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1 Version History

DATE
VERSION ISSUED ‘ SUMMARY OF CHANGE ‘ OWNER
v1.0 1 Aug N/A CF Benchmarks
2022 Management
i 1 Nov Change to Eq.1, Eq.3 and Eq.8 CE Benchmarks
’ 2022 Removal of FTX Management
Change to Eq.1, Eq.3 and Eq.8 relating to Perp
v1.2 22Nov  convergence adjustment range, USDT rate CF Benchmarks
2022 Management

treatment and funding rate conversion

Change to 4.1 and 4.3.1.3 relating to term
futures interpolation
Change to 5.5 relating to events leading to

CF Benchmarks

vi3 12 e 202 calculation failure Management

Change to 4.2.4.1 and 4.3.3.1 relating to flooring
of published rate

4.2.1.1 update USDTIR to use SOFR/Treasuries

vid 14 Mar for CME CF Benchmarks
’ 2023 o Management
4.5 update USDTIR Curve calculation input data
V1.5 13 Nov Update to logo, format & contact information CF Benchmarks
’ 2023 Marketing
20 Nov Uod CF Benchmarks
pdated logo (AKC v2)
e 2023 o Marketing
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Change the definition of the Funding Rates in CE Benchmarks

V1.7 LR 202 section 4.2.1.1. Management

- Correct typo in equation 3.1.
- Update definition of the USDTIR4r, in
4.2.1.1.

- Add ACT for the Session tenor in section CF Benchmarks
V1.8 1 May 2024
7.5. Management
- Update section 4.3.1.3 to handle
contracts with expiry date prior to the

Session ACT.
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2 Overview

The CF Bitcoin Interest Rate Curve is intended to measure the underlying economic reality of
cryptocurrency borrowing and lending, whether outright or implied in traded instruments. This
is accomplished by the use of transactional input data from Cryptocurrency Futures Exchanges,

DeFi Lending Protocols and OTC Cryptocurrency Lenders.

All published individual interest rates that, as a whole, constitute the interest rate curve
represent transparent indicators and build on our experience to accelerate the

professionalisation of cryptocurrency trading and associated borrowing and lending activity.

Each point on the interest rate curve aims to be representative, replicable and efficient to

facilitate the creation of financial products such as interest rate derivative contracts.

© 2023 CF Benchmarks Ltd. 5
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3 Definitions

API: Application programming interface.

Calculation Day: Any day for which a CF Interest Rate Curve is published. This means any
day where a sufficient number of Contributing Exchanges / DeFi protocols are open for

trading.

Contributing Exchange: A cryptocurrency trading venue to serve as pricing source for the

calculation of a Futures Implied Rate.

Relevant Transaction: Any cryptocurrency related trade that occurs during the TWAP Period
on a Contributing Exchange in the Relevant Pair that is reported through its API to the

Calculation Agent.

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.

© 2023 CF Benchmarks Ltd. 6
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4 Methodology

4.1 Methodology Overview

The CF Bitcoin Interest Rate Curve is constructed over a fixed set of tenors and a curve is fitted
locally around each of the published tenors by way of linear interpolation. Tenors are
categorised as Intraday, Short Term and Medium Term, where each category is informed by a

predefined set of instruments, as shown in the following table:

Category Relevant Tenors | Instruments

ggleon Interest Intraday Perpetual Futures, DeFi Lending Protocols, OTC Lending
1- 3 Week

Short Term Fixed Maturity Futures, OTC Lending
1-5 Month

Medium Term 6 - 12 Month Fixed Maturity Futures, OTC Lending

4.2 Session Interest Rate
4.2.1 Perpetual Futures

4.211 Implied Rate Calculation

Implied Rates from Perpetual Futures are representative of a daily carry trade whereby an
economic agent sells the Perpetual Future and buys the Spot (and vice versa), and the position
is closed once a specified daily convergence level is reached. The implied rates are calculated
based on the Relevant Transactions of each Contributing Exchange individually. For every
exchange separately, transaction data is observed during the TWAP Period and calculated at
Effective Time. The perpetual futures implied rate per exchange is then calculated as follows on

any given Calculation Day:

1. Divide all Relevant Transactions observed during the TWAP Period into equally sized

partitions

2. For each partition separately, calculate a volume-weighted median implied rate (WM)

from the implied rates and sizes of all Relevant Transactions observed on a Contributing

© 2023 CF Benchmarks Ltd. 7
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Exchange. A volume-weighted median differs from a standard median in that a

weighting factor, in this case trade size, is factored into the calculation.

3. The final perpetual futures implied rate is then calculated as the equally-weighted

average of the calculated WMs.

