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EXECUTIVE SUMMARY

In constructing portfolios, asset managers, intentionally or otherwise, expose the portfolio

to factor tilts thatgreatly influence fund performance. But many managers may not be
aware of these exposures, which can be sources of excess returns. For example, if the value

factor has performed strongly over time, a persistent negative exposure to value may have
impaired returns. Those managers could beon the wrong side of history.

Using MSCl’s Peer Analytics dataset, we examined the composition and performancedrivers
of activeglobal funds through thelens of the Global Total Market Equity Model (GEMLT).

We attributed funds’ performance to factor exposures and stock selection, and reviewed
what distinguished top-performing funds. Key findings were:

Based only on the size of contributions, common factors, which include country,
industry, styleand currency, on averageaccounted for 55% of funds’5-year active
performance, compared to 45% for stock-specific contributions, duringa 13-year
period. This pattern was consistent for both top- and bottom-quartile performing
funds.

Usinga complementary analysisthattakes the signs of contributions into account,
factors explained an even larger proportion of fund returns than stock-picking.
Factor contribution, on average, has been positive for mostof the funds (top three
performance quartiles), while stock-specific contribution has had greater variability.

Most active portfolios had significant exposureto stylefactors, including Systematic
Equity Strategies (SES).1 Among factor groups, stylefactors had the largestimpact
on active performance:34% of factor returns on average, with SES factors
explainingthe majority of style contributions (54%). Price Momentum, Residual
Volatility, Beta, Dividend Yield and Profitability were the most significantindividual
factors.

Exposures to factors thatdiffer from managers’ objectives had a significantimpact
on performance. For value managers, contributions from Volatility, Price
Momentum and Profitability factorsaccounted for 19%, 18% and 17% of the total
stylecontribution, respectively, exceeding that of the Valuefactor (15%).

Finally, we showed that MSCI Factor Indexes can providea clear picture of how
much of performance comes from factors as opposed to stock contributions. This
information may help assetmanagers address potential benchmark mismatches.

' SES factors are proxies for popular systematic investment strategies that have generated excess returns over long time
periods, e.g., Value, Momentum and Quality. See Bayraktar et al. (2013) for more detail.
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INTRODUCTION

Regulatory changes in the asset management industry, macro-driven markets and the
popularity of passiveinvestments have presented challenges for active equity managers
over the lastdecade. The growth of factor investing, manifested by multi-billion dollar
inflows to factor-based products, underscores theimportance of factor awareness in
portfolio ma nagement.2

Factors arerecognized as key drivers of activereturns,i.e., returns above the benchmark.
Ang, Goetzmann and Schaefer (2009) and Bender, Hommond and Mok (2014) found that
70%-80% of activereturns can be explained by exposures to systematic factors. Factor
investing, implemented by replicating rules-based transparentindexes, enables institutional
investors to capturesystematic factor returns that were previously only availableviaactive
portfolios.

Active returns can be broken intotwo broad components: “factor returns” attributableto
persistent exposures to systematic factors,and “alpha” attributable to a manager’s stock
andindustry selection, factor rotation/timing and other active decisions. Thus,
understandingthereturn drivers of active portfolios can help assetowners in allocating
capitalamong managers and in combining factor and active mandates (Rao [2017]).

Both quantitativeand fundamental managers requirea deep grasp of how factors affect
their portfolios. Historically, MSCI risk models haveincluded several stylefactors thathave
driven stock returns, e.g., Earnings Yield, Book to Priceand Price Momentum. Recently, MSCI
introduced a suite of new stylefactorsinits risk models based on 16 Systematic Equity
Strategies (SES). SES refers to rules-based or computer-based implementation of
fundamental or technical investmentanomalies/strategies. Historically, these factors have
been importantsources of systematic returns. Thesefactors arealso commonly employed
as either factors inthe quantitative process, or as screens for fundamental managers. Balint
and Melas (2015) found significant exposures to Systematic Equity Strategy factorsin U.S.
mutual funds.

Exhibit1 provides an overview of the 16 stylefactors thatareincluded in the Global Total
Market Equity Model for Long-term Investors (GEMLT). SES factors areindicated in blue,
whileother stylefactors are highlighted in red. Our classification scheme groups factors into
eight factor families (marked in green) that approximately correspond to investmentstyles.

Systematic Equity Strategies may allow asset managers to better understand and monitor
the sources of riskand return of equity portfolios. They also haveimproved forecast
accuracyand helped managers construct portfolios thattilttowards or awayfromthese

% As of March 31, 2017, there was more than $180 billion in assets benchmarked to MSCI Factor Indexes.
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strategies. As drivers of stock returns, SES factors alsohaveserved as drivers of volatilities
and correlationsamongstocks.

At the sametime, the popularity of some Systematic Equity Strategies has led to crowding
riskas large pools of capital have pursued similar strategic goals. I nstitutional investors using
risk models with SES factors have been ableto measureand monitor their exposures to
these crowded strategies,and as a consequence have made more accurateriskandreturn
tradeoff decisions.?

Exhibit 1: Style Factor Family Tree

Value Size Momentum Volatility Quality Yield Growth Liquidit:
Book to Price Size Momentum Beta Leverage Dividend Yield Growth Liguidit
Book to price |Log of mcap Rel Strength |Hist Beta Debt to assets Reported D/P Sales growth 1m turnover
Hist Alpha Book leverage Forecast D/P Earn growth 3m turnover
Earnings Yield Mid Cap Res Volatility Mkt leverage Forecast LTG 12m turnover
Reported E/P |Cube of size Hist Sigma 12m ATVR
Forecast E/P Daily SDev Profitability
Cash E/P Cum Range Asset turnover
EBITDA/EV Profitability
Profit margin
Reversal Reton assets
LT Rel Strength
LT Hist Alpha Earnings Variability
Varin sales

Var in earnings
Var in cashflow
Var in forw EPS

Earnings Quality

Cash earn/earnings
Accr - balance sheet
Accr - C/F statement

Investment Quality
Asset growth
Capex growth
Issuance growth

Abbreviations: “Hist.” — Historical; “LTG” — Long Term Growth (multi-year horizon); “ATVR” — Annualized
Traded Value Ratio.

