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INTRODUCTION

Fundamental factors have become increasingly importantin various areas of the investment
process, including risk managementand portfolio construction. Fundamental factors
represent sources of systematicriskand return.

MSCI has doneextensive research toidentify the common factors driving equity markets
and build factor models to capturethese common sources of riskand return. MSCl research
shows thatthree types of fundamental factors accountfor a significantpartofthe
commonalityin equity returns across different markets and time periods:country factors,
industry factors, and stylefactors. Themain stylefactors includesize, value, momentum,
volatility,and growth, to name justa few.

MSCI has developed a family of Barra Factor Indexes thataimto capture some of these
importantstylefactors inanindex. The MSCI Long-Short Barra Factor Indexes are
constructed by optimizinga parent MSCl Index to achievea specified high level of exposure
to a particular stylefactor (herein, “Target Factor”), very low exposureto all other style,
industry and country factors,and lowtracking error to a corresponding MSCIl benchmark
index (herein, “Benchmark”). For institutional investors with restrictions on shorting, MSCI
also calculates MSCI Long-Only Barra Factor Indexes constructed using a similar optimization
process butdesigned to maximize exposureto the Target Factor while controlling exposure
to other factors and minimizing tracking error relative to the Benchmark. MSCI currently
offers Barra Factor Indexes thattarget the momentum, leverage, volatility, valueand
earnings yield factorsand may expand theindex family to cover a wider range of factors.

This methodology book describes a generic methodology to create MSCI Barra Factor
Indexes based on the existing MSCI global or domestic equity indexes (herein, “Parent
Indexes”) using the Barra Optimizer and the relevantBarra Equity Model. Further
information aboutthe MSCI Barra Factor Indexes, Barra Optimizer and thevarious Barra
Equity Models can befound at www.msci.com/research-archive.

! Typically the corresponding MSCI Standard Index
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MAIN CHARACTERISTICS OF MSCI LONG-SHORT BARRAFACTOR
INDEXES

The MSCI Long-Short Barra Factor Indexes aimto have the following characteristics:

Performancesimilar to thatof the Benchmark plus the Target Factor
Specified high expos ure’to the Ta rget Factor relativeto the Benchmark
Low exposureto other factors relativeto the Benchmark

Low trackingerror relativeto the Benchmark

Controlled level ofindex turnover

Monthlyrebalancing

A purefactor replicatingindex could be composed of all securities presentin the estimation

universe of the relevantBarra Equity Model (typically thousands of large, mid and small
capitalization securities) with longand short positions. Thisindex would incur high turnover

with most security weights changingateach monthly update of the model. A methodology
to create reasonablyreplicable indexes needs to incorporatea number of constraints, such

as constraints on the number of index constituents, monthlyindex turnover, trade limitand

shorting costs to achievereplicability and investability.

2 - . ) ’
The target factor exposure may be positive or negative depending on the Target Factor. Please refer to Appendix I.
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CONSTRUCTING THE MSCI LONG-SHORT BARRA FACTOR INDEXES®

The MSCI Long-Short Barra Factor Indexes are constructed by optimizingan MSCI Parent
Index to achievea specified stablelevel of exposureto the Target Factor and a controlled
level of exposureto all other style,industry and country factors, while minimizing the
trackingerror relativeto the Benchmark, for a given set of constraints. Constructing the
MSCI Barra Factor Indexes involves the following steps:

e Specifyingthe ParentIndex, Benchmark and the Barra Equity Model for optimization
e Specifyingthe Target Factor and optimization objective

e Specifyingthe optimization constraints

e Calculatingthe optimized index

The steps for constructing the MSCI Long-Short Barra Factor Indexes aredescribed below.

SPECIFYING THE PARENT INDEX, BENCHMARK AND THE BARRA EQUITY MODEL
FOR OPTIMIZATION

Constructing the MSCI Barra Factor Indexes begins with selecting the ParentIndex,
Benchmark and the relevantBarra Equity Model for the optimization. For the MSCI Long-
Short Barra Factor Indexes:

e the ParentIndex is thecorresponding MSCI Investable Market Index and serves as the
universeof eligiblesecurities for the optimization;

e the Benchmarkfor the optimizationis the corresponding MSCI Standard Index; and

e the Barra Equity Model is the corresponding global, regional or singlecountry Barra
Equity Model.

