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1 Version History

Version | Date Issued | Summary of Change Owner
V1.0 9 Apr 2024 N/A CF Benchmarks
Management
V1.1 23 Apr 2024 | Updated Potentially Erroneous CF Benchmarks
Data criteria Management
V1.2 16 May 2024 | Updated naming conventions CF Benchmarks
Compliance
Updated the Administrator
communication procedures for
Delayed Calculation &
Publication; Calculation Failure;
Restatement & Republishing and
Market Failure Events
Added Section 8 Methodology
Review and Changes
Updated Notice and Disclaimer
V1.3 23 Apr 2025 | Updated Section 6 Restatement | CF Benchmarks
& Republishing example Management
V1.4 24 Oct 2025 | Rebranded to CME CF Bitcoin CF Benchmarks
Volatility Index - Settlement Management
V1.5 9 Mar 2026 | Updated Section 5.3 Potentially | CF Benchmarks
Erroneous Data; added Regime Management
Switch Minimum Confirmation
Count and Maximum Re-seeds
per Partition to Section 7
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The CME CF Bitcoin Volatility Index - Settlement (BVXS) represents a daily measure of
implied volatility in the CME Bitcoin Options market. It is a forward-looking measure,
indicating how dispersed price movements in the underlying asset may be over a
given time horizon. Volatility indices in this class are often referred to as fear gauges
given how they capture the stress embedded in options markets based on what mar-
ket participants price into options contracts.

BVXS is constructed using published data from the CME CF Bitcoin Volatility Index -
Real Time (BVX_RTI) and is published once a day.

The design and implementation of the BVXS lends itself to be used as a reference
rate for derived financial instruments such as volatility futures and options.

Underlying Economic Reality

The CME CF Bitcoin Volatility Index - Settlement is intended to measure the under-
lying economic reality of creating a weighted portfolio of CME Bitcoin options con-
tracts with a view to replicating the payoff of a Bitcoin volatility swap. A volatility
swap is an OTC traded financial instrument that allows an investor to gain direct lin-
ear exposure to Bitcoin volatility over a given time horizon, priced relative to a fair
volatility strike defined at inception of the trade. The fair volatility strike is calculated
by combining option contracts of different strike prices to produce a constant vega
(volatility) exposure in the overall portfolio. This calculation is accomplished by the
use of order input data from the CME that facilitate the trading of said options con-
tracts
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API: Application programming interface.
Front Contract: CME Bitcoin Futures contract which is closest to its expiry date.

Next Contract: CME Bitcoin Futures contract with expiry date after the Front Con-
tract expiry date.

Next+1 Contract: CME Bitcoin Futures contract with expiry date immediately follow-
ing the Next Contract expiry date.

Expiry Day: The last Friday of the Front Contract’s month. If this is not either a UK or
a U.S. business day, the contract expiry day will take place on the immediately
preceding business day which is either a UK or a U.S. business day.

Expiry Datetime: 4:00 pm London on the Expiry Day.

Retrieval Time: One minute after the end of the TWAP Period on a given Calculation
Day, as given by the server clock of the Calculation Agent.

TWAP Period: A period of time equal to the TWAP Period Length leading up to the
Effective Time, as defined in Section 7.

Relevant Real Time Index Data: CME CF Bitcoin Volatility Index - Real Time data (val-
ues and volumes) retrieved on or before the Retrieval Time.
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4 Methodology

41 Qualitative Description

The CME CF Bitcoin Volatility Index - Settlement is calculated based on CME CF Bit-
coin Volatility Real Time Index values (see Real Time Index Methodology here) calcu-
lated and published during the TWAP Period as specified in Section 7. The calculation
steps are as follows:

1. All Relevant CME CF Bitcoin Volatility Index - Real Time values and associate
volumes are added to a joint list.

2. The list of CME CF Bitcoin Volatility Index - Real Time values is partitioned' into
a number of equally-sized time intervals, also specified in Section 7.

3. For each partition separately, the volume-weighted average index value is cal-
culated from the Real Time Index values and volumes.

4. The CME CF Bitcoin Volatility Index - Settlement is then given by the equally-
weighted average of the volume-weighted averages of all partitions.

4.2 Mathematical Representation

The following table shows the symbols used in the mathematical representation of
the CME CF Bitcoin Volatility Index - Settlement.