The mathematical representation of the calculation of the WM is as follows:

Description
. . The time as of which a Futures implied rate | Parameter: Section
Ty Effective time is calculated 7.3
. The length of the time-period prior to th .
TWAP period © e.ng . orthe .Ime pgrlo prior .o € Parameter: Section
T effective time during which transaction
length . 7.3
data is collected
T
o Partition | th The length of the time periods into which Parameter: Section
with 7 < T and artitionieng the TWAP period length is partitioned 7.3
T|T
K Number of TheAnumber of partitions, given by K = Output
partitions T/t
k
with Partition The kth partition Output
ke(l,..,K)
X The price-ordered collection of price / size
for TWAP period Frade pairs ob§erved in the kth partition, Input
trades i.e. between timesT; — 7+ (k — 1) and
ke(1,.., K) T,—t+k
I TWAP period The number of trades in the kth partition Output
trades count
xk’i With
_ TWAP period The ith price / size trade pair of the kth
%ei = (Prir Ski) trade partition Input
and x;; € X,

© 2023 CF Benchmarks Ltd. 8
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) TWAP period The futures price of the ith price/size trade Inpbut
Pt trade price pair of the kth partition P
Imt'.aldT:N/-(\jP The first futures price observed during the | ;
Pinitial Sﬁzg race TWAP period npu
.- TWAP period The size of the ith price/size trade pair of Inout
ki trade size the kth partition P
The price of the Bitcoin Real Time Index
Bitcoin Real Time | with corresponding timestamp that is
BRTI,,; Index (BRTI) closest to the timestamp of the ith Input
price/size trade pair of the kth partition
USDTRTI: %aneTl/r:JdSe?( Real | 16 price of the USDT/USD Real Time Index | Input
The Bitcoin Spot Rate as measured by BRTI
L (in the case of CME data) and by the cross
BSPOT, Bitcoin Spot Rate between BRTI and USDTRTI (in the case Input
of all non-CME data)
The Bitcoin Spot Rate as measured by BRTI
Initial Bitcoi (in the case of CME data) and by the cross
BSPOT 1101 S”'(';‘ Ra'tgo'” between BRTI and USDTRTI (in the case | Input
P of all non-CME data), as observed at the
start of the TWAP period
o TWAP period The implied rate corresponding to the ith Inpbut
ki trade price price/size trade pair of the kth partition P
c The expected level to which convergence
CAF Ag'rlj\/s?:geer?tce takes place every day on a Contributing Parameter: Section
¢ Fa(J:tor Exchange if py; > BRTI} ;. Calculated in 7.1
percent.
c The expected level to which convergence
CAF Ag'rlj\/s?:geer?tce takes place every day on a Contributing Parameter: Section
B Fa(J:tor Exchange if py ; < BRTI} ;. Calculated in 7.1
percent.
Last Funding The last funding rate available at
LFR Rates T, . Calculated in percent. Input
FRCP E)Lé;?/lgrg eRr?(EZS The default funding rate. Calculated in Parameter: Section
Point 9 percent. 7.1
FRWL Funding Rates Length of the funding rate window in Parameter: Section
Window length hours. 7.1
The expected amount of time it takes .
Convergence : Parameter: Section
CcT . intraday for convergence to the CAF.
Time . 74
Calculated in hours.
AF. . Annualisation The annualisation factor for either the ith Output
ki Factor transaction of the kth partition P
© 2023 CF Benchmarks Ltd. 9



cfbenchmarks

a MKIraKen company

Time Until
TUC, ; .
kit Calculation
USDT Interest
USDTIRyr, | o>
WM Weighted
k median
FIRy, FIR

The time until T; for the relevant exchange
for the ith transaction of the kth partition.
Calculated in hours.

The USDT Interest Rate for the (contract
expiration) date d calculated at time T. If d
is not a tenor as defined in section 7.7 the
USDT Interest Rate is linearly interpolated.
Rates are never extrapolated into the

future or the past under any circumstances.
For perpetual futures, d is the Session (ON).

For CME, the USD Interest Rate based on
SOFR/Treasury Rate data is used instead.

The weighted median implied rate of the
kth partition

The final Futures Implied Rate at time T},
calculated using results from FIRy, sy and
FIRz, g,y

Input

Input: Section 4.5

Output

Output

The Implied Rate r corresponding to the ith price in partition k is given by:

prk,i > BSPOTk'i - (1 + CAFc).

AF,; =

-pk,i - BSPOTk’i - (14 CAF,)
T isell = P “AF
i
[BSPOT,,; - (1+ CAF¢) — Dy
Tk,i,Buy = Pri ' AFk'i
L _
prk,i< BSPOTk'i " (1 + CAFB)
Pii— BSPOT; - (1+ CAFp)]
Tiisell = P “AF
i
BSPOT,;- (1+ CAFy) — py;
Tk,i,Buy = Pri ) AFk'i
i
where
24 - 365

(24 + TUC,,)

Otherwise:

— = 00
Trisell = TkiBuy — 0%

Eq.1

The above formulas are calculated based on the following conventions: simple compounding,
UK Money Market day count fraction (ACT/365).

