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Executive Summary

ICE Benchmark Administration (IBA), a leading provider of global interest rate and other financial benchmarks,
introduced the U.S. Dollar ICE Bank Yield Index in a white paper published on January 24, 2019. This new interest
rate index has been designed to measure the average yields at which investors are willing to invest U.S. dollar
funds over one-month, three-month and six-month periods on a senior, unsecured basis in large, internationally
active banks. It has been developed to meet the potential benchmark needs of lenders, borrowers and other users
of non-derivative (or “cash”) products that have typically sought transaction-based term benchmarks linked to the
average funding rates of a broad group of large banks.

IBA’s preliminary index methodology uses two types of wholly transactional input data representing wholesale,
unsecured bank investment yields: primary market funding transactions and secondary market bond transactions.
These transactions are filtered by reference to specified eligibility criteria and appropriately adjusted and weighted,
before being used to generate a yield curve from which one-month, three-month and six-month term settings can
be obtained.

Alongside the white paper, IBA also published the results of a period of testing the preliminary U.S. Dollar ICE
Bank Yield Index methodology during the course of 2018, and asked market participants and stakeholders for their
feedback and suggestions.

IBA is now publishing this update to the white paper in order to:

1. Provide more detailed information regarding certain aspects of its proposals for the U.S. Dollar ICE
Bank Yield Index, in light of feedback received to date.

The feedback has generally focused on the following areas:

o the criteria for identifying the eligible primary market funding and secondary market bond transactions that
are used to construct the daily yield curves, and the associated transaction volumes;

e weightings of primary market funding transaction data compared with secondary market bond transaction
data in the index methodology;

¢ the methodology used to generate the daily yield curves from which the term settings are obtained; and

e contingencies in the event that insufficient input data points are available in order to generate one-month,
three-month and six-month settings based upon the index methodology.

Further details regarding these aspects of the index are provided in the Main areas of Feedback section of this
update.

2. Provide market participants with updated results of testing the preliminary U.S. Dollar ICE Bank Yield
Index methodology during the period from January 2018 to the end of March 2019.

These results are set out in the Updated Testing Results section of this update and on IBA’s website. To date,
the index has shown a close correlation with other benchmark rates, such as U.S. dollar LIBOR, that seek to
measure short-term, unsecured investment yields in respect of large financial institutions in the U.S. dollar
money markets.

3. Extend the period in respect of which IBA is seeking feedback on the U.S. Dollar ICE Bank Yield Index
to May 31, 2019.

This will give market participants more time to consider and respond in respect of the preliminary index
methodology, the additional points covered in this update and the updated test results. IBA is setting out
updated feedback questions in the Updated Feedback Questions section of this update.
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IBA intends to consider and take account of the feedback received to date and any new responses before finalizing
the U.S. Dollar ICE Bank Yield Index methodology and undertaking a period of production-standard testing. If the
market’s response remains encouraging, future testing is successful and global banks continue to support the
index, IBA anticipates launching the index in 2020.

Please note that there is no guarantee that IBA will continue to test the U.S. Dollar 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 U.S. Dollar ICE Bank Yield Index when developing and executing transition or fallback plans.

© Copyright 2019 ICE Benchmark Administration Limited U.S. Dollar ICE Bank Yield Index Update 4



Background, Rationale and Index Methodology

Background

ICE Benchmark Administration (IBA), a regulated benchmark administrator! and subsidiary of Intercontinental
Exchange, Inc., has developed a preliminary methodology for a new interest rate index (the U.S. Dollar ICE Bank
Yield Index or the “Index”). The U.S. Dollar ICE Bank Yield Index seeks to measure the average yields at which
investors are willing to invest U.S. dollar funds for one-month, three-month and six-month periods on a senior,
unsecured and uninsured basis in large, internationally active banks operating in the wholesale U.S. dollar markets.

The Index has been designed to meet the potential requirements of lenders, borrowers and other non-derivative (or
“cash”) market participants that have historically referenced U.S. dollar LIBOR and other transaction-based,
interest rate term benchmarks linked to the average funding rates of a broad group of large banks in their contracts.

IBA published a white paper introducing the U.S. Dollar ICE Bank Yield Index on January 24, 2019, together with
the results of a period of testing the preliminary Index methodology during the course of 2018, and asked market
participants for their feedback.

Rationale for the Index

Regulators have advised market participants of the need to transition new and outstanding contracts in all markets
away from LIBOR to alternative rates by the end of 20212. Although derivatives market participants are generally
expected to be able to effect this transition without too much difficulty®, participants in lending and other cash
markets may face greater challenges because of the importance placed by such users on certain features of their
current interest rate benchmarks*. These features include:

e the incorporation of an average bank’s marginal unsecured funding costs, which enables banks to price loans
primarily based upon an assessment of a borrower’s creditworthiness, rather than a bank’s individual funding
profile and results in a rate that generally moves in the same direction as a lender’s own marginal sources of
funding;

e the connection to an average unsecured funding rate of a broad group of large banks, which avoids the need
for a borrower to take the cost-of-funds risk of their specific lender or a small or concentrated group of lenders;
and

o the availability of key, forward-looking term settings, which provides certainty when setting rates at the outset of
an accrual period and is a requirement for certain budgeting and risk management exercises and in many
operational systems.

Market participants and regulators have also placed a strong emphasis on having transactions, rather than
judgement, underpin the calculation methodologies of interest rate benchmarks to the greatest extent possible.

