.'. ' OOOOOOOOOOOOOOOO
..
.

MSCI CURRENCY
FACTOR INDEXES

AAAAAAAAAAA



A MSCI CURRENCY FACTOR INDEXES
. e | JANUARY 2019
..

CONTENTS 1 INtrOdUCHION cueeieeiiiicceecceeetee ettt snee 3
N o o (=D @ oo o ) d U o1 d [ o NSRS 4
0 R O 1 V=T o V1= PP SUPPPPRPPIN: 4
2.2 Constructing the MSCI Currency Factor INdeXes ........cccceeeerevieeeirciieeeenne 4
221 Defining the HOME CUITENCY ....eiiiiiiiiieniieeite ettt 4

2.2.2 Identifying the Currencies to be included in the IndeX........ccocvevvvieevcieeennnee, 5

2.2.3 Selection of Currencies in the INAeX .......cooccviieeiiiee e, 5

224 Weighting of Currencies in the INdeX ......ccccveveviiiie i, 5

2.3 Maintaining the MSCI Currency Factor Indexes.......cccccvueeeevivieeeiniineeenne 6
2.3.1 Resetting the Weights of Currencies in the IndexX ........ccccceevcveeeeiiiieeccieeceee, 6

2.4 Index CalcUlation ... 6
2.4.1 Calculation of Daily RETUINS.....ccoeiiieeiiie e 7

242 Calculation of Odd-Days Forwards Using a Linear Interpolation...................... 7

2.4.3 Calculation EXamMPIE.......ueeeeieee ettt e 8
Appendix |: Currency Factor Descriptors......ccceeveeveeeiieeeeeeeiieeeeeeeennn, 9
Appendix II: List of G-10 CUIT@NCIeS......cvvvvueieeeeeeeeeeeeeiiceee e e e eeeeeanns 11
Appendix Ill: MSCI Currency Factor Mix IndeX ......ccovveeveevvvinieneeennne. 12
Appendix IV: Data Treatment in MSCI Currency Factor Indexes....... 13
Methodology Book Tracked Changes.........ccceeeeevvviiieeeeieiiceeeeeennnne, 14

© 2018 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 2 OF 16



ot . .. MSCI CURRENCY FACTOR INDEXES
% | JANUARY 2019
L.

1 INTRODUCTION

MSCI Currency Factor Indexes (herein, the “Index”) aim to reflect the risk premia associated
with currencies. MSCI Currency Factor Indexes focus on three prominent style factors
associated with the currency asset class i.e. Carry, Value and Momentum.
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INDEX CONSTRUCTION

OVERVIEW

MSCI Currency Factor Indexes are designed to reflect the risk premia associated with the
currency factors. The currency weights are derived from their exposure to the given factor.
The excess return reflects the currency appreciation/depreciation of the currencies included
in the MSCI Currency Factor Index relative to the home currency.

The index aims to represent the performance of an investment process that uses a
combination of monthly trades of currency Forwards against the home currency.

MSCI currently offers the following currency factor indexes:

e MSCI Currency Value Factor Index.

e MSCI Currency Carry Factor Index.

e  MSCI Currency Momentum Factor Index.

e MSCI Currency Factor Mix Index.

The methodology described in this guide is a generic methodology that could be applied to
create other currency indexes from sets of currencies against a home currency.
CONSTRUCTING THE MSCI CURRENCY FACTOR INDEXES

Constructing the MSCI Currency Factor Indexes involves the following steps:

e Defining the home currency.

e |dentifying the currencies to be included in the index.

e |dentifying the weight for each currency in the index.

Each of these steps is described in detail below.

DEFINING THE HOME CURRENCY

Investors investing in foreign exchange would typically measure the performance of their
holdings relative to their home currency. For construction of MSCI Currency Factor Indexes,
the default home currency is the US Dollar.
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IDENTIFYING THE CURRENCIES TO BE INCLUDED IN THE INDEX

The ten currencies identified as G-10 currencies! are eligible currencies for inclusion in the
Index. The Currency Factor Indexes are constructed against US Dollar as a home currency.

