussion concerned NYSE Arca, Inc.’s proposed rule change to amend NYSE Arca Rule
8.201-E and to list and trade shares of the United States Bitcoin and Treasury Investment Trust.
Wilshire Phoenix also provided the attached presentation to the Commission Staff.



United States Bitcoin and Treasury Investment

Trust
Sponsored by Wilshire Phoenix Funds

Presentation to SEC Staff

Division of Trading and Markets
Division of Corporation Finance
Division of Economic and Risk Analysis

October 10, 2019
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l Attendees

William Hermann
Wilshire Phoenix | Managing Partner and Founder of Wilshire Phoenix Funds

William Cai
Wilshire Phoenix | Partner and Head of Wilshire Phoenix Funds

Alexander Chang
Wilshire Phoenix | Partner of Wilshire Phoenix Funds

Gregg Bateman
Seward & Kissel LLP | Partner

Anthony Tu-Sekine
Seward & Kissel LLP | Partner

Edward McCartney
Seward & Kissel LLP | Associate

Marlon Paz
Mayer Brown LLP | Partner

Kyle Swan
Mayer Brown LLP | Associate

Samir Patel
NYSE Arca | Counsel

Michael Cavalier
NYSE Arca | Counsel
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The United States Bitcoin and Treasury Investment Trust

The United States Bitcoin and Treasury Investment Trust (the “Trust”) was created to provide investors with
exposure to Bitcoin in a manner that is transparent and consistent with investor protection and fair, orderly and
efficient markets. The Trust presents an investment alternative that mitigates risk by reducing the volatility typically
associated with the purchase of Bitcoin, without the use of derivatives or leverage and without the uncertain and
often complex requirements related to holding Bitcoin.

Trust details:
» Delaware statutory trust formed in June 2018.
« The Trust’s assets will be Bitcoin and United States Treasury Bills (“T-Bills”).

* Investment objective of the Trust is for the shares to closely reflect the Bitcoin Treasury Index (the “Index”),
less the Trust's liabilities and expenses. The Trust will rebalance its holdings in Bitcoin and T-Bills monthly in
order to closely replicate the Index.

» For purposes of calculating the net asset value of the Trust, the Bitcoin assets will be valued using the
Chicago Mercantile Exchange CF Bitcoin Reference Rate (the “CME BRR"), which is the same rate used to
settle its futures.

» The shares of the Trust will be listed and traded on NYSE Arca under the symbol “BXT".
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l Institutional Service Providers

The Sponsor has retained well-established and reliable service providers to service and administer the Trust.

The Index is independently calculated and published by the Trust’s Index calculation agent, Solactive AG, a
third party unaffiliated with the Sponsor or the Trust that is responsible for calculating more than 3,600
institutional global indices.

The pricing rate used to value the Trust’s Bitcoin assets will be provided by the Chicago Mercantile Exchange
(the “CME”) and is the same pricing rate that the CME uses to settle its futures contracts.

The Trust’s T-Bill assets and any cash assets will be held by the Trust’s cash custodian, UMB Bank, N.A.,
which has $23.7 billion in assets.

The Trust’s Bitcoin assets will be held by the Trust’s Bitcoin custodian, Coinbase Custody Trust Company,
LLC, a New York state chartered trust, a fiduciary under §100 of the New York Banking Law and a qualified
custodian for purposes of §206(4)-2(d)(6) of the Advisers Act.

The administration and recordkeeping duties of the Trust will be performed by the Trust’s administrator, UMB
Fund Services Inc., one of the leading fund administrators in the United States.

The registrar and transfer agent duties related to the Trust’s shares will be performed by the Trust’s transfer
agent, Broadridge Corporate Issuer Solutions, Inc., one of the leading transfer agent services providers that
handles millions of trades a day involving trillions of dollars.

The Trustee of the Trust will be Delaware Trust Company, a corporate trust administrator regulated by the
Delaware State Bank Commissioner.

The Trust will be audited by the Trust’s auditor, Cohen & Company, Ltd., which has extensive auditing
experience, including being one of the leading auditors of digital assets.
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l The Bitcoin Treasury Index

The investment objective of the Trust is for the shares to closely reflect the Index, less the Trust’s liabilities and
expenses.

Q Wilshire Phoenix

The Index has two constituents: (1) a component representing Bitcoin (the “Bitcoin Component”) and (2) a
component representing T-Bills (the “Treasury Component”).

The Index is independently calculated and published by Solactive AG, as Index calculation agent.

The Index rebalances its weighting of the Bitcoin Component and the Treasury Component monthly utilizing a
mathematically-derived, passive, rules-based methodology that is based on the daily volatility of the Bitcoin
price represented by the CME BRR.

Based on the passive rules-based methodology noted above, as the Bitcoin price becomes more volatile, the
Index will generally have less exposure to the Bitcoin Component and more exposure to Treasury
Component, and conversely, when the Bitcoin price becomes less volatile, the Index will generally have more
exposure to the Bitcoin Component and less exposure to the Treasury Component.

The Index, including the weighting of the Bitcoin Component and the Treasury Component, will be available
through various market data vendors as well as the administrator’s website and the Trust’s website, and is
currently available on Bloomberg LP and Thompson Reuters Company, under the ticker “UBTX".



The Chicago Mercantile Exchange Bitcoin Reference Rate

» For purposes of calculating the net asset value of the Trust, the Trust will use the CME BRR to value
its Bitcoin assets.

+ The CME BRR was created by the CME to facilitate financial products based on Bitcoin, and is the rate on which
Bitcoin futures contracts are cash settled in U.S. dollars at the CME.

+ The CME BRR aggregates the BTC/USD trade flow of its constituent trading platforms, which are currently
Bitstamp, Coinbase Pro, itBit, Kraken and Gemini (the "Constituent Platforms"), during a one hour calculation
window into the U.S. dollar price of one Bitcoin.

» This one-hour window is then partitioned into twelve, five-minute intervals.

* For each partition, the volume-weighted median trade price is calculated from the trade prices and sizes of all
relevant transactions, i.e. across all constituent exchanges.

+ The CME BRR is then given by the equally-weighted average of the volume-weighted medians of all
partitions.

* The design choices within the methodology of the CME BRR makes it inherently resistant against manipulation.

» The use of medians reduces the effect of outlier prices on one or more exchange. The volume-weighting of
medians filters out high numbers of small trades that may otherwise dominate a non-volume weighted
median.

» The use of twelve non-weighted partitions assures that price information is sourced equally over the entire
observation period. Influencing the BRR would therefore require trading activity during multiple partitions on
several exchanges over an extended period, which would be unreasonably costly and operationally intensive.

