Consultation on the
Potential Replacement
Rates for LIBOR and EONIA
in the MSCI Indexes

December 2020

MSCI




Y Background

The London Inter-bank Offered Rate (LIBOR) is a benchmark interest rate at which major global banks
lend to one anotherinthe interbank market.

It is a forward-looking, unsecured rate administered by the Intercontinental Exchange (ICE) and
regulated by the UK’s Financial Conduct Authority (FCA).

LIBOR s published for five currencies: US dollar, the Euro, the British Pound, the Japanese Yen, and
the Swiss Franc

The FCA announced that after 2021 it will no longer compel panel banks to submit quotes for
LIBOR*and firms should transition to alternative reference rates.

Euro OverNight Index Average (EONIA) is the rate at which banks of sound financial standingin the
European Union (EU) and European Free Trade Area (EFTA) countries lend funds in the interbank
money market in Euro.

European Money Markets Institute (EMMI) will continue to publish EONIA until 31 January 2022,
after which it will be discontinued.

M S ‘ I : / *MSCl is aware about the consultation from ICE Benchmark Administration to cease publication of the overnight and one, three, six and 12 month

USD LIBOR settings immediately following the LIBOR publication on June 30, 2023. 2



V Proposed LIBOR replacement rates in MSCI Indexes”

* Overnight Rates: The working groups on LIBOR replacement across all currencies have already recommended alternate
risk-free rates (RFR) for overnight maturity
— MSCI proposes to use these as the replacement for overnight LIBOR
— MSCI proposes to replace EONIA with ESTER (Euro Short-Term Rate)
* Term Rates: There is currently no solidification on the replacement for forward-looking term rates for most currencies
— In such cases, and where other suitable term rates are not available, MSCI proposes to use the overnight RFRs as
the replacement for term LIBOR rates

LIBOR USD GBP EURO CHF JPY
Proposed Overnight SOFR ‘ 'SONIA ' ESTER ‘ SARON TONA .
Replacement Rate (Se‘curedh Overnight| (Sterling Overnight | (EuroShort-Term (Swiss AverageRate (Tokyo Overnight
Financing Rate) Index Average) Rate) Overnight) Average Rate)
Proposed Term
Replacement Rate SOFR SONIA Euribor (1M, 3M) SARON Yen TIBOR (1M, 3M)
(1M,3M)

* MSCIl invites feedback on this proposal on or before February 26, 2021, and will announce its decision by March 31, 2021
— MSCI proposes to implement this change from the August 2021 Quarterly Index Review (QIR)

MSCI may modify the proposals based on any newly available information prior to the announcement of the results of the
consultation

M S C I *Indexes where LIBOR/EONIA are used directly in the calculation and / or rebalancing ofthe Index. 3



P Impact across MSCI Indexes

* LIBORand EONIA are used as a direct component for the calculation and / or rebalancing in the
following MSCI Index methodologies®

Methodology Type

Rate and Tenor

Currency

Risk Control

Momentum**

Short & Leveraged

FX Hedge and Global
Currency

3-month LIBOR

3-month LIBOR

Overnight LIBOR

T1-month LIBOR

USD, EUR, GBP,
JPY, CHF

EUR, GBP, CHF

EONIA for EUR, LIBOR for
other currencies

USD, EUR, GBP, JPY, CHF

* LIBORis additionally used as aninput in Equity Risk Models (such as GEM-LT)

— Some MSCI Indexes (e.g. MSCI Minimum Volatility Indexes, MSCI Diversified Multiple-Factor
Indexes, etc.) are constructed using the Equity Risk Model data

— The potential candidate rates for LIBOR replacement to be adopted in the Equity Risk Models
are given for reference only in the latter part of the presentation™

MSCI

“These are standard MSCI methodologies. Any other standard methodologies using the above indexes for construction are also impacted. MSCI
has indexes based on custom methodologies whichuse LIBOR and EONIA.

