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A Responsible Investment Approach to Smart Beta Equity Investing

Equity Investing
by

Kathryn McDonald, Over the past several years, both smart beta
AXA Rosenberg, R .

Global Investment Strategy and responsible investment have garnered

increasing attention from investors across the

Lise Moret, globe. Though seemingly unrelated, we believe

Senior Responsible

Investment Analyst the two trends signal a move by investors away

from unintentional and often uncompensated
risks associated with traditional index-tracking
strategies. In this paper, we set out to determine
to what extent these two approaches—smart beta
and responsible investment—are compatible in

Special thanks to Luisa Florez practice. By constructing a backtested combined
and Ben Gum for contributing 1 .
to this work. ESG SmartBeta™* portfolio, we demonstrate that

the two approaches appear compatible, as judged
by the portfolio’s hypothetical risk/return and
ESG profiles. The ESG SmartBeta portfolio can
potentially offer investors the desired SmartBeta
portfolio characteristics—lower total risk and
higher return than the index along with improved
diversification—and strong ESG performance.

* SmartBeta™ and PowerRank™ are trademarks of AXA Investment Managers.
SmartBeta® is a registered European Community trademark of AXA Investment
Managers.
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Tandem Rise of Smart Beta

Over the past several years, both smart beta and
responsible investment have garnered significant
attention from investors across the globe. As at July
2013, more than USD 142 billion was invested in
smart beta or alternative beta funds. Global SRI
assets topped USD 13.6 trillion according to the
Global Sustainable Investment Alliance by the end
of 2012. We believe these trends, taken together,
signal a move by investors away from unintentional
risks related to traditional market capitalisation-
based index-tracking strategies.

Though it is not the purpose of this discussion to
recount the drawbacks of market cap-weighted
strategies in great detail, it is our belief that
passively invested market cap-weighted strategies
fail investors by: 1) clinging to past winners; 2)
assuming that the price of a stock is always a fair
reflection of its true value; and, 3) not offering real
diversification across names, sizes and sectors.

The increasing interest for both smart beta and
responsible investment suggests that investors are
indeed familiar with the shortcomings of market
cap-weighted strategies and that they are more
willing to consider a burgeoning set of alternative
strategies. Broadly, we see this move by investors
as a positive development as it provides investors
the opportunity to break free from the herd mentality
of benchmark tracking and thus make their own
determinations about desired exposures, risks and
expected return.

Redefining

Terms such as ‘alternative’ or ‘intelligent’ have
been used to categorize indices that are not market
cap-weighted. We believe that it is important for
investors to distinguish—in fact, to completely
separate—smart beta from discussions about
indices. In this context, we have reinvented the
concept of smart beta—defining it in a way that does
not rely on blind index-tracking, but rather, uses active

AXA Investment Managers - January 2014

monitoring and intelligent construction designed
to maximize the harvesting of equity market Beta
(market return). It constitutes a grounded, practical
philosophy that aims at offering a sensible way of
reducing Beta erosion, emphasizing the pragmatism
of fulfilling investors’ objectives ahead of any other
considerations. As such, we believe that a smart
beta strategy should, by design, be constructed to
overcome risks inherent in index tracking.

A smart beta strategy should incorporate guidelines
for long-term equity market Beta harvesting
which we initially introduced in our white paper,
Investing in Equity: Smart Beta or Dumb Beta?
as shown in Figure 1. As we have shown in that
study, it is clear ex post that the returns of some
equities fail to fully compensate the investor
for the risks inherent in those stocks. Specific
examples include stocks with high volatility or low
earnings sustainability, which demonstrate higher
volatility and offer a lower annualised return than
the full equity universe, as shown in Figure 2.
To the extent possible, these stocks are best
avoided—which is clearly encapsulated by the
first guideline for long-term equity market Beta
harvesting, namely, avoiding exposure to poorly
compensated risks.

Figure 1: Guidelines for Long-Term Equity Market Beta
Harvesting

1. Avoid exposure to poorly compensated risks.
2. Diversify intelligently.

3. Look to the future, not the past.

4. Reduce leakage from costs.

Extracted from “Investing in Equity: Smart Beta or Dumb Beta?” available on
axa-im.com.

The surge in interest for both
smart beta and responsible
investment suggests that
investors are indeed familiar with
the shortcomings of market cap-
weighted strategies
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Figure 2: Equity Prices Do Not Always Fully Compensate
Investors for Inherent Risk
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Source: AXA Rosenberg (Exhibit created September 2013)*. Volatility is based
on a proprietary AXA Rosenberg measure that combines beta and stock specific
risk. Earnings Sustainability is based on a proprietary AXA Rosenberg measure of
earnings sustainability: Low = bottom 30%, Middle = next 40%, High = top 30% of
MSCI World names within each region globally each month. Volatility and Earnings
Sustainability data was not captured in real time during the relevant timeframe
and was recreated in July 2013. Buckets formed with square-root of market cap
weights - not controlled for small cap bias nor investability. Average annualised
compound returns and volatility calculated between from January 1990 to June
2013. Returns do not include transactions costs and are gross of fees.

