ICE

Constructing a Credit Sensitive
Supplement to SOFR — The Bank Yield Index

ICE Benchmark Administration
Timothy J. Bowler, President

November 2020

© Copyright 2020 ICE Benchmark Administration Limited



Agenda

Background

Transaction based data sets available to build a supplement to SOFR
Data set IBA has used in developing a potential supplement to SOFR
Producing a supplement to SOFR - Yield based

Producing a supplement to SOFR — Spread based

Meeting the IOSCO Principles

Next steps for IBA

© Copyright 2020 ICE Benchmark Administration Limited INTERCONTINENTAL EXCHANGE | 2 ICe



Background

U.S. dollar LIBOR has been widely used in lending transactions over the past thirty years.

Lenders and borrowers have generally expressed comfort in the economic premise behind U.S. dollar LIBOR, as the
benchmark:

Allows lenders to extend credit based upon marginal unsecured bank funding cost; while
Facilitating competitive credit markets where the borrower does not need to take its specific lender’s, or a small group of
lenders’, cost of funds risk.

The transition to risk free rates has raised questions on the risks related to moving away from LIBOR to overnight rates and,
in the case of U.S. dollars, a secured overnight rate for lending arrangements.

For lenders these risks include a potential:
Divergence between realized marginal funding cost and the yields on overnight rates; and
Increased usage in undrawn liquidity facilities; particularly during a period of stress.

For borrowers these risks include a potentially:
Less competitive lending market; and
Reduced access to undrawn lending facilities.
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Rationale for a credit sensitive supplement to SOFR

Risk free rates (e.g. UST & SOFR) and marginal unsecured bank borrowing costs are different and can diverge

3 Month USD LIBOR - 3 Month Treasury Spread : Jan 02, 1986 to Nov 06, 2020
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Rationale for a credit sensitive supplement to SOFR

Money market credit spreads are correlated with term debt spreads paid by banks for bond financing

Combined U.S. & International Banks New Issue Bond spreads to RFRs (UST &
SOFR) compared to LIBOR less Treasury Bill Yields

450 A r 150

400

350 120

:

90
250

:

60

Bond Spread (bps)

150

LIBOR less T-Bills Spread (bps)

100 30

50

0 T T T T T
01 January 2019 11 April 2019 20 July 2019 28 October 2019 05 February 2020 15 May 2020

LIBOR less T-Bills

* Us1-3Y + US 4-6Y + US7-11Y + Intl 1-3Y + Intl 4-6Y + Intl 7-11Y

« The chart above shows the new issue spreads to either U.S. Treasuries or SOFR paid by U.S. and International banks for new
term unsecured U.S. dollar bonds (left hand axis) compared to the spread between 3M LIBOR and T-Bill yields (right hand axis)

« The chart demonstrates that these banks’ marginal funding cost is correlated to risk premiums associated with LIBOR or other
unsecured benchmarks that measure bank funding cost
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Avallable transaction based data sets

Primary money market transactions in unsecured bank liabilities:
Institutional Certificates of Deposit (CDs)

Commercial Paper (CP)
Wholesale unsecured deposits
Short dated primary market issuance of unsecured bonds

Secondary market transactions in unsecured bank liabilities:
Unsecured bonds that have rolled down the yield curve

Secondary transactions in CDs and CP

Transactions in Credit Default Swaps (CDS)

A subset of the data sets in bold above has been used by IBA to evaluate a potential supplement to SOFR through the creation
of the Bank Yield Index
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Data set used by IBA to explore a potential supplement to SOFR

Review of daily data sourced to build the Bank Yield Index test rates since December 2017

USD Daily Count of Eligible Transactions : Funding and Bonds
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Note — Funding transactions are primary unsecured money market borrowings =/>$10MM in notional from fourteen global banks and the bond transactions
are secondary money market trades in the unsecured debt of thirty internationally active banks that are =/> $5MM in notional (block transactions)

USD Daily Volume of Eligible Funding Transactions : 14 Panel Banks
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Data set used by IBA to explore a potential supplement to SOFR

Rolling five day average of data sourced to build the Bank Yield Index test rates since December 2017

USD 5 Day Count of Eligible Transactions : Funding and Bonds

600

=

E 500 -

[=]

© 400 - A M
&

S 300

Q
& 200
c
2
-

100

0

R T T T B R S R T T T S T

] ] QO O N} O Q ) Q ) O O %)
Y S Y ™ N N Ny Ny Y A Vv v Vv £V P v v v
F - s s K a \f ra - K ra - - i - - \f - s -
& ¥ FF @Y P Y WS