+ The CME BRR’s development relied on recognized best principles for financial benchmarks, and an expert
\ oversight committee is responsible for overseeing the scope of the CME BRR by approving and regularly
W= WilshitegPlheenixulation methodology, practice, standards and definition of the CME BRR to ensure it remains s



l Created for Retail Investor Protection

Retail investors are already investing in Bitcoin. In fact, Coinbase alone has an estimated 30 million
registered accounts. The Trust was formed to provide retail investors with access to Bitcoin through a
regulated and transparent investment vehicle.

Investors will receive full disclosure:

The prospectus will provide investors with all material information about the Trust, the risks of
investing in the Trust and investing in and holding Bitcoin, the plan of distribution and transaction
costs.

The Trust will be a reporting company under the Exchange Act, providing investors with periodic
reports including all the information required from public companies.

The Trust was created to mitigate the volatility of Bitcoin, which is reflected by the T-Bills held by the
Trust together with its passive rules-based monthly rebalance method.

To illustrate the importance of volatility control, an 85% loss requires a 567% gain to get back to
even on an investment. Over the long term, it can be harder for high volatility assets to recover
such loss.

For the period of January 2012 to June 2019:

* The back-tested maximum drawdown of the Index was 32%; and
* The maximum drawdown of Bitcoin was 85%.

For the period of January 2012 to June 2019:

» The back-tested annualized volatility of the Index was 25%; and

* The annualized realized volatility of Bitcoin was 91%.
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Created for Retail Investor Protection (continued)

* Because the Trust does not rely on derivatives or leverage methods to achieve its objective, the structure
provides an understandable, efficient and cost-effective investment product.

» The Trust will utilize qualified custodians, UMB Bank, N.A. and Coinbase Custody Trust Company, LLC (the
“Bitcoin Custodian”), and will be administered by UMB Fund Services, Inc. and Broadridge Corporate Issuer
Solutions, Inc. The Trust’s Bitcoin assets will be covered by the Bitcoin Custodian’s fidelity insurance.

* Investors will be able to trade the shares on the leading national securities exchange for ETPs and ETFs, NYSE
Arca, and hold them through accounts with SEC-registered broker-dealers.

* Any adviser or broker recommending the Trust’s shares to a client will be required to undertake a suitability
analysis.
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l Fair, Orderly and Efficient Market

The Trust was created to promote and maintain fair, orderly and efficient markets.

Fair

s WiIWWomltradinq/files/bitcoin-white-paper.pdf

For purposes of calculating the net asset value of the Trust, the Trust will use the CME BRR, calculated by the
CME, to value its Bitcoin assets.

The CME BRR is calculated using data from Coinbase, Kraken, Bitstamp, itBit and Gemini (the “Constituent
Platforms”):

+ that are themselves regulated and have AML and KYC policies and procedures; and
* have surveillance sharing agreements with the CME.

Anyone trading on a Constituent Platform must have an account on the Constituent Platform, and therefore
the person’s identity is known to the Constituent Platform providing transparency on all trades.

NYSE Arca and the CME are members of the Intermarket Surveillance Group. Since CME has surveillance
sharing agreements with each of the Constituent Platforms, NYSE Arca can obtain trading data for any of the
trades on a Constituent Platform, including the identity of the persons engaging in the trade.

The CME’s own analysis (see Appendix 1) and independent analysis' concludes that the design of the
calculation methodology makes the CME BRR inherently resistant to manipulation.

Data analysis by the Sponsor and the CME’s own analysis (see Appendix 1) concludes that robust arbitrage
trading and liquidity provision occurs among the Constituent Platforms used to calculate the CME BRR.

» Price spreads among each of the Constituent Platforms and between the Constituent Platforms and the
CME BRR deviate minimally.

T Andrew Paine and William J. Knottenbelt, Analysis of the CME CF Bitcoin Reference Rate and Real Time Index, Oct. 2016, available at



https://www.cmegroup.com/trading/files/bitcoin-white-paper.pdf

l Fair, Orderly and Efficient Market (continued)

Orderly

The ratio of assets of the Trust is determined by the Index, which is calculated by a third party index
calculation agent — unaffiliated with the Sponsor or the Trust — that is responsible for calculating more
than 3,600 indices.

The Trust’s T-Bill assets and any cash assets will be custodied by the Trust’s cash custodian, UMB
Bank, N.A., and the Trust’s Bitcoin assets will be custodied by the Trust’s Bitcoin Custodian.

The Trust’s Bitcoin assets will be held in secure “cold” storage, and on each monthly rebalance date,
only a fraction of the Trust’s Bitcoin assets will be moved to “hot” storage for trading purposes.
Accordingly, a large majority of the Trust’s Bitcoin assets will be in secure cold storage all of the time.

The assets of the Trust will be audited, and the Bitcoin Custodian will provide a “Monthly Attestation” of
the assets that the Bitcoin Custodian is holding on behalf of the Trust, which will be accompanied by an
Officer’s Certificate executed by an executive officer of the Bitcoin Custodian.

The Bitcoin assets of the Trust will be subject to the Bitcoin Custodian’s fidelity insurance coverage
program, which provides coverage for the theft of funds held in hot or cold storage and provides a limit
in excess of $200,000,000.

The Trust will only (i) purchase Bitcoin in connection with its monthly rebalancing of assets or if it issues
new shares and (ii) sell Bitcoin in connection with its monthly rebalancing of assets or redemption of
shares.
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l Fair, Orderly and Efficient Market (continued)

Efficient

Investing in the Trust provides investors with an efficient way to invest in Bitcoin.

* The Trust’s only ordinary recurring expenses are expected to be the Sponsor’s fee and the
transaction costs associated with the rebalancing of the Trust’s portfolio. Fees for Trust’s Bitcoin
Custodian, cash custodian, administrator, transfer agent, calculation agent, applicable license fees
and the Trust's audit fees will be paid by the Sponsor.

* Investing in the Trust, as opposed to holding Bitcoin directly, eliminates the risk of loss of the Bitcoin
investment due to the investor’s loss of access to its Bitcoin (e.g., loss of private key or access to
wallet) and significantly reduces the risk of loss due to a wallet hack.

Upon the maturity of the T-Bills, the Trust will receive U.S. dollars representing principal and interest
from such T-Bills. The portion of U.S. dollars that represents interest will be used to pay, in part or in
full, any redemptions, the Sponsor's fee and any additional trust expenses. This feature also increases
operational efficiency since it will reduce or eliminate the necessity to sell a portion of the Trust’s assets
at the end of the month in order to pay such amounts.

Because the Trust does not rely on derivatives or leverage methods to achieve its objective, the
structure provides an understandable, efficient and cost-effective investment product.

