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Introduction

Fundamental analysis is the process of determining a security’s future value by analyzing a
combination of macro and microeconomic events and company specific characteristics. Though
fundamental analysis focuses on the valuation of individual companies, most institutional
investors recognize that there are common factors® affecting all stocks. For example,
macroeconomic events, like sudden changes in interest rate, inflation, or exchange rate
expectations, can affect all stocks to varying degrees, depending on the stock’s characteristics.

Barr Rosenberg and Vinay Marathe (1976) developed the theory that the effects of
macroeconomic events on individual securities could be captured through microeconomic
characteristics — essentially common factors, such as industry membership, financial structure, or
growth orientation.

Rosenberg and Marathe (1976) discuss possible effects of a money market crisis. They say a
money market crisis would:

“result in possible bankruptcy for some firms, dislocation of the commercial paper market, and a
dearth of new bank lending beyond existing commitments. Firms with high financial risk (shown
in extreme leverage, poor coverage of fixed charges, and inadequate liquid assets) might be
driven to bankruptcy. Almost all firms would suffer to some degree from higher borrowing costs
and worsened economic expectations: Firms with high financial risk would be impacted most; the
market portfolio, which is a weighted average of all firms, would be somewhat less exposed; and
firms with abnormally low financial risk would suffer the least. Moreover, some industries such as
construction would suffer greatly because of their special exposure to interest rates. Others such
as liquor might be unaffected.”

This early insight into the linkage between macroeconomic events and microeconomic
characteristics has had a profound impact on the asset management industry ever since. In this
paper, we discuss the intuition behind a fundamental factor model based on microeconomic traits,
showing how it is linked to traditional fundamental analysis. When building a fundamental factor
model, we look for variables that explain return, just as fundamental analysts do. We highlight
the complementary role of the fundamental factor model to traditional security analysis and point
out the insights these models can provide.

Fundamental Analysis and the Barra Fundamental Factor Model

Fundamental analysts use many criteria when researching companies; they may investigate a
firm's financial statements, talk to senior management, visit facilities and plants, or analyze a
product pipeline. Most are seeking undervalued companies with good fundamentals or
companies with strong growth potential. They typically review a range of quantitative and
gualitative information to help predict future stock values. Exhibit 1 summarizes key areas.

* Common factors are shared characteristics between firms that affect their returns.
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Exhibit 1: Main Areas of Stock Research?

Qualitative Quantitative

Business Model Capital Structure

Competitive Advantage Revenue, Expenses, and
Earnings Growth

Management Quality Cash Flows

Corporate Governance

Similarly, the goal of a fundamental factor model is to identify traits that are important in
forecasting security risk. These models may analyze microeconomic characteristics, such as
industry membership, earnings growth, cash flow, debt-to-assets, and company specific traits.
Exhibit 2 shows the cumulative returns to Merck, GlaxoSmithKline, and Bristol-Myers, three of the
largest pharmaceutical companies in the US. The chart illustrates the similarities in the return
behavior of these stocks, primarily because they are US large cap equities within the same
industry. We also see that Bristol-Myers underperformed the other two companies in recent
years, indicating that other firm-specific factors also impacted its performance.

Exhibit 2: Industry Membership Drives Similarities Between Stocks
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The first task when building a fundamental factor model is to identify microeconomic traits. These
include characteristics from industry membership and financial ratios to technical indicators like
price momentum and recent volatility that explain return variation across a relevant security
universe. The next step is to determine the impact certain events may have on individual stocks,
such as the sensitivity or weight of an individual security to a change in a given fundamental

2 Balance sheet and income statement data are readily available from 10K filings while access to company management and information
about the business model and competitor landscape will vary on a case-by-case basis.
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factor.® Finally, the remaining part of returns needs to be modeled, which is the company-specific
behavior of stocks.

