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1 Overview

The CF Market-Wide On-chain Interest Rate Index (the “Index”) measures the pre-
vailing cost of borrowing a digital asset across the decentralised lending venues on
which it is borrowable on-chain. Each Index in the series provides a daily, annualised
benchmark of the realised borrowing rate for a single Reference Asset, derived from
24-hour observations of the relevant on-chain lending markets.

By consolidating the borrowing rates of the eligible lending venues into a single stan-
dardised benchmark, the Index aims to provide market participants with a represen-
tative and replicable measure of on-chain borrowing costs. It facilitates price dis-
covery, risk management, and the development of financial products referencing
on-chain interest rates.
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Reference Asset: the crypto asset whose on-chain borrowing the Index measures.

Constituent (Venue): a single lending-protocol deployment on a single chain. The
Index treats each (Protocol x chain) pair carrying the Reference Asset as one
Constituent.

Protocol: the lending-protocol family underlying one or more Constituents. A single
Protocol may contribute several Constituents across different chains.

Constituent Reference Rate: the time-weighted, annualised borrow rate of the Ref-
erence Asset of the Consituent over the Observation Window.

Calculation Day: each day on which the Index is calculated and published.

Eligible Constituent: a Constituent that is a member of the Index for the current
quarter, as determined at the most recent Rebalance.

Observation Window: the period over which each Constituent Reference Rate is
measured, ending at the final observation time on the Calculation Day. The end-
points of the Observation Window are set out in Section 7.1.

Publication Time: the designated time on each Calculation Day at which the Index
value is published, as set out in Section 7.1.

Borrow Volume: the size of a Constituent’s borrow market for the Reference Asset,
measured as the amount of the Reference Asset borrowed (outstanding) at the
final observation time on the Calculation Day, expressed in native units of the
Reference Asset.

Rebalance: the quarterly process at which the set of Eligible Constituents and their
fixed weights for the following quarter are determined.
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3 Methodology

3.1 Qualitative Description

On each Calculation Day, the Index is calculated from the Constituent Reference

Rates as follows:

1. The Constituent Reference Rate for each Eligible Constituent over the 24-hour

Observation Window is collected.

2. Any Eligible Constituent whose absolute percentage deviation from the median
of the other Eligible Constituents exceeds the Potentially Erroneous Data Param-
eter is treated as potentially erroneous and removed from that day’s calculation.

3. The Index is calculated as the weighted mean of the contributing Constituents,
with the fixed quarterly weights renormalised to sum to 100% over those Con-
stituents.

3.2 Mathematical Representation

The following table shows the symbols used in the mathematical representation of

the CF Market-Wide On-chain Interest Rate Index.

Symbol Name Description Type
t Calculation Day The day on which the Index Parameter,
is calculated see Section
7
7 Constituent A single Protocol x chain Parameter,
venue carrying the see Section
Reference Asset 7.2
%% Observation The 24-hour Observation Parameter,
Window Window on Calculation Day ¢t | see Section
(specified in Section 7.1) 7.
T Window Length The length of the Input
Observation Window in
seconds
Pik Observed Borrow | The k-th distinct annualised | Input
Rate borrow rate observed for
Constituent ¢ within the
window
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Tk Effective Duration | The duration (seconds) for Input
which p, ;. was in effect
within the window
Tt Constituent The Constituent Reference Input
Reference Rate Rate (CF On-chain Interest
Rate Index) of Constituent i
ondayt
v, Median Borrow The median daily Borrow Input
Volume Volume of Constituent i over
the Lookback Window, in
native units of the Reference
Asset
wiEv Raw Volume Constituent i's share of total | Calculated
Weight Borrow Volume across the
eligible set
w; Constituent The fixed quarterly weight of | Calculated
Weight Constituent ¢, set at the (Rebalance)
Rebalance (post-cap)
w; 4 Renormalised The fixed weight Calculated
Weight renormalised over the
Constituents contributing on
day ¢
p(7) Protocol Map The Protocol to which Input
Constituent ¢ belongs
w, Protocol Weight | The aggregate weight of Calculated
Protocol p across its
Constituents
y Concentration The maximum aggregate Parameter,
Cap weight permitted for any see Section
single Protocol 7.2
m; Comparison The median of the other Calculated
Median Constituents’ rates used to
test Constituent : on day ¢
(Section 4)
d; Absolute The absolute percentage Calculated
Deviation deviation of r; , from m, ,
(Section 4)
0 PED Parameter Potentially Erroneous Data Parameter,
Parameter: maximum see Section
permitted absolute 7.2

percentage deviation
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D Rebalance The point as of which Parameter,
Determination eligibility and weights are see Section
Time determined 5.1
I, Index Value The published Index value on | Calculated
day t (annualised borrow
rate)

Each Constituent’s input is its Constituent Reference Rate: the CF On-chain Interest
Rate Index for that Constituent’s asset pool, being the time-weighted average of the
on-chain annualised borrow rate over the 24-hour Observation Window, annualised
on the UK money-market day-count convention (ACT/365 Fixed). The on-chain bor-
row rate is a step function that changes only when the asset pool is interacted with;
over the window it takes distinct values p, ;, each in effect for a duration 7, ;, with
>.. i = T. The Constituent Reference Rate is each rate weighted by the time it was
in effect:

Zpi,k Ti k
— _k M

Tt
E Tik
k

For each Constituent, p, ;. is the asset pool’s on-chain annualised borrow rate, ob-
served as specified for that pool in the CF On-chain Interest Rate Index Series method-
ology, and expressed as a percentage per year.

