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1 INTRODUCTION

The MSCI Unexpected Market Closure Indexes methodology aims to account for unexpected
market closure events affecting the trading of underlying MSCI Index constituents on the
day of a scheduled index futures expiry. In case of such events, adjustments to the market
performance of a given MSCI Index denoted by its index level will be made available as an
Unexpected Market Closure Index level on subsequent days, at the resumption of the
affected markets.
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CALCULATING THE MSCI UNEXPECTED MARKET CLOSURE INDEX
LEVEL

The MSCI Unexpected Market Closure Index level is calculated for any given underlying MSCI
Index as per the following steps

e Unexpected Market Closure Event detection
e Corporate Events treatment
e Calculation of Unexpected Market Closure Index level

e Conversion to target currency

UNEXPECTED MARKET CLOSURE EVENT DETECTION

An unexpected closure of the stock exchange on which the underlying Index constituents are
listed will lead to interruption in trading of these constituents on scheduled index futures
expiry day. There can be a number of circumstances that could affect trading on a given
stock exchange with varying degrees and periods of impact. For an Unexpected Market
Closure Index level to be calculated as per MSCI Unexpected Market Closure Indexes
methodology, MSCI will monitor for such events based on the following definition.

Unexpected Market Closure Event: Definition

An event on a given market (stock exchange) will be considered an “Unexpected Market
Closure Event” when all of the below criteria are met:

e ltisa regular business day’ for that stock exchange (Unexpected Market Closure
Events cannot occur on scheduled stock exchange holidays)

e Alimitation on trading2 remains in effect during the half hour period preceding the
close of trading for that exchange. In order to account for the differences in liquidity
patterns across Frontier Markets that are classified into very low, low or average
liquidity markets, the potential limitation on trading is evaluated for the entire period
of trading hours for such exchanges

! For exchanges that have a scheduled holiday on index futures expiry day, the business day prior to the scheduled index
futures expiry will be considered for determination of the Unexpected Market Closure Event

2 A limitation on trading will be recognized as complete lack of trading for associated index constituent listed on given
exchange
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e Interruption in trading affects at least 50% of the securities (by number) within MSCI
ACWI + Frontier Markets IMI? constituents listed on that exchange. In order to
account for the differences in liquidity patterns across Frontier Markets that are
classified into very low, low or average liquidity markets, if such an exchange lists
fewer than 5 MSCI ACWI + Frontier Markets IMI constituents, the interruption in
trading should affect all constituents listed on the particular exchange

For example, on the day of the index futures expiry that is a regular business day for a stock
exchange on which x constituents of the MSCI ACWI + Frontier Markets IMI are listed, if (x/2)
or more constituents’ do not trade within the last half hour of the scheduled trading close,
the exchange will be noted to suffer an Unexpected Market Closure Event.

MSCI may attempt to determine the veracity of the outage on the stock exchange leading to
an Unexpected Market Closure Event being detected. In cases where any contrary
information is available noting business as usual proceedings on the stock exchange, MSCI
will proceed with regular use of same-day prices and spot FX rates for securities listed on the
stock exchange within the underlying Index for the index level calculation.

The securities in the underlying Index affected by suspensions, halted by reason of price
movements otherwise exceeding pre-set levels permitted by the relevant exchange (i.e.
circuit breakers being triggered), etc. on the expiry day, which do not trade in the half hour
preceding the close of the stock exchange will be considered interrupted. For evaluating the
fulfilment of the criterion of at least 50% securities within MSCI ACWI + Frontier Markets IMI
being interrupted, these securities will contribute towards the check for this threshold
violation.

A decision to permanently discontinue trading (i.e. delisting) in one or more of the stocks
which then comprise the index will not be counted while determining the Unexpected
Market Closure Event.

A stock exchange that has reopened for trading during a day on which an outage had
occurred during earlier trading hours on the index futures expiry day will not be considered
disrupted if it stays open through the last half hour preceding the scheduled market close.

