Are You Asking the
Right Questions About
Factor Investing?

Key Ideas

e The questions you might ask your doctor or pharmacist about a drug apply to
factor investing too. By asking them, we believe you'll view factor exposures
beyond their advertised claims of compensated risks; rather, you may find
the need to diversify — even limit — your exposure to them because of the
uncompensated risks they represent.

e \We observe that the alpha potential for factors is fragile and current
applications are constrained in two important ways. First, investors have
overused the factors that were easy to discover. Second, statistical analysis
used to improve or discover factors has become increasingly less productive.

e A better use for factors by investors today is to help evaluate their systematic
risks, which threaten more than just factor investors. Other investors must
also take notice of overcrowding risks, and step aside when hot trades roil
the markets

e By decomposing factor performance into stock- and portfolio-level effects,
we can understand exposure to factors' diluted alpha potential while carefully
managing their uncompensated risks. Both serve our collective goal: better
risk-adjusted outcomes.
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Understand your prescriptions

Only the United States and New Zealand allow direct-to-consumer advertising for prescription drugs. In the U.S
alone, pharmaceutical companies spend nearly $10 billion annually to advertise drugs.” Advertising is so widespread
that Harvard Medical School suggests due diligence questions for consumers.” We've listed a few below. What does
this have to do with investing? Well, we contend that the similar proliferation of factor-based products demands

that you start asking similar questions.

Questions About Drugs Questions About Factors

What condition does this drug treat? + What is the factor’s alpha potential?

Which of the drug’s possible side effects
should | be worried about?

Does the factor itself create risks?

Should I take this drug if I'm taking
How does it interact with other factors?
other drugs?

The popularity of factor investing — like the overuse of antibiotics — appears to be at a critical stage. While investors’
adoption of factors has never been broader, their concerns about the effectiveness of factor investing are
increasing. In our opinion, asking the right guestions about factor investing has never been more justified.
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A NEW INVESTING PARADIGM IS BORN

Crystalized in the labs of academia, factors were an attempt to
study investing systematically within a guantitative framework.
Researchers steeped in economics employed well-established
regression techniques to explore which “factors” can be used to
reliably forecast future outperformance of a security, relative to
its peers.

Starting with factors used by investors in practice, like size and
value, early researchers confirmed a clear statistical basis. And, like
good scientists, they next sought to understand the mechanisms
that underlie these statistical observations.

In the meantime, the broader investor community put the research
results to work in hopes of generating outperformance. Over time,
the statistical methodology for understanding factors evolved
from an intermediate step in quantitatively analyzing the market
to a fully self-contained paradigm for quantitative investing.

We can roughly summarize this quantitative worldview as follows:

Enough investors behave predictably that their biases
meaningfully influence securities’ behavior.

Adherents to this paradigm wield statistical analysis to
demonstrate the existence of a factor, to estimate its alpha
potential and to measure its persistency. Quantitative investing
tends to become all about factors: improving the calibration of
known factors, and discovering new ones.
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History of factor investing

Over the last 50 years, academic researchers and industry
practitioners have identified hundreds of factors that seek to
explain differences in stock returns.

1964

J_ The capital asset pricing model (CAPM) plants the seeds of
factor investing. The model separates market factor beta
from stock-specific alpha.?

1972
j Haugen and Heinz propose that low volatility stocks offer
better risk-adjusted returns.“

1976

J_ Ross introduces the arbitrage pricing theory (APT) that
posits a multi-factor model for explaining stock move-
ments.>

1981
Banz proposes that smaller company stocks outperform
larger companies over long periods.®

1992

Fama and French suggest that value stocks have higher
expected returns than growth stocks and create a 3-factor
model to explain performance: market, size and value’

1993
Jegadeesh and Titman posit that there was a premium for
investing in high momentum stocks.®

1997
Carhart proposes a 4-factor model — market, size, value and
momentum — to explain performance.

2007
Cooper, Gulan and Shill put forward the idea that asset
growth predicts future stock returns.®

2009

Researchers at the Norwegian Government Pension Fund
suggest that exposure to systematic factors drove
two-thirds of their performance.®

2010
Novy-Marx proposes that operating profitability is a strong
predictor.”

2014
Fama and French give rise to a 5-factor model by adding
operating profitability and asset growth.™
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Factor investing challenges

Investment professionals worldwide have turned to factor
investing as a prescription for generating alpha. With enough
history available, we are beginning to see some of the challenges
to this quantitative investing paradigm. Two inevitable issues have
emerged from our vantage point. First, investors have overused
the factors that were easy to discover. Second, statistical analysis
of factors used to improve or discover factors has become
increasingly sterile.