Symbol Name Description Type
t Effective Time | The time as of which a CME CF Parameter,
Bitcoin Volatility Index - see
Settlement is calculated. Section 7
T TWAP Period The length of the time period Parameter,
Length prior to the effective time during | see
which CME CF Bitcoin Volatility Section 7
Index - Real Time data is
collected.
t, witAh t <t | Partition The length of the time periods Parameter,
andt|t Length into which the TWAP Period see
Length is partitioned. Section 7
K Number of The numbgr of partitions, given | Output
Partitions by K = 7/t.

'CME CF Bitcoin Volatility Index - Real Time values are added to a partition exclusive of partition
start time and inclusive of partition end time when truncated to millisecond precision.
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k with Partition The kth partition. Output
ke(l,..,K)
X, for TWAP Period The collection of CME CF Bitcoin | Input
ke (1,..,K) | Index Data Volatility Index - Real Time value
/ volume data pairs observed in
the kth partition, i.e. between
timesT;, — 7+ (k—1) and
T, — 71+ k.
I, TWAP Period The number of data points in the | Output
Data Count kth partition.
xy, ; With TWAP Period The ith CME CF Bitcoin Volatility | Input
Ty = Trade Index - Real Time value / volume
(Pr.i ki) data pair of the kth partition.
and
Ty, € X
Ph.i TWAP Period The CME CF Bitcoin Volatility Input
CME CF Index - Real Time value of the ith
Bitcoin index/volume data pair of the
Volatility Index | kth partition.
- Real Time
Value
Sk TWAP Period The volume of the ith Input
CME CF index/volume data pair of the kth
Bitcoin partition. The volume per CME
Volatility Index | CF Bitcoin Volatility Index - Real
- Real Time Time publication is calculated as
Volume a 30-day interpolated measure

based on the per-expiration-date
equally weighted average of the
calculated utilized depth. See
here for more details on utilized
depth calculation for Spot Rates.
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VolSpread,, ; | Volatility The top-of-book, mid-ask Input
Spread implied volatility spread of the
ATM (at-the-money) option strike
associated with the ith
index/volume data pair of the
kth partition. Calculated as the
difference between the ask
implied volatility and the mid
implied volatility for the relevant
ATM option strike.

DVOLfilter,, , DVOL Filter The DVOL filter is set to O Output
if VolSpread,, ; > DVOL and is
set to 1 otherwise.

VWA, Volume- The volume-weighted average Output
Weighted index value of the kth partition.
Average

BV XS, BVXS The CME CF Bitcoin Volatility Output

Index - Settlement at time ¢.

For each partition k, the volume-weighted average index values VIW A, are calculated
as:

Zfil Dr,i* Sk, DVOLfilterk’i

I ) M
Zi:l s - DVOLfiltery ;

The CME CF Bitcoin Volatility Index - Settlement as of the effective time t, BVXS,, is
then given by:

1 K
BVXS, =) VWA, (2)
k=1
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5

5.1

Contingency Calculation Rules

Delayed Data and Missing Data

Delayed data and missing data are treated according to the following rules:

1. Any Relevant Real Time Index Data for a given Calculation Day that is not avail-

able by the Retrieval Time is disregarded in the calculation of the CME CF Bitcoin
Volatility Index - Settlement for that Calculation Day.

. If, for any of the K partitions of the TWAP Period, no Relevant Real Time Index

Data is available or one or more Relevant Real Time Index Data points are avail-
able but for any reason cannot be retrieved by the Calculation Agent, the par-
tition remains empty and will be disregarded in the calculation of the CME CF
Bitcoin Volatility Index - Settlement for that Calculation Day. The denominator
in Eg. 2 will then be decremented by the number of empty partitions.

If one or more Relevant Real Time Index Data points occur but for any reason
no Relevant Real Time Index Data can be retrieved by the Calculation Agent, a
CME CF Bitcoin Volatility Index - Settlement calculation failure occurs for that
Calculation Day (see Section 5.6).

If no Relevant Real Time Index Data is available on a given Calculation Day then
a CME CF Bitcoin Volatility Index - Settlement calculation failure occurs for that
Calculation Day (see Section 5.6).

5.2 Delayed Data and Missing Data

All Relevant Real Time Index Data retrieved by the Calculation Agent for a given Cal-
culation Day are subject to an automated screening for erroneous data according to
the following rules:

. If any Relevant Real Time Index Data shows a non-numeric or non-positive index

value or index volume, it is flagged as erroneous.