** MSCI Momentum Indexes use USD 3-monthT-Bill rate for USD and 1-month Euroyen TIBOR for Japanese Yen

“*Refer to the slide titled “MSCI Indexes using Equity Risk Model data” for further details. These are not in the scope of this consultation.
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V Proposed replacement rates: Overnight LIBOR

* The working groups for LIBOR replacement across different currencies have recommended replacement rates for
overnight LIBOR

* MSCI proposes to replace overnight LIBOR rates with the below rates in line with the recommendations by the
working groups

LIBOR

Proposed
Replacement

Rate

Administrator

Secured

uSD GBP EURO CHF PR
SOFR SONIA ESTER SARON TONA
(Secured Overnight | (Sterling Overnight | (Euro Short- | (Swiss Average Rate [ (Tokyo Overnight
Financing Rate) Index Average) Term Rate) Overnight)” Average Rate)
Federal Reserve Bank European
of New York Bank of England Central Bank SIX Exchange Bank of Japan
Yes No No Yes No

* The proposed replacement rates are either EU BMR compliant / IOSCO compliant / published by central banks

* MSCI proposes to implement this change starting at the August 2021 Quarterly Index Review (QIR)

* MSCI proposes to use the rate published on the previous day if the current days’ rate is not available in time within
the MSCI systems for use inthe calculation of the indexes on that day

* MSCI proposes to replace EONIA with ESTER in line with the recommendation by working group tasked with EONIA

replacement

MSCI

*MSCI will use the SARON rate based on 6:00 PM CET fixing




P Replacement rates for term LIBOR

* There is currently no solidification on the replacement of forward-looking term rates for
most currencies and these rates are at different stages of evolution for each currency

LIBOR (1M, 3M) | Current Status on forward-looking term rate

USD

GBP

EUR

JPY

CHF

MSCI &

The Alternative Reference Rates Committee (ARRC) has released a Request for Proposals
(RFP) seeking a potential administrator to publish forward-looking term rates. Rate
publication expected by H1 2021.

Multiple vendors are publishing forward-looking term rates. However, these are proto-type
rates. Publication of production rates expected in Q4 2020.

Euribor is available as the potential replacement rate. EURIBOR is actively used by market
participants.

Quick Corp publishes Tokyo Term Risk Free Rate (TORF) with 1-month, 3-month and 6-
month tenors. However, these are proto-type rates. Publication of production rates expected
in mid 2021. Another forward-looking rate - TIBOR - is actively used by market participants.

Currently no forward-looking term rates are available. There are no plans currently to make
available forward-looking term rates.



V Proposed replacement rates: Term LIBOR

* Inthe case of EURO and Yen, MSCI proposes to use other forward-looking term rates - Euribor and TIBOR
respectively as replacement rates since these are already actively used by market participants

* For the other currencies (USD, GBP and CHF), as no forward-looking term replacements are currently

available, MSCI proposes to replace them with the overnight RFRs

LIBOR ( 1m,
3m)
Proposed
Replacement

Rate

Administrator

usD GBP EURO CHF JPY
SOFR SONIA SARON TIBOR
(Secured Overnight | (Sterling Overnight Euribor (Swiss Average Rate | (Tokyo Interbank
Financing Rate) Index Average) Overnight)” Offered Rate)
Federal Reserve Bank | b o Frgland EMMI SIX Exchange JBATA
of New York

* The proposed replacement rates are either EU BMR compliant / I0OSCO compliant / published by central

banks

* MSCI proposes to implement this change starting at the August 2021 Quarterly Index Review (QIR)

* MSCI proposes to use the rate published on the previous day if current days’ rate is not available in time
within the MSCI systems for use in the calculation of the indexes on that day

MSCI

*MSCI will use the SARON rate based on 6 PM CET fixing




' Simulated Index Impact: MSCI Short & Leveraged Indexes

There was no significant difference observed in the
index performance for MSCI World Short Daily Index
and MSCI World Leveraged 2X Daily Index using
overnight SOFR versus overnight USD LIBOR.

Cumulative Return from Nov 2014 to Nov 2020

MSCI World Short MSCI World Leveraged

IS Daily Index 2X Daily Index
Overnight USD LIBOR -46.61% 137.48%
Overnight SOFR -46.73% 137.74%
Difference 0.12% -0.26%

MSCI World Short Daily Index

MSCI World Leveraged 2X Daily Index

Difference in Index Performance for Index using
Overnight USD LIBOR - SOFR
0.0600%
0.0300%
0.0000% PR AN v e
-0.0300%
-0.0600%

MSCI

Difference in Index Performance for Index using Overnight
USD LIBOR-SOFR

0.0600%
0.0300%
0.0000%
-0.0300%

-0.0600%
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P Simulated Index Impact: MSCI Risk Control Indexes

Minor difference was observed in the excess return
variant as the value for 3M USD LIBOR is slightly
higher than overnight SOFR for most part of the time
period over which simulation is performed