Preliminary Index Methodology
IBA has designed the U.S. Dollar ICE Bank Yield Index® in order to seek to address these potential challenges and
requirements.

The Index is derived wholly from two types of U.S. dollar-denominated transactional input data, filtered by
reference to specified eligibility criteria®, in order to ensure both it and the Index are representative of the
underlying economic reality the Index seeks to measure (i.e. the average yields at which investors are willing to
make short-term, unsecured U.S. dollar investments in large banks). The input data consists of:

L IBA is authorised and regulated by the FCA as a benchmark administrator under the EU Benchmarks Regulation (Regulation (EU) 2016/1011 of the European
Parliament and the Council of June 8, 2016 on indices used as benchmarks and financial contracts or to measure the performance of investment Funds)

2 https://www.fca.org.uk/news/speeches/interest-rate-benchmark-reform-transition-world-without-libor , http://www.fsb.org/wp-content/uploads/P120718.pdf. The UK
Financial Conduct Authority (the FCA) intends that it will no longer be necessary for it to sustain LIBOR through its influence or legal powers beyond 2021. See,
https://www.fca.org.uk/news/speeches/the-future-of-libor

3 See, for example, https://www.newyorkfed.org/medialibrary/Microsites/arrc/files/2018/ARRC-Second-report

4 See, for example, https://www.bis.org/publ/qtrpdf/r_qt1903e.pdf

5 See Appendix 1 (Draft Term Sheet) of the U.S. Dollar ICE Bank Yield Index white paper for further details on the preliminary Index methodology

6 See Appendix 1 (Draft Term Sheet) of the U.S. Dollar ICE Bank Yield Index white paper for details of the transaction eligibility criteria
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e wholesale, primary market funding transactions executed by large, internationally active banks (e.g. inter-bank
deposits, institutional certificates of deposit and commercial paper) sourced daily from, at present, 13 large,
internationally active banks?; and

e secondary market transactions in wholesale, unsecured bonds issued by, at present, 30 large, internationally
active banking groups, sourced daily from the Financial Industry Regulatory Authority’s™ (FINRA™) Trade
Reporting and Compliance Engine™ (TRACE™)&,

All eligible transaction data executed during the input window for a given day® is sorted by days to maturity (of the
funding transaction or the relevant bond) and allocated to specified maturity ranges from one week up to one year.
Each maturity range has a target number of transactions for allocation and, where this is not achieved using data
from the current day’s input window, eligible transaction data from up to five previous days may be used to do
this0,

IBA assigns a weighting of 100 percent to each eligible primary market funding transaction and 50 percent to each
eligible secondary market bond transaction'!. The rationale for assigning a greater weighting to primary market
funding data is that these transactions tend to be of a larger size than secondary market transactions in bank
bonds, and should lead to a rate that better represents where investors are willing to invest in the unsecured credit
of large, internationally active banks. Previous days’ transactions, where used, are also assigned a reduced
weighting relative to the current day’s transactions and adjusted by reference to movements in market rates (e.g.
Overnight Index Swaps / OIS) since the date of execution'?. Eligible bond transactions are also weighted, where
necessary, to ensure that no single bond issuer represents over 10 percent of the bond transactions used to
construct the Index for any given day?3. All bond transaction data is converted to an annualized money market
basis.

All eligible primary market funding and secondary market bond transactions (weighted, adjusted and/or converted,
as applicable) are used to construct a yield curve using a weighted least squares regression to a third order
polynomial*4. The yield curve seeks to measure the average yields at which investors are willing to invest U.S.
dollar funds on a senior, unsecured basis in large banks for a time horizon of up to one year. Forward-looking
settings for one-month, three-month and six-month tenors may then be obtained from the curve, provided that the
target number of transactions within the maturity range associated with the relevant publication tenor has been
achieved?®.

See Figures 1 and 2 below for an example of how the yield curve (light blue line) is fitted to the eligible transaction
data points (grey dots) and how the term settings are obtained.

781 percent of USD LIBOR panel banks have consented to IBA using their funding transaction data for the period of testing. IBA intends to seek additional large,
internationally active banks that are willing to provide funding transaction data for the purposes of calculating the Index. See note on Potential Adjustments to the
Input Data Eligibility Criteria in order to Increase Transaction Volumes below for further information

8 Financial Industry Regulatory Authority, FINRA, Trade Reporting and Compliance Engine, and TRACE are trademarks of Financial Industry Regulatory Authority,
Inc. (FINRA), in the US and/or other countries. All rights reserved. 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

9 This constitutes transactions executed at any time from 11:00am (London time) / 6:00am (New York time) on the previous calculation day through to 11:00am
(London time) / 6:00am (New York time) on the current calculation day. Note that these times will change as the time difference between New York time and London
time varies throughout the year

10.e. transactions executed during input windows for up to five previous calculation days

11 See note on Weightings of Funding Transaction Data Compared with Bond Transaction Data in the Index below for further information and some potential
alternative weightings based upon feedback from stakeholders

12 This is designed to result in the utilization of more input data that is representative of yields associated with unsecured bank investments in order to construct the
Index, whilst also ensuring the impact of this data is appropriate and that the Index remains responsive to market changes occurring on a day-to-day basis

13 This is done to reduce the risk that trading in one particular bank’s bonds might unduly influence the Index on any given day

