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In traditional finance, interest rate markets operate with settlement cycles typically
measured in days, exemplified by the overnight rate. On-chain finance fundamen-
tally transforms this paradigm through blockchain technology, where transactions
settle within seconds of execution. This rapid settlement creates interest rate mar-
kets that evolve at the pace of block production, approximately 12 seconds per block
on the Ethereum network. The resulting market dynamics enable unprecedented flu-
idity and responsiveness, as interest rates adjust continuously with each new block,
reflecting real-time supply and demand conditions. This represents a significant evo-
lution in financial infrastructure, enabling capital efficiency and flexibility not previ-
ously possible in traditional systems where rate adjustments and settlements operate
on longer timeframes.

Despite this technological advancement, the variable nature of interest rates persists.
The On-chain Interest Rate Index translates these blockchain-native rates into a stan-
dardized index that reflects realized interest rates, providing market participants with
a reliable benchmark to track these rates across time. This index facilitates price dis-
covery, risk management, and the development of derivative instruments based on
on-chain interest rates.

The CF On-chain Interest Rate Index tracks annualized interest rates across protocols
on various blockchains, providing a daily benchmark derived from 24-hour observa-
tions. It offers transparent analytics for market participants to assess opportunities
and costs associated with digital asset transactions.

This methodology document outlines the calculation methods, input data, contin-
gency rules, and other relevant specifications for the index.
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API: Application programming interface.
Calculation Day: Any day for which the Reference Rate is published.

Observation Window: The time period used to collect interest rates for index
calculation. For the Reference Rate, this refers to the 24-hour period prior to the
final observation time on the Calculation Day.

Publication Time: The designated time on each Calculation Day when the Ref-
erence Rate value is published.

Observation Period: The atomic time unit of the blockchain network, during
which system state may change. This fundamental time interval is defined in
the Index Parameter Table for each blockchain network (e.g., a Slot for Ethereum,
which occurs every 12 seconds regardless of whether a block is produced).

Asset Pool: A specific cryptocurrency or digital asset market within a protocol.

Block: A group of transactions bundled together and added to the blockchain.
Each block contains transaction data and a timestamp.

Blockchain: A distributed ledger that records transactions across many com-
puters in a decentralized manner, ensuring security and transparency.

Target Blockchain: The specific blockchain network on which the protocol is
deployed.

Protocol: A smart contract-based system that facilitates transactions of digital
assets.

Interest Rate: The rate applied to users who transact digital assets through a
protocol.

Smart Contract: Self-executing contracts with the terms directly written into
code.
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4 Methodology

41 Qualitative Description

The Reference Rate is calculated based on the interest rates observed from the des-
ignated protocol’s asset pool on the target blockchain within a 24-hour observation
window. The calculation steps on any given Calculation Day are as follows:

1. Interest rates are collected from the specified asset pool on the designated pro-
tocol over the 24-hour observation window prior to the final observation time on
the Calculation Day.

2. Forany observation period (e.g., slot) where no new block is proposed on the tar-
get blockchain, the last valid rate from the most recent block is used to forward
fill the missing observation. This approach is consistent with how the protocol
itself calculates interest during periods without new blocks. Importantly, an ob-
servation period without a proposed block is not considered missing data but
rather a valid observation using the most recent rate.

3. The time-weighted average of the observed interest rates is calculated to pro-
duce the daily average interest rate.

4. This daily rate is then annualized using a 365-day convention to produce the final
Reference Rate value.

5. The calculated Reference Rate value is published at the Publication Time on the
Calculation Day, after the final interest rate within the observation window has
been collected.

4.2 Mathematical Representation

The following table shows the symbols used in the mathematical representation of
the index.
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Description
T Calculation Day The day for Reference Rate cal- | Parameter
culation
IR, Interest rate The ith interest rate observed | Input
during the observation win-
dow
t, Time interval The time interval in hours be- | Parameter
tween the ith and (i 4+ 1)th ob-
servation
n Number of observa- | Total number of interest rates | Parameter
tions collected within the 24-hour
window
IR,,, Average interest | The time-weighted average of | Intermediate
rate all observed interest rates dur-
ing the 24-hour window
AF Annualization Fac- | The factor used to convert | Parameter
tor the 24-hour cumulative rate to

an annual rate. The formulas
are calculated based on the
following conventions: simple
compounding, UK Money
Market day count fraction

(365/ACT)
IRI; On-chain  Interest | The annualized interest rate in- | Output
Rate Index dex value on Calculation Day T’

The Reference Rate as of the Publication Time on Calculation Day T is given by:

Z?z_ll IR; X1,

IR —
Zizl ti

(Ea. )

avg —
IRIy = IR,,, x AF (Eq. 2)

where AF = 365 and n equals the number of interest rates observed within the 24-
hour window.
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5 Contingency Calculation Rules

5.1 Delayed Data and Missing Data

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

1. The Reference Rate requires a minimum of 80% of hourly observations within
the 24-hour observation window.

2. If fewer than 80% of observations are available, a Calculation Failure Event shall
be declared by the Administrator (see Section 5.5).