How does the model we have described compare with the way a fundamental analyst or portfolio
manager analyzes stocks? The basic building blocks of analysts and factor modelers are in fact
similar; both try to identify microeconomic traits that drive the risk and returns of individual
securities. Exhibit 3 compares the two perspectives. In both views, there are clearly firm-specific
traits driving risk and return. There are also sources of risk and return from a stock’s exposure, or
beta, to the overall market, its industry, and certain financial and technical ratios. But the objective
of the fundamental analyst is to forecast return (or future stock values) whereas the fundamental
factor model forecasts the fluctuation of a security or a portfolio of securities around its expected
return.

Exhibit 3: Overview of Stock Determinants: Fundamental Analysis versus Factor Model Analysis

Industry Company
News/Trends Fundamentals
Macro \j / Company
News/Trends \ / News
Risk Modeler: Portfolio Manager:
Forecast Risk Forecast Return

Both the analyst and the factor model researcher look at similar macro and microeconomic data
and events when researching factors that drive stock returns and risk. Exhibit 4 shows examples
used in the Barra equity models.* These traits have been identified as important in explaining the
risk and returns of stocks. Note that adjustments of financial statements are incorporated in
several ways.’

% In the Barra US equity model for example, we allow companies to be split up into five different industries, depending on their business
structure.

“ This exhibit shows some of the fundamental variables used in the Barra US and Japan Equity Models. However, the models are not
limited to fundamental data. Depending on further research, technical variables such as price momentum, beta, option-implied volatility, etc.
may also be used. For instance, price momentum has been shown to significantly explain returns ( Carhart, 1997). Qualitative data can
also be included in these models if there are straightforward ways to assign appropriate values to individual stocks. In general,
incorporating qualitative data remains a challenge for both asset managers and factor model researchers. The former must relate this data
to valuation models, while the latter must integrate this information into the risk models.

® A key task for the fundamental analyst is to adjust financial statements — each analyst wants to get at the “real” number rather than what
is reported in financial statements. Even under generally accepted accounting principles, management can be aggressive with basic
principles, such as revenue/expense recognition, usage of unusual, infrequent or extraordinary items, and timing issues that may lead to
violations of the matching principle. A significant part of this may involve studying the footnotes of the statements. We use forward-looking,
analyst-derived descriptors in our models for this purpose.
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Exhibit 4: Sample Fundamental Data Used in Barra Models®

Value Growth Earnings Variation Leverage Foreign Sensitivity
Book value Five-year payout Variability in earnings |Market leverage Exchange rate sensitivity
. e . Standard deviation of
Analyst predicted |Variability in capital . o L
. analyst predicted Book leverage QOil price sensitivity
earnings structure }
earnings
. . . Variability in cash Sensitivity to other market
Trailing earnings [Growth in total assets Debt to assets o
flows indices
Forecast operating Extraordinary items in Export revenue as

i Growth in revenues . Senior debt rating
income earnings percentage of total

Sales Pension liabilities
Historical earnings
growth
Analyst-predicted
earnings growth

Forecast sales

Recent earnings changes

How are the fundamental data used in a factor model? Certain factors are found to explain stock
returns over time, for example, industries and certain financial and technical ratios. If such
factors explain returns across a broad universe of stocks, they are deemed important. In financial
theory, these factors are “priced” across assets, for example, Fama/French Value, Growth, and
Size factors.

Once we have identified the factors, we need to link each stock to each factor. For this, we use
microeconomic characteristics. We start by identifying a set of characteristics we call descriptors.
For instance, if the factor is growth, a few descriptors might include earnings growth, revenue
growth, and asset growth (see Exhibit 4). These include both historical and forward-looking
descriptors, such as forecast earnings growth. After we identify the important descriptors, we
standardize them across a universe of stocks, typically the constituents of a broad market index.’
Exhibit 5 illustrates how Microsoft's exposures for the Barra US factors - Size, Value, and Yield -
are calculated. We subtract the estimation universe average® descriptor for each factor and divide
it by the standard deviation of the universe of stocks.