At the end of each Business Day, a report from the administrator will be posted to the Trust’'s website
detailing a variety of information relating to the Trust, including the Bitcoin price, the value of the Bitcoin
holdings, the value of the T-Bill and cash holdings, the Trust’s NAV, the Trust’'s NAV per share and the
weighting of the Bitcoin and T-Bill assets.

Holders of shares have two liquidity options: selling the shares on the open market or presenting them
to the Trust for redemption.

Q Wilshire Phoenix
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Analysis of CME CF Bitcoin Reference Rate

5 Jun 2019 By CME Group Topics: #Equity Index

1. Executive summary

Through the analysis that follows, it is possible to conclude that the BRR is representative of the
underlying bitcoin spot market that it tracks, as by definition it represents the actual trades that have
occurred within that market. By capturing the notional value of transactions, the BRR provides an
accurate reference to the average spot price over the period.

The design choices within the methodology makes the BRR highly resistant against manipulation. The
use of medians reduces the effect of outlier prices on one or more exchange. The volume-weighting of
medians filters out high numbers of small trades that may otherwise dominate a non-volume weighted
median. The use of 12 non-weighted partitions assures that price information is sourced equally over
the entire observation period. Influencing the BRR would therefore require trading activity during
multiple partitions on several exchanges over an extended period, which would prove a costly and an

operationally intensive undertaking.

There is sufficiency of data inputs for the calculation, and the data is provided under licencing
arrangements with each exchange, who in turn meet strict entry criteria. The exchanges that are
included within the calculation represent the underlying spot market and the trading on these venues
account on average for over 50% of total BTC:USD volume.

Q Wilshire Phoenix

12



There is liquidity in the BRR, in the 1 year to March 2019, over USD 3 billion worth of bitcoin trades
were executed, over 1.8 million trades were included in the BRR based on a total of 607,000 bitcoins
traded, this shows credibility in the computation of the BRR. The BRR is replicable, as a trader can
replicate the BRR by trading bitcoin on any of the constituent exchange(s) where the price is trading
close to the median. The ability to replicate the BRR assures that the index appropnately tracks the

price of bitcoin at the constituent exchanges.

To maintain its integrity, the index’'s development relied on recognized best principles for financial
benchmarks. Furthermore, an expert oversight commitiee is responsible for overseeing the scope of
the index by approving and regularly reviewing the calculation methodology, practice, standards and
definition of the reference rate to ensure it remains relevant and robust. A clear policy has also been
established against which any hard fork can be evaluated to determine its significance, as well as a

set of pre-defined criteria to govern the course of action to be taken should a hard fork occur.

1.1 Qualitative Factors in BRR Methodology Construction

The below factors have been addressed by the BRR methodology and associated frameworks:

+ Number of Constituent Exchanges * Adherence to on regulatory guidelines

» Coherent Inclusion Criteria » Expert oversight

+ Regular review and update of Exchanges Independent back testing

+ Resistance to manipulation Practise Standards

Type of Methodology used for calculation Conflicts of interests Policy

+ Transparency of methodology Executed data licence agreements

* Replicability of methodology

Q Wilshire Phoenix
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2. Bitcoin Reference Rate

The CME CF Bitcoin Reference Rate (BRR) was introduced on November 14, 2016 to provide market
participants with a reliable credible source for the price of bitcoin and intended to facilitate the creation
of financial products based on bitcoin. The BRR is the underlying rate used to determine the final
settlement of the CME Bitcoin Futures Contracts. It also serves as a reference rate in the settlement of
financial derivatives based on the bitcoin price, and in the net asset value (NAV) calculation of funds.
Several criteria can be assessed to satisfy whether it is a robust benchmark, including the & distinct
tests of: Relevance, Manipulation resistance, Venfiability, Replicability, Timeliness, Stability and

Parsimony. This paper will seek to address these tests.

3. BRR Methodology Overview

The CME CF Bitcoin Reference Rate (BRR) is a daily reference rate of the U.S. Dollar price of one
bitcoin. It is the aggregation of executed trade flow of major bitcoin spot exchanges during a specific
one-hour calculation window. All relevant transactions are added to a joint list, recording the trade
price and size for each transaction. This one-hour window is then partitioned into twelve, five-minute
intervals. For each partition, the volume-weighted median trade price is calculated from the trade
prices and sizes of all relevant transactions, i.e. across all constituent exchanges. The BRR is then
given by the equally-weighted average of the volume-weighted medians of all partitions. Calculation

rules are geared toward a maximum of transparency and replicability in the underlying spot markets.
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4. Digital Asset Landscape

The digital asset market capitalization has grown substantially relative to 2016 and currently stands at

c.$175B (Mar 2019). The number of cryptocurrencies is now a staggering 2100+. In 2016, when CME

launched its first cryptocurrency products on bitcoin, the total cryptocurrency market capitalization was

c.$11bn.
Total Cryptocurrency Market Capitalization (Nov 2016 — Mar 2019)
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Top Ten Cryptocurrencies by Market Cap (Mar 2019)

Bitcoin I 588 b
Ethereum I 517 b
XRF I 514 b
Litecoin I 55 b
ECS I 55b
Bitcoin Cash mmm $5b
Binance Coin Il $2b
Stellar M S2b
Cardanc I 52b
Tether M $2b
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41 Bitcoin Market Capitalization

Bitcoin Market Capitalization in Billion USD (2013-2019)
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Source: statistica.com Mar 2019

The graph represents the market capitalization of Bitcoin, from Q1 2013 to Q1 2019.
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Market capitalization is calculated by multiplying the total number of bitcoins in circulation by the

bitcoin price.

At its height, bitcoin’s market capitalization increased to approximately $238bn in the Q4 2017. For Q1

2019, bitcoin’s average market cap currently stands at approximately $80bn.

4 2 Bitcoin Dominance

Currently bitcoin’s dominance - the demand for bitcoin compared to other cryptocurrencies - stands
between 50- 55%. Dominance was at its lowest during the bull run of January 2018, when most other
cryptocurrency altcoins were booming. Bitcoin’s populanty usually nses during bearish times and there
are a few explanations for this.