. If any Relevant Real Time Index Data is reported in a format that deviates from

the expected format such that it cannot be parsed, it is flagged as erroneous.

Relevant Real Time Index Data flagged as erroneous for a given Calculation Day is
disregarded in the calculation of the CME CF Bitcoin Volatility Index - Settlement for
that Calculation Day.

If all Relevant Real Time Index Data of all Constituent Exchanges is flagged as er-
roneous for a given Calculation Day, a CME CF Bitcoin Volatility Index - Settlement
calculation failure occurs for that Calculation Day (see Section 5.6).

Page 9 of 19 | © CF Benchmarks Ltd. All rights reserved.



benchmarks

a MKraken company

All Relevant Real Time Index Data retrieved by the Administrator for a given Calcula-
tion Day is subject to automated screening for potentially erroneous data according
to the following rules:

1. The first two BVX Real Time Index values in any partition are marked as poten-
tially erroneous if either of those index values differ by more than the Potentially
Erroneous Data Threshold from the median of the two index values. In that event,
the first index value is discarded and the next index value in the partition is eval-
uated until a first viable index value pair is found. The index value immediately
following the first viable index value pair is potentially erroneous if it deviates
from the second index value in that pair by more than the Potentially Erroneous
Data Threshold.

2. Beyond the first viable index value pair in a partition, an index value that differs
from the previous index value not marked as potentially erroneous by more than
the Potentially Erroneous Data Threshold is flagged as erroneous. Any index
value that triggers the provisions of this rule 5.3 will be discarded from consid-
eration in assessing any subsequent Relevant Real Time Index values for this rule
5.3, except for the purpose of applying rules 5.3(3) and 5.3(4).

3. Following the identification of a first viable index value pair in a partition, if one
or more consecutive index values are flagged as erroneous under rule 5.3(2), a
regime switch within that partition is confirmed if the consecutive flagged index
values contain a first viable index value pair (determined by applying the test
in rule 5.3(1) to such consecutive flagged index values) and the number of in-
dex values in such consecutive flagged sequence beginning with the first index
value in that viable index value pair and ending with the most recent index value
in that consecutive flagged sequence is not less than (i) the Regime Switch Min-
imum Confirmation Count and (ii) the number of index values in that partition
that have not been flagged as erroneous since the most recently established
viable index value pair (including the two index values in that pair).

4. Where aregime switch is confirmed under rule 5.3(3), the first viable index value
pair identified under rule 5.3(3) becomes the reference pair for purposes of rule
5.3(2), and rule 5.3(2) shall thereafter be applied using that reference pair. In-
dex values in the consecutive flagged sequence described in rule 5.3(3) from
that viable index value pair onwards that are not flagged as erroneous when as-
sessed under rule 5.3(2) using that reference pair are not treated as potentially
erroneous and are reinstated for inclusion in the calculation of the partition’s
volume-weighted average; any index values in that sequence that are flagged
as erroneous under such assessment remain potentially erroneous and are not
reinstated. No more than the Maximum Re-seeds per Partition may be applied
within any single partition.

Relevant Real Time Index Data flagged as potentially erroneous for a given Calculation
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Day and not reinstated under rules 5.3(3) and 5.3(4) are disregarded in the calcula-
tion of the CF Bitcoin Volatility Index Settlement Rate for that Calculation Day. The
occurrence of any such flag is reported to the Oversight Function.

If all Relevant Real Time Index Data are flagged as potentially erroneous for a given
Calculation Day and not reinstated under rules 5.3(3) and 5.3(4), a CF Bitcoin Volatility
Index Settlement Rate calculation failure occurs for that Calculation Day (see Section
5.6).

Where for any reason the Administrator is not able to calculate and publish a CME CF
Bitcoin Volatility Reference Rate within the Dissemination Time on any given Calcu-
lation Day then the Administrator shall clearly communicate to all licensees via Sta-
tuspage that calculation and publication has been delayed. The Administrator will
seek to publish the CME CF Bitcoin Volatility Index - Settlement for that Calculation
Day as soon as it is able to. Should the Administrator not be able to calculate and
publish a CME CF Bitcoin Volatility Index - Settlement by 23:59:59 London time then
the provisions of Rule 5.6 shall come into effect.