The “reopen day” for a stock exchange suffering from an Unexpected Market Closure Event
on index futures expiry day will be a regular trading day after the index futures expiry day
when it does not suffer an Unexpected Market Closure Event as defined earlier.

® please refer to the MSCI Global Investable Market Indexes methodology at https://www.msci.com/index-methodology

* for odd values of x, (x/2) is rounded up to the next integer value
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CORPORATE EVENTS AND DIVIDENDS TREATMENT

The Corporate events for the calculation of the Unexpected Market Closure Index level are
maintained and implemented in accordance with the respective underlying Index
Methodology. The details regarding specific treatment of corporate events relevant to the
Indexes can be found in the underlying Index methodology books.

In the event of Unexpected Market Closure Events on index futures expiry day affecting
stock exchanges on which underlying Index constituents are listed, corporate events related
to all securities listed only on the affected exchanges, with ex-date between index futures
expiry day until the reopen day of listing exchanges will be deferred to the first non-
disrupted reopen day for the market for the calculation of the Unexpected Market Closure
Index level.

For Corporate events on underlying Index constituents with ex-date on or after index futures
expiry day until the reopen day of stock exchanges suffering an Unexpected Market Closure
Event, if Price Adjustment Factor (PAF) needs to be applied, all such respective adjustments
for the index constituent are aggregated as a PAF, g gyegate, and applied to the closing
market price of the affected security on the first non-disrupted reopen day.

Similarly, for dividends on underlying Index constituents with ex-date between index futures
expiry day until the reopen day of listing exchanges affected by Unexpected Market Closure
Events, the reinvestment within the MSCI Daily Total Return (DTR) Indexes will be made as
of the close of the reopen day.

The Index constituent deletions within the Unexpected Market Closure Index level
calculation follow the treatment within the underlying Index. In cases where the constituent
being deleted is affected by an Unexpected Market Closure Event, if the security trades on
the non-disrupted reopen day, then the closing market price from the reopen day will be
used for deletion. If the security stopped trading during the effective days of the
Unexpected Market Closure Event, a deletion price consistent with the underlying Index will
be used.

Further details regarding the treatment of corporate events and dividends relevant to the
MSCI Indexes can be found in the MSCI Corporate Events Methodology and in the MSCI
Index Calculation methodology book respectively.

The underlying Index methodology books, the MSCI Index Calculation methodology book
and the MSCI Corporate Events methodology book are available at:

https://www.msci.com/index-methodology
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CALCULATION OF UNEXPECTED MARKET CLOSURE INDEX LEVEL

The MSCI Unexpected Market Closure Index level is calculated as per the MSCI Index
Calculation methodology, with adjustments for the calculation noted in this methodology
book to enable replicability of index performance at index futures expiry.

On the day of the scheduled index futures expiry, if there are no Unexpected Market Closure
Events affecting any underlying Index constituents, the index level will be considered final
for the current expiry period and no adjustments will be made to this value.

In the presence of any Unexpected Market Closure Event affecting any exchange within the
underlying Index on the index futures expiry day, an Unexpected Market Closure Index level
will be provided on subsequent business days to account for the interruption in trading. The
Unexpected Market Closure Index level will be updated at the close of the first reopen day
for each of the affected stock exchanges until no such index constituents remains affected,
or 5 business days have elapsed after the expiry day.

The Unexpected Market Closure Index level is calculated using closing market prices’ from
the index futures expiry day for stock exchanges that operate as per regular schedule, while
closing market prices from the reopen day for stock exchanges that are affected by
Unexpected Market Closure Events are used. The WM Reuters Spot FX rates from the same
day corresponding to security prices are used for the index level calculation.

The index level on the index futures expiry day will be the same as the underlying MSCI
Index level. If any exchanges listing the constituents of the underlying MSCI Index suffer any
Unexpected Market Closure Events, adjustments will be available starting on the next
business day, contingent upon reopening of the affected exchange.