Responsible Investment and Smart Beta:
a natural fit

The bridge between responsible investment and
smart beta investing lies in the philosophical
aversion to poorly compensated risks. Whereas
smart beta takes a direct approach—meaning, it
relies on pure financial measures—responsible
investment takes into account a broader range
of measures regarding a company’s activities,
in addition to the impacts on stakeholders and

surrounding environment. In essence, responsible
investment covers a range of investment strategies
which integrate environmental, social and corporate
governance (ESG) considerations into financial
analysis and decision-making.

ESG risks may directly relate to a company’s activity
or strategy and have the potential to negatively impact
a firm’s reputation, operating performance or share
price performance. Given the nature of ESG risks, the
possible negative consequences can prove detrimental
to both the company in question and society at large.
Looking at the philosophical foundations of smart
beta and responsible investment, the ESG approach
appears to be a natural fit with the idea that investors
should avoid uncompensated risks.

Managing Multiple Objectives

The main challenge in combining smart beta and
responsible investment stems from the fact that
each approach corresponds to a different objective.
To date there is little academic research on the
incorporation of ESG considerations into smart beta
strategies, which may partially be explained by the
speed in which ongoing advances are being made
on both fronts. From a practitioner’s perspective,
we encounter many institutional investors that
express interest in smart beta strategies but are
mindful of the often explicit requirements to include
ESG factors as part of a stated investment policy.
In order to address this challenge, we set out to
construct an investment strategy that successfully
meets the guidelines for long-term equity market
Beta harvesting and that explicitly considers
ESG factors. Doing so offers a live test meant to
demonstrate the extent to which smart beta and
responsible investment are compatible in practice.

Methodology

The first step in building a combined ESG smart
beta strategy is to create an initial ‘vanilla’ smart
beta portfolio in the form of the AXA IM SmartBeta
Equity strategy. This strategy aims to capture

AXA Investment Managers - January 2014
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equity market Beta more efficiently while avoiding
full participation in speculative bubbles and exhibit
less extreme drawdowns during market shocks.
This is achieved via three building blocks: filtering,
diversification and implementation.

Filtering

For a global SmartBeta portfolio, all stocks in
the global equity universe pass through four filter
categories (1) earnings sustainability (2) volatility
(3) speculation (4) distress, as shown in Figure 3.
The objective of filtering is to reduce exposure
to sources of uncompensated risk by reducing
exposure to equities with low earnings sustainability
and high volatility while also avoiding stocks that
may be subject to ‘tail risk’ events through the
speculation and distress filters.

A significant number of stocks in the starting
universe are typically filtered out entirely by this
process. Some companies ‘partially pass’ through
the filter process, which allows final portfolios to
retain a reduced exposure to equities that have some
desirable features while also reducing turnover cost.
The filtering process is a fundamentally-anchored
weighting scheme that aims to reduce exposure to
uncompensated risks.

Figure 3: Rules-Based Filters Reduce Exposure to
Uncompensated Risks

Global Equity Market
1,500-1,600 Names
v

v
Filtering Process

J Earnings Sustainability %

| 'Spééulation
r\

Distress

v
SmartBeta
400-500 Names

Source: AXA Rosenberg as at December 2013.
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Diversification

Capitalisation-weighted indexes, by definition, have
the bulk of their investment in the largest names
in a given market. While concentration risk may be
more or less significant at different periods in the
market cycle, we believe that the capital allocated
to the mega cap stocks may be better invested
elsewhere in the capitalisation spectrum. We
diversify the strategy by applying the AXA Rosenberg
PowerRank™ methodology.

This transparent methodology applies a greater
level of diversification to the largest stocks (by
market capitalisation) that progressively lessens
as companies get smaller. The anticipated effect
of applying PowerRank is a weighting scheme that
aims to deal with the problem of high concentration
in larger companies that can be present in
traditional market-capitalisation weighted indices,
while avoiding the liquidity risk introduced by many
alternative weighting schemes.

The final SmartBeta portfolio

The vanilla SmartBeta Equity portfolio is formed
by holdings stocks in weights implied by the
fundamental filter process and the diversification
processes. The resulting backtested portfolio
currently exhibits lower Beta and lower total
volatility than a cap-weighted index, as well as higher
exposure to return on equity (ROE) and net income
thanks to the focus on sustainable earnings.
The portfolio is also less concentrated than the
cap-weighted index by virtue of the PowerRank step.

Looking at the philosophical
foundations of smart beta and
responsible investment, the ESG
approach is a natural fit with
the idea that investors should
avoid uncompensated risks.
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Apply ESG Filter

Next, we adjust the weights of the vanilla
SmartBeta portfolio to form an ESG SmartBeta
portfolio using each stock’s ESG score derived
(0 to 10 scale) from nearly a dozen data points set
out in Figure 4.