NP N S S . R ® o
ST E WY &S

Note — Funding transactions are primary unsecured money market borrowings =/>$10MM in notional from fourteen global banks and the bond transactions
are secondary money market trades in the unsecured debt of thirty internationally active banks that are =/> $5MM in notional (block transactions)

USD 5 Day Volume of Eligible Funding Transactions : 14 Panel Banks
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B Certificates of deposit (CD) B Commercial Paper (CP)

USD 5-Day Count of Eligible Funding Transactions by Product : 14 Panel Banks
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Data set used by IBA to explore a potential supplement to SOFR

Composition of funding data
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Building a supplement to SOFR — The Bank Yield Index

IBA collates bank funding transaction data ($10MM or greater!) and secondary market transaction data ($5MM or
greater!), and calculates the Bank Yield Index. This involves:

Aggregation of eligible transactions over initial five day window; increasing the window if necessary to meet minimum
aggregate trade count and volume thresholds (currently $15B and 100 discrete transactions?);

IBA chose a five day window to ensure a diverse and robust data set that reflects average bank yields
Minimum funding volumes and transaction counts are set to ensure a representative benchmark

Calculation of a fitted unsecured bank yield curve using a regression analysis across all eligible data points;

Review of transaction data points against fitted curve to identify extreme outliers for exclusion (currently any trades over
200bps above or below the curve are excluded), and the curve fitting is repeated using the remaining transactions; and

Determination of 1M, 3M and 6M Index rates from the fitted bank yield curve.

1 IBA also uses minimum trade count thresholds for various maturity buckets across the yield curve. Further detail can be found on the IBA website here:
https://www.theice.com/publicdocs/IBA_US Dollar ICE_Bank_Yield Index_Fourth _Update.pdf
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Bank Yield Index — Example calculation from Nov 6, 2020

USD ICE Bank Yield Index : Nov 06, 2020
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The dots in the chart are transaction data points sourced over 5 business days (Nov 2 to Nov 6) which are

used to derive a best-fit bank yield curve. From this yield curve one-month, three-month and six-month points
can be determined (red circles) and used as the Index settings.
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Bank Yield Index — Correlation with other indexes

Comparison of test results to U.S. dollar LIBOR and Treasury Yields

USD ICE Bank Yield Index comparisons : 3M
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USD ICE Bank Yield Index comparisons : 1M
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Test results are updated daily at https://www.theice.com/iba/Bank-Yield-Index-Test-Rates
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Bank Yield Index — Calculation Contingencies

The Bank Yield Index methodology leverages a rolling five days of
input data in order to anchor the proposed benchmark in transactions.

To ensure a representative and diverse set of transactional input is
used, IBA sets minimum volume and transaction count thresholds:

Minimum total funding volume threshold: $15B
Minimum transaction count across the money market curve: 100
Minimum transaction count by key tenor buckets:

5 -44 Days: 30

45 — 119 Days: 30

120 — 249 Days: 20

250+ Days: 20

If these thresholds are not met, IBA uses look back day(s) to add data
(i.e. add one or more previous days’ data) to meet the requirement.

In three years of testing, 1.2% of calculations have extended to six
days of input data. There has not been a need to add more than one
day of “look-back” data.

IBA is exploring an incremental contingency methodology that would
incorporate third party valuations and associated yields on unsecured
bank bonds in the event that transactional activity dries up for a
prolonged period.

© Copyright 2020 ICE Benchmark Administration Limited
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Bank Yield Index — Spread based supplement to SOFR

The Bank Yield Index can also be calculated as a spread to SOFR rates (SOFR+)

Collate the transactions over a rolling collection window, as

in the methodology. Bank Credit Spread calculation for 06-Nov-2020

50

Determine a Transaction Credit Spread for each transaction
by subtracting the contemporaneous risk free market rate 40
(e.g. Term SOFR! for the same day) from the unsecured "

30 : /

bank debt yields observed (i.e. determine the credit
spread).

3M spread of 15 bps

Create a fitted credit spread curve to the data points. (Blue
line on chart)

Credit Spread (bp)

Determine Bank Yield Credit Spreads from the fitted yield
curve. (Red circles on the chart)

Add the Credit Spreads to the current term risk free rate
(e.g. Term SOFR today) to determine the Bank Yield Index.

-10
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This realized spread to risk free rates can also be Days to Maturity

added to compounded and in arrears SOFR
calculations.