SELECTION OF CURRENCIES IN THE INDEX

In each of the MSCI Currency Factor Indexes, the currencies are included based on the
currencies’ characteristics (factor score) pertaining to the corresponding factor. In each
MSCI Currency Factor Index, the eligible currencies are sorted in the descending order of
their factor score. The top four currencies by factor score are assigned to the “Long” basket
(i.e. buying foreign currency and selling home currency) while the bottom four currencies
are assigned to the “Short” basket (i.e. selling foreign currency and buying home currency)
of currencies. The currencies ranked fifth and sixth are not included in the Index.

WEIGHTING OF CURRENCIES IN THE INDEX

The weights in each basket are assigned based on the rank of the currency within each
basket and are derived as follows:

Positive and negative weights are assigned to each currency in the Long and Short basket
respectively based on their relative ranking within each basket. The weights in each basket
are arrived at based on the corresponding ranks. The formula producing the weights (Rank
Sum Weighting) is the following:

(RS) = n-rn+1  2n+1-mn)
i CYin-n+1  nn+1)

Where, rjis the rank of the currency in the basket and n is the number of currencies in
each basket. The weights in Long and Short baskets are capped at 30% and -30%
respectively to avoid concentration.

Factor score for different factors are computed as described in Appendix I.

! Please refer to Appendix Il for the list of G-10 currencies

© 2018 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 5 OF 16



MSCI

2.3

2.3.1

24

MSCI CURRENCY FACTOR INDEXES
| JANUARY 2019

MAINTAINING THE MSCI CURRENCY FACTOR INDEXES

The MSCI Currency Factor Indexes are maintained with an objective of reflecting the change
in currency characteristics pertaining to each factor. In particular, index maintenance
involves:

e Resetting the weights of the currencies in the index
e Rolling the Forward contracts over to the next month

The MSCI Currency Factor Indexes are rebalanced monthly on the last trading day of the
month, when the index will take into account the effect of rolling into new 1-month Forward
contracts based on the newly determined weights of currency to be sold for the next
month’s index calculation. The currency weights are determined as of the close of two
weekdays before the first calendar day of following month and remain constant intra
month. This means that no changes in the weights are made during the month to account
for changes in the indexes.

RESETTING THE WEIGHTS OF CURRENCIES IN THE INDEX

The currency weights are determined two weekdays before the first calendar day of the
following month and reset after the close of the last trading day of the month. They remain
constant intra month, i.e. no changes in the weights are made during the month to account
for changes in the indexes.

INDEX CALCULATION?

The MSCI Currency Factor Index aims to measure the performance of the corresponding
currency factor which is calculated as given by:

CFI(t) = CFIM — 1) x |1+ ¥, {Weighti‘M X FXRate; y_, X (FFRQ;LM_I - FFRateiloldd_dm)}]
Where:
t = Index calculation date
M = First calendar day of the month
CFI(t) = Currency Factor index in the home currency at time t
CFI(M — 1) = Currency Factor index on the last day of the previous calendar month in

the home currency

2 Please refer to Appendix IV for details on input data for index calculation
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Weight; y_1 = Weight of the currency i in the Index calculated on last weekday before
the start of the current calendar month,
FXRate; 1 = Spot rate of the currency i on the last weekday before the start of the
current calendar month.
FFRate; y_q = 1-month Forward for the currency i one weekday before the start of the

current calendar month (or last weekday of the previous calendar month)

FFRate;oaq-days, = Interpolated odd-days forward rate of the currency i on day t. This term is
used to mark to market the currency position intra month and is equal to
the Spot rate of currency i on the last day of the month. Its calculation is
described in Section 2.4.2

CALCULATION OF DAILY RETURNS
Marking to market the Forward contracts on a daily basis

The daily calculation of MSCI Currency Factor Indexes marks to market the one-month
Forward contracts on a daily basis by using an equal and offsetting Forward position. For
instance, after 8 days, the Forward would be marked to market using a 22-days offsetting
Forward in the case of a month when the last weekday of the month is the 30th (i.e. 30 -8 =
22).