Starting with the companies held in the vanilla
SmartBeta portfolio, those with low aggregate ESG
scores (score below 3) or several low sub-scores
(sub-scores below 3) or flagged for controversies are
excluded. Firms considered ‘worst-in-class’—e.g.
those in the lowest ESG score quartile within their

sector—are also excluded. The remaining names
(80% of the initial SmartBeta holdings) are all
“best-in-class’ in their respective sectors in terms
of ESG score and thus qualify for inclusion into the
ESG SmartBeta portfolio. Top ESG score firms are
up-weighted in the final ESG SmartBeta portfolio.
In this way, the ESG scores are used to adjust the
holdings and weights of the vanilla portfolio. The
ESG filter determines the final ESG SmartBeta
portfolio. In the next section, we examine the impact
of the ESG considerations on the portfolio including
their effect on performance.

Figure 4: Company ESG Scores Rely on Nearly A Dozen Data Points

Category Subfactors

Environment | Environmental risks

Details

= Pollution prevention and control
= Protection of biodiversity

= Waste

= Management of local pollution

= Minimizing of environmental impact from
energy use
= Management of atmospheric emissions

Health & safety

= Health & safety programs, injury rates, auditing
procedures, performance, and absenteeism.

Restructuring
Social

= Company’s commitment to inform and consult
employees, to implement measures to prevent
or limit redundancies and conflicts with trade
unions.

Relationships with customers and suppliers

= Management of customers information,
marketing practices and responsible contracts

= Management of integration of social and
environmental risks in the supply chain

Audit, control & financial disclosure

Governance

= Company commitment to establish effective
risk management systems, ensuring the
quality of internal reporting and the extent to
which this commitment is reflected in financial
information provided to the public.

Controversies factor

= Corporate behaviour, business ethics, litigation
and regulatory infractions.

AXA Investment Managers - January 2014
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Figure 5: Total Risk and Predicted Beta
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The information set forth above is based on hypothetical backtesting and is not an actual portfolio reflecting actual past performance or characteristics
and does not represent actual, current recommendations. Potential Investors are strongly urged to review the disclaimers presented at the end of this
paper. Information presented is only for the use of Institutional Investors. Please note that the information provided herein relates to a timeframe when
the strategy was not available for investment. All returns are shown gross, USD. Source: AXA Rosenberg, AXA INVESTMENT MANAGERS, BARRA. Exhibit

created December 2013.

Analysis of Portfolio Characteristics

To directly analyze the impact of the ESG
considerations, we perform point-in-time analysis
on the ESG SmartBeta portfolio and compare it to
both the vanilla SmartBeta portfolio and to the MSCI
World Index. Our definition of success will be an
ESG portfolio that exhibits the desired SmartBeta
portfolio characteristics (e.g. lower total risk than the
index, improved diversification) while also showing

Figure 6: Selected Equity Characteristics

improvement along dimensions of ESG integration.
Figure 5 shows the predicted total risk and predicted
Beta for the two backtested SmartBeta portfolios
and for the index at February 2013.

Relative to the MSCI World Index, both backtested
SmartBeta portfolios had lower predicted total risk
and lower predicted Betas. These are important

February 2013 MSCI Index Vanilla SmartBeta Sm:rs'cgeta
Earnings Sustainability 0.52 0.56 0.58
Historical Beta 1.00 0.74 0.79
Historical Sigma 0.23 0.19 0.20

The information set forth above is based on hypothetical backtesting and is not an actual portfolio reflecting actual past performance or characteristics and
does not represent actual, current recommendations. Potential Investors are strongly urged to review the disclaimers presented at the end of this paper.
Information presented is only for the use of Institutional Investors. Please note that the information provided herein relates to a timeframe when the strategy
was not available for investment. All returns are shown gross, USD. Source: AXA Rosenberg, AXA INVESTMENT MANAGERS. Exhibit created December 2013.
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hallmark characteristics for SmartBeta as they
are consistent with the observation that investors
are not always sufficiently compensated for higher
volatility. But what about other measures?

As shown in Figure 6 we see an improved Earnings
Sustainability score for each of the SmartBeta
portfolios relative to the index, and the additional
confirmation that the portfolios would have indeed
been lower risk than the index by virtue of lower
historical Beta and historical sigma (specific stock
variance) statistics.

With respect to concentration risk, Figure 7 above
confirms that both of the SmartBeta portfolios

Figure 7: Comparison of Portfolio Market Capitalisations

are less concentrated in a handful of mega cap
names than the MSCI World Index. As mentioned
above, this is to be expected as it is a direct result
of the PowerRank diversification step. While the
ESG scores do push the ESG SmartBeta portfolio
back into some additional exposure to the mega
cap names, both SmartBeta portfolios effectively
diversify away from the largest index names (in
whole or in part), shifting portfolio capitalisation into
the large and midcap names. Along the summary
measures of volatility, Earnings Sustainability,
and diversification, the ESG SmartBeta portfolio
passes the test. By looking at both economic
sector and country exposures, the effects of the
ESG integration become more apparent.