Exhibit 5: Calculating Exposures from Raw Data (April 1, 2010)

Barra Factor Size Value Yield
Descriptor for Factor Capitalization (USD Book to Predicted Dividend
Bn)® Price Yield
Microsoft 256.7 0.15 0.02
Estimation Universe Average 69.8 0.39 0.02
Estimation Universe Std Dev 21.1 0.37 0.02
Exposure 1.64 -0.62 0.06

® variables like profitability and debt loads get incorporated in our models through factors like Earnings Yield, Growth, and Leverage.
Expectations of profitability and future revenue growth and cost savings get incorporated through variables such as the analyst consensus
view on future P/E. What about key metrics that are not included? There are two reasons why variables fundamental analysts might look
at are not incorporated in a factor model. The first is that some of these factors may help managers forecast return but they are not
generally good risk factors. (A good return factor has persistent direction though not a lot of volatility — the ability of a company to beat
earnings estimates is one of these factors). The second reason is that there may be risk factors specific to individual industries that are
less meaningful across industries. Industry or sector risk models would include these risk factors.

" All existing Barra models focus on a particular market, using an equity universe that includes all sectors and large to mid-caps with some
small-caps. Important criteria relevant to only the airline industry could be captured in sector factor models, a current area of research.

® This is actually a market-cap weighted average.

° Note that the actual descriptor for the US Size factor uses the log of market capitalization. The log of market cap for Microsoft is 12.46.
The estimation universe average is 10.22 and the standard deviation 1.36. The resulting exposure for Microsoft is 1.64.
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In some cases, factors reflect several characteristics. This occurs when multiple descriptors help
explain the same factor. The Barra US Growth factor, for instance, reflects five-year payouts,
variability in capital structure, growth in total assets, recent large earnings changes, and forecast
and historical earnings growth. Exhibit 6 shows how we calculate Microsoft's exposure to the
Growth factor. Each descriptor is first standardized and then the descriptors are combined to
form the exposure.

Exhibit 6: Calculating Exposures when there are Multiple Characteristics (April 1, 2010)

Descriptor Growth Recent Analyst- Variability Earnings 5year
Rate of Earnings predicted in Capital Growth Rate  Payout
Total Change Earnings Structure Over Last 5
Assets Growth Years
Microsoft -0.01% -0.14 -0.31 25% 0% 0.69
Estimation
Universe 0.03% -2.76 1.44 15% -1% 0.39
Average
Estimation
Universe Std Dev 0.04% 47.08 4.36 39% 18% 3.28
Standardized -0.95 0.06 -0.40 0.24 0.03 0.09
ESCI’IpIOF
\eight of each 0.34 0.20 0.15 0.13 0.10 0.08
ESCI’IpIOF
Exposure -0.47

In addition to factors like Value, Size, Yield, and Growth, which we call style factors, a stock’s
returns are also a function of its industry. Industry exposures are calculated in a different way. A
company like Google for instance, is engaged solely in Internet-related activities. It has an
exposure of 100% (1.0) to the Internet industry factor in the Barra US Equity Model. Its exposure
to all other industry factors is zero. Some companies, like General Electric, have business
activities that span multiple industries. In the US model, industry exposures are based on sales,
assets, and operating income in each industry.*

What does a factor exposure mean? In the same way the classic Capital Asset Pricing Model
beta measures how much a stock price moves with every percentage change in the market, a
factor exposure measures how much a stock price moves with every percentage change in a
factor. Thus, if the Value factor rises by 10%, a stock or portfolio with an exposure of 0.5 to the
Value factor will see a return of 5%, all else equal.**

Once we have pre-determined the factor exposures for all stocks based on their underlying
characteristics, we estimate the factor returns using a regression-based method.*?

A stock’s return can then be described by the returns of its sub-components: its Size exposure
times the return of the Size factor plus its Value exposure times the pure return of the Value
factor, etc. This process can account for a substantial proportion of a stock’s return. The
remainder of the stock’s return is deemed company specific and unique to each security. For
example, the return to Microsoft over the last month can be viewed as:

19n effect, we build three separate valuation models. The results of each valuation model determine a set of weights, based on
fundamental information. The final industry weights are a weighted average of the three weighting schemes. Further details are available in
the Barra US Equity Model Handbook.