14 See note on The Methodology Used to Generate the Daily Yield Curves Underlying the Index below for further information and some potential alternative curve-
fitting approaches

15 |f the target number of transactions is not achieved for a maturity range associated with a publication tenor (one-month, three-month or six-month), then the
administrator would not obtain and publish a setting for this tenor from the yield curve. The administrator would instead publish a contingency rate in respect of that
tenor (See Appendix 1 (Draft Term Sheet) of the U.S. Dollar ICE Bank Yield Index white paper for further details). Also see note on Contingencies in the Event that
Insufficient Input Data Points are Available in order to Generate One-month, Three-month and Six-month Settings Based upon the Index Methodology below for
further information and some potential alternative contingency approaches
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Figure 1: Curve-fitting and deriving term settings for July 16, 2018
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Figure 2: Curve-fitting and deriving term settings for January 16, 2019
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IBA proposes to publish each of the one-month, three-month and six-month settings for the Index daily, during the
morning New York time on the business day following the determination of the yield curve?s,

The updated results of testing the preliminary Index methodology from January 2018 to the end of March 2019 are
set out in the Updated Testing Results section and on IBA’s website.

16 j.e. the business day following the day on which the current input window (running from 11:00am (London time) / 6:00am (New York time) on the previous
calculation day through to 11:00am (London time) / 6:00am (New York time) on the current calculation day) ends and the yield-curve is calculated. e.g. Following the
end of the input window on April 3, 2019 at 11:00am (London time) / 6:00am (New York time), IBA will determine a yield curve in respect of April 3, 2019, in
accordance with the Index methodology, from which term settings are obtained and published on April 4, 2019

© Copyright 2019 ICE Benchmark Administration Limited U.S. Dollar ICE Bank Yield Index Update 8
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Feedback on the Index

Main areas of Feedback

Following the publication of the U.S. Dollar ICE Bank Yield Index white paper on January 24, 2019, IBA has
received responses from a variety of market participants. The feedback has generally focused on the following
aspects of the Index:

o the criteria for identifying the eligible primary market funding and secondary market bond transactions used to
construct the daily yield curves, and the associated transaction volumes;

e weightings of primary market funding transaction data compared with secondary market bond transaction data
in the Index methodology;

o the methodology used to generate the daily yield curves from which the term settings are obtained; and

e contingencies in the event that insufficient input data points are available in order to generate one-month,
three-month and six-month settings based upon the Index methodology.

IBA is providing further detail in relation to these points below.

Input Data Selection and Associated Transaction Volumes

As noted in the previous section, IBA currently uses two types of U.S. dollar-denominated transactional input data
in order to calculate the U.S. Dollar ICE Bank Yield Index: primary market funding transactions and secondary
market bond transactions.

IBA has chosen to reference data points relating to these obligations as they represent where investors have made
short-term, wholesale, U.S. dollar investments on a senior, unsecured and uninsured basis in large, internationally
active banks. In addition, the variety of the data points facilitates the construction of a robust yield curve over a time
horizon of up to one year on a daily basis.

Primary Market Funding Transaction Data

The wholesale, primary funding transaction data are provided daily by 13 of the 16 U.S. dollar LIBOR panel banks.
These transactions form part of the banks’ daily evidence transactions that are supplied to IBA in connection with
the LIBOR submission process. These transactions are categorized by the panel banks with reference to the
eligibility criteria specified in the LIBOR Waterfall submission methodology, as described in the ICE LIBOR Output
Statement and the ICE LIBOR Methodology and indicated in Figure 3, below. Only transactions that satisfy the
requirements and criteria for use in a U.S. dollar LIBOR panel bank’s Level 1 or Level 2 Waterfall methodology
submission are currently eligible for inclusion in the preliminary U.S. Dollar ICE Bank Yield Index calculation.

In particular, a minimum of two distinct funding transactions sourced from a minimum of two distinct counterparties,
each with a size of at least USD 10m, is necessary for those transactions to be eligible for use in a panel bank’s
Level 1 or Level 2 submission for a given LIBOR tenor. The current application of these criteria limits the amount
of funding transactions that are eligible for use in determining the Index under the preliminary methodology?”.

17 See note on Potential Adjustments to the Input Data Eligibility Criteria in order to Increase Transaction Volumes below for further information and some potential
alternative approaches to funding data eligibility

© Copyright 2019 ICE Benchmark Administration Limited U.S. Dollar ICE Bank Yield Index Update 9
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Figure 3: Preliminary Index Methodology - Funding Transaction Eligibility Criteria - Waterfall Methodology

Transaction provider

List of eligible providers of funding transaction data to be confirmed*®

Transaction currency

usD

Transaction size

2USD 10m

Number of transactions

22 per transaction provider per LIBOR tenor

Transaction type

Unsecured term deposits, commercial paper (fixed rate and primary
issuance), certificates of deposit (fixed rate and primary issuance)

Counterparty type

Banks;

Central banks;

Governmental entities;

Multilateral development banks;

Non-bank financial institutions;

Sovereign wealth funds;

Supranationals; and

Corporations (for transaction maturities > 35 days).

Number of counterparties

22 per transaction provider per LIBOR tenor

Days to maturity of transaction

25 business days and <500 calendar days

Funding location

e Canada; e Singapore;

o USA; e Japan;

e EU; e Australia;

e EFTA; e United Kingdom?%and
e Hong Kong; e Cayman Islands.