Inthis paper, we address thefollowing questions:

1. Whatare activeglobal fund exposures to GEMLT factors, especially
Systematic Equity Strategies?

2. Do common factor exposures explainthe performance of these funds?

3. How canfactorindexes be usedin evaluatingactive manager exposures
and performance?

®See Appendix A and Bayraktar etal. (2013) for a discussion of the benefits of including Systematic Equity Strategy
factors in risk models.
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ACTIVE EXPOSURE ANALYSIS

In this study, we focus on diversified active globaland international (Global ex-U.S.) equity
mutual funds for the period from September 2003 through December 2016 (subsequently
referred collectively as”global funds”). Using MSCl’s Peer Analytics dataset that contains
historical holdings for over 25,000 funds, we selected funds based on criteria shownin
Appendix 2. Our datasetincluded 1,315 uniquefunds over the entire study period. The
number of funds at a particularpointintimevaried, as new funds were added and others
liquidated. At the end of 2016, there were 882 funds in our datasetwith $671 billionin
assets under management. Onaverage, our sampleincluded 35% of all global equity funds
and 45% of the total assets under management for this universeover the 13-year period.
The primaryreason thatfunds were excluded fromthe study was because they did not
report a benchmark.*

EXPOSURES TO FACTORS

Balintand Melas (2015) found thatmost U.S. active portfolios havesignificantexposureto
SES factors, irrespective of the underlyinginvestment process. As they demonstrated, the
SES factors may be very significantto activeriskand return (i.e., the riskand return above
the benchmark). Active managers often had large exposures to SES factors thathaveearned
excess returns, e.g. Valueand Price Momentum. At the sametime, they tended to hedge
non-SES factors that often made a larger contribution torisk butdid notcontributeto risk-
adjusted returns, e.g., Beta and Leverage.

We extended the previous analysisand examined GEMLT active exposures, i.e., factor
exposures of global equity mutual funds relativeto each fund’s benchmark, using MSCl’s
Peer Analytics dataset.” These active factor exposures areshown in Exhibit2, where
columns correspond to categories of funds determined by keywords in their name (e.g.,
“income” or “quality”) and rows correspond to factors in the GEMLT model. For each of the
ninecategories, we aggregated holdings ofall fundsinthatcategory. For example, inthe
“value” category (in the third column to the left), we combined holdings ofall 121 “value”
funds. Each aggregate portfolio can beconsidered as an asset-weighted “average”
manager’s portfolio.

* Appendix 2 provides additional information about our sample over the study period, including the total number of
funds and size of assets under management, both overall and for funds with known benchmarks.

® This dataset is based on Lipper mutual fund holdings data.
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Exhibit 2: Global Active Mutual Fund Manager Classification and Active Factor Exposures

Key Word

Factor Family Factor Value Large Mid Small Momentm Volatility Quality Income Growth
Book to Price 0.34 -0.18 -0.40 0.10 -0.35 -0.19 -0.37 -0.13 -0.25
Value Earnings Yield 0.07 -0.02 -0.50 -0.10 -0.12 -0.04 0.04 0.06 -0.10
Reversal 0.15 -0.03 -0.41 0.03 -0.23 -0.08 -0.13 0.05 -0.17
s |57 -0.07 0.02- 058  -034  -046 021 016 021
Midcap -0.02 -0.01 0.04 0.17 0.35 -0.18 0.08 0.11
Momentum |Momentum 0.10 -0.05 0.12 0.09 0.26 -0.10 -0.14 -0.03 -0.03
Volatility Beta 0.22 -0.16 -0.02 0.08 -0.34 -0.78 -0.41 -0.16 -0.11
Residual Volatility 0.01 -0.02 0.23 0.07 0.04 -0.25 -0.11 -0.09 -0.04
Leverage -0.01 -0.04 -0.37 -0.15 -0.11 0.03 -0.11 0.08 -0.11
Profitability -0.20 0.15 0.42 0.00 0.30 021[0ag 0.07 0.28
Quality  |Earnings Variability 0.12 -0.13 0.27 0.10 -0.05 -0.22 -0.35 -0.14 -0.07
Earnings Quality 0.19 -0.04 -0.22 -0.02 0.01 0.04 -0.26 -0.02 -0.06
Investment Quality 0.10 -0.01 -0.25 0.03 0.00 0.14 0.20 0.06 -0.09
Yield Dividend Yield 0.10 -0.09 -0.76 -0.25 -0.25 0.16 0.01 0.37 -0.30
Growth |Growth -0.03 0.04 0.38 0.06 0.17 -0.19 -0.03 -0.13 0.14
Liquidity [Liquidity 0.07 -0.07 0.01 -0.11 0.01 -0.07 -0.28 -0.08 -0.04
Number of Funds 121 55 9 40 4 7 5 79 133
AUM $B 161.7 69.0 10.8 37.4 0.5 13 3.1 61.2 167.0
Number of Stocks 5182 2102 750 3988 656 695 236 1445 3398
Effective Number 332 229 162 783 213 209 75 196 375

| 2 1 0 1 |

<-large negative exposure Large positive exposure ->

Source: MSCI Peer Analytics, as of December 31, 2016

Not surprisingly, funds tended to have large exposures to their target factors. For example,
funds with “momentum” intheir name hadthe secondlargest positiveactive exposure
(0.26) to the Momentum factor, while “income” funds predictably had thelargestactive
exposure (0.37)to the Dividend Yield factor.

Exhibit2 also shows that many fund types had significantexposuresto factors other than
the one they aretargeting. “Mid-cap” funds area casein point. As expected, the largest
negative/positive exposures wereto the Size and Mid-cap factors, respectively. However,
mid-cap funds also had large positive exposures to Profitability and Earnings Variability, and
a largenegative exposureto Dividend Yield.Separately, “value” funds had the largest
positive exposureto Book to Price, but also a large negative exposureto Profitability.
Historically, some of these untargeted factor exposures could haveimpaired or enhanced
performance.
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HOW SIGNIFICANT ARE ACTIVE EXPOSURES?