The Administrator does not utilise Expert Judgement in the day-to-day calculation
of the Reference Rates. In extraordinary circumstances Expert Judgement may be
exercised by the Administrator in accordance with its codified policies and processes
which are available upon request.

If a CME CF Bitcoin Volatility Index - Settlement cannot be calculated for a given
Calculation Day before 23:59:59 London time, for instance because:

« no Relevant Real Time Index Data is published on that Calculation Day, or

« Relevant Real Time Index Data is published but for any reason cannot be re-
trieved by the Calculation Agent, or

- all Relevant Real Time Index Data retrieved by the Calculation Agent are flagged
as erroneous or potentially erroneous (see Section 5.2); or any other reason or
circumstance that prevents the orderly calculation of a CF Bitcoin Volatility Index
Settlement Rate,
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then the CME CF Bitcoin Volatility Index - Settlement for that Calculation Day is given
by the CME CF Bitcoin Volatility Index - Settlement published on the previous Calcu-
lation Day and this Reference Rate value shall be published with a marker of (*).

The occurrence of any CME CF Bitcoin Volatility Index - Settlement calculation failure

is reported to the Oversight Function. Any Calculation Failure events will be clearly
communicated to all licensees via Statuspage.

Page 12 of 19 | © CF Benchmarks Ltd. All rights reserved.



cfbenchmarks

a MKraken company

6 Restatement & Republishing

The Administrator may restate and republish the index value where the published
value is found to be incorrect. This will only occur if both the below conditions are
met:

1. Timeliness - where the Administrator can RESTATE and REPUBLISH a CF Staking
Series Index value before 23:59:59 of the given Calculation Day

2. Materiality — where the RESTATED Index value has an absolute variance greater
than 0.20% for the Index for the given Calculation Day

Example:

« The index on a given Calculation Day is published as 50%
« The index will only be RESTATED if it is:
- Greater than 50.21%
OR
- Less than 49.79%

Where the above conditions are met the Administrator shall clearly communicate to
all licensees via Statuspage that a restatement and republishing of the Index will take
place for that Calculation Day.

The Administrator shall restate the index as soon as possible and shall do so by over-
writing the previously published index value. This restated index value will carry no
mark when published and will be final and not subject to any further change or re-
publication.
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7 Parameters

Rounding

2 decimals

Effective Time (¢)

4:00 pm London Time

Publication Time

Between 4:00 pm and 4:30 pm London Time
on all CME Trading Days

TWAP Period Length (7)

30 minutes

TWAP Period 3:30 pm to 4:00 pm London Time
Partition Length () 5 minutes
Number of Partitions (K) 6

Volatility Spread (DVOL)

0.05 (also known as 5 implied vols)

Potentially Erroneous Data 10%
Threshold

Regime Switch Minimum 20
Confirmation Count

Maximum Re-seeds per 10

Partition
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8 Methodology Review and Changes

This methodology is subject to internal review by the Administrator and the CF Cryp-
tocurrency Index Family Oversight Function (“Oversight Function”) at least annually.

Any changes to this methodology are overseen by the Oversight Function, and in
accordance with UK BMR Article 13.

All material changes to the methodology shall only be implemented after a consulta-
tion process with users and relevant stakeholders that shall be conducted according
to the Administrator’s policies and overseen by the Oversight Function.

Should the Administrator deem it necessary to cease providing the Index it shall only
do so after a consultation process with users and relevant stakeholders that shall be

conducted according to the Administrator’s policies and overseen by the Oversight
Function.
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Contact Information

CF Benchmarks Ltd
Address Contact
CF Benchmarks Ltd Web:
https://www.cfbenchmarks.com
6th Floor Phone:
One London Wall +44 20 8164 9900
London Email:
EC2Y 5EB contact@cfbenchmarks.com

Formal complaints or concerns regarding CME CF Cryptocur-
rency Pricing Products must be submitted by Email: com-
plaints@cfbenchmarks.com

Further details can be found on https://blog.cfbenchmarks.com/about/
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Disclaimer & Disclosures

« This information is provided by CF Benchmarks Ltd.

« CF Benchmarks Ltd (‘CF Benchmarks”) is a limited company registered in
England and Wales under registered number 11654816 with its registered office
at 6th Floor One London Wall, London, United Kingdom, EC2Y 5EB.