Secondary Market Bond Transaction Data

The secondary market bond transaction data in respect of eligible bonds issued by bank operating companies in 30
large, internationally active banking groups are sourced daily from the Financial Industry Regulatory Authority’s™
(FINRA™) Trade Reporting and Compliance Engine™ (TRACE™). IBA has established criteria to determine which
bond issuances in respect of these banks and which associated transactions best represent the rate at which
investors are willing to invest U.S. dollar unsecured funds and are consequently eligible for inclusion in the Index
calculation methodology, as indicated in Figure 4, below.

18 13 of the 16 U.S. dollar LIBOR panel banks have consented to IBA using their funding transaction data for the purposes of testing the Index
19 |n the event the United Kingdom ceases to be a member state of the European Union

© Copyright 2019 ICE Benchmark Administration Limited
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Figure 4: Preliminary Index Methodology - Bond Transaction Eligibility Criteria

36 eligible issuer banks, in 30 banking groups listed in column 2 of

Bond issuer Term Sheet Appendix B (Draft Term Sheet) in Appendix 1 of the U.S.
Dollar ICE Bank Yield Index White Paper
Issuance currency usD
Issuance size =USD 500m
Transaction size =USD 2m

Fixed coupon bond

ond type No economic calls prior to 30 days before maturity

=1 percent and <5 percent, subject to adjustment over time by the Index
Coupon range Administrator (with consultation) based upon the current interest rate
environment

Calendar days to maturity of the

> <
bond at settlement of transaction 220 and <500

Transaction numbers, volumes and weighted average maturities

The number of transactions and the transaction volumes in respect of the input data that has been used to
determine the Index over the course of the updated testing period is shown in Figure 5, below. On average, over
the course of the testing period, 153 individual transactions are used each day to construct the yield curve from
which the one-month, three-month and six-month settings are derived.

Figure 5: Numbers and Volumes of Input Transaction Data by Transaction Type

Average Number of | Average Individual | Average Aggregate

Transaction Type Transactions (per Transaction Transaction
day) Volume Volume (per day)

Same-Day Funding Transactions 37 USD 100m USD 3,687m
Funding Transactions from Previous 27 USD 81m USD 2,165m
Days
Total Funding Transactions 64 USD 92m USD 5,852m
;ir)ne—Day Bond Transactions (USD 2 - 22 USD 3.2m USD 69m
Bond Transactions from Previous Days
(USD 2 - 5m) 38 USD 3.2m USD 120m
Total Bond Transactions (USD2-5m) 60 USD 3.2m USD 189m
Same-Day Bond Transactions (>USD 12 TBD20 TBD
5m)
Bond Transactions from Previous Days
(>USD 5m) 18 TBD TBD
Total Bond Transactions (>USD5m) 29 TBD TBD
Total Transactions (All Types) 153 TBD TBD

20 volume data for bond transactions with volumes greater than USD 5m is not available until 6 months following execution. Enhanced historical data published by
FINRA™ for the first half of 2018, which includes TRACE™ transactions with volumes greater than USD 5m, gives an average volume per day of approximately
USD14.1m in respect of eligible bond transaction used to determine the Index

© Copyright 2019 ICE Benchmark Administration Limited U.S. Dollar ICE Bank Yield Index Update 11
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The daily split between the primary market funding and secondary market bond transactions that are used to
determine the Index over the course of the updated testing period is shown in Figure 6, below.

Figure 6: Number of Funding and Bond Transactions Used per Day
USD ICE BYI Count of Transactions Used per Day

150

Bond Txns

100

|Funding Txns

Weighted average maturity information in respect of all transactions that are used to determine the Index over the
course of the updated testing period is shown in Figure 7, below. On average, the primary market funding
transaction data tend to be concentrated at the front end of the yield curve and the secondary market bond
transaction data tend to have longer maturities.

Figure 7. Volume-weighted Maturity of Input Transactions

: Volume-weighted Maturity of all Input
IR RS e R Transactions (in days)

Funding Transactions 54
Bond Transactions (size USD 2 - 5m) 247
Bond Transactions (size >USD 5m) 2502

Potential Adjustments to the Input Data Eligibility Criteria in order to Increase Transaction Volumes

It would be possible to expand the eligible input data set for the Index by adjusting the primary market funding
transaction data eligibility criteria, which (as noted above) currently reflects the LIBOR Waterfall methodology
eligibility criteria for Level 1 and Level 2 submissions.

The current eligibility criteria specify that, for each LIBOR tenor, a bank must have executed a minimum of two
distinct transactions with a minimum of two distinct counterparties, each with a size of at least USD 10m, in order
for any of their transactions to be included in the Index calculation process for that tenor. Such criteria are deemed
relevant for the LIBOR methodology because this involves each panel bank submitting one individual rate that is

21 Maturities for bond transactions with volumes greater than USD 5m are presented as simple averages because volume statistics for these bond transactions are
not available until 6 months following execution
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determined by reference to its eligible transactions (where available). These individual submissions (16 in total
each day for each USD LIBOR setting) are collected by IBA and subject to trimming and averaging in order to
generate each LIBOR setting.

In contrast, the U.S Dollar ICE Bank Yield Index preliminary methodology utilizes all eligible primary market funding
and secondary market bond transaction data inputs (over 150 per day, on average), relating to a variety of large,
internationally active banks, in the construction of a yield curve from which the settings are derived.