For example, to constructthe MSCI Europe Long-Short Barra Factor Indexes, the MSCI
Europe Investable Market Index would be used as the universe of eligiblesecurities, MSCI
Europe Index would be used as the Benchmark for the optimization, and the Barra Europe
Short-Term Model would be used as the risk model for the optimization.

The optimization relies on the factor exposures for all thesecurities in the ParentIndex and
the factor co-variance matrixofthe relevantBarra Equity Model. The optimizationis
performed from a basecurrency perspective (e.g., Euro for the MSCI Europe Barra Factor
Indexes)and allows shortselling of securities.

® Please refer to Appendix IX for the construction of MSCI Long-Only Factor Indexes.
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SPECIFYING THE TARGET FACTOR AND OPTIMIZATION OBIJECTIVES

The optimization objective of the MSCI Long-Short Barra Factor Indexis to havethe lowest
trackingerror relative to the Benchmark, subjectto the optimization constraints specified in
Section 3.3.

Depending on the Target Factor, the MSCI Long-Short Barra Factor Index will target1 or -1
standard deviation of exposurerelativeto the Benchmark. Pleaserefer to Appendix | for the
currentlistof MSCI Long-Short Barra Factor Indexes and their Target Factor Exposure.

SPECIFYING THE OPTIMIZATION CONSTRAINTS

At each monthly index rebalancing, a number of optimization constraints areemployedin an
effort to control the level of active exposureto other factors, as well as toachievea balance
between the objectives of replicability and investability, high exposureto the Target Factor,
low trackingerror to the Benchmark, limited stock specific risk, and lowindex turnover.

e At eachmonthly index rebalancing, the Target Factor exposure of the MSCI Long-Short
Barra Factor Index will befixed ata pre-defined level as specifiedin Appendix| (i.e., one
standard deviation above or belowthe Target Factor exposure of the Benchmark, in
absoluteterms).

e At eachmonthly indexrebalancing, the Barra stylefactor exposure of the MSCI Long-
Short Barra Factor Index will notdeviate more than +/- 0.1 standard deviations from the
Barra stylefactor exposure of the Benchmark, in absoluteterms, with the exception of
the Target Factor.

e At eachmonthly index rebalancing, the Barra industry factor exposure of the MSCI Long-
Short Barra Factor Index will notdeviate more than +/- 0.5% from the Barra industry
factor exposure of the Benchmark, in absoluteterms.

e At eachmonthly indexrebalancing, the Barra country factor exposure of the MSCI Long-
Short Barra Factor Index will notdeviate more than +/- 0.5% from the Barra country
factor exposure of the Benchmark, in absolute terms.

e At eachmonthly indexrebalancing, the MSCI Long-Short Barra Factor Index will only
includesecurities thatare constituents of the ParentIndex.

e At eachmonthly indexrebalancing, the MSCI Long-Short Barra Factor Index will have
shortpositions onlyinsecurities whose Shorting Costis belowthe Shorting Cost Cutoff
defined in Appendix IV

e At eachmonthly indexrebalancing, the leverage of the MSCI Long-Short Barra Factor
Index will befixed at a pre-defined level as specified in Appendix|.
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e At eachmonthly index rebalancing, the number of index constituents is constrained to a
maximum of 400.

e At eachmonthly indexrebalancing, the one-way index turnover of the MSCI Long-Short
Barra Factor Indexis constrained to a maximum of 5% of the gross initial portfolio (Sum
of absolutevalue of the longand shortequity position).

e At eachmonthly index rebalancing, the weight of each index constituentwill notchange
more than a predefined Trade Limit* linked to the stock’s Average Daily Traded Value.

e At each monthly indexrebalancing, the weight of anindex constituentwill notdeviate
more than +/- 2% fromits weight in the Benchmark. When this constraintisin conflict
with the Trade Limitconstraintdefined above, the TradeLimit constrainttakes
precedence.