1.8% -
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1.4% -
1.2%1
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Position Weight
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e ESG SmartBeta
Vanilla SmartBeta
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Number of Stocks

The information set forth above is based on hypothetical backtesting and is not an actual portfolio reflecting actual past performance or characteristics
and does not represent actual, current recommendations. Potential Investors are strongly urged to review the disclaimers presented at the end of this
paper. Information presented is only for the use of Institutional Investors. Please note that the information provided herein relates to a timeframe when
the strategy was not available for investment. All returns are shown gross, USD. Source: AXA Rosenberg, AXA INVESTMENT MANAGERS, BARRA. Exhibit

created December 2013.

The tandem rise of smart beta and responsible investment signals a
move by investors away from unintentional risks associated with traditional
index-tracking strategies—revealing a greater willingness to make their
own determinations about desired exposures, risks and expected return.

AXA Investment Managers - January 2014
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Sector Exposure

Figure 8 provides an overview of the sector
exposure for each of the three portfolios. The top
three sectors in terms of portfolio exposure for the
ESG SmartBeta portfolio are, in order, Consumer
Staples (17%), Healthcare (16%) and Financials

in the Energy holdings as well as reduced exposure
to Consumer Staples. The former are driven
by ESG concerns often involving controversies,
while the latter are often associated with issues
around customer relationships and supply chain

Figure 8: Sector Exposures of MSCI World, SmartBeta and ESG SmartBeta portfolios

25—

20—

15—

In %

10~

I ESG SmartBeta
Vanilla SmartBeta

MSCI World Index
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Energy Cons Disc  Financials Utilities Telecom

The information set forth above is based on hypothetical backtesting and is not an actual portfolio reflecting actual past performance and characteristics
and does not represent actual, current recommendations. Potential Investors are strongly urged to review the disclaimers presented at the end of this
paper. Information presented is only for the use of Institutional Investors. Please note that the information provided herein relates to a timeframe when
the strategy was not available for investment. All returns are shown gross, USD. Source: AXA Rosenberg, AXA INVESTMENT MANAGERS, BARRA. Exhibit

created December 2013.

(14%). For the vanilla SmartBeta portfolio, the top
three sectors include Consumer Staples (18%),
Health Care (15%), and Industrials (13%). The top
three sectors in the MSCI World Index basket are
Financials (21%), Information Technology (12%) and
tied for third place, Consumer Discretionary and
Industrials (11%).

Relative to the MSCI World, the vanilla SmartBeta
portfolio is weighted much more heavily toward
Consumer Staples, Healthcare and Utilities.
It holds significantly less exposure than the Index
to Financials, Energy and Information Technology.

The most significant impact of the additional ESG

filters, in terms of sector allocation relative to the
vanilla SmartBeta positioning, are further decreases

AXA Investment Managers - January 2014
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management. On the flip side, the ESG filter
puts weight back into Financials, Healthcare and
Information Technology. These sectors are not as
strongly exposed to the ESG risks that we examine.

Figure 9 provides a detailed look at the companies
screened out by the ESG filter according to
sub-score and overall company ESG score. These
are firms with low aggregate ESG scores or more
than one low sub-score or those that have been
flagged for controversies: they ‘fail’ the ESG filter.
Firms considered ‘worst-in-class’—e.g. those in the
lowest ESG score quartile in their sector—are also
excluded from the ESG SmartBeta portfolio.

This chart shows, for example, that the Energy sector
makes up 40% of the market capitalisation flagged




A Responsible Investment Approach to Smart Beta Equity Investing

Figure 9: Company Fail/Worst in Class by Sector
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Source: AXA Investment Managers as at December 2013.

for controversies, suggesting that the sector is highly
represented here, given the fact that the energy
sector comprises 10% of the market capitalisation
of the MSCI World Index. Similarly, Financials
represent 32% of the market capitalisation with audit,
control & financial disclosure issues (a governance

Geographical exposures

Country exposures of the three portfolios are
largely similar, as shown in Figure 10. The top two
country holdings for all portfolios are the United
States followed by the United Kingdom. Where

subfactor)—greater than a 21% weight in the MSCI
World Index would otherwise imply.

Japan is the third largest country weight for the
MSCI World and vanilla SmartBeta portfolios—

Figure 10: Top Ten Country Exposures of MSCI World, SmartBeta and ESG SmartBeta portfolios

60— ESG SmartBeta Largest Country Exposures
50
40
x
=
30 [ ESG SmartBeta
Vanilla SmartBeta
20 [ MSCI World Index

us UK Japan Canada France  Switzerland  Australia Germany Sweden HK

The information set forth above is based on hypothetical backtesting and is not an actual portfolio reflecting actual past performance and characteristics
and does not represent actual, current recommendations. Potential Investors are strongly urged to review the disclaimers presented at the end of this
paper. Information presented is only for the use of Institutional Investors. Please note that the information provided herein relates to a timeframe when
the strategy was not available for investment. All returns are shown gross, USD. Source: AXA Rosenberg, AXA INVESTMENT MANAGERS, BARRA. Exhibit
created December 2013.
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Figure 11: Cumulative Total Return
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Source: AXA Rosenberg, MSCI as at July 2013. Exhibit created December 2013. Backtested performance is not a guide to future performance.