The Index is calculated as the weighted mean of the Constituents contributing on day
t — the Eligible Constituents that have an available rate and are not excluded as po-
tentially erroneous data (Section 4) — using the fixed quarterly weights renormalised
over those Constituents so that they sum to 100%:

I, = Zﬂjitﬁw Wiy = (2)
5 2 w;
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On each Calculation Day, each available Constituent Reference Rate is tested against
the rest of the market to avoid a transient single-venue dislocation — for example a
utilisation spike that pins an asset pool at its rate ceiling, an oracle failure, or a bad-
debt incident — without removing the genuine, persistent cross-venue dispersion the
Index is intended to capture.

For each Eligible Constituent : with an available Reference Rate on day t:

Comparison median. Compute the median of the other available Constituents’ rates,
excluding i itself, so that no Constituent is tested against a centre it is itself inflating:

m;, = median({r;,:j# i, r;,available on day t }) (3)

Absolute percentage deviation.

T, — M,
di’t _ | 1,t z,t| (4)

|mi,t|

Exclusion. Constituent i is deemed potentially erroneous and excluded from the
day’s calculation if its absolute percentage deviation d, , exceeds the Potentially Er-
roneous Data Parameter § — the methodology’s maximum permitted deviation from
the median of the other Constituents, expressed as an absolute percentage and set
for each Index in the series in Section 7.2:

Constituent i excludedondayt <« d;, >¢ (5)

All breaches are evaluated against the same medians and applied together in a sin-
gle pass; the weights of the remaining Constituents are then renormalised per Equa-
tion (2). Every instance of data excluded from a calculation triggers a Benchmark
Surveillance Alert, which is investigated by the Administrator.

Guardrails (applied in order):

« Minimum PED Constituents Number. The screen is applied only when the num-
ber of Constituents with an available rate on the day is at least the Minimum PED
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Constituents Number (Section 7.1). Below that threshold the median of the other
Constituents is not meaningful and no Constituent is excluded.

- Undefined deviation. If the median of the other Constituents is exactly zero, so
that d; , is undefined as a percentage, Constituent i is not excluded on day t.
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5 Constituent Review and Rebalance

The set of Eligible Constituents and their fixed weights are determined quarterly at
each Rebalance, conducted by the Administrator separately from the daily calcula-
tion. Between Rebalances, the Eligible Constituents and their weights are held fixed.

51 Rebalance Schedule

The Index is rebalanced at the Rebalance Frequency specified in Section 7.1. At each
Rebalance, the set of Eligible Constituents and their weights for the following period
are determined and take effect on the rebalance date.

Constituent eligibility and weights are determined at the Rebalance Determination
Time, specified in Section 7.1. Borrow Volume used in the determination is measured
over the Lookback Window, specified in Section 7.1.

5.2 Eligibility

A Constituent is an Eligible Constituent for the following quarter if Borrow Volume
data for the Reference Asset is available on that venue across the Lookback Window.
The Administrator computes the median daily Borrow Volume of the Reference Asset
on each Eligible Constituent over the Lookback Window, in native units of the Refer-
ence Asset. The resulting Eligible Constituent set and the weights are fixed at each
Rebalance and held constant between Rebalances.

5.3 Weighting

For Constituents determined eligible at a Rebalance, weights are computed as fol-
lows.

5.31 Volume Weight

Let v, denote Constituent i's median daily Borrow Volume (in native units of the Ref-
erence Asset) over the Lookback Window:

) — i (6)
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The Index uses a single volume-based weighting basis: each Constituent’s raw weight
is its share of total Borrow Volume across the eligible set, so that the Index reflects
the venues at which on-chain borrowing activity is concentrated.

Let p(i) denote the Protocol of Constituent 4, and let W, = Zi:p@:p w, be the aggre-
gate Protocol weight. The Index requires:

W, < v forevery Protocol p, Zwi =1 7)

Where the raw aggregate weight of any Protocol exceeds v, that Protocol’s weight is
reduced to v and the excess is proportionally redistributed across the Protocols that
are not capped. The procedure is iterated until no Protocol exceeds v and the weights
sum to 100%. Within each Protocol, the (capped) Protocol weight is allocated across
that Protocol’s eligible Constituents in proportion to their Borrow Volumes.

The cap controls Protocol-level risk concentration: it prevents the Index value from
being dominated by a single Protocol that operates the largest borrow markets across
multiple chains, recognising that all Constituents of a Protocol share the Protocol’s
interest-rate model, governance, and code risk irrespective of chain.