Investors can determinethe significance ofa fund’s exposures based onits individual
position weights and exposures. Afund’s exposureis deemed statistically significantifitst-
statisticis either above 2 or below -2.° Exhibit3 displays t-statistics of factor exposures for
nineaggregate portfolios.

Traditionally, mutual fund managers have been separated into “Value” and “Growth”
categories. When we focus on the statistically significant positive and negative exposures,
we find that value managers have shown positive exposureto the Book to Price, Price
Momentum, Beta and Dividend Yield factors.In contrast, growth managers haveon average
displayed significant positive exposure to the Growth factor and negative exposureto the
Book to Price, Earnings Yield, Beta and Dividend Yield factors.

SES factors (as described in GEMLT) offer greater granularity. Valuemanagers experienced
significant positive active exposures to Long-term Reversal, Earnings Variability, Earnings
Quality and Investment Quality factors and negative exposureto the Profitability factor,
while growth managers tended to havesignificant positive active exposures to Profitability
and negative exposures to Long-term Reversal and Investment Quality.

® A t-statistic for a particular factor exposure can be obtained by dividing a fund’s exposure by its standard deviation. The
standard deviation provides a measure of variability in a fund’s exposure. It will be inversely proportional to the
concentration of the fund’s holdings. The methodology for computing standard deviation of a portfolio exposure to a
factor is discussed in Appendix 3.
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Exhibit 3: T-Statistics of Active Factor Exposures of Aggregate Category Portfolios

Key Word

( ) S
Factor Family Factor Value Large Mid Small Momentm Volatility Quality Income] Growth
Book to Price hl -3.64 -4.48 2,91 -5.89 -2.70 -3.73 221 -6.06
Value Earnings Yield 1.76 -0.47 -5.69 -2.87 -1.98 -0.57 0.38 1.05 -2.45
Reversal 3.72 -0.67 -4.63 0.89 -3.89 -1.07 -1.32 0.92 -4.13
e |57 -1.70 0420 S16.0500 51660 580  -6.41 213 -278] 515
Midcap -0.47 -0.26 6.07 1.03 2.87 4.86 -1.87 1.36 2.73
Momentum |Momentum 2.42 -0.99 1.34 2.70 4.38 -1.42 -1.46 -0.47 -0.73
Volatility Beta 5.32 -3.28 -0.24 2.26 -5.80 -10.84 -4.16 -2.70 -2.64
Residual Volatility 0.34 -0.31 2.61 2.10 0.76 -3.49 -1.08 -1.46 -0.86
Leverage -0.14 -0.85 -4.15 -4.17 -1.85 0.42 -1.09 1.35 -2.75
Profitability -4.89 2.95 4.70 0.12 5.03 2.98 4.87 1.12 6.61
Quality Earnings Variability 3.05 -2.51 3.09 2.77 -0.84 -3.04 -3.52 -2.36 -1.63
Earnings Quality 4.65 -0.78 -2.53 -0.52 0.16 0.50 -2.63 -0.37 -1.56
Investment Quality 2.53 -0.11 -2.82 0.94 -0.06 1.97 1.99 1.02 -2.23
Yield Dividend Yield 2.51 -1.72 -8.55 -7.26 -4.22 2.18 0.13 6.30 -7.26
Growth |Growth -0.71 0.77 4.28 1.73 2.90 -2.66 -0.26 -2.28 3.33
Liquidity [Liquidity 1.61 -1.49 0.13 -3.16 0.20 -1.01 -2.83 -1.34 -0.93

| 2 1 0 1 2

<-Large negative exposure Large positive exposure ->

Source: MSCI Peer Analytics, as of December 31,2016

COMMONALITIES IN ACTIVE EXPOSURES

We now examine the exposures of a broad universe of funds over time to identify
commonalities in fund active exposures, i.e., the extent to which funds’ exposureto one
factoris correlated with exposures to other factors.Lookingat1,315 funds’active exposures
over the 13-year period, we computed average active monthly exposure (versus each fund’s
reported benchmark) to 16 GEMLT stylefactors over each fund’s available holdings history.
The number of months for which holdings wereavailablevaried.

Exhibit4 shows how each activefactor exposureis correlated to other activefactor
exposures. Lookingat the firstrow of the matrix, the funds’ correlation of averageactive
exposures to Book to Pricewith their exposures to Earnings Yield was 0.47, whilethe
correlation of Book to Price exposures with Profitability was -0.78. Examination of the first
three rows (dimensions of the Value factor) suggests that funds thattiltto Valuetended to
have similartilts to Earnings Quality, Investment Quality and Dividend Yield, and the
oppositesign exposures to Momentum, Profitability and Growth.
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Exhibit 4: Correlations of Average Active Exposures to Factors