Firstly, it is the one high-profile cryptocurrency everyone has heard about and is therefore a natural
choice for novices. There is high correlation between the price of bitcoin and altcoins; they have
always been strongly coupled. Secondly, with its relatively low volatility compared to other
cryptocurrencies, bitcoin can be considered a safe haven in bear markets. After all, it has only
retracted 75%1 from its all-time high, whereas the majority of altcoins are down 80-95% from their
peaks. Thirdly, a cryptocurrency’s price movement is primarily a function of its liquidity. Bitcoin has
higher volume and market cap than any other coin and its thicker order books mean smaller
movements. Traders who employ risk management techniques often move funds into bitcoin when
they believe the market is going down and then back into altcoins when arrows point upwards again
as alts seem to rise higher and fall harder. This also makes bitcoin a good option for risk averse
investors who are uncomfortable holding positions in altcoins but don’t want to exit the markets.
Adding to this, bitcoin is still the only universal on/off-ramp to the crypto world. Whichever coin or
token you want to buy, the simplest first step is usually buying bitcoin with fiat and then trading the
bitcoin for another crypto asset.
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Market Dominance by Cryptocurrency (2016-2019)
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So, with bitcoin involved in most of the market action, shouldn’t its dominance be even higher? We
don’t have to go further back than to March 2017 to find it at 85%. Fast forward to June the same year
and interest had shifted to ether and the other hot ICOs, and so bitcoins dominance drops to 40%.
Back to present-day, the 2100 or so altcoins currently listed on CoinMarketCap, has heavily diluted

bitcoin’'s market share.

More than 1,600 of the altcoins have a market cap between $10 million and zero. But they have no
liquidity, no trading volumes. There are hundreds of coins out there like these, taking share from
bitcoin just by existing, even though they are in reality dead. This tells us there are now too many
altcoins in the market for bitcoin’s dominance to nse much further. In 2016, when CME launched its
first cryptocurrency products, bitcoin’s dominance stood at 83% of total market cap, followed by ether
at 6%. Bitcoin remains the dominant cryptocurrency despite the addition of numerous altcoins since

MNov 2016, given Bitcoin's continued market dominance, the BRR remains an important index.

4 3 Bitcoin Trading

In terms of bitcoin trading against fiat currency, about 80% of bitcoin-to-fiat trading volume is currently
against the U.5. Dollar. Euro to BTC trading takes second place with 18% and the Japanese Yen is in
third with 7%. It is interesting to see countries with some political instability feature, albeit small, —
such as BTC vs Turkish Lira or BTC vs Venezuelan Dollar, and other South American countries as

well as some African currencies.

Q Wilshire Phoenix
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Generally, through 2018 we have seen a notable shift towards crypto-crypto trading through the use of
stable coins and other crypto-pairs. Back in 2016, when the BRR was established, USD accounted for
54% of bitcoin trading, Yen came in 2nd place and accounted for over 12%, the Korean Won for
approximately 11%, and smaller fiat pairs account for the remaining portion. This liquidity “location” by
currency is in stark contrast to the location of mining (hashpower) where access to cheap electricity is

paramount to the bitcoin “proof of work™ function.

The BRR remains relevant as a measure of BTC:USD trading, given the majority of bitcoin fiat trading

occurs against USD.

Bitcoin Trading Volume Bitcoin Mining Power
by Fiat Currencies (Mar 2019) by Location (Mar 2019)
Georgia 1%
TRY 1%
CNY 4% —xj‘ gk el Czech R‘ebupli; gg; :%? i

KRW 59% — /_,.-_\ p

lceland 7% —

EUR 18%

China 75%

Source: coinmarkatcap.com Mar 2019 Source: Capital Economics Mar 2019
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5. Analysis of the BRR

5.1 Evolution of Price

The chart below best represents the evolution of price over the period. At the inception of the BRR,
the price of bitcoin was around $700. On January 1, 2017 the cryptocurrency’s value to crossed
$1,000 for the first time. The year to follow would bring unprecedented interest — particularly from the
finance industry — that some may not have imagined possible just 12 months prior. Some salient
points of note for the evolution of the price over the year follow. Firstly, in January 2017, the Peoples
Bank of China (PBOC), took a move to tighten its oversight of the country’s then-dominant bitcoin

exchanges; and ultimately closed fiat trading.

Q Wilshire Phoenix
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Evolution of BRR Price Index (Nov 2016 — Mar 2019)

BRR Price in USD
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Investors Cameron and Tyler Winklevoss first filed fo launch a bitcoin exchange-traded fund back in
2013, setting the stage for a multi-year journey that led to the March 2017 rejection by the U.S.
Securities and Exchange Commission (SEC). On the news, the market dropped by nearly 30% that
day. April saw Japan recognize bitcoin as a legal method of payment. The country’s legislature
passed a law, after months of debate, that led bitcoin exchanges to comply with anti-money
laundering rules/information about your client, and classified bitcoin as a kind of prepaid payment
instrument. As May drew to a close, the price of bitcoin climbed above $2,000 for the first time and
surpassed $3 000 just weeks later. At the same time, those price milestones were often accompanied
by subsequent turbulence, including a drop of $300 within one hour.

It was then a summer of bulls for bitcoin, where between May and September new all-time highs were
recorded almost weekly. The summer also saw significant activity around initial coin offerings. On
August 1st, 2018 Bitcoin forked, leading to the creation of Bitcoin Cash (BCH). Wall Street analysts
entered the bitcoin price-watching game. By the first week of September, the price of bitcoin exceeded
$5,000 for the first time — only to drop by hundreds of dollars with a reversal of the late summer's

gains, with the cryptocurrency’s price falling past $3,500 on September 15th.

By mid-October, the September disorder had been forgotten and the price of bitcoin was once again
above $5,000.

Despite a global crackdown on unregulated 1COs beginning to take shape, the price of bitcoin was
largely buoyed by a bullish sentiment which would set the stage for some incredible moves in store for
MNovember and December.

Q Wilshire Phoenix
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For all the regulatory rumblings and forks away from the bitcoin network, the cryptocurrency’s price
largely continued its upward trajectory, culminating with the BRR Price Index’s all-time high of
$19,448.21 on Dec. 17, 2017. Some spot markets, in fact, reported that the $20k barrier was broken
on that day. To date, Dec 17, 2017 was the all-time high price for bitcoin. December also saw the
introduction of 2 bitcoin futures contracts, listed on CBOE and CME, 2 regulated exchanges, affording
investors the ability to manage their bitcoin-related risk and/or to access exposure.

The close encounter with $20,000 was followed just days later by a 30% drop that shaved billions of
dollars off of the total cryptocurrency market capitalization. It was one of the biggest market
corrections seen to date, sending bitcoin’s price tumbling down to $16,000, then $11,000. On Feb.
5th, 2018, bitcoin price dropped 50% in 16 days, falling to below $7,000. From there it moved steadily
down to the $4k mark. The price band for much of the 2nd half of 2018 was between the $6,000-8,000
mark.

Given the cost of mining bitcoin can be thought of as a function of price, many experis feel that the
current levels seen in Q1 2019, of around the $3000-$4000 mark are both more realistic and

sustainable. Regardless, the BRR has captured all market price action.