If only one Protocol contributes Eligible Constituents (for example, an Index whose
Constituents are several chain deployments of a single Protocol), the cap is not fea-
sible: there are no other Protocols across which to redistribute excess weight. In this
case the cap does not bind and the single Protocol carries 100% of the Index weight,
allocated across its eligible Constituents in proportion to their Borrow Volumes. The
Index remains a volume-weighted composite, but the cap-driven risk-concentration
control does not apply where the Constituent universe contains a single Protocol.

Where a Reference Asset is borrowable on only one Constituent over the Lookback
Window, that Constituent is assigned a weight of 100%:
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w; = 1 when|C|=1 (8)

7

The Concentration Cap does not bind given there is only one Protocol present, and
the Potentially Erroneous Data screen specified in Section 4 is inactive.
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6 Contingency and Calculation Rules

6.1 Missing or Delayed Constituent Input

If a Constituent Reference Rate for a Calculation Day is not available by the Publication
Time, the Index is calculated from the remaining available Eligible Constituents, with
weights renormalised over the available set.

6.2 Constituent Determined Non-Representative

If a Constituent is suspended, materially erroneous, or otherwise determined by the
Administrator to be unrepresentative, the Constituent may be treated as unavailable
for the affected Calculation Day(s), with weights renormalised over the remaining
Eligible Constituents.

6.3 Expert Judgment

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.

Page 15 of 23 | © CF Benchmarks Ltd. All rights reserved.



cfbenchmarks

a MKraken company

7

A

1.2

7.2

Parameters

Methodology-Framework Parameters

Parameter

Value

Observation Window

8:00 a.m. London time on day T—1
(excluded) to 8:00 a.m. London time on
day T (included), 24 hours

Observation Frequency

Once per Calculation Day

Publication Time

Between 8 a.m. and 8:30 a.m. London
time

Annualisation convention

Simple, ACT/365 Fixed (UK
money-market day-count convention)

Rebalance Frequency

Quarterly — 1st business day of March,
June, September, December

Rebalance Determination
Time

16:00 London time, 30 calendar days
prior to the rebalance date

Lookback Window

30 calendar days immediately
preceding the Rebalance Determination
Time, [D — 30d, D)

Minimum PED Constituents
Number

4

Final precision

6 decimal places

Reference Rate Parameters

CF Market-Wide USDC On-chain Interest Rate Index

Parameter

Value

Ticker Symbol

MWUSDCIR

Reference Asset

USD Coin (USDC)

Constituents

Aave V3 on Ethereum 0x2£394218133AFaBSF2B819B
1066CTE434Ad94E9e

Per-Protocol
Concentration Cap (v)

N/A
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Potentially Erroneous
Data Parameter (¢)

N/A (inactive while n < Minimum PED
Constituents Number)

7.2.2 CF Market-Wide USDG On-chain Interest Rate Index

Parameter

Value

Ticker Symbol

MWUSDGIR

Reference Asset

Global Dollar (USDG)

Constituents

Aave V3 on Ethereum 0x2£39d218133AFaBSF2BS819B
1066CcTE434Ad94E9e

Per-Protocol
Concentration Cap (v)

N/A

Potentially Erroneous
Data Parameter (6)

N/A (inactive while n < Minimum PED
Constituents Number)

7.2.3 CF Market-Wide EURC On-

chain Interest Rate Index

Parameter

Value

Ticker Symbol

MWEURCIR

Reference Asset

Euro Coin (EURC)

Constituents

Aave V3 on Ethereum 0x2£39d218133AFaB8F2B819B
1066c7E4A34Ad94E9e

Per-Protocol
Concentration Cap (v)

N/A

Potentially Erroneous
Data Parameter ()

N/A (inactive while n < Minimum PED
Constituents Number)

7.2.4 CF Market-Wide ETH On-chain Interest Rate Index

Parameter

Value

Ticker Symbol

MWETHIR

Reference Asset

Ether (ETH); borrowed on-chain in wrapped
form (WETH)
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Constituents

Aave V3 on Ethereum 0x2£394218133AFaBSF2B819B
1066CcTE434Ad94E9e

Per-Protocol
Concentration Cap (v)

N/A

Potentially Erroneous
Data Parameter ()

N/A (inactive while n < Minimum PED
Constituents Number)
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8 Index Specifications

Item Specification

Index series CF Market-Wide On-chain Interest Rate Index
(one Index per Reference Asset)

Administrator CF Benchmarks Ltd

Calculation Agent CF Benchmarks Ltd

Description Volume-weighted composite annualised

borrow rate for the Reference Asset across its
Constituent on-chain lending venues, based
on the Constituent Reference Rates over a
24-hour Observation Window

Calculation frequency Once per Calculation Day

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

Dissemination Precision | 2 decimal places

Data Source Constituent Reference Rates (CF On-chain
Interest Rate Indices), as set out in the

CF On-chain Interest Rate Index Series
methodology
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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 (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.
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