Unexpected Market Closure Index levels will only be calculated for a fixed period of 5
business days following scheduled index futures expiry. If any of the affected exchanges do
not reopen at the close of this period, the security prices from expiry day will be carried over
for the calculation of the final Unexpected Market Closure Index level for the period.

UNEXPECTED MARKET CLOSURE INDEX LEVEL

The Unexpected Market Closure Index level for the Price Index level of a MSCI Index will be
calculated as

® As per MSCI Closing price policy in MSCI Index Calculation methodology
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UnexpectedMarketClosurePricelndexLevelUSD,,; =
IndexAdjustedMarketCapUSD;

PricelndexLevelUSD,_
riceidext.eve -1t IndexInitialMarketCapUSD;

Where:

e UnexpectedMarketClosurePricelndexLevelUSD., , is the Unexpected Market

t+k
Closure Index level for index futures expiry on t, calculated after k business days due to
Unexpected Market Closure Events; k = 0 when there are no such events and maximum

allowed value of k is 5.
e PricelndexLevelUSD,_, is the Price Index level in USD at time t-1.

o IndexAdjustedMarketCapUSD
in USD at time t+k.

t+k s the Adjusted Market Capitalization of the index

e IndexInitialMarketCapUSD, is the Initial Market Capitalization of the index in USD at
time t.

The Unexpected Market Closure Daily Total Return Index level also accounts for impact of
daily dividends, in addition to applying the change in the market performance to the
previous period Index level

The Unexpected Market Closure Index level for the Daily Total Return (DTR) Index level of a
MSCI Index will be calculated as

UnexpectedMarketClosureDTRIndexLevelUSD, . =

DTRIndexLevelUSD.. - + (IndexAdjustedMarketCapUSD,, + IndexDividendImpactUSD, )
t-1

IndexInitialMarketCapUSD,

Where:

o UnexpectedMarketClosureDTRIndexLevelUSD,
Closure Index level for index futures expiry on t, calculated after k business days due to
Unexpected Market Closure Events; k = 0 when there are no such events and maximum
allowed value of k is 5.

is the Unexpected Market

e DTRIndexLevelUSD,_, is the Daily Total Return Index level in USD at time t-1.

e IndexDividendImpactUSD,,, is the gross or net amount of dividends in USD to be

reinvested in the index in USD at time t+k.
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INDEX MARKET CAPITALIZATION

IndexAdjustedMarketCapUSD, ) =

Z Z EndOfDayNumberOfShares,_, * PricePerShare,, ; * InclusionFactor, * PAFi4ggregate

FXrate,, ;
VE Lt SEV,j )

IndexInitialMarketCapUSD, =

Z EndOfDayNumberOfShares,_; * PricePerShare,_, * InclusionFactor;

FXrate,_
sel,t t=1

Where:

e EndOfDayNumberOfShares,_, is the number of shares of security s at the end of
day t-1 listed on stock exchange V.

° PricePerShareHj is the price per share of the security s at time t+j. When the listing
exchange V is not undergoing an Unexpected Market Closure Event i.e. j is O for stock
exchanges that have no interruptions on index futures expiry day t. j is reopen day for
each affected stocks exchanges

e PricePerShare,_q is the price per share of security s at time ¢t-1.

e InclusionFactor, is the inclusion factor of the security s at time t. The inclusion factor
can be one or the combination of the following factors: Foreign Inclusion Factor,
Domestic Inclusion Factor, Growth Inclusion Factor, Value Inclusion Factor, Index
Inclusion Factor (*).

®  PAF j4g4regate 1S the aggregate Price Adjustment Factor of the security s at time t+k, as
described in the Corporate Events treatment section.

e FXrate,;is the FXrate of the price currency of security s vs USD at time t+. It is the
value of 1 USD in foreign currency.

e [Xrate,_q is the FX rate of the price currency of security s vs USD at time t-1. It is the
value of 1 USD in foreign currency.