5.2 Price Volatility
In 2017, — the year that brought bitcoin close to $20,000 — the market was known for its intraday

volatility. Late 2017 into early 2018 saw bitcoin volatility hit peak levels, with intraday price swings
above 10% becoming normal. In addition, the price differences between exchanges trading crypto

reached as high as $1,000 during this period.

Whilst intraday price movements have been significant, daily price volatility of the BRR has stabilized

and reduced drastically and is comparable to some equity markets.
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6. Exchange Selection

Looking at CoinMarketCap - the most widely cited source for bitcoin volume - more than 400 markets
exist for bitcoin trading, offered by over 100 different exchanges based all around the world. If we
narrow this universe down to those offering only BTC:USD, then we see the exchange universe shrink

to around 30 global exchanges.
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Pair

BTCASD
BTCARSD
BTCARSD
BTCAISD
BTCASD
BTCARSD
BTCASD
BTCASD
BTCAISD
BTGUSD
BTGUSD
BTCASD
BTCASD
BTCASD
BTCARSD
BTCASD
BTCASD
BTCARSD
BTCAISD
BTCAISD
BTCAISD
BTCAUISD
BTCASD
BTCASD
BTCAUSD

BTCAUSD

Voluma (24h)
$194,757,858
$181,355,366
5167 916,792
£01,892,323
568,786,323
$64,081,471
£58,508,714
£47,774,523
£28,795,378
$28,464,944
$26,440,800
£24,894,586
$13.901.017
£13.248,645
S13.016,108
£11,821,876

= §10.283,478

$10,1687,368
= §$9,459,372
$7,470,884
$5,320,083
$4,994 843
* $4,878,922
$4,359,163
£3.810,580
£3.417,922

Price
* §5,763.00
$5,940.94
$5,876.90
$5,880,53
* $6,215,00
$5,341.58
4587718
£5,880,20
36,152.13
45 ,895.00
$6,224.22
26,183.90
$5,875.76
35,862.43
35,886.00
* 85,841,04
$5,863.50
$6,389.86
36,0648
$5,301.96
$5,891.01
$5,841.69
$5,333.96
36,882 62
35877.80

45897.27

Wolume %]
0.84%
0.77%
0.71%
0.35%
0.28%
0.27T%
0.24%
0.20%
0.12%
0.12%
0.11%
D.11%
0.065%
0.06%
0.06%
0.05%
0.04%
0.04%
0.04%
0.03%
0.02%
0.02%
0.02%
0.02%
0.02%

0.01%

Categary
Spot
Spot
Spot
Spot
Spat
Spot
Spot
Epot
Spot
Spaot
Spot
Spet
Spot
Spot
Spot
Spot
Spot
Spat
Spot
Spot
Epot
Spot
Spot
Spot
Spot
Spaot

Fea Type
Percentage

Updated
Recantly
Recently
Recantly
Racanily
Recently
Recently
Recaenily
Recenily
Recenily
Recenly
Recenily
Recarly
Recantly
Recantly
Recantly
Recanly
Recently
Recantly
Racanly
Racanly
Recently
Recerily
Recarnily
Recenily
Resarily

Recanly
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Despite its widespread use, CoinMarketCap includes a large amount of fake and/or non-economic
trading volume, thereby giving a fundamentally mistaken impression of the true size and nature of the
bitcoin market. The first step in the creation of any pricing index needed to be the establishment of a
universe of relevant exchanges that employ practices to mitigate concerns around market
manipulation, liquidity, pricing, and arbitrage.

From the above we can see leading data aggregators show prices on different exchanges separated
by hundreds of dollars. Trading frictions and differing KY C/AML practices at exchanges, the
exchange’s banking relationships, and transaction costs have an impact on trading prices reported by
each exchange. Traded volume also, could not be the only criteria for inclusion given the fast pace of

the landscape.

To understand the universe of exchanges that offer BTC:USD frading, it is necessary to see how
different exchanges have grown, shrunk or even ceased to exist over time. The chart below shows

this evolution.
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BTC: USD Trading Volume by Exchange (2017-2019)
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6.1 Eligibility Criteria

The BRR was designed to have limited susceptibility to temporary price swings and outlier prices. As
such, the BRR has eligibility criteria for Constituent Exchanges (the exchanges from where trade flows
are collated) which form the basis for participating in the reference rate calculation.

There is criteria for an exchange to charge a fee for trading, which eliminates wash trading to increase
volumes. The BRR only includes trades executed between BTC and USD. It does not use alternate
currency pairs or crypto to crypto trading, (in place of BTC:USD) and apply conversion calculations,
nor does it include USDT or other stable coin transactions into the BTC-USD orderbook. The venug’s
bitcoin vs. US dollar spot trading volume must meet the minimum thresholds as detailed in the

methodology. Currently 3% relative contribution over 2 consecutive quarters.

The criteria provide that exchanges deliver transparent and consistent trade data and order data

available via an API with sufficient reliability, detail and timeliness.

Furthermore, the venue are expected to maintain fair and transparent market conditions to impede
illegal, unfair or manipulative trading practices, not place undue barriers to entry and comply with
applicable law and regulation including, capital markets regulations, money transmission regulations,
client money custody regulations, know-your-client (KYC) regulations and anti-money-laundering
(AML) regulations.
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There is also the criterion for the venue to cooperate with inquiries and investigations of regulators

and the administrator and execute data sharing agreements.

Given that exchanges are third-party organizations operating in a volatile and competitive
marketplace, the constituent exchange mix and index methodology for the BRR is regularly reviewed
by the index administrator to ensure the quality and relevance of its indices. Establishing a clear

eligibility framework makes the BRR clear and transparent.

6.2 Qualitative Factors in BRR Methodology Construction

Several entities provide a daily bitcoin price index. Some important points to note are some indices
are based on "all of the available market’ from publicly available API's without a data license. Whilst
this may bring a holistic approach, it is fraught with challenges in that the exchanges may not be liquid
by volume or order book depth, and they may be showing stale prices. Some may operate strict KYC
and AML checks on their clients whereas others may not. This may in turn affect the bitcoin price

shown on the respective exchange.

Q Wilshire Phoenix

31



6.3 Exchange Universe

BTC: USD Trading Volume by Exchange (Q1 2019)

Gemini 6%~\

— Cex.io 1%

itBit 8% —

Kraken 10% —
Bitfinex 25%
Bit-x 10% —

Coinbase 18%

Bitstamp 12% —

Source: bitesinity.com Q1 2019
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Taking guidance from the Eligibility Criteria only a few major exchanges dominate in BTC:USD

trading, and liquidity is concentrated in a small number of exchanges.