IBA could consider removing from the eligibility criteria the requirement for each individual submitting bank to have
multiple transactions with multiple counterparties. If individual transactions with a size greater than USD 10m were
to be permitted, this adjustment would result in an increase of 2695 transactions used in the construction of the
Index over the course of the updated testing period, with an aggregate notional amount of USD 409.5 bn.

IBA is asking for feedback from both potential data providers (i.e. banks) and potential end users of the Index on
this point in the Updated Feedback Questions section.

It would also be possible to increase the number of eligible funding transactions used to determine the Index by
expanding the set of eligible submitting banks. In this regard, IBA is engaged in discussions with large banks that
are active in the U.S. dollar wholesale, unsecured funding markets regarding their potential participation as
transaction providers for the Index.

These potential adjustments to increase transaction volumes are in addition to the point already alluded to in the
U.S. Dollar ICE Bank Yield Index white paper that the number of eligible funding transactions could also be
increased by using more transactions from previous days. This could be achieved by increasing the target number
of transactions within each maturity range or by always incorporating five previous days’ transactions, so as to
incorporate more credit-sensitive information into the Index.

Weightings of Funding Transaction Data Compared with Bond Transaction Data in the Index

In the preliminary Index methodology, IBA assigns a weighting of 100 percent to each primary market funding
transaction and 50 percent to each secondary market bond transaction that is used to create the yield curve.
These preliminary weightings were established in order to give greater influence in the construction of the Index to
funding transactions, which tend to be of a significantly larger size than secondary market bond transactions, and
so lead to a more representative Index.

Given the difference in the average size of primary market funding transactions, secondary market bond
transactions with volumes between USD 2m and USD 5m and secondary market bond transactions with volumes
over USD 5m?? (see Figure 4, above), IBA is considering incorporating a greater range of weightings of the types of
input data used in the construction of the Index to better reflect these variations.

One potential approach is to create a three-tiered weighting system for the different types of inputs. For example,
IBA could assign a weighting of 100 percent for funding transactions, 25 percent for bond transactions with
volumes greater than USD 5m, and 10 percent for bond transactions with volumes between USD 2m and USD 5m.
This would result in funding transactions having a greater influence in the construction of the Index on a daily basis,
while still incorporating more sensitively-weighted information from transactions in the secondary bond market, in
order to produce a more representative measure of the yields at which investors are willing to invest in large,
internationally active banks.

IBA has also received feedback asking why the U.S. Dollar ICE Bank Yield Index is not produced on a volume-
weighted average basis, in a similar manner to certain other short-term interest rate benchmarks. The rationale for
not using a volume-weighted average calculation was driven by two primary considerations.

e First, individual banks obtain funding in the short-term, wholesale, unsecured markets on a periodic basis,
based upon their funding needs at the time, with transaction sizes spanning several orders of magnitude. If the
Index were to be based upon a volume-weighted average, then the daily settings could be unduly influenced by
a bank completing a large (or a series of large) funding transactions on a given day and then potentially being

22 Volume data for bond transactions with volumes greater than USD 5m is not available until 6 months following execution
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absent from the market for some time period thereafter, with such transaction(s) outweighing many more
‘averagely’ sized trades. By weighting each funding transaction equally and incorporating data (where required)
from up to five previous days, IBA believes that the Index will be more representative of where an investor
would be willing to invest, on average, in a broad set of large, internationally active banks having different
characteristics.

e Secondly, given that volume data in respect of secondary market bond transactions with notional amounts
greater than USD 5m that are used in the Index is unavailable until six months following execution, it is
impossible to construct a true volume-weighted average calculation on a daily basis.

IBA is asking for feedback on its approach to weighting the input transaction data in the Updated Feedback
Questions section.

The Methodology Used to Generate the Daily Yield Curves Underlying the Index

As described in the U.S. Dollar ICE Bank Yield Index white paper, IBA is seeking feedback on the current proposed
curve-fitting methodology and is considering alternative approaches:

e The current Index curve-fitting methodology uses a least squares best fit of all eligible data points to a third
order polynomial. This approach assumes the yield curve is smooth and that it does not oscillate (i.e. move up
and down repeatedly). As a result, where the distribution of the weighted and adjusted transaction yields is
uneven (as it will tend to be given marginal differences in yields between different banks and different bonds
and given the tendency of bond maturities to cluster around standard maturity dates), this methodology will
operate to smooth out the data points into a continuous curve with a limited number of turning points. However,
extreme outlier transactions have the potential to distort the whole curve.

e Another common curve-fitting approach is to use a regression based on localized splines, whereby separate
polynomial curves are blended together. Using this approach, unevenly distributed or outlier data points will
only affect the immediately surrounding section of the curve. This also allows the curve to adopt irregular
shapes, potentially with multiple peaks and troughs. Spline-based curve-fitting can be tuned with more or less
localization (i.e. constructed from a greater or lesser number of curve sections).

¢ In either a simple polynomial or a spline-based regression, outlier data points can potentially distort either part
or the whole of the curve. A simple outlier exclusion approach, based on rejecting points located very far from
an initial curve calculation, can potentially help to reduce their impact. However, any outlier exclusion approach
relies on setting an appropriate sensitivity range (with the intention being to exclude only unrepresentative
points markedly different in value from an initially calculated curve), so that the final curve does not deviate too
far from the available market information and result in an unrepresentative index.

e A'robust" regression methodology can also be used to address outlier data points. This approach uses
multiple iterations to find a best-fit curve, with data points nearer to the curve given the greatest weight to
minimize the influence of relative outliers.