3.4 CALCULATING THE OPTIMIZED INDEX

The MSCI Barra Factor Index is constructed using the Barra Optimizer in combination with
the relevantBarra Equity Model. The optimization uses the MSCI Parent Index as the
universeof eligiblesecuritiesand the specified optimization objectiveand constraints to
determine the optimal BarraFactor Index. Pleaserefer to Appendix Il for the optimization
settings for constructing the MSCI Long-Short Barra Factor Indexes. In the event of an
infeasible optimization, therules outlined in Appendix VI will befollowed.

* Please refer to Appendix V for the calculation of the Trade Limit.
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MAINTAINING THE MSCI BARRAFACTORINDEXES

MONTHLY INDEX REVIEWS

The index review of the MSCI Barra Factor Indexes is scheduled for the beginning of each
month followingthereleasebyBarra toits clients of the monthly updates of the security
exposuredata and factor co-variancedata of the relevant Barra Equity Model. The
rebalancing date for the MSCI Barra Factor Indexes is as specified in Appendix Il (the
“Rebalancing Date”). The Rebalancing Date of the MSCI Barra Factor Indexes mayvary
depending on the releasedate of the monthly update of the corresponding Barra Equity
Model. The release date of the monthly update of the relevantBarra Equity Model will be
announced to all BarraFactor Index clients on or beforethe release.

The rebalancing of the MSCI Barra Factor Indexes is conducted as of the close of the
Rebalancing Date. The changes resulting fromthe index rebalancing willbeannounced on
the closeof the Rebalancing Dateand will beimplemented as of the close of the second
business day following the Rebalancing Dateand will be effective from the third business
day following the Rebalancing Date.

Pleasereferto Appendix Il for further information aboutthe monthly rebalancingtimeline.

ONGOING EVENT RELATED CHANGES

The general treatment of corporate events inthe MSCI Barra Factor Indexes aims to
minimizeturnover outside of Index Reviews. The methodology aims to appropriately
represent aninvestor’s participationinan eventbased on relevantdeal terms and pre-event
weighting of the index constituents thatare involved. Further,changes inindex market
capitalizationthatoccur as a resultof corporate event implementation will be offset by a
corresponding changeintheVariable Weighting Factor (VWF) of the constituent.

Additionally,ifthefrequency of Index Reviews in the Parent Index s greater than the
frequency of Index Reviews inthe MSCI Barra Factor Index, the changes madeto the Parent
Index duringintermediate Index Reviews will be neutralized in the MSCI Barra Factor Index.

The followingsection brieflydescribes the treatment of common corporate events within
the MSCI Barra Factor Indexes.

No new securities will beadded (except where noted below) to the Index between Index
Reviews. ParentIndex deletions will be reflected simultaneously.

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 8 OF 25
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EVENT TYPE EVENT DETAILS

New additions to the Parent Index A new security added to the parentindex
(suchas IPO and other earlyinclusions)
will notbe added to the index.

Spin-Offs All securities created as a resultof the
spin-off of an existing Index constituent
will beadded to the Index atthe time of
event implementation. Reevaluation for
continuedinclusioninthelndex will occur
at the subsequent Index Review.

Merger/Acquisition For Mergers and Acquisitions, the
acquirer’s postevent weight will account
for the proportionateamountof shares
involvedin deal consideration, whilecash
proceeds will beinvested across the
Index.

IfanexistingIndex constituentis acquired
by a non-Index constituent, the existing
constituentwill bedeleted fromthe Index
andthe acquiringnon-constituentwill not
be added to the Index.

Changes in Security Characteristics A security will continueto be an Index
constituentifthere arechangesin
characteristics (country, sector, size
segment, etc.) Reevaluation for continued
inclusioninthelndex will occur atthe
subsequentIndex Review.

Further detail and illustration regarding specifictreatment of corporate events relevantto
this Index can be found inthe MSCI Corporate Events Methodology book under the sections
detailing thetreatment of events in Capped Weighted and Non-Market Capitalization
Weighted indexes.