Book to Earnings Residual
Factor Family Factor Price Yield Reversal Size Midcap| Momentum Beta  Volatility
Book to Price 0.47- -0.15 -0.08 -0.50 0.26 -0.06
Value Earnings Yield 0.47 0.29 0.35 -0.23 -0.24 -0.12 -0.15
Reversal | o6 0.29 -011 -0.08 -0.04 -0.11
size Size -0.15 0.35 -0.11 -0.51 -0.03 -0.13 0.15!
Midcap -0.08 -0.23 -0.08| -0.51 0.14 0.14 -0.17
Momentum |Momentum -0.50 024 o6l -0.03 014 0.02 023
. Beta 0.26 -0.12 -0.04] -0.13 0.14 0.02 0.24
Volatility
Residual Volatility -0.06 -0.15 -0.11 0.15 -0.17 0.23 0.24
Leverage 0.33 0.33 0.34 0.01 0.11 -0.18] -0.05 -0.14
Profitability | o7 -0.27 -0.48 0.07 0.04 0.35 -0.37 0.11
Quality  |Earnings Variability 0.47 -0.18 0.18 -0.45 023 oo01f 063 0.41
Earnings Quality 0.53 0.32 0.55 0.00 0.01 -0.25 0.06 0.15
Investment Quality 0.40 0.59 0.52 0.27 -0.27 -0.31] -0.39 -0.37
Yield Dividend Yield 0.39 -0.30 -0.35 -0.43 -0.30
Growth  |Growth -0.21 0.21 0.53 0.37 0.40]
Liquidity |Liquidity -0.03 0.47, 0.17, 0.56 0.24
Earnings Earnings Investment |Dividend
Factor Family Factor Leverage Profitability Variability Quality Quality! Yield Growth Liquidity!
Book to Price 0.33_ 0.47 0.53 0.40 0.37, -0.55 -0.02
Value Earnings Yield 0.33 -0.27 -0.18 0.32 0.59 -0.09
Reversal 0.34 -0.48 0.18 0.55 0.52 0.41 -0.16
size Size 0.01 0.07 -0.45 0.00 0.27, 0.39 -0.21 -0.03
Midcap 0.11 0.04 0.23 0.01 -0.27 -0.30] 0.21 0.47
Momentum |Momentum -0.18 0.35 0.01 -0.25 -0.31 -0.35 0.53 0.17
Volatility |22 -0.05 037, 063 0.06 -0.39 -0.43 037 0.56
Residual Volatility -0.14 0.11 0.41 0.15 -0.37 -0.30 0.40 0.24
Leverage -0.46 0.09 0.42 0.28 0.41 -0.41 0.08
Profitability -0.46 -0.43 -0.35 -0.18 -0.25 0.39 -0.08
Quality [Earnings Variability 0.09 -0.43 0.30 -0.39] -0.38] 0.27 0.42
Earnings Quality 0.42 -0.35 0.30 0.29 0.36, -0.39 0.18
Investment Quality 0.28 -0.18 -0.39 . -0.41
Yield Dividend Yield 0.41 -0.25 -0.38
Growth  |Growth -0.41 0.39 0.27
Liquidity |Liquidity 0.08 -0.08 0.42
[ ] -0.05 -0.25 0 0.25 osfTY
<-Large negative correlation Large positive correlation ->

Source: MSCI Peer Analytics, September 2003 — December 2016

Inthe left panel of Exhibit5, we group exposures into clusters (groups) based on the
correlationsshown in Exhibit 4. Exposures thathad higher correlationsare paired first, e.g.,
Profitability and Growth atthe top of the left panel of Exhibit5 or Dividend Yield and
Investment Quality atthe bottom. Shorter bars indicate high correlations. For example,
funds with a largeactive positive exposureto Profitability also had a large positve exposure
to Growth. They also tended to have a largeactive negative exposureto Dividend Yield and
Investment Quality.
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Exhibit 5: Factor Groups based on Fund and Stock Exposure Correlations

Profitability
Growth
Momentum
Residual Volatility
Liquidity

Eamings Variability
Beta

Midcap

Size

Eamings Quality
Leverage

Reversal

Book to Price
Eamings Yield
Dividend Yield
Investment Quality

September 2003 —December 2016

Fund Exposure Correlations

——

— 1]
— T
— |

High Correlation

Low Correlation

Stock Exposure Correlations

Growth
Profitability
Momentum
Midcap

Size

Investment Quality
Dividend Yield
Earnings Yield
Reversal

Book to Price
Residual Volatility
Earnings Quality
Leverage
Earnings Variability
Liquidity

Beta

:J_

A

High Correlation

High Correlation

To a certain extent, exposures atthe fund level reflectthe exposures of the underlying
stocks, which areshowninthe rightpanel. Whilecorrelationsatthe fund and individual

stock levels aresimilar, they arenot identical. First, manager allocations to stocks may affect

overall fund exposures. Second, these differences in correlations can beexplained by how
individual stocks’ fundamentals and factor definitions vary over time.

Comparingthe two panels,onecansee that fund exposures to Profitability, Growth and
Momentum paralleled those of individual stocks. At the same time, the delineation between
Profitability and Growth versus Dividend Yield and Investment Quality was much less
pronounced for individual stocks than for mutual funds.

Inshort, we find that activefunds had significantexposures to their target factors, and that
most funds also had significantexposureto others factors, including SES factors. Later, we
address to what extent fund exposures are consistent with fund objectives. But the
implicationfor asset managers is thatthey need to monitor and managetheir exposureto

factors.

Another reason for monitoring exposures to SES factors is the possibility of occasional large
drawdowns, such as the August 2007 “Quant Crunch.” Numerous observers believe this
event stemmed from manyinvestors attemptingto simultaneously unwind positionsin
crowded strategies (for example, see Khandani and Lo [2011]).Since SES factors aimto
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capturestrategies thatare widely implemented by investors, crowdingisa real risk. For
further information on measuringand managing crowding risk, see Bayraktar etal.(2015).

Monitoring the contribution of SES factors to fund performance and risk can help
maintain alignment with the fund mandate and managing crowding risk.
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DO FACTOR EXPOSURES EXPLAIN PERFORMANCE?

Managers haveon average shown distinctfactor exposures. Butto what extent do factor
exposures affect performance? Which factors havethe greatest influenceon returns?

We compute funds’ gross activereturns (returns versus the benchmark before transaction
costs and fees) for fiveyears — the standard long-term performance measurement horizon.
Exhibit 6 displays 5-year activereturns and summary statistics for theentire sample and by
performance quartiles.” Over the entire period, the average trailing 5-year active
performancewas 73 basis points (bps) per year beforetransaction costs and fees,and 4.16%
and-2.48% for funds in the top and bottom quartiles, respectively.

Exhibit 6: Mean 5-Year Active Annual Returns for Active Funds

8%

6%

4% |

Top
2% ——Qrt3
-~ A ~ \ ——art2
S ONMSN o /

A d

NN \'\_ Bottom
s -\ A
0% M= iy ——

-2%

4%

e P &

I )
W

L T R I

) )
A R
A AR A A

Performance Quartile

Bottom 2 3 Top All Funds
Mean -2.48% -0.09% 1.30% 4.16% 0.73%
Median -2.37% -0.10% 1.25% 3.99% 0.65%
Max -1.28% 0.89% 2.38% 6.13% 1.93%
Min -3.61% -0.67% 0.66% 2.79% -0.06%

Based on trailing 5-year active returns from September 2008 to December 2016.

Returns are before transaction costs and fees.