Too much of a good thing?

A good example of overuse is in the application of positive
momentum in U.S. equities. The idea, in short, is stocks that beat
the market in the past tend to continue to beat the market in the
future. This approach may seem rational, however, as investor
capital began pouring into these stocks, overcrowded trades
ensued and interfered with the future outperformance.

FIGURE 1

Investors reacted to this by being more patient: they looked for
stocks that beat the market for longer before buying them, and
they held the stocks for longer before selling them for profit.

Still, the resulting overcrowding has progressively worsened so
that it not only largely arbitraged the benefits of the highest-
momentum stocks, but, more recently, it suppressed their returns
below average.

Figure T plots the monthly future return of stocks in the

S&P 500 ranked from highest to lowest based on momentum.
Generally, stocks with the highest momentum ranks have
exhibited higher monthly future returns while those with the
lowest momentum ranks have exhibited the lowest, even negative,
monthly future returns.” More recently, however, the connection
between high momentum and higher monthly future returns
appears more fragile.

NEXT MONTH'S RETURN OF STOCKS BY MOMENTUM RANK FOR DIFFERENT PERIODS
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Source: Intech. Analyzes stocks in the S&P 500 because of the index's long historical record. Please see the appendix for momentum definition,

data and methodology. For illustrative purposes only.
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Limits in the laboratory

The second constraint that's emerged is the increased sterility of the statistical analysis used in
understanding factors. When guantitative research analysts examine factors, either to “improve” their
calibrations or find genuinely new ones, their research choices usually fall into one of two buckets: 1) keep it

simple or 2) make it sophisticated. Both choices present challenges.

B

Simplicity Risks Arbitrage

This approach focuses on simple definitions of potential
factors. The choice seems appealing because it's easier to
understand and to implement, but the market has likely
discovered these factors (or is going to in the near future) and
asset managers are on the way to mining them to extinction.
Consequently, they find no competitive advantage in keeping
things simple.

This option may be most viable when it involves new data
sources previously inaccessible to researchers. Unfortunately,
in many cases, the period for which data is available tends

to be so short that statistical tests are unable to establish
conclusively whether the factor is genuine.
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Sophistication Risks Inefficacy

This choice considers complicated definitions of potential
factors that require multiple computational steps and
convoluted statistical technigues. The option is appealing
because the brainpower (or computer resources) required could
be a competitive advantage. Unfortunately, complex factor
definitions are difficult to test reliably, and investors should
rigorously question their efficacy.

When there are more steps involved in defining a “winner,”
there are usually fewer historical examples available for testing.
And, the more varied the factor definitions one tests, the more
likely a few of them may appear to work well just by accident.
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A better use: factors as warnings signs

The quantitative investing paradigm we've described appears to
have outgrown its usefulness, not just by dramatically diluting
the alpha potential it promised investors, but also by materially
increasing the uncompensated risks to which they're exposed.
Even investors who do not directly target factors are now
subject to these systematic risks.

Ultimately, the problem is due to overcrowding: the more widely
known and employed a factor, the more the factor affects

your investments and your trading activity. The marketplace
amplifies overcrowding by making factors convenient through
simply designed smart beta products, masguerading as
“passive” indices. The combination of wide accessibility and
simple engineering (typically required to reduce costs), result in
a greater potential for overcrowding well-known trades.

This over-the-counter approach to factor investing is
particularly risky for factors in terms of performance

and valuations. For example, when momentum stocks
underperform the market, some momentum portfolios are
likely to sell out of them (and buy the new recent winners)
further depressing their prices and likely triggering a chain
reaction across momentum portfolios. Similarly, if low-volatility
stocks attract investors in a risk-off environment, they can
become overcrowded and exhibit higher volatility, which adds
insult to injury as they offer less downside protection at an
increased cost.

Quantitative investors seeking to enhance their exposure to a
factor through complex calibrations are still subject to most

of these risks. And yet they add to the problem because their
trades contribute to the uncertainty about the evolution of the
factor's behavior.
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“The rest of the investor
community has

had to take notice of
overcrowding risks,
and carefully step aside
when hot trades roil the
markets.”

This phenomenon threatens more than those who are actively
trying to exploit factors. The rest of the investor community
must also take notice of overcrowding risks, and carefully step
aside when hot trades roil the markets. Overcrowding can
pummel factor-agnostic investors: ignorance is not bliss.