Canada holds that place in the ESG SmartBeta
portfolio.

The largest impact of the ESG filter on country
allocation is on the ESG SmartBeta underweight
of Japan for reasons related to corporate structure,
governance and known controversies. The United
States and Canada are overweight in the ESG
SmartBeta against both the vanilla SmartBeta and
the MSCI World.

Performance

The above point-in-time analysis of the ESG
SmartBeta portfolio proved encouraging. Yet,
any review of point-in-time exposures tells only a
partial story. With this in mind, we conducted a
back test of portfolio performance over a nearly
5-year period. Because of our desire to use robust
ESG data with sufficient coverage, the performance
period chosen runs from the beginning of February
2007 through the end December 2012. Here,
we compare the performance of both the vanilla
and ESG SmartBeta portfolios against the broad
global equity universe, represented by the MSCI
World Index (TR). Simulated performance from
AXA Rosenberg’s backtest envrironment has

AXA Investment Managers - January 2014
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suggested encouraging results. The hypothetical
performance of the vanilla SmartBeta portfolio
and that of the ESG SmartBeta portfolio were
nearly identical over the period February 2007
to December 2012 (the period of time for which
robust ESG data is available). On an annualised
basis, the vanilla SmartBeta portfolio would have
returned 3.21%, the ESG SmartBeta portfolio
would have returned 3.22% and the MSCI World
would have returned 0.84%. Both would have
outperformed the MSCI World Index at lower
levels of total volatility, resulting in higher Sharpe
Ratios during the relevant timeframe. The ESG
SmartBeta portfolio would have demonstrated
higher annualised volatility (17.47%) than the
vanilla SmartBeta portfolio (16.08%) but markedly
less than the MSCI Index (19.56%). Some volatility
was reintroduced by the ESG SmartBeta approach
in return for significant mitigation of ESG risks,
as we see later on.

Looking at risk-adjusted returns, the ESG SmartBeta
portfolio would have had a Sharpe ratio of 0.184,
which closely matches that of the vanilla SmartBeta
portfolio at 0.2—both considerably higher than
the Index at a mere 0.043. Figure 12 provides an
overview of the hypothetical annualised risk and
return characteristics over the period.
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Figure 12: Summary Statistics for Vanilla SmartBeta, ESG SmartBeta and Full Universe

Feb 07 - Dec 12 MSCI World Vanilla SmartBeta ESG SmartBeta
Annualised Return 0.84% 3.21% 3.22%
Annualised Risk 19.56% 16.08% 17.47%
Total Return / Total Risk 0.043 0.200 0.184
Number of Stocks* 1593 465 399

Source: AXA Rosenberg, MSCI as at July 2013. Exhibit created December 2013. Backtested performance is not a guide to future performance.
*Vanilla SB and ESG SmartBeta portfolios limit the smallest position size to 5 basis points.

By constructing a combined
ESG SmartBeta portfolio, we find
that smart beta and responsible
investment appear compatible

ESG results

The backtested ESG SmartBeta portfolio would
have outperformed the vanilla SmartBeta portfolio
and the MSCI World on both the overall portfolio
ESG risk score and each of the ESG risk sub factors;
e.g. environment, social, and governance.

Figure 13: Distribution of company ESG scores

Figure 13 shows the distribution of companies’ ESG
scores in each of the three portfolios. Whereas the
ESG scores of the MSCI World Index and vanilla
SmartBeta are largely aligned, the ESG SmartBeta
portfolio’s ESG filter clearly shifts the portfolio’s ESG
score distribution curve to the right. This is confirmed
by the aggregate portfolio ESG scores. Overall, on
a scale of 0-10, the ESG SmartBeta portfolio has a
higher ESG score—the weighted average of portfolio
holdings’ individual ESG scores—at 6.3, than vanilla
SmartBeta at 5.9 and the full MSCI World at 5.8. This
represents a significant improvement that puts ESG
SmartBeta on par with a peer group of responsible
investment equity strategijes.

25
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Sources: AXA Investment Managers, December 2013.
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When we drill down into the aggregate ESG scores,
we can see that the ESG SmartBeta portfolio would
have outperformed the other portfolios along
5 key ESG performance indicators, including overall
carbon footprint, water intensity, percentage of
independent directors on the board, percentage
of women on board and percentage of companies
facing serious controversies (Figure 14).