In line with the eligibility criteria which takes into consideration quantitative and qualitative factors, 4
exchanges currently contribute data to the BRR; Bitstamp, Coinbase, Itbit and Kraken.

Given that these are the 4 exchanges have sizeable trading volume they make the BRR reflective of
the underlying spot market.

The exchange universe is regularly reviewed by the administrator to ensure that the relevant
exchanges contribute to the BRR index.

6.4 Trading Volume Represented by the BRR

Based on worldwide BTC:USD trading volume the BRR continues to be representative of the bitcoin
exchange universe. For the Q1 2019, the exchanges that contribute to the BRR capture 57% of total
BTC:USD traded volume.
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6.5 Constituent Exchange Contribution over Time

Over recent months, the dominance of any one exchange in the BRR calculation has reduced.
Looking at the 4 exchanges currently included in the BRR for the timeframe of 14 Nov 2016 to 31 Mar
2019, we see a continual shift between the different exchanges volumes growing and shrinking in
comparison to the others. This indicates that the exchanges that are included in the calculation are still
very relevant. They all contribute a decent amount to overall bitcoin volume and there Is no over

dominance by any one exchange.
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6.6 Inclusion of Stable Coins and FX

One Key area to note is that some bitcoin indices will include non-USD order books in their computed
USD bitcoin prices, e.g. they take the non-USD trades and use an FX rate to convert to USD for
inclusion. The BRR does not consider trading in other currency fiat pairs and apply an USD FX. Some
indices view Tether (UDST) as a proxy for USD and combine both other books when calculating a
price. The BRR also does not include coins that are pegged to a fiat currency, for example tether
(USDT) or other crypto to BTC transactions, for example BTC:ETH.

6.7 Exclusion of Exchanges that Offer Trans-Fee Mining

Looking at the volumes reported by CoinMarketCap, some exchanges are achieving extraordinary
trading resulis. A relatively new business model known as transaction fee, (trans-fee) mining has
emerged in recent months. Whilst CoinMarketCap does a good job of collating data and determining
the exchanges fee model, we find that some exchanges that engage in trans-fee mining are not
categorised as such and can be included in the reported numbers.

With a conventional cryptocurrency exchange, a maker and taker fee is levied on each side of the
trade. Ordinarily, this fee is deducted at the point of the trade being executed and collected by the
exchange in the form of BTC or fiat.
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Transaction fees are the primary way by which exchanges make their money, it also serves as a very
important control mechanism. Charging a fee to trade, mitigates the risk of damaging market
behaviour and manipulation. Transaction- fee mining exchanges take a markedly different approach,
by handing all the fees back to traders in the form of a native token. In fact, during promotional periods
— typically when launching the exchange — these platforms might even offer a rebate of greater than
100%. In other words, traders are technically profiting, in the form of native tokens, for each trade they

made.

Cryptocurrency market aggregators such as CoinMarketCap have long excluded zero-fee exchanges,
as their data skews the rankings. But because exchanges like Bitforex and Fcoin technically charge
fees, albeit with all tokens collected from this disbursed to the community, they can leap to the top of
the charts, and in doing so, gain inbound referrals, driving up volume with potential dubious trades. As
such, exchanges exhibiting this behaviour are not included in the BRR calculation. By excluding these
types of exchanges and those without a banking relationship, we are left with the list of exchanges as

shown in Section 6.3
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7. Choice of Reference Rate Observation Window

To determine the observation window, a timeframe needed to be identified where the most volume
was traded on a global basis. This window needed to be wide enough to allow for a sufficient number
of trades to be included but narrow enough such that the calculated rate is still relevant and
representative of the market. Looking at the number and volume of transactions in the BTC:USD pair,
on a global basis, including all spot exchanges, the 15:00 — 16:00 time period sees the greatest
number of transactions.

The below chart shows bitcoin volume across all spot exchanges, by hour, for the three-month period
1 Aug 2018 — 1 Nov 2018. The 3-4pm UTC time period continues to see the most volume and
continues fo be the calculation window for the BRR, with each rate being calculated at the end of the
calculation period and published shortly after 4pm.
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Bitcoin Traded Volume Across all Spot Exchanges by Hour
(Aug 2018 — Nov 2018)
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8. BRR Methodology Deep-dive
8.1 Methodology: Partitions

The BRR is calculated as the equally-weighted average of the intermediate calculation steps for 12
S-minute partitions. Having 12 partitions of 5 minutes immunizes the reference rate to a high degree
against price anomalies. A single large trade or cluster of trades occurring in any one partition will only
have a limited effect on BRR. To have any effect, multiple, large, executed transactions will need to
occur on all constituent exchanges, in all 12 partitions — a costly process to achieve.

8.2 Methodology: Volume Weighted Medians
A volume-weighted median differs from a standard median in that a weighting factor, in this case trade

size, is factored info the calculation.

The BRR is designed to be representative of the underlying crypto spot market. To ensure it is
undisturbed by the uptime and engine stability issues at spot exchanges, a median based index was a

conscious design choice.
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Many indexes use variants of volume weighted prices (VWAP) to compute an index. While VWAP is a

reasonable choice for mature markets, it introduces instability in nascent markets, such as crypto.

The use of medians to calculate the weighted median trade price for each partition (as opposed to
averages) greatly reduces the BRR susceptibility to price extremes on one or more Constituent
Exchanges. A median automatically discards extremes by its very definition and any extreme

behaviour or instability is automatically eliminated.

Trading is driven to some extent by automated algorithms that may execute a high number of small
trades. The use of volume-weighted medians to calculate the weighted median trade price for each
partition (as opposed to simple medians) assures that BRR appropriately reflect large trades and that

whether an order is executed in parts or in full has no effect on calculation results.

8.3 Methodology: Exchange Failures

Within the crypto space, exchanges can go down for extended periods or be offline for maintenance
without notice. Often exchanges with the heaviest volumes go down for some time and stay down.
Spot prices have historically varied considerably across trading venues, particularly during times of
high volatility. Exchanges can also have chaotic movements and bad prints which can cause a volume

weighted index to swing wildly, with unnecessary instability in the resulting index price.
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Example: Coindesk’s Bitcoin USD Price Index

1h 12h | 1d Tw im 3m 1y A

Q Wilshire Phoenix

43



As can be seen in the graph, CoinDesk’s Bitcoin index showed a sudden dip of more than $600 early
Tuesday 10th October 2017. 10 minutes later, CoinDesk reported the currency rebounded. CoinDesk
averages out its price index from 4 different exchanges — Bitstamp, Coinbase, itBit, OKCoin. However;
none of the contributing exchanges showed a flash crash at the same time. The ‘crash’ was not
reported by other bitcoin indexes.