7 Every month, we computed a trailing 5-year active return for every fund that had monthly returns available for all of the

preceding 60 months. Thus, the first 5-year period was October 2003 — September 2008. We then calculated a mean 5-
year active return for these funds and a mean for each 5-yearactive return quartile.
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DRIVERS OF RETURNS

Whatdrove performanceduringthis period? We examined funds’ performance based on
their active exposures to GEMLT factors and factor returns using two complementary
approaches N Contribution fractions (CFs) measurethe impact of both stock selectionand
factors.The 5-year activereturn for our Sample Fund was 3.71%, of which stock selection
contributed 5.15% and factors -1.44%. Therefore, the CFs were 0.78 and-0.22, respectively.

However, there may be instances when positiveand negative contributions from stock
across multiplefunds and time periods cancel each other. For this reason, itmay help to
look atthe magnitudes,i.e., the absolute values of contribution fractions (ACF) that sumto
1. For the SampleFund, we use their absolutevalues (5.15%and 1.44%), divided by the sum
of those two terms (6.59%). Thus, stock selection contributed 78% of returns while stock
selection contributed 22%.

Exhibit 7: Contribution Fraction Computation Methodology

Sample Fund Contribution Analysis

Contribution  Absolute

Absolute Fraction Value
Contribution Value (CF) (ACF)
Stock-specific 5.15% 5.15% 0.78 0.78
Factors -1.44% 1.44% -0.22 0.22
Total 3.71% 6.59% 1.00
Factor Groups
Country 1.34% 1.34% 0.06 0.06
Currency -7.51% 7.51% -0.33 0.33
Industries -451% 4.51% -0.20 0.20
World 0.00% 0.00% 0.00 0.00
Style - SES 3.65% 3.65% 0.16 0.16
Style - others 5.59% 5.59% 0.25 0.25
Total -1.44% 22.60% 1.00

¥ We use the Carino (1999) algorithm used in MSCI analytics products to attribute multi-month active performance to
individual factors and factor groups.
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Exhibit 8 shows the time series of monthly mean absolute contribution factors (ACFs) for all
funds from all four factor groups defined by GEMLT. From September 2008 to December
2016 (100 months), exposure to common factors (the sum of the four groups in the exhibit)
accounted on averagefor 55% of funds’ 5-year active performance, with a range of 50% to
61%.° Contributions equal to or exceeding 50% for the entire period underscorethe
importance of factor exposures.

Exhibit 8: Mean Absolute Contribution Fraction by Factor Group

70%

60% -

50%

40%

M Currency

W Count
30% &

o Industry
20% H Style

10%

0%

If we looksolely atthe four different types of factors —countries, currencies, industriesand
styles — how important were style factors? Exhibit8 shows thatbased on absolute
contributions, stylefactors dominated factor returns, with a mean of 34%and a range of
28%—41% over the study period. Next were country and industry factors with mean
contributions of 25% and 24 %, respectively.

We now look at performance for the whole universeand by quartiles using contribution
factors (taking contribution signsinto account), providing deeper insightinto the
contributions made by different types of factors. When signs of contributions aretaken into
account, factor contributions explain even larger fractions of activereturns.In Exhibit9,

° Mean factor ACF was comparable for the funds across performance quartiles. n the top and bottom performance

quartiles, mean factor ACF was 57% and 54%, respectively, with the bottom quartile in particular experiencing larger
fluctuations.
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factor contributions, on average, have been positive for mostof the funds (top three
quartiles), while the stock-specificcontribution has had greater variability — positive for the
top two quartiles and negativefor the rest.

Exhibit 9: Mean Contribution Fraction - Factors vs. Stock-Specific (by Quartile)
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40%

20%
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-20%

-40%

-60%

Bottom 2 3 Top All Funds

September 2003 —December 2016

When we analyzethe type of factor by contribution fractions, we see that country factors
hadthe largestcontribution followed by style and industry factors (Exhibit 10). The country
factor contribution, on average, has been positive for mostof the funds (top three
quartiles), whilethe styleand industry factor contributions were different for the best
versus worst performing funds — positive for the top two quartiles, and virtually zero and
negative for the worstfunds. For the top funds, stylefactors had the largest contribution,
followed by industry factors. For the bottom funds, industry factors were the biggest
detractors, followed by stylefactors.
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Exhibit 10: Mean Contribution Fraction by Factor Group (by Quartile)
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Inshort, we found that, based on absolute contribution fractions, 16 Stylefactors (including
both SES and non-SES factors) collectively had thelargestimpacton a typical fund’s
performance.

When we dig deeper, we see that eight of the stylefactors based on Systematic Equity
Strategies on average accounted for 54% of the total style contribution (using absolute
values).Using mean contribution factors (Exhibit11), we see that both SES and other style
factors becameincreasingly more positive contributors to performance fromthe worst- to
the best-performingfunds.

Exhibit 11: Mean Factor Contribution - SES vs. Other Style Factors (by Quartile)
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These findings underscore how SES factors have contributed to the performance and
risk of active portfolios.
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INDIVIDUAL STYLE FACTORS

Which of the 16 stylefactors were most significantin explaining active performance? We
examineindividual factor contribution fractionsand their absolutevalues. To simplify the
analysis, we condense factors, based on our classification scheme, into eight families that
approximately correspond to investment styles.10

Exhibit12 displays mean contribution fractions grouped by factor families across
performancequartiles. We see that managers’ exposures to Price Momentum and Quality-
SES factors (largely the Profitability factor) on the positive side and Volatility and Dividend
Yield on the negative sidewere amongthe key drivers of active performance. For Price
Momentum and Quality-SES, the positive contribution improved steadily going fromthe
worst-to the best-performing funds. Similarly, the negative impact of Volatility factors (Beta
and Residual Volatility) declined across performance quartiles.