Summary
Overall, a review of key financial metrics including

performance, risk, size, sector and risk exposures is
revealing. These findings show a consistency of key

Figure 14: ESG performance of All Portfolios

SmartBeta fundamental characteristics in both ESG
and vanilla portfolios. Application of an ESG filter
to the SmartBeta investment process resulted in a
backtested ESG SmartBeta portfolio with financial
performance that would have closely matched
that of the vanilla portfolio along with important
gains in terms of ESG performance. Investors
considering adopting an ESG SmartBeta strategy
should carefully consider both the advantages and
drawbacks: this simulation resulted in better ESG
performance in exchange for somewhat higher
volatility than the vanilla strategy along with portfolio
capitalisation, holdings and geographic and sector
allocations that differ from the vanilla strategy and
the market.

ESG Vanilla

ESG ESG KPI SmartBeta SmartBeta  MSCI World
M.COZ Carbon Footprint (in CO2 Tons/$ MM revenue) 204 486 306
'I! Water Intensity (in m3/Mns $ revenue) 7187 54518 19572
'-T % of Independent directors on board 74.9 73 73.3
-T % Women on board 17.9 16.4 15.3
al % of companies with strong social controversies 0% 9.10% 9.90%

AXA Investment Managers - January 2014
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Conclusion

We believe the tandem rise of smart beta and responsible investment signals a move by investors
away from unintentional risks associated with traditional index-tracking strategies—revealing a
greater willingness to make their own determinations about desired exposures, risks and expected
return. Interestingly, investors’ motivations span several objectives both financial-an improved risk/
return profile, less portfolio sensitivity to market drawdowns—and ESG performance.

By constructing a combined ESG SmartBeta portfolio, we believe that smart beta and responsible
investment appear compatible as judged by the backtested portfolio’s risk/return and ESG profiles.
The ESG SmartBeta strategy can potentially offer investors the desired SmartBeta portfolio
characteristics—lower total risk than the index along with improved diversification—and strong
ESG performance. Overall, the improvement in risk/return and ESG profiles may make an ESG
SmartBeta investment strategy attractive to investors looking to capture both financial and ESG
performance over the long-term.

15
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Important Backtest Disclosures
This information is made available for institutional investors only.

This information was derived from a hypothetical backtesting of AXA Investment Management’s Equity Smart Beta strategy for the period December
31, 1989 through Sept 30, 2012, and an ESG SmartBeta variant over the period January 31, 2007 - December 31, 2012. Backtesting is conduc-
ted by computer program that starts on the first day of the backtest period and estimates the return that the strategy would have achieved if it the
output from the SmartBeta screening and portfolio process has been fully implemented. Strategy recommendations are estimated at the end of
each quarter during the backtest period. The investment strategy was not available to clients during the performance period referenced herein. The
performance data was not verified by an independent calculation agent. The actual strategy that will be made available to investors going forward
may use different trading frequencies than was used in the backtest, and the universe of securities that will be used in an actual portfolio may not
reflect the universe of securities used in this backtest.

The backtested portfolio was rebalanced quarterly, using a starting universe of the MSCI World Index. ESG opinion data, courtesy of AXA Investment
Managers, was used to up- or down-weight individual holdings so as to produce a portfolio ESG SmartBeta Equity that has the objective of improving
ESG integration while maintaining hallmark “SmartBeta” characteristics like low portfolio Beta and higherthan-market exposure to AXA Rosenberg’s
proprietary Sustainable Earnings Growth metric. ESG opinion data used in the backtesting was refreshed once per year. Prior to 2009, ESG data
coverage was available for more than 70% of MSCI World Index. As of December 2012, ESG data coverage was available for 98% coverage of the
MSCI World Index.

The selection universe used during the strategy backtests was the MSCI World Standard Index. As of December 31, 2012, the MSCI World Standard
Index consisted of 1,593 securities and 26 developed market countries. Regional backtests were conducted for the US, Japan, Europe, Canada,
and Asia ex Japan components of the MSCI World Index.

Backtested performance and characteristics are hypothetical and ds not represent the results of actual trading (and may fall materially short of
actual trading results), and should not be interpreted as an indication of such performance or characteristics because: (1) it was achieved by means
of retroactive application of a systematic process constructed on the basis of historical data; (2) it does not factor in any material economic and
market factors that might have an effect on an investment adviser's decision-making process if the adviser were actually managing clients’ money;
(3) simulated performance or characteristics do not factor in any intervention (whether in a positive or negative manner) which may be made by AXA
Rosenberg’s investment team that may be made with an actual portfolio over time; and (4) performance results from back tests are gross of fees
and do not include: transaction costs, custody fees, market impact, security liquidity, trading fill rates and other material factors that may affect
actual performance. Backtested data represent output from a research project may differ from actual account performance because the investment
strategy may be adjusted at any time, for any reason, and can continue to be changed until desired or better performance results are achieved.
The historical dataset used in the simulation is based upon sources believed to be correct, but no warranty is given as to its accuracy or complete-
ness. In addition, the historical dataset used in the simulation contains data (due to various reasons) for which AXA Rosenberg may not have had
the benefit of if it were managing an actual portfolio in real time during the simulation period, such as data errors that have been discovered and
corrected.

