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Model Summary

Asset Coverage: 10500+t
Style Factors: 16
Industry Factors: 55

Market Factor: 1

Model Advances

e Enhanced style factors based on Systematic Equity Strategies and an industry
structure based on Barra’s proprietary industry classification

e  Factors based on premier datasets from MSCI’s comprehensive database and
additional leading quantitative datasources.

e  Factorstructure and responsiveness aligned with an investment horizon of over
sixmonths. Availablein Stableand Responsive variants.

e  Contains history back to 1975 with full daily updates.
e  Broadcoverage of stocks, cross-listed securities, and Depository Receipts.

e  Volatility Regime Adjustment for more timely and accurateresponseto sudden
changes in market volatility.?

e  Optimization Bias Adjustmentto reduce biases in risk forecasts for optimized
portfolios.

e  Aspecific risk model combining structuraland time series components. Improved
risk forecasts through Volatility Regime Adjustment? and Bayesian Adjustment.

Model Attributes

Details

Application Usage

Model Start Dates

Barra Aegis
Barra PortfolioManager

Models Direct

Barra Aegis: 31 January 1975
Barra PortfolioManager: 31 January 1975
Models Direct: 31 January 1975

* As of April 2017

?In the Responsive variant
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Model Attributes Details
Estimation Universe MSCI USA IMI3
(US component of MSCI All Country World Investable Market Index (ACWI IMI))

Regression Weighting Scheme Square root of market capitalization

Factor Covariance Matrix: Half-life Stable Variant Responsive Variant
Half-life for Volatility 252 days 84 days
Newey-West Volatility Lags 10 days 10 days
Half-life for Correlations 756 days 504 days
Newey-West Correlation Lags 4 days 4 days
Half-life for Volatility Regime Adjustment N/A 21 days

Specific Risk: Half-life Stable Variant Responsive Variant
Half-life for Specific Volatility 252 days 84 days
Newey-West Auto-Correlation Lags 5 days 5 days
Newey-West Auto-Correlation Half-Life 252 days 252 days
Bayesian Shrinkage Parameter 0.05 0.05
Half-life for Volatility Regime Adjustment N/A 42 days
Linked Specific Risk available Yes Yes

Industry Allocation Scheme Multiple-industry allocation (up to five industries)

Source of Industry Scheme Based on Barra multiple-industry classification

Model Base Currency usD

Style Factors Purpose Descriptors

Beta Explains common variations in stock returns due e Historical Beta
to different stock sensitivities to marketor
systematic risk that cannot be explained by the
US Country factor.

®The estimation universe is based completely onthe MSCI USA IMI after 1 June 2002. Prior to that, additional rules are applied to create the
estimation universe. For details, refer to the Barra US Total Market Equity Deep History Model Empirical Notes.
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Descriptors

Dividend Yield

Earnings Quality

Earnings Yield

Growth

Leverage

Liquidity

Long-Term
Reversal

Management
Quality4

Captures differences in stock returns
attributableto stock's historical and predicted
dividend-to-price ratios.

Explains stock return differences due to
uncertainty around company operating
fundamentals (sales, earnings, cash flows)and
the accrual components of their earnings.

Describes stock return differences due to
various ratios of the company's earnings relative
toits price.

Measures company growth prospects using
historical sales growth and historicaland
predicted earnings growth.

Captures common variation in stock returns due
to differences in the level of company leverage.

Captures common variationsin stock returns
due tothe amount of relative tradingand
differences in the impact of trading on stock
returns.

Explains common variation in returnsrelated to
a long-term (five years ex. recent thirteen
months) stock price behavior.

A combination ofasset, investment, net
issuance growth measuresthatcaptures
common variation in stock returns of companies

4 Also known as Investment Quality

Historical Dividend-to-Price Ratio

Analyst-Predicted Dividend-to-Price Ratio

Accruals using Balance Sheet Statement
Accruals using Cash-Flow Statement
Variability in Sales

Variability in Earnings

Variability in Cash-Flows

Variability of Analyst EPS Estimates to Price

Enterprise Multiple (EBITDAto EV)
Trailing Earnings-to-Price Ratio

Analyst-Predicted Earnings-to-Price Ratio

Long Term Analyst-Predicted Earnings per
Share Growth

Historical Earnings per Share Growth Rate

Historical Sales per Share Growth Rate

Market Leverage
Book Leverage

Debt-to-Assets Ratio

Monthly Share Turnover

Quarterly Share Turnover

Annual Share Turnover

Modified Amihud Illiquidity Measure

Pastor-Stambaugh llliquidity Measure

Long-Term Relative Strength

Long-Term Historical Alpha

Asset Growth

Issuance Growth
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Descriptors

Mid Capitalization

Momentum

Profitability

Prospect

Residual Volatility

Size

experiencingrapid growth or contraction of
assets.

Explains the returns of mid-cap stocks relative
to large and small-cap stocks by capturing
deviations from linearity in the relationship
between returns and the Size factor.