Consequently, we believe the main reason for an understanding
of factors today should be less about their alpha potential and
more about the risks they can exert onto your portfolio, even if
you don't specifically target factor exposures.
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Focus on factor interactions

A straightforward way to address these risks is to consider them, not in isolation, but in combination with
each otherin the portfolio. We have all long understood that a single stock cannot be more or less diversifying
on its own, but only in relation to the rest of the portfolio.

The same calculus holds for outperformance. As Intech’s founder discovered almost 40 years ago, we can
divide portfolio growth into two parts: stock effects and a portfolio effect (Figure 2). The former reflects
stocks” individual growth rates, which tend to be transient and difficult to forecast, while the latteris a simple
measure of portfolio diversification. By combining complementary stocks, and thereby improving portfolio
diversification (half the difference between the average stock variance and the portfolio variance), one can
increase a portfolio’s potential to outperform.

FIGURE 2
STOCHASTIC PORTFOLIO THEORY*

Conventional Intech
Focus Focus

PORTFOLIO PORTFOLIO

GROWTH RATE EFFECTS

PORTFOLIO WEIGHTED WEIGHTED
COMPOUND AVERAGE STOCK AVERAGE STOCK
RETURN COMPOUND RETURNS VARIANCE

1/2 MINUS
PORTFOLIO
VARIANCE

This observation holds the key to managing factor risks as well. For every factor exposure, we need to
understand how much of the performance is the result of individual stock effects and how much is portfolio-
level collaboration. This approach allows investors to identify the positive contributors and immunize or
protect against uncompensated factor risks.
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Stock and portfolio effects in action

Figure 3 illustrates the risk management approach for three common factors: momentum, size, and volatility.
It plots the monthly return of stocks in the S&P 500 ranked from highest to lowest for these factors. In

the case of momentum and volatility, there’s a definite stock effect: avoiding the lowest (most negative)
momentum stocks and highest volatility stocks should meaningfully boost the portfolio return.

FIGURE 3
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Source: Intech. Analyzes stocks in the S&P 500 because of the index's long historical record. Please see the appendix for factor definitions,

data and methodology. For illustrative purposes only.

In the case of size, however, we see that there’s no
material dependence of the long-term return on a stock’s
capitalization. This observation holds for size quite generally,

as long as one studies periods that are long enough to include

a full market cycle.

How does our picture of the size factor reconcile with

the known small-cap effect? Simple: the alpha is due to
portfolio-level effects. The performance gain from increased
diversification (again, an amount equal to half the difference
between the average stock variance and the portfolio

Are you asking the right questions about factor investing?

variance) is equal to the long-term outperformance observed

for portfolios exposed to the size factor (e.g., an equal-
weighted portfolio).

By repeating this analysis systematically using real-time
market data, a powerful framework emerges for managing
factor risk. Decomposing factor performance to stock- and
portfolio-level effects allows us to understand positive
exposures to the diminishing alpha potential of factors
while also dynamically managing for their uncompensated
risks. Together, these serve every investor’s long-standing
objective: improved risk-adjusted performance.
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Conclusion

Uncovering the statistical biases of certain factors was an important
milestone in the history of professional investing. Unfortunately, with the
rapid adoption of this investing paradigm, investors haven’t received clear
answers to important questions about factors’ rewards, risks and unintended
interactions. This paper attempts to bring us more clarity.

We believe factors have moved on from being a compelling partial solution to
the problem of discovering alpha, to actually causing a problem of their own
— engendering systematic risks. We offer a practical framework to manage
those risks.

We described the paradigm practitioners have built using factor research and
two key constraints to their endeavors: 1) overcrowding which detracts from
factors’ alpha potential and 2) the real limits to the statistical techniques used
to extend that alpha potential.

Today, a better use for factors is to help mitigate their systematic risks. These
risks threaten more than just factor investors. Other investors must also take
notice of overcrowding risks, and take cover when these crowded trades shake
up the markets.

We propose a way to manage this growing risk: by decomposing factor
performance into stock- and portfolio-level effects, we can directly measure
factors’ alpha potential and how it becomes arbitraged over time, while
carefully managing their uncompensated risks. This two-pronged approach
serves a common goal for all of us: better risk-adjusted outcomes.

For institutional investor use only
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Appendix

FACTOR DEFINITION FOR FIGURE 1

Momentum is the relative logarithmic total return of the stock
with respect to the reconstructed index, over a period starting
252 days and ending 22 days prior to each date (inclusive in
both ends).

