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Overview of ICE Benchmark Administration

e ICE Benchmark Administration (IBA) was established in 2013 as an independent entity in order to provide important,
widely-used benchmarks and key market services that help facilitate transparent and well functioning markets.

* IBA has been authorised under the EU Benchmarks Regulation (BMR) since April 2018. Benchmark administration is at
the core of what IBA does. We do not operate any other businesses that could potentially conflict us.

» Today, IBA is responsible for the following benchmarks and services.

Tradeweb ICE U.S.

Benchmark ICE LIBOR? ICE Swap Rate? LBMA Gold Price® LBMA Silver Price® . .
Treasury Closing Prices
Awarded by / ‘%
Collaboration with HM Treasury

ISDA SIMM
Crowdsourcing Tool*

Market Service

Awarded by

1 A widely-used global benchmark for short-term interest rates. IBA was awarded the administration by a committee appointed by HM Treasury.
2Formerly known as ISDAFIX, the global benchmark for interest rate swaps and spreads (USD, EUR, GBP), mainly used in cash-settled swaptions and CMS contracts.
3 Most widely used precious metals benchmarks for unallocated gold and silver delivered in London, determined via an auction mechanism.
4 A tool to aggregate and publish asset risk data for use in ISDA SIMM (Standard Initial Margin Methodology) margin calculations, for non-centrally cleared derivatives.
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Term Risk-Free Rates — Two Approaches
* Realised risk-free rates (RFRs) sourced from published data over certain set time periods (e.g. one month,
three months, etc.):
« Simple average; and

e Compounded.

» Forward-looking RFRs based upon contracts traded in financial markets that reference the new alternative

rates that predict where the RFRs will average over certain set time periods.
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Why Develop Forward-Looking Term Rates?

« Based on the summary responses of the second public consultation?! that the working group on euro risk-
free rates has published, the recommendations of the working group? and direct feedback received by IBA.
It is IBA's view that many market participants value having a €STR-based forward-looking term structure as

a fallback in EURIBOR-linked contracts3.

e This structure needs to be:
« Compliant with the EU benchmarks regulation (BMR);

» Based on transparent and regulated underlying derivatives markets with sufficient liquidity and data

sources; and

» Able to evolve with the market.

www.ech.europa.eu/paym/pdf/cons/euro risk-free rates/ecb.consultation details 201812.en.pdf www.ech.europa.eu/paym/pdf/cons/euro_risfree rates/ecb.summaryofresponses01 201902.en.pdf
www.ech.europa.eu/pub/pdf/annex/ecb.sp190314 annex recommendation.en.pdf
www.emmi-benchmarks.eu/euribor-org/euribor-rates.html

INTERCONTINENTAL EXCHANGE | 4 ICe
© Copyright 2019 ICE Benchmark Administration Limited



Term Risk-Free Rates: Forward-Looking
Forward-Looking Term €STR Rates

* IBA is committed to the development of a Forward-Looking €STR Reference Rate in accordance with:
 Principles laid out by the FSB / OSSG;
» Goals put forth by the working group for euro risk-free rates; and
 The BMR.

 IBAis following and will follow the guidance of the working group and the relevant sub-groups.

 IBA will leverage existing infrastructure! (e.g. ICE Term RFR Portal) and available benchmark
methodologies (e.g. EUR ICE Swap Rate) to be able to produce term settings that are robust and
have sufficient redundancies to ensure daily publication.

» IBA wants to work with a partner in the Eurozone in order to ensure a local presence and oversight.
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IBA's Risk-Free Rates Portal

Preliminary framework to help raise market awareness

Report Date
04-Mar-2019 &
ICE Term Risk Free Rates (RFR) Portal ExporttoExcel ShowMethodology
04-Mar-2019
Currency RFR Benchmark Last Setting (%) Publication Date Publication Time (London Time)
GBP SONIA 0.7057 04-MAR-19 09:00
usD SOFR 23800 04-MAR-19 13:00
JPY TONA -00490 04-MAR-19 01:00
EUR €STR
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ICE Term RFR Portal

Launched: 10 October 2018
Published daily

4.500+ unique views to date
Working on incorporating €STR data

Developing a Calculator for all
currencies (realised calculations)
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IBA’'s Proposed Approach — Waterfall Methodology

Longer term sustainable solution to produce IOSCO / BMR compliant term €STR settings

Three level process to ensure daily publication

1. Use €STR OIS Swaps tradable quotes to derive term €STR settings! using a methodology similar to
the ICE Swap Rate Methodology:

» Set window from which to take €STR data to build the benchmark?
* Incorporate random data “snap shots” in order to enhance integrity
» Use quality control checks to help ensure a representative benchmark

2. Ifthere is insufficient liquidity in the €STR OIS market, IBA will use €STR Futures quotes from
regulated Exchanges to derive the term €STR settings

» Apply “step-function” 2 model to futures data to produce the forward looking €STR rates

3. If there is insufficient liquidity in both €STR OIS and €STR futures markets, IBA will use €STR
Futures settlement prices

1The ICE Swap rate methodology, from which the proposed steps above are derived, has been cited by the official sector: https:/www.fca.org.uk/insight/power-benchmark-ice-swap-rate
2The duration of the window should be determined and periodically reviewed by the Oversight Committee, based on evolution of the liquidity in the underlying markets
3Step-function methodology: https://www.theice.com/marketdata/reports/244 under ‘Show Methodology’
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IBA’'s Proposed Approach — Waterfall Methodology

Longer term sustainable solution to produce an IOSCO / BMR compliant term €STR settings
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Level 1 b -
€STR OIS - Tradable bids / offers from MTFs ICE Swap Rate - Existing benchmark
Swaps Data - Alternative Data Sources like methodology publication Infrastructure
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Data Exchanges like methodology model publication Infrastructure
| |
'g'o + - A
0,0, + -
Level 3 o /. = —
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Key Market and Process Considerations

Development needs and open questions

Liquidity of underlying market

Robust term rates would benefit from:

* Increased transparency in €STR swap
prices and / or firm bid — ask levels on
regulated venues

* Volumes in futures contracts

© Copyright 2019 ICE Benchmark Administration Limited
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Trading window

IBA is seeking feedback from market

participants on the length of the window to

be used to determine the settings:

» Data over the course of an extended
window (e.g. 8:00am — 10:30am CET)

* Pointin time data (e.g. 10:30am +/- a
few minutes)?

Publication process

IBA is seeking feedback on when the rate
should be published (contingent on
trading window decisions)

Ice
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Governance and Evolution

IBA’s commitment to stakeholders if selected to be part of a team producing benchmark

term €STR rates

F
2=

An Independent Benchmark
Administrator

Experienced in financial services,
regulation and systemically important
benchmarks

A

A Term €STR Oversight
Committee

To review the methodology, scope and
definition of the rate, including the
underlying market and usage

1

Defined Policies and Procedures

Applicable to all parties associated with
the production of the benchmark

Any Benchmark Administrator and Oversight Committee associated with a term RFR will need to

have the ability to assess and evolve the benchmark as the underlying market develops

© Copyright 2019 ICE Benchmark Administration Limited
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Disclaimer

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.

This presentation is not and should not be construed as an offer or agreement to provide any services or to enter into any other
transaction or arrangement. 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. IBA reserves the right to amend any aspect of this
presentation.

The information and data contained herein constitutes information and valuable property owned by IBA, its affiliates, licensors and/or
other relevant third parties. Intercontinental Exchange, Inc. (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.

Data and outputs relating to the ICE term RFR portal are currently 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.

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 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.
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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, 2018, as filed with the SEC on February 7, 2019.
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