The MSCI Corporate Events methodology bookis availableat:
https://www.msci.com/index-methodology
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APPENDIX I: CURRENT LIST OF MSCIBARRA FACTOR INDEXES AS OF

JUNE 2009
MSCI Long-Short Barra Factor Index Target Factor Target Fa:tor Leverage
Exposure
MSCI Europe Barra Momentum Index Momentum 1 130/30
MSCI Europe Barra Value Index Value 1 130/30
MSCI Europe Barra Low Volatility Index Volatility -1 150/50
MSCI Europe Barra Low Leverage Index Leverage -1 130/30
MSCI Europe Barra Earnings Yield Index Earnings Yield 1 130/30
MSCI USA Barra Momentum Index Momentum 1 130/30
MSCI USA Barra Earnings Yield Index Earnings Yield 1 130/30
MSCI USA Barra Low Volatility Index Volatility -1 150/50
MSCI USA Barra Low Leverage Index Leverage -1 130/30
MSCI USA Barra Value Index Value 1 130/30

Target Factor

MSCI Long-Only Barra Factor Index Target Factor Leverage
Exposure

MSCI Europe Momentum Tilt Index Momentum Positive Long-only

MSCI Europe Value Tilt Index Value Positive Long-only

® Relative to the Benchmark
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APPENDIX II: OPTIMIZATION SETTINGS FOR CONSTRUCTING MSCI
LONG-SHORT BARRA FACTOR INDEXES

The MSCI Barra Factor Indexes are currently constructed using thelatestversion of the Barra
Optimizer in combination with therelevantBarra Equity Model. The following optimization
settings areapplied to constructthe MSCI Long-Short Barra Factor Indexes.

The Barra Equity Model is selected so thatthe region of the model corresponds to the region
of the index beingcalculated. For example,to constructthe MSCI Europe Barra Factor
Indexes, the Barra Equity Model used is the Barra Europe Short-Term Model (Barra EUE3S).

1.0 Specify “Benchmark”, “Initial Portfolio” and “Trade Universe” settings on the Barra
Optimizer

e “Benchmark” is setto be the corresponding MSCI Standard Index, usingtheindex
constituentweights as of the close of the Rebalancing Date (before the rebalancing)
updated for corporateactions up to the effective date of the rebalancing.

e “Initial Portfolio”is setto be the currentBarra Factor Index, using theindex constituent
weights as of the close of the Rebalancing Date (before the rebalancing) updated for
corporateactions up to the effective date of the rebalancing. When there is no current
Barra Factor Index (for example, when no optimization has been applied tothe Parent
Index yet), the Initial Portfolioissetto be the Parent Index.

e “Trade Universe” is setto be the index constituents of the ParentIndex (i.e., the
corresponding MSCl Investable Market Index).

2.0 Specify risk model

e The factor exposures of all securities in theInitial Portfolioand Benchmarkaresetusing
the most recent monthly release of factor exposure data of the relevant Barra Equity
Model

e The common factor co-variances aresetusingthe most recent monthly release of factor
co-variancedata of the relevantBarra Equity Model

e The specificco-variances of all securities inthelnitial Portfolioand Benchmarkareset
usingthe most recent monthly release of specific co-variances data of the relevantBarra
Equity Model

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 11 OF 25



MSCI

MSCI BARRAFACTOR INDEXES METHODOLOGY | JUNE 2017

3.0 Setup utility function

The optimization objectiveistofind a proforma Barra Factor Index that minimizes the

activerisk of the proforma Barra Factor Index relative to the Benchmark, as determined by
the relevantBarra Equity Model.

4.0 Setup constraints

The Target Factor exposure of the pro forma Barra Factor Index will befixed ata pre-
defined level as specified in Appendix| (i.e., one standard deviation above or below the
Target Factor exposure of the Benchmark, in absolute terms)

The Barra stylefactor exposure of the pro forma Barra Factor Index will notdeviate
more than +/- 0.1 standard deviations fromthe Barra stylefactor exposure of the
Benchmark, inabsoluteterms, with the exception of the Target Factor

The Barra industry factor exposure of the proforma Barra Factor Index will notdeviate
more than +/- 0.5%from the Barra industry factor exposure of the Benchmark, in
absoluteterms

The Barra country factor exposure of the pro forma Barra Factor Index will notdeviate
more than +/- 0.5%from the Barra country factor exposure of the Benchmark, in
absoluteterms