As with any investment strategy, there is the potential for profit as well as the possibility of loss. Past or hypothetical past performance does not
guarantee future results. No representation is made that any investment will achieve performance or characteristics similar to that shown herein.
Further information on AXA Rosenberg'’s fees may be found in its SEC Form ADV Part 2 or provided upon request.

Standard Disclaimer

This communication is for Institutional Investors only and must not be relied upon by retail clients. Circulation must be restricted accordingly.
SmartBeta™ and PowerRank™ are trademarks of AXA Investment Managers. SmartBeta® is a registered European Community trademark of
AXA Investment Managers.

This material is published for informational purposes only and is neither an offer, recommendation or solicitation for any services, securities or
investment funds described herein, nor is it intended to provide investment, tax or legal advice. If this material refers to funds, any investments
made in such funds are subject to the relevant offering documents. This material is not intended for distribution to any persons or in any jurisdic-
tions for which it is prohibited. No representation is made that any of the services, securities or investment funds referred to herein are suitable for
any particular investor. No guarantee, warranty or representation, express or implied, is given as to the accuracy or completeness of this material.
Investors should be aware that investments may increase or decrease in value and that past performance is no guarantee of future returns. Any
forward-looking or simulated data information contained herein is subject to certain inherent limitations and are based upon assumptions that
may not materialize or may vary significantly from actual events and conditions. Accordingly, actual results may vary and such variations may be
material. Prospective investors should understand and evaluate such assumptions to determine whether they are appropriate for their purposes.
The investment models, research, and risk controls referred to herein do not guarantee against any loss of principal, nor do they guarantee that the
investment objectives described herein will be achieved. Investors should understand that any and all of the information presented herein is always
subject to change and all rights are reserved in respect thereof. Performance information, unless otherwise stated, are gross of management fees.
AXA INVESTMENT MANAGERS/AXA Rosenberg seeks to achieve its clients’ investment objectives in reliance on signals generated by analytical
models. The accuracy of the signals produced by the models is dependent on a number of factors including, without limitation, the analytical and
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mathematical underpinning of the models, the accurate encapsulation of those principles in a complex computational (including software code) envi-
ronment, the quality of the data put into the models, changes in market conditions, and the successful deployment of the models’ output into the
investment portfolio construction process. Each factor may have subjective elements that present the possibility of human error. While controls are
employed that are designed to assure that models are sound in their development and appropriately adapted, calibrated and configured, analytical
errors, software development errors, and implementation errors are an inherent risk of complex analytical models and the quantitative investment
management processes. These errors may be extremely hard to detect in some cases, and some errors may go undetected for long periods of time, or
not be detected at all. Because of the complexity involved and indeterminate nature of the undertaking, AXA INVESTMENT MANAGERS/AXA Rosenberg
may in good faith and in accordance with its obligations decide not to correct or to delay the correction of an error, not to undertake an in-depth analysis
of the effect of an error on performance and not to disclose an error to its clients. Even if the signals produced by the models are accurate, the ultimate
investment performance still depends on AXA INVESTMENT MANAGERS/AXA Rosenberg’s ability to interpret the buy and sell signals generated by the
models and to then implement these signals through the purchase and sale of securities and other investments.

If MSCI information appears herein, it may only be used for your internal use, it may not be reproduced or redisseminated in any form and may not
be used as a basis for or a component of any financial instruments or products or indices. None of the MSCI information 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. Historical
data and analysis should not be taken as an indication or guarantee of any future performance analysis, forecast or prediction. The MSCI information
is provided on an “as is” basis and the user of this information assumes the entire risk of any use made of this information. MSCI, each of its affiliates
and each other person involved in or related to compiling, computing or creating any MSCI information (collectively, the “MSCI Parties”) expressly
disclaims all warranties (including, without limitation, any warranties of originality, accuracy, completeness, timeliness, non-infringement, merchan-
tability and fitness for a particular purpose) with respect to this information. Without limiting any of the foregoing, in no event shall any MSCI Party
have any liability for any direct, indirect, special, incidental, punitive, consequential (including, without limitation, lost profits) or any other damages.
(www.mscibarra.com).

© 2013 AXA Rosenberg and/or AXA Investment Managers. All rights reserved.