DIVIDEND IMPACT
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IndexDividendImpactUSD, ) =

Z EndOfDayNumberOfShares ,_qate—1 * DividendPerShare, . * InclusionFactor,

FXrate
SEIt t+k

Where:

o EndOfDayNumberOfShares
end of the dividend ex-date-1.

ex—date—1 1S the number of shares of the security s at the

e DividendPerShare,, is the gross or net dividend per share expressed in the same
currency unit as the price per share of the security s to be reinvested at time t+k.

CONVERSION TO TARGET CURRENCY

The Unexpected Market Closure Index level for the underlying MSCI Index can be calculated
into any currency by converting the index in USD into the selected currency using the
formula below. The FX rate from the index futures expiry day will be used for the conversion
of the Unexpected Market Closure Index level from USD to target currency.

If the base date of the index is prior to the start date of the currency, the indexes will be
rebased and converted using the following formula:

UnexpectedMarketClosurelndexLevelinCurrency
UnexpectedMarketClosurelndexLevelinUSD, FXrate,
*

=100 * -
IndexLevelin USDcurrency_b ase_date Fxratecurrency_base_date

Note that 100 in the formula is the base value. This base value can be different than 100
(e.g. 1000 depending on the indexes).

e [f the base date of the index is equal or posterior to the start date of the currency, the
indexes will be converted only, using the following formula:

UnexpectedMarketClosurelndexLevelinCurrency;
FXrate;

= UnexpectedMarketClosurelndexLevelinUSD, ., *
rHe FXrateingex_pase_date
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For more information, visit us at
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This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property
of MSCI Inc. or its subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct or indirect suppliers or any third party involved in making or compiling any
Information (collectively, with MSCI, the “Information Providers”) and is provided for informational purposes only. The Information may not be modified, reverse-
engineered, reproduced or redisseminated in whole or in part without prior written permission from MSCI.

The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the
Information may not be used to create indexes, databases, risk models, analytics, software, or in connection with the issuing, offering, sponsoring, managing or
marketing of any securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the
Information or any other MSCI data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS
MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE
THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES
(INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability
regarding any of the Information for any direct, indirect, special, punitive, consequential (including lost profits) or any other damages even if notified of the
possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited, including without limitation
(as applicable), any liability for death or personal injury to the extent that such injury 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 taken as an indication or guarantee of any future performance, analysis, forecast
or prediction. Past performance does not guarantee future results.

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or
clients when making investment and other business decisions. All Information is impersonal and not tailored to the needs of any person, entity or group of
persons.

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

It is not possible to invest directly in an index. Exposure to an asset class or trading strategy or other category represented by an index is only available through
third party investable instruments (if any) based on that index. MSCI does not issue, sponsor, endorse, market, offer, review or otherwise express any opinion
regarding any fund, ETF, derivative or other security, investment, financial product or trading strategy that is based on, linked to or seeks to provide an
investment return related to the performance of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked
Investments will accurately track index performance or provide positive investment returns. MSCI Inc. is not an investment adviser or fiduciary and MSCI makes
no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual
assets. Index returns do not reflect payment of any sales charges or fees an investor may pay to purchase the securities underlying the index or Index Linked
Investments. The imposition of these fees and charges would cause the performance of an Index Linked Investment to be different than the MSCl index
performance.

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

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index
methodologies. Accordingly, constituents in MSCI equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusion of a security within an
MSCl index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it considered to be investment advice.

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

MSCI receives compensation in connection with licensing its indexes to third parties. MSCI Inc.’s revenue includes fees based 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 Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any
applicable products or services from MSCI 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 products or services are not intended to
constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may 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 MSCI, and may also purchase research or other
products or services from MSCI ESG Research. MSCI ESG 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 any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD, 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 and is the exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a
service mark of MSCI and Standard & Poor’s.
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