Cumulative Return from Nov 2014 to Nov 2020

Indexusing Total Return Excess Return
3M USD LIBOR 68.81% 56.25%
Overnight SOFR 68.55% 58.90%

Difference 0.26% -2.65%

MSCI World (Gross) Risk Control 10% (Total Return) Index

MSCI World (Gross) Risk Control 10% (Excess Return) Index

Difference in Index Performance forIndexusing
3M USD LIBOR-SOFR

0.0600%

0.0300%

0.0000% <
-0.0300%

-0.0600%

MSCI

Difference in Index Performance for Index using

3M USD LIBOR-SOFR
0.0600%
0.0300%
0.0000%

-0.0300%
-0.0600%
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P MSCI Indexes using Equity Risk Model data

* Equity Risk Model data is used in many MSCI Index methodologies suchas MSCI Minimum

Volatility Indexes, MSCI Diversified Multiple-Factor Indexes, etc.
* LIBOR is used as risk-free rate by the model to compute:

— Local excess asset returns

— Currency factor returns

* Potential Candidate rates” for affected currencies in the Equity Risk Models are shown below:

Currency

Rate currently

used

Candidate rates

USD GBP EURO CHF JPY
US 3-month T-hill GBP LIBOR EURLIBOR CHF LIBOR TIBOR
No change SONIA Euribor SARON No change

* The change in the Equity Risk Models to transition away from LIBOR is currently scheduled to
be implementedin late Q2/early Q3 2021, and will flow through to impacted MSCI Indexes
starting with the August 2021 Quarterly Index Review, as per the respective methodologies

RN,

MSCI

*For reference only and subject to change — not a consultation proposal

11



P Discussion points

* OvernightLIBOR and EONIA
— Do you agree with the proposed replacement rates for overnight LIBOR and EONIA?

— The overnight rates may be volatile during specific periods such as month end, quarter
end, year end. Do you prefer to apply any smoothing priorto using these rates?

— Do you prefer to apply any spread adjustment after transitioning to replacement rates
which are secured in nature?

— Do you agree with the timeline of implementation of the proposed rates (August 2021)?

* Term LIBOR

— Do you agree with the proposal to use overnight rates for replacement for term USD,
GBP and CHF LIBOR as no suitableterm replacement rates are currently available?

* Would you consider any other suitable replacement rates such as T-Bill rates or
Government Bond rates for replacement of term LIBOR rates?

— Do you agree with the timeline of implementation of the proposed rates (August 2021)?

MSCI & 2
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” Overnight USD LIBOR vs SOFR

Spread

Overnight SOFR

Overnight USD LIBOR

14

LIBOR - Alternative Rate.

LIBOR and Alternative Rate are based on computation date.

Spread values onRHS

AT
A
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Rate Comparison (GBP)

¥ Overnight GBP LIBOR vs SONIA
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Spread

Overnight SONIA

Overnight GBP LIBOR
LIBOR - Alternative Rate.

LIBOR and Alternative Rate are based on computation date.

Spread values onRHS

AT
A

MSCI



¥ Overnight EUR LIBOR vs ESTR
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== /N Euro LIBOR

Spread values onRHS = LIBOR - Alternative Rate.

LIBOR and Alternative Rate are based on computation date.

Rate Comparison (EUR)
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¥ Overnight CHF LIBOR vs SARON

Rate Comparison (CHF)
0.5
Oln-&-,..\i'ﬂrn—n.l - o .
) Q N &) ™ ) © A
o o oS f»Q& oS oS oS oS oS
o ot ot ol S o o o ot
oV oV oV oV oV oV oV oV oV
-0.5
-1
1.5
2
e OQvernight CHF LIBOR Overnight SARON === Spread

MSCI &

Spread values onRHS = LIBOR - Alternative Rate.

LIBOR and Alternative Rate are based on computation date.

17
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¥ Overnight JPY LIBOR vs TONA

Rate Comparison (JPY)
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Spread values onRHS = LIBOR - Alternative Rate.

A
M S C I = LIBOR and Alternative Rate are based on computation date. 18




” Term USD LIBOR vs SOFR

1M Term Rate Comparison (USD) 3M Term Rate Comparison (USD)
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Spread values onRHS = LIBOR - Alternative Rate.