3. If between 80% and 99% of observations are available, the time-weighted aver-
age is calculated using the available observations, with appropriate adjustments
to the time intervals.

4. Forobservation periods where no new blocks are proposed on the target blockchain,
the last valid interest rate observed will be used to forward fill the data for these
periods. This is considered valid data, not missing data, and is consistent with
how the protocol calculates interest accrual during periods without new blocks.
There is no maximum duration for which forward filling is applied when no new
blocks are proposed.

5. If a block has been proposed but the interest rate cannot be retrieved or is un-
available for that block, this is considered missing data. No alternative data
sources or methods are used to substitute or estimate missing data.

6. If data is delayed such that the Reference Rate cannot be calculated by the Pub-
lication Time, a Delayed Calculation Event is triggered (see Section 4.3).

5.2 Erroneous Data

All interest rate observations retrieved by the Administrator for the determination of
the index are subject to basic validation according to the following rules:

1. If an interest rate observation shows a non-numeric value or a value outside the
range of 0% to 100% (annualized), it is flagged as erroneous.

2. If an interest rate observation is reported in a format that deviates from the ex-
pected format such that it cannot be parsed, it is flagged as erroneous.
Interest rate observations flagged as erroneous are treated as missing data, and the

provisions of Section 4.1 apply.

Page 8 of 17 | © CF Benchmarks Ltd. All rights reserved.



benchmarks

a MKraken company

Where for any reason the Administrator is not able to calculate and publish the Refer-
ence Rate at the Publication Time on any given Calculation Day, a Delayed Calculation
Event shall be declared. When a Delayed Calculation Event occurs:

1.

2.

3.

4.

The Administrator shall clearly communicate to all licensees via Statuspage that
calculation and publication has been delayed.

The Administrator will continue to attempt to retrieve the required data at regular
intervals.

The Administrator will seek to publish the Reference Rate for that Calculation
Day as soon as it is able to.

Should the Administrator not be able to calculate and publish the Reference Rate
by 23:59:59 London time, then the provisions of Rule 4.5 shall come into effect.

The Administrator does not utilize expert judgment in the day-to-day calculation of
the Reference Rate. In extraordinary circumstances, Expert Judgment may be exer-
cised by the Administrator in accordance with its codified policies and processes,
which are available upon request.

If the Reference Rate cannot be calculated for a given Calculation Day before 23:59:59
London time, for instance because:

Fewer than 80% of the required interest rate observations within the 24-hour
window are available (note that observation periods with no proposed blocks
but with valid forward-filled rates are not considered missing data), or

A sufficient number of the required interest rate observations are flagged as er-
roneous, or

The protocol’s smart contracts are temporarily non-functional or inaccessible,
or

Target blockchain network congestion or outages prevent reliable data collec-
tion, or

Any other reason or circumstance that prevents the orderly calculation of the
Reference Rate,
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then no Reference Rate value will be published for that Calculation Day.

The occurrence of any Reference Rate calculation failure is reported to the manage-
ment team. Any Calculation Failure events will be clearly communicated to all li-
censees via Statuspage.
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6 Restatement & Republishing

The Administrator may restate and republish the Reference Rate value where the pub-
lished 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 the Refer-
ence Rate value before 23:59:59 London time of the given Calculation Day.

2. Materiality - where the RESTATED index value has an absolute variance greater
than 0.20% compared to the previously published value for the given Calculation
Day.

Example:

- The Reference Rate on a given Calculation Day is published as 3.75%
« The Reference Rate will only be RESTATED if the corrected value is:
- Greater than 3.95%
OR
- Less than 3.55%

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

The Administrator shall restate the impacted index value as soon as possible and
shall do so by overwriting the previously published value. This restated index value
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

71 Reference Rate Parameters

Parameter CF AAVE USDC On-chain Interest Rate Index ‘
Ticker Symbol AUIRR

Protocol AAVE V3

Target Blockchain Ethereum

Asset Pool Name USDC Pool

Rate Type Observed

Borrowing Rate

Asset Pool Address

Ox98C23E9d8f34FEFb1B7BD6a91B7FF122F4e16F5¢

Observation Period

One Slot (12 seconds on Ethereum)

Observation Window

8:00 AM London time on day T-1 excluded to 8:00
AM London time on day T included

Observation Frequency

Once per day

Publication Time

Between 8 AM and 8.30 AM London time
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8 Index Specifications

‘ On-chain Interest Rate Index ‘

Administrator CF Benchmarks Ltd
Calculation Agent CF Benchmarks Ltd
Description Annualized interest rate for the specified

asset pool on the designated protocol
based on interest rate observations over
a 24-hour window

Dissemination Time Once per day, on each Calculation Day,
at the Publication Time

Dissemination Precision 0.0001%

Data Source Protocol Smart Contract via blockchain
RPC nodes

Smart Contract Address As specified in the Index Parameter doc-
umentation
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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 CF Benchmarks Indices must
be submitted by Email: complaints@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 (S1 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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