* Specifically, the effects of other factors as well as specific returns remain the same,and the risk-free rate unchanged.

*2 Details of the model construction are available in The Barra Risk Model Handbook or Barra US Equity Model Handbook.
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r-MSFT = Xlndustry_lrlndustry_l + Xlndustry_z rIndustry_2 +.o.+ XSize rSize + XVaIue r-Value + ""rFirm—Specific

where X is the exposure of Microsoft to the various factors and T, denotes returns to the

factors.

Factor

The returns to the factors are important. They are returns to the particular style or characteristic
net of all other factors. For instance, the Value factor is the return to stocks with low price to book
ratio with all the industry effects and other style effects removed. Industry returns have a similar
interpretation and differ from a Global Industry Classification Standard (GICS®) industry based
return. They are estimated returns that reflect the returns to that industry net of all other style
characteristics. They offer insight into the pure returns to the industry.

The final building block to our fundamental factor model is the modeling of company-specific
returns. Predicting specific returns and risk is a difficult task that has been approached in a
number of ways. The simplest approach is to assume that specific returns and/or risk will be the
same as they have been historically. Another approach is to use a structural model where the
predicted specific risk of a company depends on its industry, size, and other fundamental
characteristics. Both approaches — simple historical and modeled — are used in the Barra
models, depending on the market. The modeled approach has the advantage of using
fundamental data.

Critical Insights from the Barra Fundamental Factor Model

Fundamental analysis and fundamental factor models may begin with the same ideology but they
offer different insights. Fundamental analysis ultimately focuses on in-depth company research,
while factor models tie the information together at the portfolio level. The critical value of the
factor model is that it shows the interaction of the firm’s microeconomic characteristics. The
value of the factor model at the company level is magnified at the portfolio level as the company-
specific component becomes less important. Exhibit 7 illustrates this principle of diversification.
As names get added to the portfolio, company-specific returns are diversified away. Because the
common factor (systematic) portion stays roughly the same, it becomes an increasingly larger
part of the portfolio risk and return.

Exhibit 7: The Number of Stocks and the Impact on the Risk Make-up13

Total Risk
— Porticlia Risk
== hidgrink Risk
Common Factors
# of Stocks
1] ] b 16 20 % o) 35 40

3 This chart shows a stylized example of adding stocks to the portfolio where all the stocks have the same common factor and specific risk.
In practice, stocks have different common factor and specific risk, meaning the exact effect depends on the interaction of common factor
components. In general, the decrease in specific risk outweighs the fluctuations in the common factor component.
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This means that at the portfolio level common factors are more important than company-specific
drivers in determining a portfolio’s return and risk. Understanding and managing the common
factor component becomes critical to the portfolio’s performance.

The complementary character of fundamental factor models and individual security analysis
allows managers to use factor models to analyze portfolio characteristics. Next, we discuss the
benefits of using fundamental factor models, including:

= Monitoring and managing portfolio exposures over time

= Understanding the contribution of factors and individual stocks to portfolio risk and tracking
error relative to the relevant benchmark (risk decomposition)

= Attributing portfolio performance to factors and individual stocks to understand the return

contribution of intended and accidental bets

Monitoring Portfolio Exposures

To illustrate, we use a portfolio of US airline stocks. The concepts can be applied to any sector,
multi-sector, or multi-country portfolio.

Since the middle of 2009, airline stocks have performed well. UAL (United), Delta, and
Southwest saw big gains in December 2009 and February 2010. Exhibit 8 lists the largest U.S.
airline stocks as of April 30, 2010 with at least USD 1 billion market capitalization and their recent
performance.