Explains common variation in stock returns
related to recent (twelve months) stock price
behavior.

A combination of profitability measures that
characterizes efficiency of a firm's operations
and total activities.

Explains common variation in stock returns that
have exhibited a lottery-like behavior identified
through a combination of stock return skewness
over a longhorizon and drawdown in returns
over the recent period.

Captures relative volatility in stock returns that
is not explained by differencesin stock
sensitivitiesto market retums.

Captures differences in stock returns and risk
due to differences in the market capitalization

®1-month at-the-money call option

®3-month at-the-money call option

”1-month put option

3-month put option

Capital Expenditure Growth

Capital Expenditure

Cube of the Size Exposure

Relative Strength

Return on Assets
Return on Equity
Gross Profitability
Gross Margin

Asset Turnover

Skewness

Maximum Drawdown

Historical Sigma

Volatility Implied by One Month Call
Option®

Volatility Implied by Three Month Call
Option®

Volatility Implied by One Month Put
Option’

Volatility Implied by Three Month Put
Option8

Logarithm of Market Capitalization
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Style Factors Purpose Descriptors

of companies.

Value Captures the extent to which a company is e  Book-to-Price Ratio
overpriced or underpriced usinga combination
of several relative valuation metricsand one
structural valuationfactor. e Cash-Flow to Price Ratio

e  Structural ValuationFactor

e  Sales-to-Price Ratio

Industry Factors

1. Airlines 29. Home Products

2. Alcohol 30. Hotels

3. Appareland Textiles 31. Industrial Parts

4. Banks 32. Industrial Services

5. Biotechnology 33. Information Services

6. Chemicals 34. Internet

7. ClothingStores 35. Leisure

8. Computer Hardware and Business Machines 36. Life and Health Insurance

9. Computer Software 37. Media

10. Construction and Real Property 38. Medical Products and Supplies
11. Consumer Durables 39. Medical Services

12. Defense and Aerospace 40. Miningand Metals

13. Department Stores 41. Motor Vehicles and Parts

14. Drugs 42. Oil Refining

15. Electrical Utility 43. OQil Services

16. Electronic Equipment 44. Propertyand Casualty Insurance
17. Energy Reserves 45. Publishing

18. Entertainment 46. Railroads

19. Environmental Services 47. Restaurants

20. Equity Real Estate InvestmentTrusts 48. Securities and Asset Management
21. Financial Services 49. Semiconductors

22. Foodand Beverages 50. Specialty Retail

23. Forestryand Paper 51. Telephone

24. Gas and Water Utilities 52. Thrifts

25. Gold 53. Tobacco

26. Grocery Stores 54. Trucking Sea and Air Freight
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Industry Factors

27. Heavy Electrical Equipment 55. Wireless Telecommunications

28. Heavy Machinery

Market Factor

US Country

Model Coverage

Total 10500+assetsas of Apr 2017

— 7262 domestic stocks, including OTC listings
—  From NYSE, NASDAQ, and American Stock Exchange. Also includes Pink Sheetsand OTC markets.

- 373 ETFs

B Domestic Assets

Cross-Listed Assets
1768  ADRs
16%
B GDRs
M ETFs

7262
67%
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San Francisco

SdoPaulo
Toronto

+1415836 8800
+551137061360
+1416628 1007

EUROPE, MIDDLE EAST & AFRICA

Cape Town
Frankfurt
Geneva
London
Milan
Paris

ASIA PACIFIC

China North
China South
Hong Kong
Mumbai
Seoul
Singapore
Sydney
Taipe
Thailand
Tokyo

* =toll free

+27216730100
+496913385900
+41228179777
+442076182222
+390258490415
0800915917 *

108008521032 *
108001521032 *
+ 85228449333

+912267849160

0079885213392 *

8008523749 *
+61290339333
00801127513 *

001800156207 7181 *

+ 81352901555

CONTACT US
AMERICAS ABOUT MSCI
Americas 18885884567 * For more than 40 years, MSCl’s research-based
Atlanta +14045513212 indexes and analytics have helped the world’s
Boston +16175320920 leadinginvestors build and manage better
Chicago +13126750545 portfolios. Clients rely on our offerings for
Monterrey +528112534020 deeper insights into the drivers of performance
New York +12128043901 andriskintheir portfolios, broad assetclass

coverageand innovativeresearch.

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

MSCI serves 97 of the top 100 largest money
managers,according to the mostrecent P&l

ranking.

For more information, visitus at www.msci.com.
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NOTICE AND DISCLAIMER

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 E XTENT
PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITAT ION, 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 ap plicable), 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 manag ement, 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 anindex. 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”). MSCl 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. MSCl 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 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 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 MSCl 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 MSCl 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 MSCl, 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, FEA, InvestorForce, 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 MSCl and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a service mark of MSCl and Standard & Poor’s.
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