Exhibit 12: Mean Factor Contribution - Style Factor Families
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Exhibit13 indicates how many managers benefitted from exposureto a particularfactor
family. The average percentages areconsistentwith Exhibit12, as the percentage of funds
with positive contributions from a particular factor increases with theaverage factor

'°See Appendix 5 for an example of our individual style factor contribution methodology. Among the five factors in the
Quality family, the top two factors, Leverage and Earnings Variability, are non-SES factors, while the other three are SES
factors.
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contribution. Ithighlights theimportance of the Momentum factor (the second most volatile
factorin GEMLT) in differentiating between top- and bottom-performing funds. We note a
largedifference between the top- and bottom-performing funds inthe percentage with a
positive contribution fromthe Momentum factor (74%vs.44%); the difference inthe
Quality-SESwas smaller (57%vs.49%).

We also notea narrower range among the top- and bottom-performing funds for the
Volatility factors. The Volatility factor family consists of Beta and Residual Volatility factors,
the second and third mostvolatilefactors, respectively. Thedifferencein the Beta fractionis
more pronounced (55% vs.36%) for the top and bottom managers, whilethe Residual
Volatility fractionis much more consistent, fallingin the 42%-48% rangeacross quartiles.

Exhibit 13: Average Percentage of Funds with Positive Contribution
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CONTRIBUTIONS FROM FACTORS NOT CONSISTENT WITH FUND OBJECTIVES

Sometimes, funds receivesignificant contributions from factors that may not be consistent
with their fund objectives.

To illustratethis point, we examined the performance of value funds. When we look atthe
mean absolutefractions, wefind the absolutefactor contributions for valuefunds are
comparableto those for non-value funds. Strikingly, contributions from Momentum,
Quality-SES (mostly the Profitability factor) and Volatility were larger than the contributions
from the Valuefactors (Exhibit 14).

A similarpattern appears when we look at factor contributions with signs taken into
account. Exhibit 15 shows thatvalue managers realized a more positive contribution from
the Quality-SES (mostly the Profitability) factors than fromthe Value factor. When compared
to non-valuefunds, valuefunds received a greater positive contribution from the Dividend
Yield factor,and a more negative contribution fromthe Momentum factor. Exhibit 16 shows
the average percentages of valuefunds and others that had positive contributions from
particularfactors. Thefractions were consistentwith the previous panel,as atleast60% of
valuefunds had positive contributions from Value, as well as the Profitability and Dividend
Yield factors,and 44%and 46% from Volatility and Price Momentum, respectively.

Exhibit 14: Mean Absolute Factor Contribution — Value Funds
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Exhibit 15: Mean Factor Contribution — Value Funds
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Exhibit 16: Average Fraction of Funds with Positive Contribution — Value Funds

DivYield Volatility Liquidity Value
Value Funds 60% 44% 53% 63%
Other Funds 34% 44% 31% 43%

Quality-
other

Growth Size Quality-SES Momentum

Value Funds
Other Funds
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HOW DO EXPOSURES COMPARE WITH FACTOR INDEXES?

Global funds, unlike their U.S. counterparts, aretypically benchmarked againstcoreindexes,
not styleindexes. We examine the effect of “benchmark mismatch” by first comparing value
funds’ active exposures against their chosen benchmark versus the MSCI Enhanced Value
Index.'* Exhibit17 displaysactive exposures and t-statistics of the aggregate holdings of 121
valuefunds from Exhibits 2 and 3. The two leftmost columns show exposures againstthe
chosen (mostly core) benchmarks, whilethe two rightmostcolumns display exposures
againstthe corresponding rule-based MSCI Enhanced Value Indexes.

When compared to style-specific MSCI Enhanced Valueindexes, the exposures for the two
target factors, Bookto Priceand Earnings Yield, changed fromsignificantly positiveto
significantly negative. We also seesignificantsign reversals for Volatility factors (Beta and
Residual Volatility) and mostQuality factors. Thesefindings underscoretheimportance of
usinganappropriate benchmark, consistent with a fund’s investment style.

"' The MSCI Enhanced Value Indexes are designed to represent the performance of companies that exhibit relatively
higher value characteristics based on several value descriptors and mirror the parent index’s sector allocation.

MSCI.COM | PAGE 22 OF 3¢
© 2017 MSClI Inc. All rights reserved. Please refer to the disclaimer at the end of this document.



ANATOMY OF ACTIVE PORTFOLIOS | JULY 2017

Exhibit 17: Value Funds - Average Active Exposures vs. Different Benchmarks

Active Active
Exposure vs. Exposure vs.
Chosen MscCl
Factor Family Factor Bmk T-stat Enh Value T-stat
Book to Price 0.34 -0.26
Value Earnings Yield 0.07 1.76 -0.22
Reversal 0.15 3.72 0.04 0.61
Size Size -0.07 -1.70 -0.05 -0.73
Midcap -0.02 -0.47 -0.05 -0.74
Momentum [Momentum 0.10 2.42 0.06_
- Beta 0.22 5.32 -0.18 -2.64
Volatility
Residual Volatility 0.01 0.34 -0.16 -2.31
Leverage -0.01 -0.14 -0.20 -2.92
Profitability -0.20 RAES| 0.02 0.23
Quality  |Earnings Variability 0.12 3.05 -0.13 -1.95
Earnings Quality 0.19 4.65 -0.05 -0.78
Investment Quality 0.10 2.53 0.06
Yield Dividend Yield 0.10 2.51 0.02 0.28
Growth |Growth -0.03 -0.71 0.07
Liquidity |Liquidity 0.07 1.61 -0.15

3 o S

Large Large
negative positive
<-exposure exposure ->

Source: MSCI Peer Analytics, as of December 31, 2016

Exhibit18 compares value funds’ performanceagainstalternative benchmarks. TheValue
column shows 5-year active performance (versus the fund’s reported benchmark) of 121
valuefunds (mean, median, etc.). We then re-compute active performanceagainsta
corresponding MSCI Enhanced Value Index. For example, if a fund’s original benchmark was
EAFE, we re-compute its active performanceagainstthe EAFE Enhanced Value Index. Exhibit
18 shows that the average 5-year active performancefor valuefunds was comparable
duringthe 13-year period.
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Exhibit 18: Value Funds’ Active Returns vs. Different Benchmarks

Value vs.
Value MSCI Enh
Value Index

Mean 0.80% 0.73%
Median 0.69% 1.20%
Max 2.11% 2.54%
Min 0.04% -2.54%
Std Dev 0.54% 0.45%

Based on trailing 5-year active returns from September 2008 to December 2016.
Returns are before transaction costs and fees. Past performance is not indicative of future performance.