A
M S C I = LIBOR and Alternative Rate are based on computation date. 19




” Term GBP LIBOR vs SONIA

1M Term Rate Comparison (GBP)
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LIBOR and Alternative Rate are based on computation date.
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3M Term Rate Comparison (GBP)

™
-
“
I T T T TN TN~ SN S S N N
AN NI A TN BN VN N S A SN S S
S & & F &K & O & & é‘)q/ Q"q/ o“q’ o& ¥
S 0¥ o o of o oY o of o of7 oF oY o8 of
A A A A A, B - M . - . (R A N - M

=3 month GBP LIBOR
Overnight SONIA
=== Spread: 3-month GBP LIBOR- SONIA

20

0.7
0.6
0.5
0.4
0.3
0.2
0.1

-0.1
-0.2
-0.3



” Term CHF LIBOR vs SARON

1M Term Rate Comparison (CHF) 3M Term Rate Comparison (CHF)

=1 month CHF LIBOR 3 month CHF LIBOR
Overnight SARON Overnight SARON
e===Spread: 1-month CHF LIBOR- SARON e====Spread: 3-month CHF LIBOR- SARON

Spread values onRHS = LIBOR - Alternative Rate.

A
M S C I = LIBOR and Alternative Rate are based on computation date. 21




” About MSCI

MSCI &

MSCI is a leading provider of critical decision supporttools and
services for the global investment community. With over 50 years of
expertise in research, data and technology, we power better
investment decisions by enabling clients to understand and analyze
key drivers of risk and return and confidently build more effective
portfolios. We create industry-leading research-enhanced solutions
that clients use to gaininsight into and improve transparency across
the investment process. To learn more, please visit www.msci.com.

The process for submitting a formal index complaint can be
found on the index regulation page of MSCI's website at:
https://www.msci.com/index-regulation.

22


http://www.msci.com/
https://www.msci.com/index-regulation

” Contact us

AMERICAS EUROPE, MIDDLEEAST ASIA PACIFIC
& AFRICA

Americas +1 888 588 4567 * Cape Town + 27 21673 0100 China North 10800 852 1032 *

Atlanta + 1404 551 3212 Frankfurt +49 69 133 859 00 China South 10800 152 1032 *

Boston + 1617 532 0920 Geneva +41 22 817 9777 Hong Kong + 852 2844 9333

Chicago + 1312675 0545 London +44 207618 2222 Mumbai +91 22 6784 9160

Monterrey + 52 81 1253 4020 Milan + 39 02 5849 0415 Seoul 00798 8521 3392 *

New York + 1212 804 3901 Paris 0800 915917 * Singapore 800 852 3749 *

San Francisco + 1415 836 8800 Sydney + 61 29033 9333

Séo Paulo + 5511 3706 1360 Taipei 008 0112 7513 *

Toronto + 1416 628 1007 Thailand 0018 0015 6207 7181 *
Tokyo +81 3 5290 1555

* = toll free

msci.com

clientservice@msci.com

I
M S ‘ I KD' The process for submitting a formalindex complaint can be found on the index regulation page of MSQ's website at: hitps://www.msd.convindex-regulation.
N
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” Notice & disclaimer

This document and all of theinformation contained in it, including without limitation all text, data, graphs, charts (colletively, the “Information”) is the property of MSCI Inc. or its subsidiaries (collectively, “MSCI"), or MSCI's licensors, direct orindirect suppliers or any third party involved in making or compiing any
Information gcollectlvely withMSClI, the “| Information Providers” ') andis provided for informational purposes only. The Infamation may not be modified, reverse-engineered, reproduced or redisseminated in whole or in part without prior written permission fromMSCI. Allrights in the Information are reservedby MSCI
and/or its Information Providers.

The Information may not be used tocreate derivative works or to verlfy or correct other dataor information. For examplelfut without limitation), the Information may not be used tocreate indexes, databases, risk models, analytics, software, or inconnection withtheissuing, offering, sponsoring, managing or
marketing of any securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to, tackingor otherwise derived fromthe Information or any other MSCI data, information, products or services.

The user of the Information assumes the entire risk of any useit may make or permit tobe made of the Information. NONE OA HEINFORMATION PROVIDERSMAKESANY EXPRESS ORIMPLIED WARRANTIESOR REPRESENT ATIONSWITHRESPECT TO THE INFORMATION (ORTHERESU LTS TO BEOBTAINED BY
THEUSETHEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLELAW, EACH INFORMATION PROVIDEREXPRESSLY DISCLAIMS ALL INPLIED WARRANTIES (INCLUDING, WITHOUT LIMTATION, ANY IMPLIED WARRANT IES OF ORIGNALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT,
COMPLETENESS, MERCHANT ABILITY ANDFITNESSFOR A PART ICULARPURPOSE) WITH RESPECT TO ANY OF THEINFORMATION.