© 2023 CF Benchmarks Ltd.
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For each partition k, the volume-weighted median implied rate WM, s.;; across the Implied Rates
Tiiseus~aNd WM, g, across the Implied Rates ry;p,,..are individually calculated from Relevant

Transactions are calculated as:

j-1 I i Iy
WM, = r,;where j satisfies Z Lisg < ZZ {isg;and Z ..... Ski S% ..... Ski

i=1 i= iSj+1 -1
1

1.

If s = EZ i.isy;then WM, = 1}, Eq. 2
i=1
Iy I
1Y fisy = %Z "t s, then WM, = w
iSj+1 i=1

The expected annualised funding rate value over the 24 hours following the Observation

Window is calculated as followed:

FR = (FRCP _I_LFR—FRCP) % 24

2 FRWL

%365 Eq. 3.1

The Futures Implied Rate calculated per Contributing Exchange as of the Effective Time T; is

then given by:

CT
1 K BSPOT ,itia1 * [USDTIR,“1 — FR -ﬁ]
FIRTI,Sell =7 § WM sen —
Kk=1 Pinitial
CT

Eq. 3.2

1 & BSPOT 10 - [USDTIRz, + FR - 57]
FIRr sy =2 > WMypy -

=1 Pinitial

A list of perpetual futures Contributing Exchanges and relevant tickers can be found in Section
7.1.

© 2023 CF Benchmarks Ltd. n
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4.21.2 Final Perpetual Futures Implied Rate
The Futures Implied Rates from all Contributing Exchanges calculated in the previous steps are

used to calculate the Final Perpetual Futures Implied Rate.

1. Foreach Contributing Exchange individually, the Futures Implied Rate across all Relevant

Transactions is calculated.

2. For each Contributing Exchange, the absolute percentage deviation of the Futures
Implied Rate, as calculated in the previous step, from the volume weighted median of

the Futures Implied Rates of all Contributing Exchanges is calculated.

3. If for any Contributing Exchange the absolute percentage deviation, as calculated in the
previous step, exceeds the Potentially Erroneous Data Parameter (see section 7.9) then
the Futures Implied Rate from the relevant Contributing Exchange is excluded in the next

step.

The Final Perpetual Futures Implied Rate is then calculated as the volume weighted average of
Futures Implied Rates across applicable Contributing Exchanges. The maximum percentage
contribution of an individual Contributing Exchange to the Final Perpetual Futures Implied Rate
is capped at the Futures Weight Cap (see section 7.11). Any excess weight allocation above the
Futures Weight Cap for any individual Contributing Exchange will be distributed proportionally
across uncapped weights of Constituent Exchanges. This process is repeated until all weights

of Constituents Exchanges are at or below the Futures Weight Cap.

© 2023 CF Benchmarks Ltd. 12
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4.2.2 DeFi Lending/Borrowing Protocols

DeFi Lending and borrowing rates are calculated based on Relevant Transactions of the most
used and liquid DeFi Lending/Borrowing Protocols. For every protocol separately, transaction
data is observed during a 4 hour window between 12pm and 4pm London Time. The DeFi
Session Rate is then calculated using transaction data from all Contributing Protocols on any

given Calculation Day.

4.2.21 Calculation Method

The calculation method for any protocol is as follows:
1. For each lending and borrowing rate type individually:

a. Divide all relevant data points observed during the window length into K

partitions of equal time length.

b. If the protocol distributes proprietary tokens, the rate given by the token is added

to the base rate of the protocol.

c. Calculate the volume weighted median rate for each partition using the absolute

variation of the volume inside the partition.

d. If the protocol has different types of rates (e.g.: stable, variable) the overall rate

is calculated taking into consideration both the rates and the relative volumes

2. Compute the window lending and borrowing rate by calculating the average of the

respective partition volume weighted median rates.

3. Compute the Aggregate Protocol Interest Rates per Contributing Protocol as the volume

weighted average of variable and stable rates.

4. Compute the DeFi Session Rate by arithmetically averaging the arithmetic averages of

all Aggregate Protocol Borrowing and Lending Rates.