1 Indicative implied forward-looking SOFR term rates produced by IBA for testing purposes
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Bank Yield Index spreads to Term SOFR* Yields - 2020

BYI spread over Term SOFR by Tenor
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1 Indicative implied forward-looking SOFR term rates produced by IBA for testing purposes
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Compliance with all 19 IOSCO Principles

The Index is designed to comply with all 19 of the IOSCO Principles for Financial Benchmarks across the
4 four broad categories

|IOSCO Principle
categories:

A. Governance
o Sole responsibility for all aspects of the benchmark determination by IBA

Independent IBA Board
© P A. Governance

o Dedicated Oversight Committee to be established _
B. Quality of the

Benchmarks

B. Quality of the Benchmark C. Quality of the

o Open and transparent methodology based on transactions; no exercise Methodologies

of expert judgement N
D. Accountability

o Pre-publication verification and post-publication surveillance, and

o Operational contingency procedures are in place
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Compliance with IOSCO Principles (continued)

The Index is designed to comply with all 19 of the IOSCO Principles for Financial Benchmarks across the
4 four broad categories

C. Quality of the Methodology IOSCO Principle
categories:

Clear criteria for including and excluding unsecured bank transactional data

Stringent arrangements to safeguard data integrity
A. Governance

A Code of Conduct to be kept under review by the Oversight Committee, and
B. Quality of the
Benchmarks

Consultations will be used before any material changes to the methodology

C. Quality of the

D. Accountability Methodologies

e Comprehensive control framework, policies and procedures o
D. Accountability
e Annual schedule of internal and external audits to assess the benchmark

e Open and co-operative liaison with market regulators and central banks
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Bank Yield Index - Next Steps

1. Engage with stakeholders to seek advice on key aspects of the Bank Yield Index, including:

Input data used, including whether Bank Holding Company (BHC) level debt should be used and how to best create a
nexus to SOFR rates;

Should both yield and spread settings be produced;
Should term settings be produced or just one average spread across the money market curve;

Time period used to calculate the rates (i.e. is the rolling 5-day window appropriate or should a shorter or longer window
be used).

2. Update the Bank Yield Index methodology based upon feedback received from stakeholders.

3. Obtain commitments from banks (LIBOR Panel Banks and non LIBOR Panel banks over time) to provide their funding data
to IBA on a daily basis to build the Index.

4. Once steps 1-3 are complete, establish a U.S. domicile from which the Bank Yield Index would be produced on an on-going
basis.
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Bank Yield Index - Summary

The transition to risk free rates from U.S. dollar LIBOR raises potential risks, including:

For lenders, a potential divergence between realized marginal funding cost and the yields on overnight rates, and of increased
usage in undrawn liquidity facilities; and

For borrowers, potential for a less competitive lending market and reduced access to undrawn lending facilities.

The Bank Yield Index is a forward-looking, credit and liquidity sensitive benchmark developed as a potential replacement for
LIBOR for lending activity. It is compliant with the IOSCO Principles and the EU and UK BMR. It has been tested for three years.

The Index settings (e.g. three months) are calculated using a fitted unsecured bank yield curve built on transaction based input
data over a rolling five day window. The transaction based input data currently being used is:

Primary money market transactions of $10MM or greater in unsecured bank liabilities; and

Secondary market transactions of $5MM or greater in unsecured bank level bonds. (Note — IBA is asking for feedback from
stakeholders if bank holding company (BHC) level debt should be used as well)

The Index settings can be produced on a yield basis or a spread to implied term SOFR rates (SOFR+).

IBA will launch the Index once it receives sufficient commitments from banks to provide their primary market funding data to IBA
on an on-going basis.

Test results are updated daily at https://www.theice.com/iba/Bank-Yield-Index-Test-Rates
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Bank Yield Index spreads to Treasury Yields

BYI spread over Constant Maturity Treasury (CMT) by Tenor
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Average BYI-Constant Maturity Treasury (CMT) Spread, compared to 3 Month LIBOR-3 Month CMT Spread
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Data set used by IBA to explore a potential supplement to SOFR

Split between funding and bond data

USD 5 Day Count of Eligible Transactions : Funding and Bonds
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Note — Funding transactions are primary unsecured money market borrowings =/>$10MM in notional from fourteen global banks and the bond transactions
are secondary money market trades in the unsecured debt of thirty internationally active banks that are =/> $5MM in notional (block transactions)
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About Intercontinental Exchange

Intercontinental Exchange (NYSE: ICE) is a Fortune 500 company formed in the year 2000 to modernize markets. ICE serves
customers by operating the exchanges, clearing houses and information services they rely upon to invest, trade and manage
risk across global financial and commodity markets. A leader in market data, ICE Data Services serves the information and
connectivity needs across virtually all asset classes. As the parent company of the New York Stock Exchange, the company is
the premier venue for raising capital in the world, driving economic growth and transforming markets.