The proforma Barra Factor Index will onlyinclude securities in the Trade Universe

The pro forma Barra Factor Index will haveshort positionsonlyin securities whose
Shorting Costis below the Shorting Cost Cutoff defined in Appendix IV

The leverage of the proforma Barra Factor Index will befixed ata pre-defined level as
specifiedin Appendix |

The number of index constituents of the proforma Barra Factor Indexis constrained to
a maximum of 400

The one-way index turnover from the Initial Portfolio (i.e., the current Barra Factor
Index) to the pro forma Barra Factor Indexis constrained to a maximum of 5% of the
gross initial portfolio (Sum of absolutevalue of the longand shortequity position).

For each Barra Factor Index constituent, its weight in the pro forma Factor Index will not
change more than a predefined Trade Limit® from its weight in the Initial Portfolio (i.e.,
the currentBarra Factor Index)

® Please refer to Appendix V for the calculation of the Trade Limit.
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The weight of anindex constituent of the pro forma Barra Factor Index will notdeviate
more than +/- 2% fromits weight in the Benchmark. When this constraintisin conflict

with the Trade Limitconstraintdefined above, the Trade Limit constrainttakes
precedence

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 13 OF 25
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APPENDIX I1l: MONTHLY REBALANCING TIMELINE

The Rebalancing of the MSCI Barra Factor Indexes occurs after the monthly update of the
correspondingBarra Equity Model.

The target release date of the Barra European Equity Model and the Barra US Equity Model
monthly updateis the firstcalendarday after the lastbusiness day of the previous month.
The Rebalancing Datefor the MSCI Barra Factor Indexes is theclose of the second business
day of the rebalancing month. The changes resulting fromthe index rebalancing will be
announced as of the closeof the second business day, implemented as of the close of the
fourth business day, and effectivefrom the fifth business day of the rebalancing month.

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 14 OF 25
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APPENDIX IV: DEFINING SHORTING COST CUTOFF

This MSCI Long-Short Barra Factor Indexes arescreened using certain shortinterestdata
sourced from Data Explorers. See www.dataexplorers.com for further information regarding
shortinterestdata.

The Shorting Costfor each securityis theValue Weighted Average Fee 7 Daysourced from
Data Explorers, which reflects theaverage cost of borrowingfor all trades inthelast7
calendar days. If the Value Weighted Average Fee 7 Dayis not available, the Value Weighted
Average Fee for alonger period will beused.

Fora currently shorted constituent, if a security’s Shorting Costatthe monthly index review
exceeds a Shorting Cost Cutoff of 133 basis points, thesecurity will beexcluded fromthe
shortposition of the MSCI Barra Factor Index. For a new security, the Shorting Costcut off is
100 basis points. Ifa securityis notcovered by the shorting cost data sourced from Data
Explorers,itwill also be excluded fromthe short position of the MSCI Barra Factor Index.

All securitiesin Greece will beexcluded from the shortside of the MSCI Barra Factor Index,
asaresultofshortsellingrestrictionsin Greece.

The Shorting Cost Cutoff is subjectto quarterly reviews.

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 15 OF 25
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APPENDIX V: DEFINING TRADE LIMITS

Inthe monthlyindex review, the Trade Limitfor each security (i.e., the maximum security
weight change) is calculated as 10% of its Average Daily Traded Value, assuming a portfolio
valueof 1 billion USD:

Trade Limit= (10% * Average Daily Traded Value)/ 1 billion

The Average Daily Traded Value of a securityis calculated as theaverage of the dailytraded
values intheone month prior to the Rebalancing Date. The daily traded value of a security is
equal to the number of shares traded during theday, multiplied by the closing price of that
security.

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 16 OF 25
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APPENDIX VI: HANDLING INFEASIBLE OPTIMIZATIONS

Duringthe monthly index review, in the event that there is no optimal solution thatsatisfies
all theoptimization constraints defined in Section 3.3, the constraints will berelaxed
sequentially asfollows, until an optimal solutionis found:

1.

Relax the turnover constraintand factor exposure constraints on style, industry and
country factors, with violation of the constraints discouraged by penalties. This is
achieved automatically using the Soft Constraintfeature of the Barra Optimizer, by
setting both turnover constraintand factor exposure constraints as Soft Constraint.