IBA's goal is to build an Index that can measure the yields at which investors are willing to invest U.S. dollar funds
in large, internationally active banks on a wholesale, unsecured basis by incorporating as many representative and
eligible data points as possible into the construction of the yield curve. The preliminary selection of a third order
polynomial curve reflects the expectation that a curve constructed from a wide range of data points, which is
designed to be credit sensitive in nature, will be the best indication of consensus yields. It also reflects the
assumption that localized variations in the curve, resulting from clustering or unevenly distributed inputs, should not
result in considerable distortion.

However, IBA recognizes that this approach is potentially sensitive to outliers (e.g. erroneous reported yields or
transactions that are unrepresentative for some reason), and so it is likely that some adjustment will be needed to
the model in order to minimize their effects.

Some feedback has suggested that a more localized fit, such as a spline-based regression, would more accurately
reflect the data points across the yield curve and would also reduce the likelihood of outliers in any maturity range
distorting the rates in other parts of the curve.
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Another suggestion has been to convert the curve-fitting stage of the Index methodology into a process for
generating a pure credit spread curve (i.e. the spreads at which banks are borrowing relative to a “risk free” rate).
Using this approach, each transaction input data point would be converted to reflect the spread of the relevant
transaction yield over a notional “risk free” rate curve (e.g. an implied term SOFR22 curve). These resulting
converted “spread” inputs could then be used to generate a fitted-curve representing borrowing spreads only,
which could be added back to the notional “risk free” rate curve (e.g. the implied term SOFR curve at a certain point
in time) in order to produce a composite curve and the associated Index settings.

IBA is asking for further feedback on its curve-fitting methodology and how to handle outlier data in the Updated
Feedback Questions section.

Contingencies in the Event that Insufficient Input Data Points are Available in order to Generate One-
month, Three-month and Six-month Settings Based upon the Index Methodology

IBA has received feedback asking whether and how the Index would be published in the event that insufficient
transaction data points are available to produce the yield curve and generate the one-month, three-month and six-
month settings using the Index methodology, as might be the case during a period of market illiquidity.

IBA’s proposed approach is to follow a contingency policy, which involves publishing the settings that were last
determined based upon transaction input data using the applicable Index methodology, adjusted for movements in
“risk free” rates (e.g. OIS, U.S. Treasury yields or implied term SOFR rates, if available). An example of how this
would work is detailed in Figure 8, below.

Figure 8: Contingency Rate Calculation

USD 3M IBYI 3M Risk Free Rate Contingency 3M IBYI

1 September 20XX (A) 3.00 % (X) 2.00%

2 September 20XX Insufficient data (Y) 1.95% (A+[Y-X]) = 2.95%

This procedure could allow for the continued publication of the Index during periods of market illiquidity. These
“contingency” settings would incorporate both the most recently available eligible credit sensitive transaction data
(i.e. the most recent Index setting derived from the relevant transaction data inputs using the Index methodology,
as opposed to the contingency policy) and “risk free” rates data, in order to ensure the contingency rates are
representative of, and responsive to, market conditions at the time. The Index would resume publication in
accordance with the usual methodology as soon as enough primary market funding and/or secondary market bond
transaction data points were available.

It should be noted that the incorporation of both primary market funding and secondary market bond transaction
data into the Index determination process should reduce incidences where this contingency approach is needed
when compared with an index comprised of solely funding or bond transaction data. There have been no days
within the test period to date on which a contingency rate would have needed to be published based on the
preliminary Index methodology?“.

IBA is asking for feedback on its approach to contingency publications in the Updated Feedback Questions section.

23 Secured Overnight Financing Rate published by the Federal Reserve Bank of New York
24 please note that, due to the period during which transaction data is available, IBA is unable to assess how the preliminary Index methodology would have
performed during the period of the financial crisis and whether a contingency rate might have been required
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Updated Testing Results

IBA has performed test calculations for the U.S. Dollar ICE Bank Yield Index during the period from January 1,
2018 to March 31, 2019 using the preliminary Index methodology (as described in the section headed Background,
Rationale and Methodology?®) in order to generate daily one-month, three-month and six-month settings26. IBA has
also generated Index settings for this period using the preliminary Index methodology adjusted so that outlier data
points are excluded from the curve-fitting process based on a +100bp sensitivity range.

Line charts showing the one-month, three-month and six-month settings for the U.S. Dollar ICE Bank Yield Index

during the entire updated test period are shown in Figures 9, 10 and 11 below, together with these settings

applying the +100bp outlier sensitivity range and the corresponding U.S. Dollar LIBOR settings for the same time
period?’.