A technical glitch may have occurred.

8.4 Methodology: Replication

Partitions are equally-weighted (as opposed to volume-weighted) to facilitate replication of BRR
through trading on Constituent Exchanges. Assuming K partitions, a trader aiming to transact Y units
of Bitcoin at the BRR can do so with little tracking error by transacting Y/K units of Biicoin during each
partition.

To test that the BRR is replicable to a small tracking error, we simulated the action to execute 10 BTC
within the 60-minute BRR observation window by following the below method:

* Assume X (10) bitcoins need to be sold

+ Divide 10 BTC by number of seconds (3600) within the calculation window, and execute frades to
sell 0.002778 BTC each second

* The strategy trades on the same N (4) exchanges that are part of the index, during the 3600
seconds calculation period.
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+ The strategy sells X / N / 3600 bitcoins on each exchange every second- to estimate the strategy’s

trade prices on each exchange

+ |If during a specific second, one or more trades have occurred on an exchange, the price of the

first such trades is the executed price

+ |f there is no trade the most recent trade price that has occurred on that exchange would be the
executed price up to max. 5 mins (partition length)
+ |If no last trade price is available within the 5-minute window the exchange is dropped and

executions are from the remaining exchanges for that second.

We assume that:
+ That the execution of 10 BTC divided up into 3600 orders of 0.002778 BTC will not move the
market
+ Average Daily Volume captured by CME CF BRR is circa 2000 BTC since November 16, 2017, 10

BTC =0.5% of the average observed volume during the BRR. 60-minute window

For the period Jan 2018 — Mar 2019, the average tracking error was 0.033%. Giving traders the

confidence to use the BRR alongside their trading on constituent exchanges.
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Tracking Error Between the BRR and Constituent Exchanges
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Average BRR
10375.50
7736.73
6794 47
5170.96
373977

Average Replication

10372.58
7735.72
6794.40
5171.43
3739.84

Average Tracking Error %
0.064%
0.021%
0.022%
0.043%
0.020%
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9. BRR Window Analysis

BRR Calculation Summary - Liquidity in the BRR

Q

Wilshire Phoenix

BRR USD BRR Trade BRR Volumes
Month Notional ($) Count (BTC)
2016 Q4 99,111,275 82,739 72,790
2017 Q1 267,172,257 248,734 257,756
2017 Q2 368,558,641 314,950 183,187
2017 Q3 732,709,892 410,893 210,459
2017 Q4 2,194,723,877 791,044 210,910
2018 Q1 2,308,984,795 828,237 231,968
2018 Q2 1,163,034,529 485,108 149,265
2018 Q3 698,747,321 441,355 101,980
2018 Q4 806,399,185 424 637 178,568
2019 Q1 409,795,914 309,291 109,832
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The table here shows the notional value and trade count of trades that were executed monthly on the

Constituent Exchanges, within the 1-hour observation period and went into the calculation of the BRR.

In the 1 year to March 2019, over USD 3 billion of trades were executed, over 1.8 million trades were
included in the BRR based on a total of 607,000 bitcoins traded, this shows robustness in the
computation of the BRR.

The BRR has successfully been calculated every day since the 14th of November 2016, without any
gaps, demonstrating the reliability of the BRR.

9.1 Window Analysis

Here we see the number of trades and volume of transactions both in bitcoin, and USD that go
through the BRR calculation window; 3-4pm London Time.
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2017 2018

Mean number of trades 4 837 | - 5989 -
Highest number of trades 46,811 (Dec 22) 36,625 (Jun 25)
Lowest number of trades 537 (Jan 29) 1,254 (Jun 17)
Mean volume 2,362 | - 1,719 | -
Maximum volume 21,263 (Mar 18) 11,828 (Jan 17)
Minimum volume 246 (Jan 28) 154 (Oct 28)
Mean volume 9,762,095 - 13,929,230 -
Maximum volume 169,101,695 (Dec 22) 111,711,103 (Jan 17)
Minimum volume 226,400 (Jan 28) 984,719 (Oct 28)
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9.2 Methodology: Exclusions Analysis

Currently the BRR has 4 constituent exchanges. The methodology was designed to remove the

reliance on any single contributing exchange, where delayed or missing data from an exchange does
not cause a calculation failure.

Based on the 2 years of data that is now available, analysis was carried out on the price effect on the
BRR of excluding each of the constituent exchanges in the daily calculation. To achieve this, the
deviation was calculated by computing the BRR but excluding each of the 4 exchanges in turn, to

determine the effect that each exchange has on the overall price.

For the period 14 Nov 2016 — 31 Mar 2019, the below results were attained for the average and
maximum variance per quarter.

Q Wilshire Phoenix

50



2016 Q4
2017
2017 a2
2017 Q3
2017 Q4
2018
2018 Q2
2018 Q3
2018 Q4
2019 1

Q Wilshire Phoenix

BRR
excluding
Bitstamp

0.19%
0.18%
1.39%
0.77%
1.00%
0.43%
0.23%
0.05%
0.04%
0.03%

Average Variance

BRR
excluding
Coinbase

0.21%
0.39%
1.34%
0.83%
2.78%
0.42%
0.11%
0.08%
0.06%
0.04%

BRR
excluding
Itbit

0.14%
0.11%
0.40%
0.09%
0.20%
0.03%
0.03%
0.02%
0.03%
0.01%

BRR
excluding
Kraken

0.07%
0.09%
0.91%

0.44%
0.42%
0.11%
0.06%
0.03%
0.06%
0.02%

2016 Q4
2017
2017 @2
2017 Q3
2017 Q4
2018 Q1
2018 Q2
2018 Q3
2018 Q4
2019 a1

BRR

excluding
Bitstamp

0.21%
0.21%
2.04%

1.16%
2.35%
1.08%
0.57%
0.06%
0.05%
0.04%

Maximum Variance

BRR
excluding
Coinbase

0.27%
0.51%
1.70%
1.39%
6.70%
0.87%
0.19%
0.10%
0.08%
0.04%

BRR
excluding
Itbit

0.18%
0.19%
0.65%
0.13%
0.35%
0.05%
0.03%
0.02%
0.05%
0.01%

BRR
excluding
Kraken

0.09%
0.12%
2.00%

0.68%
0.95%
0.15%
0.12%
0.05%
0.07%
0.03%
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This demonstrates that there is no over dominance by any one of the 4 exchanges on the concluding
BRR price. The effect of any single exchange on the BRR is minimal. It also demonstrates, no over
reliance on any one exchange. Hence, should an exchange be excluded due to lack of data or any

other reason, it will not have maternial effect on the calculated rate.