Pricing the Offsetting Forward

Typically, only a limited number of standard duration of Forwards is available in the market.
These rates are called “tenors”, and represent one day, one week, one month, etc. This
means that other durations for Forwards (called odd-days Forwards) are generally not
available, but must be calculated. When calculating MSCI Currency Factor Indexes, MSCI
uses a linear interpolation based both on the 1-month Forwards to estimate the value of
odd-days Forwards every day during the whole month. Odd-days Forwards are computed as
the Spot rate plus the premium or discount between the Spot and the 1-month forward,
pro-rated for the number of days until the last weekday of the month.

CALCULATION OF ODD-DAYS FORWARDS USING A LINEAR INTERPOLATION

MSCI uses a linear interpolation formula to compute odd-days Forwards. The general
formula is as follows:

0dd — days;
FFRate,qa-aays, = FXRate, + (FFRate;_montn, — FXRate,) X

TotNbOfCalDaysDuringMonth

Where
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FXRate, =Spot rate attime t
FFRate;_monen, = 1-Month Forward rate at time t
0dd — days; = Number of days until the last weekday of the current month (not

counting t)

CALCULATION EXAMPLE

To compute a linear interpolation, the following process is used, using as an example data as
of February 12, 2002:

a) Obtain the date of the last weekday of the month, in our example February 28, 2002.

b) Check if today is the last weekday of the month, in which case, the Spot exchange rate is
used and there is no need to compute a linear interpolation.

c¢) Obtain the 1-month Forward rate as of today, i.e. February 12, 2002, for example 1.5915
CAD / USD. This forward settles in one month.

d) Compute the price difference between the Spot and the 1-month forward, as of today,
February 12, 2002, called the premium (or discount). In this example, the Spot is at 1.5912,
so the premium is 0.0003.

e) Using a linear interpolation, compute the value, as of today, February 12, 2002, of a
Forward with a duration equal to the number of days until the last weekday of the month. In
our example, the last weekday of the month is the 28th, so the duration of the Forward is
28-12 = 16 days.

The value of a 16 day Forward is estimated as the Spot rate plus the premium pro-rated for
the period. The total number of days taken into account is the number of days in the month,
in our example 28, as there are 28 days in February 2002.

Interpolated value of a Forward for 16 days
=1.5912 + 0.0003*(16 / 28)
=1.5912 + 0.00017

=1.59137
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APPENDIX I: CURRENCY FACTOR DESCRIPTORS

Value Factor

Mean reversion is the underlying basis of the Value factor. As such, if a currency has
depreciated over time relative to Purchasing Power Parity (PPP)3 between foreign and base
currencies, the exchange-rate could mean-revert and therefore strengthen in the future.
The economic rationale is that over the long-term prices of goods should equalize to an
equilibrium level adjusting for those exchange rates.

The value factor is calculated by the following ratio: the average spot rate* at the end of
month over the last three months divided by the latest available PPP (Purchasing Power
Parity) exchange rate.

PS
PPP

VALUE =

Where,
P, = Averagte of spot rate at the end of month over last 3 months

PPP = Latest available PPP value

Momentum Factor

The Momentum factor is based on the economic hypothesis that currencies that have
appreciated in the recent past will continue to appreciate reflecting persistent trends in
macro-economic momentum, for example.

The momentum factor is defined as the average trailing return over a 12-month period
lagged by one month:

1 -1M
MOM = — r
1zzt=_13M ‘

Where 1 is the total return at time t, with t spanning from 13 months to 1 month prior to
the rebalancing date.