« CF Benchmarks is authorised and regulated by the Financial Conduct Authority
(FCA) as a Registered Benchmark Administrator (FRN 847100) under the UK
Benchmarks Regulation.

« CF Benchmarks is authorised to undertake the following regulated activity
‘Administering a Benchmark.” Administering a Benchmark” is a regulated
activity under article 63S of the Financial Services and Markets Act 2000
(Regulated Activities Order) 2001 (SI 2001/544) (RAO), which, in summary,
means acting as the administrator of a benchmark as defined in article 3.1(3) of
the benchmark regulation.

« CF Benchmarks is NOT a registered investment advisor and does NOT provide
investment, tax, legal, or accounting advice in any geographical locations. You
should consult your own financial, tax, legal, and accounting advisors or
professionals before engaging in any transaction or making an investment
decision.

« All information contained within, including recordings, is for educational and
informational purposes ONLY. None of the Information constitutes an offer to
sell (or a solicitation of an offer to buy) any cryptoassets, security, financial
product, or other investment vehicle or any trading strategy. No member of CF
Benchmarks nor their respective directors, officers, employees, partners, or
licensors provide investment advice, and nothing contained herein or
accessible through CF Benchmarks products, including statistical data and
industry reports, should be taken as constituting financial or investment advice
or a financial promotion.

+ Information containing any historical information, data, or analysis should not
be taken as an indication or guarantee of any future performance, analysis,
forecast, or prediction. Past performance does not guarantee future results.
The Information should not be relied on and is not a substitute for the skill,
judgment, and experience of the user, its management, employees, advisors,
and/or clients when making investment and other business decisions. All
Information is impersonal and not tailored to the needs of any person, entity, or
group of persons.



« Charts and graphs are provided for illustrative purposes only. Index returns
shown may not represent the results of the actual trading of investable
assets/securities.

« The Information may contain back-tested data. Back-tested performance is not
actual performance but is hypothetical. There are frequently material
differences between back-tested performance results and actual results
subsequently achieved by any investment strategy. The back-test calculations
are based on the same methodology that was in effect when the index was
officially launched. However, back-tested data may reflect the application of
the index methodology with the benefit of hindsight, and the historic
calculations of an index may change based on revisions to the underlying
economic data used in the calculation of the index.

« All information and data contained in this publication is obtained by CF
Benchmarks from sources believed by it to be accurate and reliable. Because
of the possibility of human and mechanical error as well as other factors,
however, such information and data is provided ‘as is” without warranty of any
kind.

« No member of CF Benchmarks nor their respective directors, officers,
employees, partners, or licensors make any claim, prediction, warranty, or
representation whatsoever, expressly or impliedly, either as to the accuracy,
timeliness, completeness, merchantability of any information or of results to be
obtained from the use of any CF Benchmarks products.

« No responsibility or liability can be accepted by any member of CF Benchmarks
nor their respective directors, officers, employees, partners, or licensors for

1. any loss or damage in whole or in part caused by, resulting from, or relating
to any error (negligent or otherwise) or other circumstance involved in
procuring, collecting, compiling, interpreting, analyzing, editing,
transcribing, transmitting, communicating, or delivering any such
information or data or from use of this document or links to this document;
or

2. any direct, indirect, special, consequential, orincidental damages
whatsoever, even if any member of CF Benchmarks is advised in advance
of the possibility of such damages, resulting from the use of, or inability to
use, such information.



« The user of the Information assumes the entire risk of any use it may make or
permit to be made of the Information. CF BENCHMARKS DOES NOT MAKE
ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH
RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE
USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE
LAW, IT EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING,
WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY,
ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS,
MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE) WITH
RESPECT TO ANY OF THE INFORMATION.

« No part of this information may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means—electronic, mechanical,
photocopying, recording, or otherwise—without prior written permission of CF
Benchmarks Ltd. Any use of or access to products, services, or information of
CF Benchmarks Ltd requires a licence from CF Benchmarks Ltd or its
authorized licensing agents.

- CF Benchmarks is a member of the Crypto Research group of companies,
which is in turn a member of the Payward group of companies. Payward, Inc. is
the owner and operator of Staked, a provider of block production and
validation nodes for decentralized PoS protocols on behalf of institutional
investors. Staked.us is a source of input data for the CF Staking Series.
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