The calculation of the volume weighted median follows the same formula as detailed in Eq 2. in

section 4.2.1.1, with the following changes to the variable definitions:

© 2023 CF Benchmarks Ltd. 13



Symbol

T,

PN

T

with 7 < T and

T|T

VUg,i

Sk,

Tri

TDR,,

BorrowAPY ;

SupplyAPY,;

PIRy,

APIRgy,

Name

Effective time

TWAP period length

Partition length

Protocol aggregate
borrowing/lending

TWAP period
lending/borrowing
size

TWAP period net
lending/borrrowing
rate

Token Distribution
Rate

Number of Borrow
Side DeFi Protocols

Number of Lending
Side DeFi Protocols

TWAP period borrow
rate

TWAP period lending
rate

Protocol Interest Rate

Aggregate Protocol
Borrowing Interest
Rate

Description

The time as of which a Protocol
Interest Rate is calculated

The length of the time-period
prior to the during which
transaction data is collected

The length of the time periods
into which the TWAP period
length is partitioned

The aggregate
borrowing/lending in an interest
rate protocol corresponding to
the ith trade of the kth partition

The size of the ith rate/size trade
pair of the kth partition,
calculated as abs[vy,; — vy;_4]

The net transaction borrowing or
lending interest rate
corresponding to the ith rate/size
trade pair of the kth partition.
Calculated as per Eq.4

The Distribution APY of the
relevant Contributing Protocol

(relevance defined in section
7.10)

The number of DeFi Protocols
included in the calculation
(section 7.10) that have valid
borrowing data during the
observation window

The number of DeFi Protocols
included in the calculation
(section 7.10) that have valid
lending data during the
observation window

The transaction borrowing
interest rate corresponding to the
ith rate/size trade pair of the kth
partition.

The transaction lending/supply
interest rate corresponding to the
ith rate/size trade pair of the kth
partition.

The Protocol Interest Rate at time
T

The Aggregate Protocol
Borrowing Interest Rate at time T;

cfbenchmarks
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Type

Parameter: Section
7.4

Parameter: Section
7.4

Parameter: Section
7.4

Input

Input

Output

Input

Input

Input

Input

Input

Output

Output

© 2023 CF Benchmarks Ltd.
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Aggregate Protocol The Aggregate Protocol Lending
APIR \ |
ST Lending Interest Rate | Interest Rate at time T; Output
DFSRy, DeFi Session Rate The DeFi Session Rate attime T; | Output

Protocol Interest Rates are calculated separately for borrowing (PIRgpr,) based on the net
borrowing rates (rg ;) and lending (PIR, r,) based on observed net lending rates (r; ;). Protocol
Interest Rates are calculated per Contributing Protocol (section 7.10) as of the Effective Time Ty

as follows:

TB,k‘l- = BOTTOWAPYk,i—TDRk,,- Ea. 4
q.
TL'k'i = SupplyAPYk’l+TDRk‘l

PIR;, = 3K WM, Eq.5

Protocol Interest Rates are calculated individually for both stable and variable borrowing and
lending on any given Contributing Protocol (see section 7.10 for used types). The Aggregate
Protocol Interest Rates for borrowing and lending are calculated based on volume weighted

stable and variable Protocol Interest Rates per Contributing Protocol as follows:

APIRy, =
1 able I ariable
[PIRStable,T1 'Ziitzbl (Vi —vi—1) + PIRy4riapter, Yivy be(v; — ”i—1)] Eq. 6

Zﬁi‘é"”e Wi—viq) + Zﬁi‘;"’“”’e (Vi —vi_1)

The DeFi Session Rate is then given by:

171 N 1 N
DFSRy, = [N—B YNe APIRpp  + N—sznilAPIRS,Tl,n] Eq. 7

© 2023 CF Benchmarks Ltd. 15
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4.2.3 OTC Lending Rates

OTC Lending Rates are collected via a panel survey (see section 7.8 for panel lenders). Panel
lenders submit lending rates daily at the Effective Time, showing their Bitcoin denominated rate
for a 100 Bitcoin loan on a fully collateralized basis. Lending rates submitted by panel lenders

are subject to the following data quality control process:
1. The highest and the lowest submitted lending rates are removed

2. For the remaining panel lending rates, if the absolute percentage deviation of a lending
rate compared to the median rate of the remaining panel lending rates exceeds the

Potentially Erroneous Data Parameter (see section 7.9), then that lending rate is removed

3. The final OTC Lending Rate is the median of the remaining lending rates.

© 2023 CF Benchmarks Ltd. 16
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4.2.4 SIRB
4.2.41 Calculation Source Weighting

The Session Interest Rate for Bitcoin (SIRB) is calculated by combining the rates calculated for
the relevant instruments. The final, weighted SIRB rate is floored at 0%. The nominal weights are

summarised in the following table and are reviewed quarterly:

Instrument Nominal Weight

Perpetual Futures 70%
DeFi Lending 10%
OTC Lending 20%

The Nominal Weights are subject to an annual review factoring in liquidity data.

4.2.4.2 Publication
The Intraday Rate is published at 4.15pm London Time on any given Calculation Day, subject to

Contingency Calculation Rules. Rounded to two decimal places (e.g. 5.81%).