However, usinga stylebenchmark, such as the MSCI Enhanced Value Index, instead of a core
benchmarktells a very different story, as seen in Exhibit 19. When the original core
benchmarks areused, factors make a positive contribution, while the stock-specific
contributionisnegative. In particular, Valueand Quality-SES (Profitability, Earnings Quality,
and Investment Quality) havethelargestpositiveimpacts on performance. When a
corresponding MSCI Enhanced Valueindexis used as the benchmark, the factor contribution
diminishes drastically, while the stock-specific contribution becomes positive and exceeds
the factor contribution. Exhibit 20 shows thatthe differenceis driven by the effect of the
target Valuefactors. For anactivestock-picking manager, this analysis can bevery helpful in
explainingreturns to clients.

The selection of a benchmark consistent with fund objectives is essential in measuring
and attributing active performance.
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Exhibit 19: Mean Factor Contribution — Factor vs. Stock-specific
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Based on trailing 5-year active returns from September 2008 to December 2016.

Returns are before transaction costs and fees. Past performance is not indicative of future performance.

Exhibit 20: Mean Factor Contribution — Style Factor Families
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Based on trailing 5-year active returns from September 2008 to December 2016.

Returns are before transaction costs and fees. Past performance is not indicative of future performance.
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CONCLUSION

Most active portfolios we studied had significant exposureto SES factors, irrespective of the
underlyinginvestment process. We showed that fund exposures to common factors have
had a largerimpacton active manager performancethan stock-specific exposures — 55%vs.
45% on average. Among factor groups, fund exposures to stylefactors were the largest
contributors, accounting for 34% of the total factor contribution, with SES factors explaining
the majority of the style contributions (54%).

Usinga complementary analysisthattakes the signs of contributionsinto account, factors
explainaneven larger fraction of active returns. Factor contribution has been positive, on
average, for most funds (top three performance quartiles), while stock-specific contribution
has had greater variability —positive for the top two performance quartiles and negative for
the rest.

Exposures to factors different from managers’ investment objectives have had significant
impacts on performance. In the case of valuefunds, when we look atthe contribution to
performance of different stylefactors, Volatility, Price Momentum and Profitability made
larger contributions (19%,18% and 17%, respectively) than the Valuefactor (15%).

Finally,usingvaluefunds asan example, we showed how MSCI Factor Indexes may be used
to address potential benchmark mismatches between manager investment styles and their
chosen benchmarks, and to better understand the drivers of investment performance.

The authors thank David Garcia and Roman Kouzmenko for their kind assistance in preparing
data and analysis used in this paper.
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APPENDIX 1: SYSTEMATIC EQUITY STRATEGIES AS RISKFACTORS

Systematic Equity Strategies (SES) refer to the systematic (i.e., rules-based or computer-
based)implementation of fundamental or technical investmentanomalies/strategies. The
concept of Systematic Equity Strategies was introduced and discussed by Bayraktar,
Radchenko, Winkelmann and Zangari(2013)andisimplemented in the recently introd uced
Barra equity models.*? The MSCI Global Total Market Equity Model (GEM) includes these
strategies as stylerisk factors. The following Systematic Equity Strategy factors are
incorporated:

e Dividend Yield: Captures differences in stock returns attributable to the stock's
historical and predicted dividend-to-price ratios.

e Earnings Yield: Describes stock return differences due tovarious ratios of the
company's earnings relative to its price.

e Profitability: A combination of profitability measures that characterizesthe
efficiency of a firm's operations and total activities.

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

e Investment Quality: A combination of asset, investment and net issuance
growth measures that capturescommon variationin stock returns of companies
experiencing rapid growth or contraction of assets.

e Momentum: Explains common variationin stock returns relatedto recent (12-
month) stock price behavior.

e Long-TermReversal: Explains common variationin returns relatedto long-term
(5-year ex. recent 13 months) stock price behavior.

e Value: Captures the extent to whicha companyis overpriced or underpriced, using
a combination of several relative valuation metrics and onestructural valuation
factor.

Value, Earnings Yield, Dividend Yield and Momentum areavailablein the predecessor
model, GEM3, but Profitability, Earnings Quality, Investment Quality and Long-Term Reversal

2 systematic Equity Strategies were introduced in the recently released US Total Market Equity Model, as well as the

Barra Japan Equity Model (JPE4), the Barra Korea Equity Model (KRE3), the Barra US Sector Equity Models (USSM1), the
Barra US Small Cap Equity Model, and the Barra Emerging Market Equity Model (EMM1).
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arenew additions. Thesefactors arealso commonly employed by investment practitioners,
either as factors inthe quantitative process, or as screens for fundamental managers.

The MSCI Global Total Market Equity Model allowsinvestorsto measuretheir exposureto
popular butpotentially crowded investment strategies. Furthermore, assetmanagers can
attributerealized riskand returns to these factors and obtain more meaningful insightsinto
drivers of their investment strategies.

Including these Systematic Equity Strategy factors ina risk model canlead to more accurate
risk forecastsand enhanced portfolio performance, particularly for portfolios thatarebased
on a systematic investmentapproach.
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APPENDIX 2: PEERANALYTICS DATASET

Exhibit A1: Fund Selection Criteria

Geographical Focus = “Global” or “Global Ex US”

AUM greater than $1M and less than $500B

Tracking Error Exclude funds with smallest and
Screen largest tracking errors (5% of funds)
882 funds with $671 B AUM
as of Dec 31, 2016

BENCHMARKS AND CLASSIFICATION

As of December 31,2016, the datasetcontained 882 funds with AUM of $671 billion. Nearly
two-thirds of the AUM (63%) of diversified global funds that provided their benchmarkis
managed versus The MSCI World Index and 31% versus the MSCI ACWI Index. 68% of
diversified global funds that provided their benchmark are managed againstthe MSCI World
Index, 22% versus the MSCI ACWI Index, and 10% against other benchmarks.