Figure 9: U.S. Dollar ICE Bank Yield Index: 1M

USD ICE Bank Yield Index : 1M
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25 The methodology is described more fully in the U.S. Dollar ICE Bank Yield Index white paper

26 The curve-fitting process in the preliminary Index methodology used to calculate the test results does not exclude or otherwise seek to adjust for any “outlier” data
points

27 Note that U.S. Dollar LIBOR and the U.S. Dollar ICE Bank Yield Index are produced using different methodologies and different data sources. As a result, care
should be taken when comparing U.S. Dollar LIBOR and the U.S. Dollar ICE Bank Yield Index for any period, including the period of testing
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Figure 10: U.S. Dollar ICE Bank Yield Index: 3M

USD ICE Bank Yield Index : 3M

e=ms| [BOR 3M IBYI 3M  ===|BY| Excl.Outliers 3M
Averages

3 month IBYI as calculated: 2.35%
3 month IBYI (Outliers excluded): 2.35%
3 month LIBOR as published: 2.38%

w w
o N
1

NN
N R o

2.0

Annualized yield (%)

Figure 11: U.S. Dollar ICE Bank Yield Index: 6M

USD ICE Bank Yield Index : 6M
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During the testing period, the Index was based on an average of 153 transaction inputs per day.
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Updated Feedback Questions

IBA is extending the period in respect of which it is seeking feedback on the U.S. Dollar ICE Bank Yield Index to
May 31, 2019, in order to give market participants more time to consider and respond in respect of the preliminary
Index methodology, the additional points covered in this update and the updated test results.

Please see below the specific questions in respect of which IBA is requesting feedback from market participants
and stakeholders, based on the feedback questions set out in the U.S. Dollar ICE Bank Yield Index white paper.

Please refer to Appendix 1 (Draft Term Sheet) of the U.S. Dollar ICE Bank Yield Index white paper for further
details on the Index methodology, including input data sources, eligibility criteria and weightings/adjustments.

Please see Appendix 2 (Curve-fitting Methodology) of the U.S. Dollar ICE Bank Yield Index white paper for further
details on the curve-fitting methodology and some potential alternative approaches.

1.

Do you agree that the U.S. Dollar ICE Bank Yield Index will be representative of the average yields at which
investors are willing to invest U.S. dollar funds on a senior, unsecured basis in large internationally active
banks operating in the wholesale U.S. dollar markets?

Do you agree that the U.S. Dollar ICE Bank Yield Index should be published for one-month, three-month and
six-month tenors, or should other tenors be included? Is a shorter tenor required for stub calculations, or could
a different overnight rate be used for this purpose?

a. Do you agree with the curve-fitting methodology described in the U.S. Dollar ICE Bank Yield Index white
paper (i.e. a least squares best fit of all eligible data points to a third order polynomial), or would a different
curve-fitting model (such as a spline-based approach) be more appropriate?

b. Should IBA seek to address or exclude outlier transaction yields when constructing the yield curve, either
through the use of a robust regression model or by imposing a +/- 100bps (or other size) sensitivity test relative
to the calculated curve?

c¢. Should IBA seek to construct a separate credit curve from the input data points and add this back to a
notional “risk free” rate curve to generate a composite curve for the Index?28.

See below an example of an extreme outlier transaction at the short-end of the yield curve during a less liquid
market period noticeably influencing the curve-fitting process on July 3, 2018 (Figure A) and resulting in a
visible spike in the one-month rate chart over both July 3 and July 4, 2018 (Figure B). Figure B also shows the
effect on the rate of applying a robust regression model and a +/- 100bps sensitivity.

28 See note on Weightings of Funding Transaction Data Compared with Bond Transaction Data in the Index above for further information
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Figure A: U.S. Dollar ICE Bank Yield Index: July 3, 2018

USD ICE Bank Yield Index for 03-Jul-2018
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Figure B: U.S. Dollar ICE Bank Yield Index: 1M
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See below a further example of outlier transactions at the middle of the yield curve during a period of market

volatili

ty noticeably influencing the curve-fitting process during December 2018, with December 17, 2018 used

as an example date (Figure C). This was a factor resulting in a visible spike in the three-month rate chart during
mid-December 2018 (Figure D). Figure D also shows the effect on the rate of applying a robust regression

model

and a +/- 100bps sensitivity.?°

2% The charts in Figures A to D are shown together with the corresponding U.S. Dollar LIBOR settings/yield curves. Note that U.S. Dollar LIBOR and the U.S. Dollar
ICE Bank Yield Index are produced using different methodologies and different data sources. As a result, care should be taken when comparing U.S. Dollar LIBOR
and the U.S. Dollar ICE Bank Yield Index for any period, including the period of testing
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Figure C: U.S. Dollar ICE Bank Yield Index: December 17, 2018

USD ICE Bank Yield Index for 17-Dec-2018
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Figure D: U.S. Dollar ICE Bank Yield Index: 3M
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4. Do you agree with a target of ten (10) transactions per maturity range, or should this target be increased for
some/all maturity ranges? When responding to this question please consider the curve-fitting methodology,
which incorporates all eligible data points across the curve on any given day to construct a “best fit” yield curve.
Note also that if the requirement for multiple funding transactions with multiple counterparties is removed from

the methodology, then the total number of eligible transactions for each calculation day might be expected to
increase°,

5. a. Do you agree with using eligible transactions from input windows for up to five (5) previous calculation days
where the target number of transactions for a particular maturity range is not achieved using only the input
window for the current calculation day? Note that the preliminary methodology may utilise transactions in
respect of up to five previous calculation days in order to achieve at least the target. If this process results in

30 See note on Potential Adjustments to the Input Data Eligibility Criteria in order to Increase Transaction Volumes above for further information
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ten or more eligible transactions for a given maturity range, then no additional previous days’ transactions will
be utilised but all such eligible transactions will be utilised.

b. Would it be more appropriate to use transactions from a greater/smaller number of previous days’ input
windows for any or all of the maturity ranges where the target is not achieved using the current day’s window?

c. Would it be more appropriate to use transactions from previous days’ input windows irrespective of whether
the target is reached using the current day’s window?