© 2023 CF Benchmarks Ltd. 17
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4.3 Short Term Rates

4.31 Fixed Maturity Futures

4.311 Implied Rate Calculation

Fixed Maturity Futures Implied Rates are calculated individually for each Relevant Tenor and
Contributing Exchange based on the expiry dates of contracts traded on the respective
exchange. The definitions and mathematical representation of the calculation of the individual

Futures Implied Rates are congruent with section 4.2.1.1, with the exception that Eq. 1is replaced

with:
Pri — BSPOT,;
Tekisell = [T AFy,;
i
BSPOT,; — py;
rC,k,i,Buy = [ pkl . AFk,i Eq 8
L .
where
AF, . = 24 - 365
k™ 24 - ACT, + TUCy,
with

c Contract Expiry Contract Expiry ¢ Input

The actual number of days
ACT, Actual Days to maturity for the relevant Input
contract expiry ¢

Furthermore, Fixed Maturity Futures do not have a funding rate mechanism, such that FR =0

for Eq. 3.2.

The above formulas are calculated based on the following conventions: simple compounding,
UK Money Market day count fraction (ACT/365).

The calculation results in a matrix of Futures Implied Rates FIR for each Contributing Exchanges
for all contract expiry dates available per Contributing Exchange on that Calculation Day. A list
of Fixed Maturity Futures Contributing Exchanges and relevant tickers can be found in Section
7.2.

4.31.2 Fixed Maturity Futures Implied Rate
The implied rates per contract expiry date calculated for each Contributing Exchange in the

previous step are further processed as follows on a per tenor basis:

© 2023 CF Benchmarks Ltd. 18
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1. Foreach Contributing Exchange individually, the Futures Implied Rate across all Relevant

Transactions for the Relevant Tenor is calculated.

2. For each Contributing Exchange, the absolute percentage deviation of the Futures
Implied Rate, as calculated in the previous step, from the volume weighted median of

the Futures Implied Rates of all Contributing Exchanges for that tenor is calculated.

3. If for any Contributing Exchange the absolute percentage deviation, as calculated in the
previous step, exceeds the Potentially Erroneous Data Parameter (see section 7.9) then
the Futures Implied Rate for that tenor from the relevant Contributing Exchange is

excluded in the next step.

The Fixed Maturity Futures Implied Rate per contract expiry date is then calculated as the
volume weighted average of implied rates across Contributing Exchanges. The maximum
percentage contribution of an individual Contributing Exchange to a Fixed Maturity Futures
Implied Rate is capped at the Futures Weight Cap (see section 7.11). Any excess weight
allocation above the Futures Weight Cap for any individual Contributing Exchange will be
distributed proportionally across uncapped weights of Constituent Exchanges. This process is

repeated until all weights of Constituents Exchanges are at or below the Futures Weight Cap.

4.31.3 Fixed Maturity Futures Implied Rate Interpolation

Implied Rates for different expiration dates are, where necessary, interpolated linearly to fit the
Relevant Tenors defined in Section 4.1. The Fixed Maturity Futures Implied Rate per contract
expiry date calculated in the previous step are interpolated to yield the final fixed maturity

futures implied rate curve. The linear interpolation is calculated by only using Implied Rates

from contracts with expiry dates ranging from today’s calculation date plus the smallest ACT of

section 7.5 to no more than 6.5 months away from today’s calculation date. If it is not possible

to interpolate rate for a Relevant Tenor - either because the relevant contracts are not available
for trading or because no Futures Implied Rate was calculated following the Contingency
Calculation Rules - the Futures Implied Rate calculated for the Relevant Tenor on the relevant
calculation day will be 0%. Rates are never extrapolated into the future or the past under any

circumstances.

The definition of number of days associated with the Relevant Tenors for interpolation purposes

can be found in Section 7.5 and is based on UK Money Market (ACT/365) convention.

© 2023 CF Benchmarks Ltd. 19
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4.3.2 OTC Lending Rates

See section 4.2.3.

4.3.3 Final Short Term Rates
4.3.3.1 Calculation Source Weighting

The Short Term Rates are calculated by combining the rates calculated for the relevant
instruments. The final, weighted short term rate per tenor is floored at 0%. The nominal weights

are summarised in the following table and are reviewed quarterly:

Nominal Weight

1- 3 Week 50% 50%

1 Month 50% 50%

2 Month 50% 50%

3 Month 50% 50%

4 Month 50% 50%

5 Month 50% 50%
4.3.3.2 Publication

The Short Term Rates are published for all Relevant Tenors at 4.15pm London Time on a

Calculation Day, subject to Contingency Calculation Rules. Rounded to two decimal places.

4.4 Medium Term Rates

Medium Term Rates are currently not in scope of this methodology due to lack of available liquid

input sources.