Exhibit 8: Largest Stocks in US Airline Industry and Recent Performance

Company Ticker Market 1 year 2009 2008
Cap (3/31/09- Return Return

(usb  3/31/10)

Bn)
DELTA AIR LINES INC DE DAL 10.4 111% -1% -23%
SOUTHWEST AIRLS CO LUV 10.2 101% 33% -29%
UAL CORP UAUA 3.6 367% 17% -67%
CONTINENTAL AIRLS [B] CAL 3.1 109% -1% -19%
AMR CORP AMR 2.8 63% -28% -24%
JETBLUE AIRWAYS CORP JBLU 1.7 32% -23% 20%
ALASKA AIR GROUP INC ALK 1.5 161% 18% 17%
ALLEGIANT TRAVEL CO ALGT 1.1 3% 97% 68%
U S AIRWAYS GROUP INC Lcc 1.1 75% -37% -47%

For the remainder of this section, we look at an equal-weighted portfolio of the stocks above.
Exhibit 9 shows how the exposures of the airline portfolio to Barra factors evolved over time. The
chart shows the top three exposures that changed the most in absolute terms between January
1995 and May 2010. The portfolio had an exposure to the Value factor of 1.8 in January 1995 and
by May 2010 the exposure had declined to -0.9. Essentially, the portfolio went from being
relatively cheap to relatively expensive during this time. Airlines have also seen a long-term
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decrease in exposure to currency sensitivity, most likely due to changes in oil exposure
management and global air traffic patterns.

Exhibit 9: Airline Portfolio Exposures over Time

400
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There can also be important differences in the distribution of the stocks’ exposures to a factor.
Exhibit 10 shows the distribution of individual stock exposures to two of the US factors — Value,
which has the largest distribution, and Growth, which has among the most narrow distributions —

as of May 2010. Two portfolios can have the same overall exposure to a factor but very different
distributions.

Exhibit 10: Monitoring the Distribution of Exposures (May 3, 2010)

T

Exposure to Factors
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Monitoring unintentional risk exposures that may not be visible on the surface can be critical. At
the portfolio level, these exposures can be unintended bets that can impact overall performance.
In addition, the distribution of exposures may be important. For example, a portfolio of
companies with a leverage exposure of zero has a very different economic profile than a portfolio
with a barbell distribution where half the companies are over-leveraged and potentially vulnerable
to a collapse in credit conditions.

Risk Decomposition

Factor exposures highlight how sensitive a portfolio is to different sources of risk. However, to
truly understand how risky these exposures are, we can use the factor model for a full risk
decomposition. The combination of exposures and factor volatilities determines the riskiness of
each position. For example, a portfolio can have a large exposure to a factor but if the factor isn’t
particularly risky, it won’t be a major contributor to portfolio risk. Furthermore, the relationship
between factors also matters. A large exposure to two factors that are highly correlated will also
increase portfolio risk.

Continuing with the airline portfolio, we decompose risk as of April 30, 2010. Since the stocks are
within a single industry, industry risk contributes the most risk. Most importantly, we see that even
with just 9 names in the portfolio, style risk far outweighs company-specific risk. The former
contributes nearly three times that of the latter (16% versus 5.5%).

Which specific style factors drive the style risk? Volatility is the biggest contributor by far, coming
mostly from US Air and United’s high exposure (see Exhibit 12), and the fact that the Volatility
factor has become very risky.

Exhibit 11: Sources of Risk in an Airline Portfolio, April 30, 2010, Using the Barra US Equity Long-
Term Model (USE3L)
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Exhibit 12: Exposure to Volatility of Stocks in an Airline Portfolio, April 30, 2010, Using the Barra US
Long-Term Equity Model (USE3L)

Portfolio 1.82 Delta 1.81
us Air 3.28 JetBlue 152
UAL Corp 3.19 Alaska 1.01
AMR 2.70 Southwest 0.49
Continental 1.95 Allegiant 0.39

To summarize, risk decomposition provides two critical insights. First, as we move from the stock
level to the portfolio level, style and industry risk become more important, overtaking company-
specific risk. Second, we see that certain styles contribute more risk than others at the stock and
portfolio levels. For example, the performance of United (UAL Corp) and US Air will be heavily
impacted by the Volatility factor.