9.3 BRR Methodology: Deviation Analysis

In accordance with the BRR methodology, if for any constituent exchange the absolute percentage
deviation of the volume- weighted median trade price, from the median of the volume-weighted
median trade prices of all Constituent Exchanges exceeds 15%, all relevant transactions of that
constituent exchange are flagged as potentially erroneous and are disregarded in the calculation of
the BRR for that calculation day.

The below show the 10 days with the greatest deviation instances since 01 Jan 2018. The maximum
deviation of any exchange has been 1.85%. The deviation test is certainly important in the robust
calculation of the BRR. Given such low deviation of any one exchange to the other 3, demonstrates
the gquality of the exchanges chosen. Should any one exchange print a series of bad prices, the
deviation between itself and the other exchanges would act as an indicator. The threshold is kept

sufficiently wide to allow for movements in fast markets and regularly reviewed.
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Top 10 Deviation Instances (YTD 2018)

Top 10 Deviation Instances since 01 Jan 2018 for BRR

ithit Kraken
Weighted Weighted BRR Bitstamp Coinbase Kraken
BRR value Median Median Median Dev Dev ithit Dev Dev Max Dev
28-Jan-2018 11597.56 11609.00 11611.00 11610.00 0.25% 1.85% 0.01% 0.01% 1.85%
29-Jan-2018 11105.09 11160.00 11246.80 11185.05 0.22% 1.34% 0.22% 0.55% 1.34%
13-Jan-2018 14275.66 14203.86 14484 B0 1429443 0.00% 0.25% 0.00% 1.33% 1.33%
2-Feb-2018 874410 B653.70 8797 .80 876929 0.22% 0.22% 1.32% 0.33% 1.32%
18-Feb-2018 10807.87 10730.00 1086470  10829.35 0.23% 0.33% 0.92% 0.33% 0.92%
16-Jan-2018  12176.44 1203786 1218510 1214219 0.14% 0.14% 0.86% 0.35% 0.86%
27-Jan-2018 11185.05 11416.18 1125510 11351.50 0.45% 0.45% 0.57% 0.85% 0.85%
9-Jan-2018 14655.83 1464633 1477550 14854 .58 0.22% 0.06% 0.06% 0.83% 0.83%
20-Jan-2018 12578.95 12537 .14 12658.00  12554.90 0.04% 0.04% 0.14% 0.82% 0.82%
4-Feb-2018 8504 .54 842039 8350.00 8418.89 0.02% 0.38% 0.02% 0.82% 0.82%
22-Jan-2018 10548.13 10564.14 10659.90  10578.77 0.14% 0.65% 0.14% 0.77% 0.77%
8-Jan-2018 14477.78 14325.40 14300.00 1440720 0.57% 0.77% 0.57T% 0.74% 0.77%
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10. BRR Methodology: Quality of Data Inputs

To ensure a robust index, the methodology has rules around:

+ Delayed data and missing data
* Erroneous Data
+ Potentially Erroneous Data

« Calculation failure

This includes automated screening for erroneous data for non-numeric or non-positive trade price or
trade size and un-parseable data. The BRR calculations has never required the complete removal of
an exchange for erroneous or potentially erroneous data.

Automated screening for each Constituent Exchange individually is cammied out. Checks are made to
ensure that the volume-weighted median trade price for one exchange does not deviate too widely
from the median of the volume- weighted median trade prices of all Constituent Exchanges. If this
deviation exceeds 15%, then all data from the particular exchange is discarded from the BRR
calculation.

If the BRR cannot be calculated for a given Calculation Day, for instance because there are no
Relevant Transaction on any Constituent Exchange or that the transactions cannot be retrieved by the
Calculation Agent, or all Relevant Transactions are flagged as erroneous or potentially erroneous, or
there is any other reason or circumstance that prevents the orderly calculation of the BRR, then the
BRR for that Calculation Day is given by the BRR published on the previous Calculation Day. The
occurrence of any BRR calculation failure is reported to the oversight committee. There has never

been a calculation failure in the BRR.
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The existence of a fully established validation framework as well as a back-up policy in case of
calculation failure, makes this a robust reference point, suitable for use in a variety of denved financial
products. Since its inception on 14 November 2016, the BRR has been calculated and published

every day, including weekends and bank holidays just after 4pm London time.

11. Hard Fork Policy

Virtual currencies, including Bitcoin, are built upon widely agreed “consensus rules”, used to evaluate
whether transactions on their respective blockchains are valid. Any change to these consensus rules

must be implemented by all parties for the system to function.

When a group of entities make a change to the consensus rules, or resist making a change
implemented by another group, a hard fork may occur, resulting in the creation of a new token. The
BRR has a clear policy under which the administrator will evaluate any hard fork to determine its
significance, as well as a set of pre-defined criteria to govern the course of action to be taken should a

hard fork occur.
The BRR Hard Fork Policy defines that a hard fork has occurred if:

1. two or more diverging blockchains are in existence post-fork that share the same pre-fork

blockchain,
2. the tokens on the post-fork chains are non-fungible across chains, and

3. the respective blockchains are actively mined such that transactions can be processed at

reasonable speed.
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11.1 Hard Fork Determination Criteria

For the purpose of the BRR calculation, a new token will be deemed significant if it satisfies the
following four market- based criteria for at least two of the Observation Period's seven days: (a) The
MNew Token Pair must be available to trade on at least 2 constituent exchanges, (b) There must be at
least 100 trades in the New Token Pair across all constituent exchanges, (c) The New Token Pair
trades at a price greater than or equal to 10% of the combined Price of both the Original Token Pair
and the New Token Pair and (d) The Trading Volume of the New Token Pair must be greater than or

equal to 10% of the combined Trading Volume of the Onginal Token Pair and the New Token Pair.

If a New Token is deemed significant, the BRR Administrator will initiate the calculation and
dissemination of an index on the new token Pair. If a new token is not deemed significant, such step is

at the Administrator's discretion. The BRR will continue to track the Original Token Pair.

12. Data Licencing Arrangements

To ensure the continuous, uninterrupted publication of the BRR certain measures have been put in

place:

= Crypto Facilities has licence agreements in place with each constituent exchange allowing the

right to use the data in the creation of an index

* There is regular open dialogue with each of the constituent exchanges

This will be a comfort to the end-users of the BRR. The BRR is also made available for use in derived

data works via the execution of a Derived Data Licence.
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13. Governance

The BRR calculation ensures tradability and replicability in the underlying spot markets. To maintain
its integrity, the index’'s development relied on established best principles for financial benchmarks.

An expert oversight committee is responsible for overseeing the scope of the reference rates by
approving and regularly reviewing the calculation methodology, practice, standards and definition of

the reference rate to ensure it remains relevant and robust.
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