© 2023 CF Benchmarks Ltd. 20
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4.5 USDT Interest Rate Curve

The USDT Interest Rate Curve is constructed on a daily basis at 4pm London Time based on the
data sources specified in section 7.6. If on any calculation day there is no input data available
for a specific tenor on the Session, Short Term or Medium Term segment of the USDT interest
rate curve, the applicable interest rate for that tenor will be calculated as a spread to the
corresponding tenor of the US Dollar Interest Rate Curve (see section 7.7 for sources). The
spread will be calculated as the difference between the interest rate for the relevant tenor on
the US Dollar Interest Rate Curve and the corresponding rate from the USDT Interest Rate Curve
that was successfully calculated using the largest recorded volume from all available tenors of
the USDT Interest Rate Curve. The daily USDT Interest Rate Curve is constructed by using the
most recently published input data from all input sources. On weekends, Friday’s (or the

immediately preceding business day’s) published input data are used.

© 2023 CF Benchmarks Ltd. 21
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5 Contingency Calculation Rules

5.1 Delayed or Missing Data

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

1. Any Relevant Transaction for a given Calculation Day that is not available from a
Contributing Exchange’s or DeFi Protocol’s API by the Retrieval Time is disregarded in

the calculation of the Interest Rate Curve for that Calculation Day.

2. If no Relevant Transaction occurs on a Constituent Exchange or DeFi Protocol on a given
Calculation Day or one or more Relevant Transactions occur but for any reason cannot
be retrieved by the Calculation Agent, the Contributing Exchange or DeFi Protocol is

disregarded in the calculation of the Interest Rate Curve for that Calculation Day.

3. If, for any of the partitions K, no Relevant Transaction occurs for any Contributing
Exchange or DeFi Protocol or one or more Relevant Transactions occur but for any reason
cannot be retrieved by the Calculation Agent, the partition remains empty and will be
disregarded in the calculation of the Interest Rate Curve for that Calculation Day. The

denominator in Eq. 3.2 will then be decremented by the number of empty partitions

4. If there are no viable futures exchanges due to potentially erroneous data exclusion, then

the following procedure applies:

a. Calculate the volume weighted average of all Future Implied Rates across

Contributing Exchanges

b. If this volume weighted average is within the range [-5%,+5%] relative to the
volume weighted average of 1) OTC and 2) DeFi Rates, then include Futures as
input source and calculate SIRB / Short Term Rates with usual weights (as per
sections 4.2.4.1 and 4.3.3.1)

c. If the volume weighted average is not within the applicable range, Final Futures
Implied Rates are removed from the final rate calculation and new weights apply
(66.67%0TC/33.33%DeFi for SIRB, 100% OTC for Short Term Rates)

5. If on any given calculation date there is no relevant SOFR rate publication in spite of this
day being a business day according to the Federal Reserve Holiday Schedule, then the
immediately preceding SOFR rate publication will be used. If there is no SOFR rate with

an effective date that is no more than 7 calendar days before the given calculation date,
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then Calculation Failure will occur. Note that the effective date of the SOFR rate pertains

to the date the rate was defined on, not the publication date of said rate.

6. If on any given calculation date there are insufficient published tenors on the Daily
Treasury Par Yield Curve to interpolate a US Dollar Interest Rate Curve beyond the
overnight rate (in spite of the given calculation date being a business day for the U.S.
Department of the Treasury), then the immediately preceding calculation date will be
used where it was possible to calculate a full US Dollar Interest Rate Curve. If there is no
such curve with an effective date that is no more than 7 calendar days before the given

calculation date, then Calculation Failure will occur.

7. If the DeFi Session Rate cannot be calculated on any given calculation date (for example
due to insufficient input data), then the most recently published DeFi Session Rate will
be used for index calculation purposes as long as that publication date of said DeFi

Session Rate is no older than 7 calendar days.

5.2 Erroneous Data

All Relevant Transactions retrieved by the Calculation Agent for a given Calculation Day are

subject to an automated screening for erroneous data according to the following rules:

1. If a Relevant Transaction shows a non-numeric or non-positive trade size, it is flagged as

erroneous.

2. If a Relevant Transaction is reported in a format that deviates from the expected format

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

All Relevant Transactions flagged as erroneous for a given Calculation Day are disregarded in

the calculation of the Interest Rate Curve, on that Calculation Day.

5.3 Delayed Calculation & Publication

Where for any reason the Administrator is not able to calculate and publish the index within the
Publication Time on any given Calculation Day then the Administrator shall publish a notification
on its website at blog.cfbenchmarks.com informing index users that calculation and publication
has been delayed. The Administrator will seek to publish the index for that Calculation Day as
soon as it is able to. Should the Administrator not be able to calculate and publish the index by

23:59:59 London time then the provisions of Rule 5.6 shall come into effect.
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5.4 ExpertJudgement

The Administrator does not utilise expert judgement in the day-to-day calculation of the Index.
In extraordinary circumstances Expert Judgement may be exercised by the Administrator in

accordance with its codified policies and processes which are available upon request.