Trademarks of ICE and/or its affiliates include Intercontinental Exchange, ICE, ICE block design, NYSE and New York Stock
Exchange. Information regarding additional trademarks and intellectual property rights of Intercontinental Exchange, Inc. and/or
its affiliates is located at http://www.intercontinentalexchange.com/terms-of-use. Key Information Documents for certain
products covered by the EU Packaged Retail and Insurance-based Investment Products Regulation can be accessed on the
relevant exchange website under the heading “Key Information Documents (KIDS).”

Safe Harbor Statement under the Private Securities Litigation Reform Act of 1995 -- Statements in this press release regarding
ICE's business that are not historical facts are "forward-looking statements" that involve risks and uncertainties. For a discussion
of additional risks and uncertainties, which could cause actual results to differ from those contained in the forward-looking
statements, see ICE's Securities and Exchange Commission (SEC) filings, including, but not limited to, the risk factors in ICE's
Annual Report on Form 10-K for the year ended December 31, 2019, as filed with the SEC on February 6, 2020.
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Important Information and Disclaimers

ICE Benchmark Administration Limited (IBA) is authorised and regulated by the Financial Conduct Authority for the regulated activity of administering a benchmark,
and is authorised as a benchmark administrator under the EU Benchmarks Regulation (Regulation (EU) 2016/1011 of 8 June 2016). ICE, LIBOR, ICE LIBOR, ICE
Swap Rate and ICE Benchmark Administration are trademarks of Intercontinental Exchange, Inc. (ICE) and/or its affiliates. All rights in these trademarks are reserved
and none of these rights may be used without a written license from ICE and/or its affiliates, as applicable.

The contents of this presentation, all associated data and information and all discussions in connection with it should not be disclosed, transmitted, distributed or
disseminated, either directly or indirectly through any third parties, to any person or entity without the express written consent of IBA. Any person receiving this
presentation in error should inform IBA immediately, destroy and disregard this presentation and not disclose, share, use or rely on it in any way. The information

and data contained herein constitutes valuable information and property owned by IBA, its affiliates, licensors and/or other relevant third parties. ICE and IBA reserve
all rights in the methodologies (patent pending) and information and data disclosed in this presentation, and in the copyright in this presentation. None of these rights
may be used without a written licence from ICE and/or its affiliates, as applicable.

This presentation is not, and should not be taken as or relied upon as constituting, financial, investment, legal, tax, regulatory or any other form of advice,
recommendation or assurance. Data and outputs relating to the ICE bank yield index are provided for information and illustration purposes only, might not be accurate
or reliable and may not be used for any other purpose. In particular, they are not currently intended for use as, and IBA expressly prohibits their use as, an index by
reference to which the amount payable under a financial instrument or a financial contract, or the value of a financial instrument, is determined, or as an index that is
used to measure the performance of an investment fund with the purpose of tracking the return of such index or of defining the asset allocation of a portfolio or of
computing the performance fees. Such outputs should not be used as a benchmark within the meaning of the EU Benchmarks Regulation or otherwise.

The ICE bank yield index methodologies disclosed in this presentation are subject to changes in response to feedback from market participants and other
stakeholders and IBA's further development work, which might alter the information and data shown in this presentation. There is no guarantee that IBA will continue
to test the ICE bank yield index, be able to source data to derive the index or publish the index in the future. Users of LIBOR should not rely on the potential publication
of the ICE bank yield index when developing and executing transition or fallback plans.

None of IBA, ICE, or any of its or their affiliates accepts any responsibility or will be liable in contract or tort (including negligence), for breach of statutory duty or
nuisance, for misrepresentation or under antitrust laws or otherwise, or in respect of any damage, expense or other loss you may suffer arising out of or in connection
with the information and data contained in or related to this presentation or any use that you may make of it or any reliance you may place upon it. All implied terms,
conditions and warranties and liabilities in relation to the information and data are hereby excluded to the fullest extent permitted by law. None of IBA, ICE or any of its
or their affiliates excludes or limits liability for fraud or fraudulent misrepresentation or death or personal injury caused by negligence.

Trace Reporting and Compliance Engine and TRACE are trademarks of Financial Industry Regulatory Authority, Inc. (FINRA), in the US and/or other countries. All
rights reservde(kj). See http://www.finra.org/industry/trace for further details regarding TRACE. The U.S. Dollar ICE Bank Yield Index is not associated with, or endorsed
or sponsored by, FINRA.

SOFR is published by the Federal Reserve Bank of New York (New York Fed) and is used in this presentation subject to New York Fed Terms of Use for Select Rate
Data (available at https://www.newyorkfed.org/markets/reference-rates-terms-of-use). New York Fed has no liability for your use of the data contained in this
presentation. The ICE bank yield index is not associated with, endorsed or sponsored by the New York Fed.
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