FACTOR DEFINITIONS FOR FIGURE 3

Size is the logarithm of the reconstructed index weight.
Momentum is the relative logarithmic total return of the stock
with respect to the reconstructed index, over a period starting
252 days and ending 22 days prior to each date (inclusive in
both ends). Volatility is the standard deviation of the absolute

logarithmic total return of the stock over the previous 252 days.

DATA AND METHODOLOGY FOR FIGURES TAND 3

The figures in the text are based on an analysis of the stocks
in the S&P 500 index over the period January 1966 through
September 2019. Similar results hold for other indices, but this
dataset is preferable because it offers the longest historical
record of daily returns available to us.

For each factor, a score is computed for all the stocks in
areconstructed index on a daily basis using the previous
historical data. The reconstructed index consists of the stocks
in the S&P 500 index at the beginning of each month, with
their weights propagated forward on a daily basis using the
corresponding total returns (this assumes an appropriate daily
reinvestment of the dividends on the ex-date).

Stocks are then ranked by their scores from largest to
smallest, and their ranks and absolute logarithmic total returns
for the following 21 days are collected over the entire period
minus the last 21 days. Finally, the aggregate data are separated
into 20 quantile groups by rank; the ranks and the returns in
each group are averaged, and the average returns are further
normalized to have zero mean across the 20 groups.

Are you asking the right questions about factor investing?

All historical data is based on back-testing, which is not

actual performance, but is hypothetical. Back-tested data is
prepared with the benefit of hindsight and is not a guarantee
of future results. In addition, factor investing does not provide
any assurance of improved performance or risk reduction.
Exposure to such factors may detract from performance in
some market environments, perhaps for extended periods. In
such circumstances, a strategy may maintain exposure to the
targeted investment factors and not adjust to target different
factors, which could result in losses. Factor-based investing has
additional unigue complexities that investors should consider
when evaluating expected returns.
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Disclaimer

United States Investors

The information expressed herein is subject to change based on market and
other conditions. The views presented are for general informational purposes
only and are not intended as investment advice, as an offer or solicitation of an
offer to sell or buy, or as an endorsement, recommendation, or sponsorship of
any company, security, advisory service, or fund nor do they purport to address
the financial objectives or specific investment needs of any individual reader,
investor, or organization. This information should not be used as the sole basis
for investment decisions. All content is presented by the date(s) published or
indicated only, and may be superseded by subsequent market events or other
reasons. Past performance does not predict future returns. Investing involves
risk, including possible loss of principal and fluctuation of value

S&P 500 Dow Jones Indices LLC and/or its affiliates make no express or implied
warranties or representations and shall have no liability whatsoever with respect
to any S&P data contained herein. The S&P data has been licensed for use by
Intech and may not be further redistributed or used as a basis for other indices
or any securities or financial products. This material has not been approved,
reviewed, or produced by S&P Dow Jones Indices LLC. For more information on
any of S&P Dow Jones Indices LLC's indices, please visit www.spdji.com.

Hypothetical performance results presented are for illustrative purposes

only. Hypothetical performance is not real and has many inherent limitations.

It does not reflect the results or risks associated with actual trading or the

actual performance of any portfolio and has been prepared with the benefit

of hindsight. Therefore, there is no guarantee that an actual portfolio would
have achieved the results shown. In fact, there will be differences between
hypothetical and actual results. No investor should assume that future
performance will be profitable, or equal to the results shown. Hypothetical
results do not reflect the deduction of advisory fees and other expenses incurred
in the management of a portfolio.

Europe and Middle East Investors

The views presented are as of the date published. They are for information
purposes only and should not be used or construed as investment, legal

or tax advice or as an offer to sell, a solicitation of an offer to buy, or a
recommendation to buy, sell or hold any security, investment strategy or
market sector. Nothing in this material shall be deemed to be a direct or
indirect provision of investment management services specific to any client
requirements. Opinions and examples are meant as an illustration of broader
themes, are not an indication of trading intent, are subject to change and may
not reflect the views of others in the organization. It is not intended to indicate
or imply that any illustration/example mentioned is now or was ever held in any
portfolio. No forecasts can be guaranteed and there is no guarantee that the
information supplied is complete or timely, nor are there any warranties with
regard to the results obtained from its use. Janus Henderson Investors is the
source of data unless otherwise indicated, and has reasonable belief to rely on
information and data sourced from third parties. Past performance does not
predict future returns. Investing involves risk, including the possible loss of
principal and fluctuation of value.