5.5 Calculation Failure

If any tenor on the interest rate curve cannot be calculated for a given Calculation Day before

23:59:59 London time, for instance because:

- sufficient Relevant Transactions occur but for any reason cannot be retrieved from the

relevant input sources, or

- all Relevant Transactions retrieved by the Administrator are flagged as erroneous or
potentially erroneous (see Section 5.2); or any other reason or circumstance that

prevents the orderly calculation of the index

then the interest rate related to that tenor for that Calculation Day undergoes Calculation Failure

and NO value is published for that day, subject to Restatement & Republishing Rules.

The occurrence of a calculation failure of the index is reported to the CF Oversight Function

and announced at blog.cfbenchmarks.com

© 2023 CF Benchmarks Ltd. 24



cfbenchmarks

a MKIraKen company

6 Restatement & Republishing

The Administrator may restate and republish the interest rate curve values where the published

values are found to be incorrect. This will only occur if both the below conditions are met:

1. Timeliness - where the Administrator can RESTATE and REPUBLISH the index value

before the publication of the index value for the next 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:
e The 3 month interest rate on a given Calculation Day is published as 5%
e The index will only be RESTATED if it is:
e Greater than 5.20%
OR
e lessthan 4.80%

Where the above conditions are met the Administrator shall announce on its website that a

restatement and republishing of the Interest Rate Curve will take place for that Calculation Day.

The Administrator shall restate the Interest Rate Curve as soon as possible and shall do so by
overwriting the previously published Interest Rate Curve. This restated Interest Rate Curve will
carry no mark when published and will be final and not subject to any further change or

republication.
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7 Parameters

7.1 Perpetual Futures Contributing Exchanges

Funding Rate
Settlement
Interval

Contributing Relevant

Exchanges Tickers

00:00 UTC;
Binance Futures | BTCUSDT 08:00 UTCand = 24hr | -0.02% = 0.02% 0.01% 8 hours
16:00 UTC

04:00 UTC,
Bitmex XBTUSDT 12:00 UTC, and = 24hr | -0.02% @ 0.02% 0.01% 8 hours

20:00 UTC

00:00 UTC;
OKX BTC-USDT- | phg.00 UTCand = 24hr | -0.02% @ 0.02% 0.01% 8 hours

SWAP 16:00 UTC

00:00 UTG;
Bybit BTCUSDT 08:00 UTCand | 24hr | -0.02% | 0.02% 0.01% 8 hours

16:00 UTC

7.2 Fixed Maturity Futures Contributing Exchanges

Contributing Exchanges Relevant Tickers

OKX BTC-USDT-{expirydate}
Binance Futures BTCUSDT _{expirydate}
Bitmex XBTUSDT{expirysymbol}
CME BTC{expirysymbol}{expiryyear}
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7.3 Parameters for the Futures Implied Rates Calculation

Fixed Maturity Futures

Perpetual Futures Implied Rate

Implied Rate
Effective Time T 4:00 p.m. London Time 4:00 p.m. London Time
TWAP Period Length (7) 60 minutes 60 minutes
TWAP Period 3:00pm to 4:00 pm London time
Partition Length (7) 10 minutes 10 minutes
Number of Partitions (K) 6 6

7.4 Parameters for DeFi Rates Calculation

Effective Time T4 4:00 p.m. London Time
TWAP Period Length () 240 minutes

TWAP Period 12:00pm to 4:00 pm London time
Partition Length (7) 30 minutes

Number of Partitions (K) 8
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7.5 Actual days ACT associated with Relevant Tenors (UK MM
convention)

Tenor

Session 1

1 Week 7.01923
2 Week 14.03846
3 Week 21.05769
1 month 30.41667
2 month 60.83333
3 month 91.25000
4 month 121.66667
5 month 152.08333
6 month 182.50000
7 month 212.91667
8 month 243.33333
9 month 273.75000
10 month 304.16667
11 month 334.58333
12 month 365.00000
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7.6 USDT Interest Rate Curve Sources

Curve Segment Data Sources Applicable Sections in Methodology
DeFi 4228&4.2.4
SIR
oTC 423&4.24
Short Term Rates oTC 4.3.2

7.7 US Dollar Interest Rate Curve

Curve
Segment

Data Source

Secured Overnight Financing Rate https://www.newyorkfed.org/markets/r

SIR (SOFR), published at 8am ET eference-rates/sofr

1week - 3week | Linear interpolation between SOFR and Daily Treasury Par Yield Curve

https://home.treasury.gov/resource-
center/data-chart-center/interest-

. . . rates/TextView?type=daily_treasury_yiel
Missing tenors are linearly interpolated. d curve&field tdr date vaiue=2022