6. Do you agree that primary market funding transactions should be assigned an initial weighting of 100 percent
and that secondary market bond transactions should be assigned an initial weighting of 50 percent because
funding transactions tend to be of a larger size than secondary market transactions in bank bonds? Would an
alternative weighting (e.g. a greater range of weightings of the types of input data used in the construction of
the Index to better reflect variations in volumes seen in respect of the different types of input data)3! or no
weighting be more appropriate?

7. Do you agree that transactions from input windows for previous calculation days should be given a lower
weighting than transactions from the current day’s input window? Do you have any comments on the
weightings suggested?

8. Where transactions from input windows for previous calculation days are allocated to a maturity range, is an
OlIS-based adjustment sufficient or should other factors be taken into consideration?

9. Do you agree that no single bond issuer should be able to represent more than ten (10) percent of the number
of bond transactions used to construct the U.S. Dollar ICE Bank Yield Index for any given calculation day?

10. Should IBA include transactions for bank holding companies in any circumstances (e.g. one which has
consistent pricing levels with the operating company level issuance)? For example, should the methodology
include the holding company debt of Goldman Sachs Group Inc. and Morgan Stanley or The Bank of New York
Mellon Corporation, given their business profiles and the minimal amount of bond issuance at the bank
operating company level for each of these institutions? What criteria might distinguish the eligibility of bank
holding company obligations from operating company obligations (e.g. different business/credit profile or
different pricing)?

11. Please provide feedback on any of the eligibility criteria for:

a. Primary market funding transactions (i.e. transaction type, counterparty type, funding location, transaction
size, minimum number of transactions, minimum number of counterparties). Should the requirement for
multiple funding transactions with multiple counterparties be removed from the criteria and, if so, should the
minimum transaction size for individual transactions be varied?3?; and

b. Secondary market bond transactions (i.e. bond type (coupon type and call eligibility), coupon range, bond
issuance size, transaction size, days to maturity of bond). Should floating rate bonds be considered for
inclusion in the Index?

Please also provide feedback on the process for varying any eligibility criteria in the future to reflect
developments in the market. This would be subject to an appropriate consultation process.

12. Please provide any comments on IBA’s contingency proposals regarding how the Index would be published in
the event that insufficient transaction data points are available to produce the yield curve and generate the
one-month, three-month and six-month settings on a given day.3?

13. Should IBA use evaluated prices and associated yields for bonds that otherwise satisfy the input data eligibility
criteria for the Index but in respect of which there are no secondary market transactions that are eligible for the

31 See note on Weightings of Funding Transaction Data Compared with Bond Transaction Data in the Index above for further information

32 See note on Potential Adjustments to the Input Data Eligibility Criteria in order to Increase Transaction Volumes above for further information

33 See note on Contingencies in the Event that Insufficient Input Data Points are Available in order to Generate One-month, Three-month and Six-month Settings
Based upon the Index Methodology above for further information
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14.

15.

16.

17.

18.

purposes of constructing the yield curve for a particular calculation day? The purpose of incorporating
evaluated prices would be to expand the input data set that is used to calculate the Index on any given day
(note that evaluated prices are widely used in the calculation of fixed income benchmarks incorporating
corporate bonds given the liquidity characteristics of the corporate bond market).

Should any other sources of/types of data be considered for inclusion in the Index?

Do you agree with publishing the U.S. Dollar ICE Bank Yield Index daily in the morning New York time on the
day following the day in respect of which the yield curve is calculated?

Should the administration and calculation of the U.S. Dollar ICE Bank Yield Index be undertaken in the United
Kingdom, in the United States or in another jurisdiction?

Please provide any other feedback you have on the U.S. Dollar ICE Bank Yield Index or its methodology.

Please provide any feedback you have on IBA’s proposed timeline and next steps for the launch of the U.S.
Dollar ICE Bank Yield Index.
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Disclaimers

IBA reserves all rights in the methodologies (patent pending) and outputs disclosed in this document, the white
paper and on |BA’s website, and in the copyright in this document, white paper and on |IBA’s website. None of
these rights may be used without a written license from IBA. Market participants and other stakeholders may make
a reasonable number of copies of this document and the white paper for the sole purpose of providing feedback to
IBA on the proposed Index.

The outputs shown in this document, the white paper and on IBA’s website 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 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 methodologies disclosed in this document and the white paper are subject to changes in response to feedback
from market participants and other stakeholders and IBA's further development work. These changes might alter
the outputs shown in this document, the white paper and on IBA’s website. There is no guarantee that IBA will
continue to test the 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 Index when developing and executing transition or fallback
plans.

None of IBA, Intercontinental Exchange, Inc. (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 for the information contained in this document, the white paper and on IBA’s website or any use that you
may make of it. All implied terms, conditions and warranties and liabilities in relation to the information 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.

Financial Industry Regulatory Authority, FINRA, Trade Reporting and Compliance Engine, and TRACE are
trademarks of Financial Industry Regulatory Authority, Inc. (FINRA), in the US and/or other countries. All rights
reserved. 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.

General

IBA is authorised and regulated by the Financial Conduct Authority. ICE, LIBOR, ICE LIBOR, ICE Swap Rate and
ICE Benchmark Administration are trademarks of 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.

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).”
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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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