Not all products or services are available in all jurisdictions. This material or
information contained in it may be restricted by law, may not be reproduced
or referred to without express written permission or used in any jurisdiction
or circumstance in which its use would be unlawful. Janus Henderson is not
responsible for any unlawful distribution of this material to any third parties,
in whole or in part. The contents of this material have not been approved or
endorsed by any regulatory agency.

Janus Henderson Investors is the name under which investment products and
services are provided by the entities identified in the following jurisdictions: (a)
Europe by Janus Henderson Investors International Limited (reg no. 3594615),
Janus Henderson Investors UK Limited (reg. no. 906355), Janus Henderson Fund
Management UK Limited (reg. no. 2678531), Henderson Equity Partners Limited
(reg. n0.2606646), (each registered in England and Wales at 201 Bishopsgate,
London EC2M 3AE and regulated by the Financial Conduct Authority) and Janus
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Henderson Investors Europe S.A. (reg no. B22848 at 2 Rue de Bitbourg, L-1273,
Luxembourg and regulated by the Commission de Surveillance du Secteur
Financier); (b) Singapore by Janus Henderson Investors (Singapore) Limited

(Co. registration no. 199700782N). This advertisement or publication has not
been reviewed by Monetary Authority of Singapore; (c) Hong Kong by Janus
Henderson Investors Hong Kong Limited. This material has not been reviewed
by the Securities and Futures Commission of Hong Kong; (d) South Korea by
Janus Henderson Investors (Singapore) Limited only to Qualified Professional
Investors (as defined in the Financial Investment Services and Capital Market
Act and its sub-regulations); (e) Japan by Janus Henderson Investors (Japan)
Limited, regulated by Financial Services Agency and registered as a Financial
Instruments Firm conducting Investment Management Business, Investment
Advisory and Agency Business and Type Il Financial Instruments Business;

(f) Australia and New Zealand by Janus Henderson Investors (Australia)
Limited (ABN 47124 279 518) and its related bodies corporate including Janus
Henderson Investors (Australia) Institutional Funds Management Limited (ABN
16165119 531, AFSL 444266) and Janus Henderson Investors (Australia) Funds
Management Limited (ABN 43164177 244, AFSL 444268); (g) the Middle East
by Janus Henderson Investors International Limited, regulated by the Dubai
Financial Services Authority as a Representative Office. This document relates to
a financial product which is not subject to any form of regulation or approval by
the Dubal Financial Services Authority ("DFSA”). The DFSA has no responsibility
for reviewing or verifying any prospectus or other documents in connection with
this financial product. Accordingly, the DFSA has not approved this document or
any other associated documents nor taken any steps to verify the information
set out in this document, and has no responsibility for it. The financial product
to which this document relates may be illiquid and/or subject to restrictions on
its resale. Prospective purchasers should conduct their own due diligence on the
financial product . If you do not understand the contents of this document you
should consult an authorised financial adviser.No transactions will be concluded
in the Middle East and any enqguiries should be made to Janus Henderson. We
may record telephone calls for our mutual protection, to improve customer
service and for regulatory record keeping purposes.

For use only by institutional, professional, qualified and sophisticated investors,
qualified distributors, wholesale investors and wholesale clients as defined

by the applicable jurisdiction. Not for public viewing or distribution. Marketing
Communication

Janus Henderson, Knowledge Shared and Knowledge Labs are trademarks of
Janus Henderson Group plc or one of its subsidiaries. © Janus Henderson
Group plc

Australia Investors

This information is issued by Intech Investment Management LLC (Intech)
and is intended solely for the use of wholesale clients, as defined in
section 761G of the Corporations Act 2001 (Cth) and is not for general
public distribution. Intech is permitted to provide certain financial
services to wholesale clients pursuant to an exemption from the need

to hold an Australian financial services licence under the Corporations
Act 2001. Intech is regulated by the United States Securities & Exchange
Commission (SEC) under U.S. laws, which differ from Australian laws. By
receiving this information you represent that you are a wholesale client.

For educational purposes ONLY. This document does not constitute and should
not be construed as investment, legal or tax advice or a recommendation,
solicitation or opinion regarding the merits of any investments. Nothing in the
document shall be deemed to be a direct or indirect provision of investment
management services or an offer for securities by Janus Henderson Investors
and its subsidiaries (“Janus Henderson”) and is not considered specific to

any client requirements. Anything non-factual in nature is an opinion of the
author(s), and opinions are meant as an illustration of broader themes, are not
an indication of trading intent, and are subject to change at any time due to
changes in market or economic conditions. Janus Henderson is not responsible
for any unlawful distribution of this document to any third parties, in whole or in
part, or for information reconstructed from this document and do not guarantee
that the information supplied is accurate, complete, or timely, or make any
warranties with regards to the results obtained from its use. It is not intended to
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indicate or imply that current or past results are indicative of future profitability
or expectations. As with all investments, there are inherent risks that need to be
addressed.