Relax the trade limitconstraint by allowing two times the original Trade Limitfor each
security.

Relax the constraintonindex constituent weight by constraining the weight of anindex
constituentto deviate no more than +/- 2.5% from its weight in the Benchmark, instead
of no more than +/- 2.0%

Relax the maximum number of index constituents to 1.25 times the original maximum
number of stocks.

The aboveconstraintrelaxation sequenceis followed mechanically.Intheevent thatno
optimal solutionisfound after all theabove constraints have been relaxed, the relevant

Barra Factor Index will notbe rebalanced for that month.

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 17 OF 25
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APPENDIX VII: NEW RELEASE OF BARRA EQUITY MODEL OR BARRA
OPTIMIZER

Any major new releaseof the relevantBarra Equity Model or Barra Optimizer willreplace
the former version withina 6 month time frame of such a new release.

Ifthere are structural changes inthenew release of the relevantBarra Equity Model (for
example, the new model has differentfactors or a particularfactor has differentunderlying
descriptors), therelevant MSCI Barra Factor Index will belinked to the factor thatis most
closely linked to the existing Target Factor, based on the underlying descriptorsand the
historical riskand return profile of the factors. The relevant MSCI Barra Factor Index will be
renamed ifappropriateto reflectthe name of the new underlying Barra Equity Model factor.

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 18 OF 25
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APPENDIX VIIl: BARRAMODEL DATA DELAYS OR CORRECTIONS

Ifthere is a delayinthe monthly release of security exposuredata and factor co-variance
data of the relevantBarra Equity Model, all MSCI Barra Factor Index clients will be notified,
andthe monthlyindex review of the relevant MSCI Barra Factor Indexes will be delayed until
the relevantBarra model datais available. In the event that the relevantBarra model datais
delayed for more than5 business days after thetarget release date, the index review of the
relevant MSCI Barra Factor Indexes will not be conducted for that month.

Ifthere is a correction of the relevant Barra model data within 5 business days following the
Rebalancing Date, and the impactof the correction is determined to be significant,a new
index review will beconducted for the relevant MSCI Barra Factor Indexes. The impact of
the correction will be considered significant when either the impacton the Target Barra
Factor exposure of the relevant MSCI Barra Factor Indexes is abovea threshold of 0.1, or the
impactonthe Active Risk of the relevant MSCI Barra Factor Indexes isabovea threshold of
0.5% inabsoluteterms.

All MSCI Barra Factor Index clients will be notified atthe time of a relevantBarra model data
correction.The new indexreview will be conducted and announced on the close of the
second business day following the Barra data correction. Thechanges resulting fromthe
new index review will beimplemented as of the close of the fourth business day following
the Barra data correction (effective on the fifth businessday following the Barra data
correction). The index levels of the relevant MSCI Barra Factor Indexes prior to the new
index review will notbe restated.
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APPENDIX IX: CONSTRUCTING THE MSCILONG-ONLY BARRA
FACTOR INDEXES

The MSCI Long-Only Barra Factor Indexes aimto have the following characteristics:

e Performancesimilar tothatof the Benchmark with a tilttowards the Target Factor
e Highexposureto the Target Factor relativeto the Benchmark

e Low exposureto other factors relativeto the Benchmark

e Low trackingerror relativetothe Benchmark

e Controlledlevel ofindex turnover

e Monthlyrebalancing

The MSCI Long-Only Barra Factor Indexes are constructed by optimizingan MSCI Parent
Index to maximize exposureto the Target Barra Factor while controlling exposureto other
factors and minimizing tracking error relative to the Benchmark, for a given set of
constraints. Constructing the MSCI Barra Factor Indexes involves the following steps:

e Specifyingthe Parentindex, Benchmark and the Barra Equity Model for optimization
e Specifyingthe Target Factor and optimization objective

e Specifyingthe optimization constraints

e Calculatingthe optimized index

The steps for constructing MSCI Long-Only Barra Factor Indexes aredescribed below.