3 PPPs are the rates of currency conversion that equalize the purchasing power of different currencies by eliminating the
differences in price levels between countries. PPPs are used to remove the effects of the different levels of prices within a
group of countries at a point in time. Exchange rates are used to convert GDP in different currencies to a common
currency. Data is sourced from OECD and World Bank and is updated annually.

4 The spot rates used for computation of value factor should be quoted as the number of units of home currency which
can be purchased by a unit of the foreign currency
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Carry Factor

The Carry factor is based on the carry trade strategy of buying higher-yielding currencies
with the funding provided by the low yielding currencies. The strategy historically
outperformed when the adjustment implied by the difference in local interest rates has
been relatively slow to occur.

The carry factor is calculated between spot exchange rate P; and the 1-month forward rate
Pr as:

CARRY = (Pr —F) /P
Where,
Pr=1- month Forward rate

P, = Spot rate
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APPENDIX II: LIST OF G-10 CURRENCIES

The default opportunity set will be G-10 Currency basket for constructing the MSCI Currency
Factor indexes. The G-10 Currency basket is listed below:

No. G-10 Currencies

Australian Dollar (AUD)

Canadian Dollar (CAD)

Euro (EUR)

Japanese Yen (JPY)

New Zealand Dollar (NZD)

Norwegian Kroner (NOK)

Pound Sterling (GBP)

Swedish Kroner (SEK)

O 0| N| o L | W N| =

Swiss Franc (CHF)

=
o

United States Dollar (USD)
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APPENDIX lll: MSCI CURRENCY FACTOR MIX INDEX

The MSCI Currency Factor Mix Index is a combination of individual Currency Factor Indexes.
It is created by taking average of each currency’s weight across three single factor indexes.
Currency weights in MSCI Currency Factor Mix Index on any index review date are calculated
as follows:

Where,

Wem,i = Weight of ith currency in the MSCI Currency Factor Mix index

Wi = Weight of ith currency in the MSCI Currency Value Factor index
Wi = Weight of ith currency in the MSCI Currency Carry Factor index
Wi = Weight of ith currency in the MSCI Currency Momentum Factor index

The weights in MSCI Currency Factor Mix index are computed at each index review
coinciding with the index review dates for underlying single factor indexes and they remain
constant between two index reviews. Index calculation for this index is done as described in
Section 3.
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APPENDIX IV: DATA TREATMENT IN MSCI CURRENCY FACTOR
INDEXES

Currency Data
Closing Spot Rates

MSCI uses the WM/Reuters closing Spot rates (the mid-point of closing bid and ask rates to
five decimal places), taken at 4 p.m. UK time in the daily index calculation and also in the
determination of the notional amount of currencies to be sold forward on the roll date.

The WM/Reuters closing Spot rates are provided by Thomson Reuters. MSCI may elect to
use alternative sources of exchange rates if the WM/Reuters rates are not available, or if
MSCI determines that the WM/Reuters rates may not reflect market conditions.

Closing Forward Rates

MSCI uses the mid values of the 1-month, 1-week and TN (tomorrow next) WM/Reuters
closing Forward rates published by Thomson Reuters at 4 p.m. UK time.

Currency Crisis

Disruptions in the currency Spot and/or Forward market may potentially result in a currency
being excluded from the MSCI Currency Factor Indexes. In this case, the currency weights
determined at the time of previous index review will continue till the next index review.
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METHODOLOGY BOOK TRACKED CHANGES
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ABOUT MSCI

For more than 40 years, MSCl’s research-
based indexes and analytics have helped
the world’s leading investors build and
manage better portfolios. Clients rely on
our offerings for deeper insights into the
drivers of performance and risk in their
portfolios, broad asset class coverage and
innovative research.

Our line of products and services includes
indexes, analytical models, data, real estate
benchmarks and ESG research.

MSCI serves 99 of the top 100 largest
money managers, according to the most
recent P&I ranking.

For more information, visit us at
WWWw.msci.com.
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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.

Itis 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 MSCI 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 MSCI 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
MSCl 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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