The distribution of this document or the information contained in it may be
restricted by law and may not be used In any jurisdiction or any circumstances

in which its use would be unlawful. This document is being provided on a
confidential basis solely for the information of those persons to whom it is
given. Should the intermediary wish to pass on this document or the information
contained in it to any third party, it is the responsibility of the intermediary to
investigate the extent to which this is permissible under relevant law, and to
comply with all such law.

This document may not be reproduced or used for any purpose other than
evaluation of a potential investment in Intech’s products or the procurement of
its services by the recipient of this document or provided to any person or entity
other than the recipient of this document. We may record telephone calls for
our mutual protection, to improve customer service and for regulatory record
keeping purposes.

Past performance is not a guarantee of future results. There is no assurance that
the investment process will consistently lead to successful investing.

The index returns are provided to represent the investment environment existing
during the time periods shown. For comparison purposes, the index is fully
invested, which includes the reinvestment of dividends and capital gains. The
returns for the index do not include any transaction costs, management fees or
other costs. Composition of each individual portfolio may differ from securities
in the corresponding benchmark index. The index is used as a performance
benchmark only, as Janus does not attempt to replicate an index. Because Janus’
sector weightings are a residual of portfolio construction, significant differences
between sector weightings in client portfolios and the index are common.

The opinions are those of the authors are subject to change at any time due

to changes in market or economic conditions. The comments should not be
construed as a recommendation of individual holdings or market sectors, but as
an illustration of broader themes

Hypothetical performance results presented are for illustrative purposes

only. Hypothetical performance is not real and has many inherent limitations.

It does not reflect the results or risks associated with actual trading or the

actual performance of any portfolio and has been prepared with the benefit

of hindsight. Therefore, there is no guarantee that an actual portfolio would
have achieved the results shown. In fact, there will be differences between
hypothetical and actual results. No investor should assume that future
performance will be profitable, or equal to the results shown. Hypothetical
results do not reflect the deduction of advisory fees and other expenses incurred
in the management of a portfolio.

Data source is Intech throughout unless otherwise indicated.
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Janus Henderson Investors US LLC serves as investment adviser. Janus
Henderson, Knowledge Shared and Knowledge Labs are trademarks of Janus
Henderson Group plc or one of its subsidiaries. © Janus Henderson Group plc.
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The information expressed herein is subject to change based on market and
other conditions and is issued by Intech. The views presented are for general
informational purposes only and are not intended as investment advice,

as an offer or solicitation of an offer to sell or buy, or as an endorsement,
recommendation, or sponsorship of any company, security, advisory service,
or fund nor do they purport to address the financial objectives or specific
investment needs of any individual reader, investor, or organization. This
information should not be used as the sole basis for investment decisions

All content is presented by the date(s) published or indicated only, and may
be superseded by subseguent market events or for other reasons. Past
performance is no guarantee of future results. Investing involves risk, including
possible loss of principal and fluctuation of value. Indexes are unmanaged and
cannot be invested in directly.

Not all products or services are available in all jurisdictions. This material or
information contained in it may be restricted by law, may not be reproduced
or referred to without express written permission or used in any jurisdiction

or circumstance in which its use would be unlawful. Intech is not responsible
for any unlawful distribution of this material to any third parties, in whole or in
part. The contents of this material have not been approved or endorsed by any
regulatory agency.

For use only by institutional, professional, qualified and sophisticated investors,
qualified distributors, wholesale investors, and wholesale clients as defined by
the applicable jurisdiction.

Hypothetical performance results presented are for illustrative purposes

only. Hypothetical performance is not real and has many inherent limitations

It does not reflect the results or risks associated with actual trading or the
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performance will be profitable, or equal to the results shown. Hypothetical
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Intech is a private, quantitative asset manager investing on behalf of pension funds,

governments, endowments, foundations, and other institutional investors worldwide.
Having pioneered the application of Stochastic Portfolio Theory in 1987, Intech continues
to seek distinctive alpha sources for clients in five continents. Today, Intech provides
investment solutions encompassing ESG, absolute return, defensive equity, and

traditional long-only strategies.
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