1. Specifying the Parent Index, Benchmark and the Barra Equity Model for optimization

Constructing the MSCI Barra Factor Indexes begins with selecting the ParentIndex,
Benchmarkand the relevantBarra Equity Model for the optimization. For the MSCI Long-
Only Barra Factor Indexes:

e the ParentIndex is thecorresponding MSCI Standard Index and serves as the universe of
eligiblesecurities for the optimization;

e the Benchmarkfor the optimizationis also the corresponding MSCI Standard Index; and

e the Barra Equity Model is the corresponding global, regional or single country Barra
Equity Model.

For example, to constructthe MSCI Europe Long-Only Barra Factor Indexes, the MSCI Europe
Index would be used as the universe of eligiblesecurities as well asthe Benchmark for the
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optimization, and the Barra Europe Short-Term Model would be used as the risk model for
the optimization.

The optimizationrelies on the factor exposures for all the securities in the ParentIndex and
the factor co-variance matrixofthe relevantBarra Equity Model. The optimizationis
performed from a basecurrency perspective (e.g., Euro for the MSCI Europe Barra Factor
Indexes)and does not allowshortselling of securities.

2. Specifying the Target Factor and optimization objectives

The optimization objective of the MSCI Long-Only Barra Factor Index is to have high factor
exposureto the Target Factor and lowtrackingerror relativeto the Benchmark, whichis
achieved through maximizingthe following utility function:

Maximize: Target Factor Exposure * 0.01 —Risk Aversion Parameter * Active Risk

A riskaversion parameter of 0.015 is used to balancethe objective of maximizing exposure
to the Target Factor and the objective of minimizingtrackingerror relativeto the
Benchmark.

3. Specifying the optimization constraints

At each monthly index rebalancing, a number of optimization constraints areemployedin an
effort to control the level of active exposureto other factors,as well as to achievea balance
between the objectives of replicability and investability, high exposureto the Target Factor,
lowtrackingerror to the Benchmark, limited stock specific risk,and lowindex turnover.

e At eachmonthly index rebalancing, the Barra stylefactor exposure of the MSCI Long-
Only Barra Factor Index will not deviate more than +/- 0.25 standard deviations from the
Barra stylefactor exposure of the Benchmark, in absoluteterms, with the exception of
the Target Factor.

e At eachmonthly indexrebalancing, theBarra industry factor exposure of the MSCI Long-
OnlyBarra Factor Index will not deviate more than +/- 5% from the Barra industry factor
exposure of the Benchmark, in absolute terms.

e At each monthly index rebalancing, the Barra country factor exposure of the MSCI Long-
Only Barra Factor Index will not deviate more than +/- 5% from the Barra country factor
exposure of the Benchmark, in absoluteterms.

e At each monthly indexrebalancing, the MSCI Long-Only Barra Factor Index will only
includesecurities thatare constituents of the ParentIndex.

e At eachmonthly index rebalancing, the number of index constituents is constrained to a
maximum of 200.
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e At eachmonthly index rebalancing, the one-way index turnover of the MSCI Long-Only
Barra Factor Indexis constrained to a maximum of 5%.

e At eachmonthly indexrebalancing, the weight of each index constituentwill notchange
more than a predefined Trade Li mit’ linked to the stock’s Average Daily Traded Value.

e At eachmonthly indexrebalancing, the weight of anindex constituentwill notdeviate
more than +/- 2% fromits weight in the Benchmark. When this constraintisin conflict
with the Trade Limitconstraintdefined above, the Trade Limit constrainttakes
precedence.

4. Calculating the optimized index

The MSCI Barra Factor Indexis constructed usingthe Barra Optimizer in combination with
the relevantBarra Equity Model. The optimization uses the MSCI Parent Index as the
universeofeligiblesecuritiesand the specified optimization objectiveand constraints to
determine the optimal BarraFactor Index. In the event of infeasible optimization, therules
outlinedin Appendix VI will befollowed.

” Please refer to Appendix V for the calculation of the Trade Limit.
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The following sections have been modified since November 2013:

e AppendixIXinthe previous version of the methodology book describingthe Corporate
Events treatment has been deleted. The details onthe Corporate Events treatment are
now includedin Section 4.2.
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