These materials are issued by the relevant AXA Investment Managers or AXA Rosenberg entity (hereinafter “AXA INVESTMENT MANAGERS or
AXA Rosenberg”) located in the recipient’s respective jurisdiction or region, which could include but not are not limited to the following entities:
AXA Rosenberg Investment Management LLC, AXA Rosenberg Investment Management Ltd. (UK), AXA Investment Managers UK Ltd., AXA Investment
Managers Asia (Singapore) Ltd, AXA Investment Managers Asia Ltd, AXA Rosenberg Investment Management Asia Pacific Ltd (HK), AXA Investment
Managers Japan Ltd. Depending on the relevant issuing entity, the following additional disclosures may apply:

For European investors: AXA Rosenberg Investment Management Ltd (UK) and AXA Investment Managers UK Ltd are authorised and regulated by the
Financial Conduct Authority (25 The North Colonnade, Canary Wharf, London, E14 5HS) (“FCA”). In the United Kingdom, this material is intended for
the use of persons meeting the MiFID client classification of Professional Clients or Eligible Counterparties and is not approved for communication to
retail customers in any territory. The financial instruments used carry inherent risks which are unavoidable such as Market Risk, Credit Risk, Liquidity
Risk and other risks. These risks are described in detail in our Risk Warnings document which is available upon request.

For Australian investors: AXA Investment Managers Asia (Singapore) Ltd (ARBN 115203622) is exempt from the requirement to hold an Australian
Financial Services License and is regulated by the Monetary Authority of Singapore under Singaporean laws, which differ from Australian laws.
AXA INVESTMENT MANAGERS offers financial services in Australia only to residents who are “wholesale investors» within the meaning of Corporations
Act 2001 (Cth).

For Korean investors: AXA Investment Managers Asia (Singapore) Ltd is a registered Cross Border Investment Advisor/Discretionary Investment
Management Company under the Financial Investment Services and Capital Markets Act (the “Act”). The activities referenced under the Act are 5-0-2
Investment Advisory Business and 6-0-2 Discretionary Investment Management Business, respectively. AXA INVESTMENT MANAGERS's financial
services are available in Korea only to Professional Investors within the meaning of Article 10 of Enforcement Decree of the Financial Investment
Services and Capital Markets Act.

For Hong Kong investors: The authorisation of any fund by the Securities and Futures Commission in Hong Kong (“SFC”) does not imply official appro-
val or recommendation. SFC authorization of a fund is not a recommendation or endorsement of a fund nor does it guarantee the commercial merits
of a fund or its performance. It does not mean the fund is suitable for all investors nor is it an endorsement of its suitability for any particular investor
or class of investors. Where a fund is not authorised by the SFC, any information relating to it is solely for the use of professional investors in Hong
Kong. Materials exempted from authorization by the SFC have not been reviewed by the SFC.

In Singapore, this Communication is for use by Institutional Investors only, as defined in Section 4A of the Securities and Futures Act (Cap. 289) and
must not be relied upon by retail clients.

MSCI Disclaimer

Neither MSCI nor any other party involved in or related to compiling, computing or creating the MSCI data makes any express or implied warranties
or representations with respect to such data (or the results to be obtained by the use thereof), and all such parties hereby expressly disclaim all
warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of such data. Without limiting
any of the foregoing, in no event shall MSCI, any of its affiliates or any third party involved in or related to compiling, computing or creating the data
have any liability for any direct, indirect, special, punitive, consequential or any other damages (including lost profits) even if notified of the possibility
of such damages. No further distribution or dissemination of the MSCI data is permitted without MSCI’s express written consent.
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Imprim’vert and FSC logos indicate
the environmentally-friendly methods
used in the production of this
document.
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Our Mission
Transform investing
We believe that Rl can help deliver superior risk-adjusted returns for our clients over
the long term. That is why we embed global ESG research across all asset classes

and provide investors the opportunity to select the level of ESG integration that
best fits their needs and objectives. It's how we redefine investment solutions.

Our Differentiation

ESG embedded
Pure Rl funds into AXA IM’s Tailored RI solutions
mainstream funds

P Thematic strategies »ESG scoring at portfolio » Customised mandates
driven by proprietary and security level specific to client ESG factors
ESG research

P Third-party label awarded

P Portfolio management with » Engagement overlay services

the integration of ESG research N P Ere e

b : P Active stewardship through including carbon and
Quality assurance engagement and voting over ESG footprint analysis
through external audit all client shareholdings

to all our RI equity funds

e ESG research platform

Our Team

The Rl team is composed of 10 professionals
with 14 years experience on average in both ESG
and traditional financial analysis.

We use Rl Search®, AXA IM’s proprietary
ESG platform, to integrate fundamental and quantitative
ESG research into our investment decisions.

As at December 2013
www.axa-im.com/ri




Design and Production AXA Investment Managers Corporate Communications - 01/2014 - 16-08057 - GLOBAL - Photography Credits: Thinkstock

www.axa-im.com

AXA Investment Managers Paris : « Coeur Défense » Tour B — La Défense 4

INVESTMENT
100, Esplanade du Général de Gaulle 92400 Courbevoie MANAGERS
Société de gestion de portefeuille titulaire de I'agrément AMF n°GP 92-0

en date du 7 avril 1992. S.A. au capital de 1 384 380 euros, 353 534 506 RCS Nanterre. redefining / investment solutions