To captureself-classification, we screened the fund name for specific keywords: Value,
Large, Mid, Small, Volatility, Momentum, Quality, Income/ Dividend and Growth. In addition
to self-classification, wealso used the Lipper US Mutual Fund classification:

- Value, Core, Growth
- large, Small/Mid, Multi

- Income
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As of December 31,2016,399 funds were assigned to categories (53 with more than one
keyword) with AUM of $434 billion. Mostglobal stylefunds use corebenchmarks;this
results inlarger active exposures for global style funds (versus U.S. funds) to their target
factor.

Exhibit A2: Global Funds Data

Global Funds - AUM $B Global Funds - Number of Funds
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APPENDIX 3: DEFINITION OF SIGNIFICANT FACTOR EXPOSURE

Inorder to facilitate comparison across style factors, individual stock factor exposures are
standardized to have a cap-weighted mean of 0 and an equal-weighted standard deviation
of 1.

Portfolio exposuretoa particular factor =X, wi* Xi where wi are individual stock weights
and Xi areindividual stock exposures.

Assumingstock exposures areindependentand have identical distributions,

Variance of portfolio exposure= X", w?* Var(X;) = X1, Wl.2

The weight of each stockin an equal-weighted portfolio with nstocks is 1/n. Therefore,
varianceof anequal-weighted portfolio’s exposure=2?=1 W? = nn—lZ =1/n andits standard

deviation=1 /Vn.

Equivalently, Variance of PortfolioExposure can be expressed in terms of Effective Number
of Stocks (EN). Effective number of stocks (EN) is a measure of portfolio concentrationand
ranges between 1 (for a singlestock) and the number of stocks intheindex (for an equal -
weighted index). Generally, the lower the EN, the more concentrated anindex:

EN=1/2", w? ,where wi are the weights of the n stocks in the portfolio.

Varianceof Portfolio Exposure with n stocks = 2L, wi2 = 1/EN and Standard deviation of

Portfolio Exposurewith nstocks =1 /VEN.

Examplel:

An equal-weighted portfolio with 100 stocks will havea factor exposurewith a standard
deviationof1 /¥v100 =0.1

An exposure less than or equal to -0.2 or greater than or equal to 0.2 would be statistically
significantatthe 95%level.

Example2:

An equal-weighted portfolio with 1600 stocks in the MSCI World index will havea factor
exposurewith a standard deviation of 1 /\/W = 0.025.The cap-weighted MSCI World
index has 1645 stocks. Based onindividual stock market capitalizations, its EN=361 names.
Therefore, its factor exposurehas a standarddeviation of 1 /\/ﬁ =0.053.
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APPENDIX 4: ADDITIONAL CONTRIBUTION ANALYSIS

Exhibit A3: Mean Factor Contribution — by Style Factor
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APPENDIX 5: INDIVIDUAL STYLE FACTORS - CONTRIBUTION
FRACTION COMPUTATION METHODOLOGY

Exhibit A4: Contribution Fraction Computation Methodology

Sample Fund Contribution Analysis

Contributi Absolute

Absolute Fraction Value

Style Factors Contribution Value (CF) (ACF)
Book to Price -0.12% 0.12% -0.01 0.01
Value Earnings Yield -0.55% 0.55% -0.03 0.03
Long-Term Reversal 1.84% 1.84% 0.09 0.09
Size Size 1.66% 1.66% 0.08 0.08
Midcap 1.56% 1.56% 0.08 0.08
Momentum [Momentum -1.86% 1.86% -0.09 0.09
Volatility |[Beta -1.32% 1.32% -0.07 0.07
Residual Volatility 3.20% 3.20% 0.16 0.16
Leverage 0.30% 0.30% 0.02 0.02
Earnings Variability 1.27% 1.27% 0.06 0.06
Quality Profitability 0.39% 0.39% 0.02 0.02
Earnings Quality 0.20% 0.20% 0.01 0.01
Investment Quality 1.98% 1.98% 0.10 0.10
Yield Dividend Yield 1.77% 1.77% 0.09 0.09
Growth Growth -1.36% 1.36% -0.07 0.07
Liquidity Liquidity 0.27% 0.27% 0.01 0.01
Total 9.24% 19.66% 1.00

MSCI.COM | PAGE 34 OF 3¢

© 2017 MSCI Inc. All rights reserved. Please refer to the disclaimer at the end of this document.



MSCI =

AMERICAS

CONTACT US

Americas
Atlanta
Boston

clientservice@msci.com

Chicago
Monterrey
New York
San Francisco
Sao Paulo
Toronto

18885884567 *
+ 14045513212
+16175320920
+13126750545
+528112534020
+12128043901
+14158368800
+55113706 1360
+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

ANATOMY OF ACTIVE PORTFOLIOS | JULY 2017

ABOUT MSCI

For more than 40 years, MSCl’s research-
basedindexes and analytics have helped
the world’s leadinginvestors build and
manage better portfolios. Clients relyon
our offerings for deeper insights into the
drivers of performanceandriskin their

portfolios, broad assetclass coverageand
innovativeresearch.

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

MSCI serves 97 of the top 100 largest
money managers, accordingto the most
recent P&I ranking.

For more information, visitus at
WWW.msci.com.

MSCI.COM | PAGE 35 OF 3¢

© 2017 MSClI Inc. All rights reserved. Please refer to the disclaimer at the end of this document.


https://www.msci.com/

MSCI

NOTICE AND
DISCLAIMER

ANATOMY OF ACTIVE PORTFOLIOS | JULY 2017

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

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

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

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any
liability regarding any of the Information for any direct, indirect, special, punitive, consequential (including lost profits) or any other damages even if
notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited,
including without limitation (as applicable), any liability for death or personal injury to the extent that such injury results from the negligence or
willful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance,
analysis, forecast or prediction. Past performance does not guarantee future results.

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

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

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

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

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

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the
relevant index methodologies. Accordingly, constituents in MSCI equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusion
of a security within an 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 Inc. 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 MSCl Inc.’s company filings on the Investor Relations section of www.msci.com.

MSCI ESG Research Inc. 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 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 MSCl 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 MSCl or its subsidiaries i n 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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