Daily Treasury Par Yield Curve Rates,

Tmonth -5 published at or around 5pm ET

month

7.8 OTC Lending Panel

Panellists as of 1 August 2022

TBD
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TBD

TBD

TBD

7.9 Potentially Erroneous Data Parameters

Data Input Parameter

Perpetual Futures Implied Rate 5%
Fixed Maturity Futures Implied Rate 5%
OTC Lending Rates 5%

7.10 Contributing DeFi Protocols

Contributing Borrow Borrow Lend Lend Token
Protocol (Stable) (Variable) (Stable) (Variable) Distribution
Yes Yes No Yes

No

Aave

Compound Yes No No Yes Yes

7.11 Futures Exchange Weight Caps

Source Futures Weight Cap
Term Futures 40%
Perpetual Futures 40%
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Contact Information

CF Benchmarks Ltd

Web: https://www.cfbenchmarks.com
Phone: +44 20 8164 9900

CF Benchmarks Ltd Email: contact@cfbenchmarks.com

6th Floor

One London Wall

London Formal complaints or concerns regarding this

policy must be submitted by Email:
EC2Y 5EB complaints@cfbenchmarks.com

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

CF Benchmarks Ltd is registered in England with registered number 11654816 and registered office at
6™ Floor, One London Wall, London EC2Y 5EB, United Kingdom. CF Benchmarks is authorised by the
UK Financial Conduct Authority as a registered Benchmark Administrator (FRN 847100).

This document and all of the information contained in it, including without limitation all methods,
processes, concepts, text, data, graphs, charts (collectively, the “Information”) is the property of CF
Benchmarks Ltd or its licensors, direct or indirect suppliers or any third party involved in making or
compiling any Information (collectively, with CF Benchmarks Ltd, the “Information Providers”) and is
provided for informational purposes only. The Information may not be reproduced or disseminated in
whole or in part without prior written consent from CF Benchmarks Ltd.

The Information may not be used to create derivative works or to verify or correct other data or
information without prior written consent from CF Benchmarks Ltd. For example (but without
limitation), the Information may not be used to create indices, databases, risk models, analytics,
software, or in connection with the issuing, offering, sponsoring, managing or marketing of any
securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to,
tracking or otherwise derived from the Information or any other CF Benchmarks Ltd data, information,
products or services.

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 SOFR 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.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no
event shall CF Benchmarks have any liability regarding any of the Information for any direct, indirect,
special, punitive, consequential (including lost profits) or any other damages even if notified of the
possibility of such damages. The foregoing shall not exclude or limit any liability that may not by
applicable law be excluded or limited, including without limitation (as applicable), any liability for death
or personal injury to the extent that such injury results from the negligence or wilful default of itself,
its servants, agents or sub-contractors.

None of CF Benchmarks Ltd’s products or services reecemmends, endorses, approves or otherwise
expresses any opinion regarding any issuer, securities, financial products or instruments or trading
strategies and none of CF Benchmarks Ltd’s products or services is intended to constitute investment
advice or a recommendation to make (or refrain from making) any kind of investment decision and
may not be relied on as such.

Any use of or access to products, services or information of CF Benchmarks Ltd requires a license from
CF Benchmarks Ltd.

CME Group and CME are trademarks of Chicago Mercantile Exchange Inc., used here with permission.
All other trademarks are the property of their respective owners.



Secured Overnight Financing Rate (SOFR)
Disclaimer

The Secured Overnight Financing Rate (SOFR) is subject to the Terms of Use posted at newyorkfed.org. The
New York Fed is not responsible for publication of the CF Bitcoin Interest Rate Curve by CF Benchmarks Ltd,
does not sanction or endorse any particular republication, and has no liability for your use.

CF Benchmarks Ltd is not affiliated with the New York Fed. The New York Fed does not sanction, endorse, or
recommend any products or services offered by CF Benchmarks.

Daily Treasury Par Yield Curve Rates Disclaimer

Daily Treasury Par Yield Curve Rates used by the CF Bitcoin Interest Rate Curve methodology are obtained from
publicly available sources posted at home.treasury.gov. The U.S Department of the Treasury or any other
government entity is not responsible for publication of the CF Bitcoin Interest Rate Curve by CF Benchmarks
Ltd, does not sanction or endorse any particular republication, and has no liability for the use of the data.

CF Benchmarks Ltd is not affiliated with the U.S Department of the Treasury or any other government entity.
The U.S Department of the Treasury or any other government entity does not sanction, endorse, or recommend
any products or services offered by CF Benchmarks.


http://newyorkfed.org/