Performance Attribution

The fundamental factor model also provides insight into performance attribution. Managers can
use the model to analyze past performance, attributing realized portfolio return to its various
sources. This can include allocations to certain countries or sectors, or allocations to certain
segments — small cap names, emerging markets, or high beta names.

Exhibit 13 shows the decomposition of realized returns for the airline portfolio for April 2010. The
first column displays the portfolio return attribution. The subsequent columns show the return
attribution for each individual airline stock in isolation. The portfolio of airline stocks returned -
4.3% for the month despite a positive contribution of 4.3% coming from style factors. Jet Blue, for
instance, was flat for the month, as its gain from style factors largely offset losses from the
industry component. Similarly, Continental and UAL were helped by both strong contributions
from style exposures. In contrast, positive gains from style factors were not enough to offset the
company-specific losses suffered by US Air, Delta, AMR, and Allegiant. In fact, only about half
the stocks realized positive company-specific returns.

Exhibit 13: Return Attribution for Airline Portfolio and Stocks, %, March 31, 2010 — April 30, 2010,
Barra US Equity Long-Term Model (USE3L)

Portfolio ALASKA ALLEGIANT AMR CONTI- DELTA JETBLUE SOUTH-
NENTAL WEST

Total 4.3 0.4 -11.1 -19.0 1.7 -17.2 0.2 0.3 10.4 3.8
Company- 4.4 2.6 9.9 -22.6 15 -17.6 0.4 2.3 10.5 6.6
Specific

Alrline 42 42 4.2 42 4.2 4.2 42 42 42 42
Industry

Styles 43 2.1 3.0 7.9 45 46 4.0 16 41 7.0

Exhibit 14 takes the last row in Exhibit 13 and breaks it down into the individual styles in the
model. The main source of positive return was the Size factor followed by the Currency
Sensitivity, Leverage, and Volatility factors. In other words, airlines benefited from being smaller
in cap size relative to the market (exposure of -1.7 to Size). They also benefited from the
appreciation of the US Dollar (exposure of -2.7 to Currency Sensitivity). In addition, they were
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helped by being relatively levered (exposure of 2.6 to Leverage) and from having relatively higher
overall and higher beta to the market (exposure of 1.7 to Volatility)

At the stock level, most of the airlines benefited from being relatively small. UAL and USAir
benefited the most from the appreciation of the US Dollar. UAL, US Air and AMR benefited the
most from being relatively more levered than the other airlines. These three stocks also benefited
the most from having relatively higher beta to the market and higher volatility.

Exhibit 14: Return Attribution for Styles Only in Percent, March 31, 2010 — April 30, 2010, Barra US
Equity Long-Term Model (USE3L)

Portfolio ALASKA  ALLEGIANT AMR  CONTINENTAL DELTA JETBLUE  SOUTHWEST  UAL USAIR

Size 2.3 3.0 3.2 2.2 2.2 0.9 3.1 1.1 22 32
gg;gg%y 1.1 0.6 1.3 1.3 1.1 1.3 0.8 0.1 20 20
Leverage 1.0 0.6 0.2 1.6 13 1.2 0.9 0.0 14 18
Volatility 0.9 0.7 0.1 13 1.0 0.9 0.5 0.3 16 15
Earnings Yield 0.8 -0.5 -0.1 4.0 0.7 1.9 0.1 0.4 -0.7 1.3
Trading Activity 0.1 0.2 0.0 0.2 0.2 0.2 0.1 0.1 02 02
Momentum 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.1
Growth -0.1 0.0 -0.5 0.1 0.0 -0.4 0.2 0.1 01 -01
value 0.2 0.0 0.1 -0.8 0.2 -0.2 0.4 0.1 07 04
Yield 0.3 0.3 0.3 -0.3 0.3 03  -03 -0.3 03 -03
f:rz]ga'l\:ﬁ; 0.3 0.6 0.7 -0.2 0.2 0.1 -0.6 0.1 02 07
\E/Z;I”(,;tr:gﬁ 10 | 16 00  -15 1.2 08 12 01 11 -14

Styles can contribute significantly to a manager’s performance. In our example, the US Volatility
factor was the main driver. Looking at individual factors and stocks, we can also see that certain
factors and stocks made a significant contribution to performance due to stock specific
performance or style contribution.