Without limiting any of the foregoing and tothe maximum extent permitted by applicable law, in no event shall any Informatia Provider have any liability regarding any of the Information for any direct, indirect, special, punitive, consequential (including lost profits) orany other damages evenif notified of the
possibility of suchdamages. The foregoing shall not exclude or limit any liability’ that may not by applicable law be exclude or limited, including” without limitation (as applicable), any liability for death or personal injury tothe extent that suchrijury results from the negligence or willful default of itself, its servants,
agents or sub-contractors.

Information containing any historical information, data or analysis should not be takenas anindication or guarantee of anyfuture performance, analysis, forecast or prediction. Past performance does not guarantee future results.

The Information should not be relied on and is not asubstitute for the skill, judgment and experience of the user, its managment, employees, advisors and/or clients whenmaking investment and other business decisions. All Informationis impersonal and not tailored tothe needs of any person, entity or group of
persons.

None of the Information constitutes an offer to sell (or asolicitation of an offer to buy), any security, financial productor other investment vehicle or any trading strategy.

Itis not possible to invest directly in anindex. Exposure toan asset class ortrading strategy or other category represeted by an index is only available through third party investable instruments (if any) based on that index. MSCI does notissue, sponsor, endorse, market, offer, review or otherwise express any
opinion regarding any fund, ETF, derivative or other security, investment, financial product ortrading strategy that is basel on, linked to or seeks to provide aninvestment returnrelated tothe performance of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked
Investments willaccurately track index performance or provide positive investment returns. MSCI Inc. is not an investment aviser or fiduciary and MSCI makes norepresentationregarding the advisability of investing in any Index Linked Investments.

Index returns do not represent theresults of actual trading of investible assets/securities. MSCI maintains and calculatesridexes, but does not manage actual assets. Index returns do not reflect payment of any sales charges or fees an investor may payo purchase the securities underlying theindex or Index
Linked Investments. Theimposition of these fees and charges would cause the performance of anIndex Linked Investment to bedifferent than the MSCI index performance.

The Information may contain back tested data. Backtested performanceis not actual performance, but is hypothetical. There are frequently material differences betw eenback tested performance results and actual results subsequently achieved by any investment strategy.

Constituents of MSCI equity indexes are listed companies, whichare included in or excluded fromthe indexes according totheapplication of the relevant index methodologies. Accordingly, constituents in MSCI equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusionof a security within
an MSCl index is not arecommendation by MSCI tobuy, sell, or hold such security, noris it considered to be investment ad\de.

Dataand information produced by various affiliates of MSCI Inc.,including MSCI ESG Research LLC and Barra LLC, may be usedn calculating certain MSCI indexes. More information canbe found in the relevant index methodologies on www. msci.com.

MSCI receives compensation inconnection withlicensing its indexes to third parties. MSCI Inc.’s revenue includes fees base on assets in Index Linked Investments. Information can be found in MSCI Inc.’s company filings on the Investor Relations section of www.msci.com.

MSCI ESG ResearchLLC is aRegistered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSClhc. Except withrespecttoany applicable products or services fromMSCI ESG Research, neither MSCI nor any of its products or services recommends, endorses, approves or otherwise
expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and MSCI's poducts or services are not intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision andmay not be relied on as such.
Issuers mentioned or included in any MSCI ESG Research materials may include MSCI Inc., clients of MSCI or suppliers to MSCland may also purchase research or other products or services from MSCI ESG Research. MSCIESG Research materials, including materials utilized in any MSCI ESG Indexes or other
products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or anyther regulatory body.

Any use of oraccess toproducts, services or information of MSCI requires alicense from MSCI. MSCI,BarraRiskMetrics, |PD and other MSCI brands and product names are the trademarks, service marks, or registered trademarks of MSCI or its subsidiaries in the United States and other jurisdictions. The Global
Industry Classification Standard (GICS) was developed by andis the exclusive property of MSCI and Standard & Poor’s. “GlobalIndustry Classification Standard (GICS)”is aservice mark of MSCI and Standard& Poor's.

Privacy notice: For information about how MSCI collects and uses personal data, please refertoour Privacy Notice at https/www.msci.com/privacy-pledge.

This consultation may or may not lead to any changes in MSCI’s indexes. Consultation feedback will remain confidential
unless a participant requests that its feedback be disclosed. In that case, the relevant feedback would be published at
the same time as the final results of the consultation
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