In summary, portfolio performance can be strongly impacted by unintended bets. The manager
may be taking major risks without adequate compensation. The factor model helps uncover
these issues.

Conclusion

In this paper, we highlight the use of a factor model in a fundamental investment process. The
primary purpose of a factor model is to explain returns, just as fundamental analysis does.
Recalling the original theory of Barr Rosenberg and Vinay Marathe (1976), the effects of
macroeconomic events on individual securities can be captured through microeconomic
characteristics — common factors — such as industry membership, financial structure, or
orientation towards growth.

Ultimately, fundamental analysis focuses on in-depth company research, while the factor model
focuses on common factors that tie companies together. The effect of these common factors on
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return and risk is critical at the portfolio level since common factors tend to dominate company-
specific risk at the portfolio level. Understanding and managing these sources of return and risk
is critical to the investment process.
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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. (“MSCI"), Barra, Inc. (“Barra”), or their affiliates (including
without limitation Financial Engineering Associates, Inc.) (alone or with one or more of them, “MSCI Barra”), or their
direct or indirect suppliers or any third party involved in the making or compiling of the Information (collectively, the
“MSCI Barra Parties”), as applicable, and is provided for informational purposes only. The Information may not be
reproduced or redisseminated in whole or in part without prior written permission from MSCI or Barra, as applicable.

. The Information may not be used to verify or correct other data, to create indices, risk models or analytics, or in
connection with issuing, offering, sponsoring, managing or marketing any securities, portfolios, financial products or
other investment vehicles based on, linked to, tracking or otherwise derived from any MSCI or Barra product or data.

L] Historical data and analysis should not be taken as an indication or guarantee of any future performance, analysis,
forecast or prediction.

L] None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), or a promotion or
recommendation of, any security, financial product or other investment vehicle or any trading strategy, and none of
the MSCI Barra Parties endorses, approves or otherwise expresses any opinion regarding any issuer, securities,
financial products or instruments or trading strategies. None of the Information, MSCI Barra indices, models or other
products or services is 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.

. 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 MSCI BARRA PARTIES 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 LAW, MSCI AND BARRA, EACH ON THEIR
BEHALF AND ON THE BEHALF OF EACH MSCI BARRA PARTY, HEREBY 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 law, in no event shall any of the MSCI
Barra Parties 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 wilful default of itself, its servants, agents or sub-contractors.

L] Any use of or access to products, services or information of MSCI or Barra or their subsidiaries requires a license
from MSCI or Barra, or their subsidiaries, as applicable. MSCI, Barra, EAFE, Aegis, Cosmos, BarraOne, and all other
MSCI and Barra product names are the trademarks, registered trademarks, or service marks of MSCI, Barra or their
affiliates, 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.

© 2010 MSCI. All rights reserved.

About MSCI

MSCI Inc. is a leading provider of investment decision support tools to investors globally, including asset managers,
banks, hedge funds and pension funds. MSCI products and services include indices, portfolio risk and performance
analytics, and governance tools.

The company’s flagship product offerings are: the MSCI indices which include over 120,000 daily indices covering more
than 70 countries; Barra portfolio risk and performance analytics covering global equity and fixed income markets;
RiskMetrics market and credit risk analytics; ISS out-sourced proxy research, voting and vote reporting services; CFRA
forensic accounting risk research, legal/regulatory risk assessment, and due-diligence; and FEA valuation models and risk
management software for the energy and commodities markets. MSCI Inc. is headquartered in New York, with research
and commercial offices around the world.
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