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With the application of hedge fund and risk management techniques, we
show that it is possible to improve both the returns and risk properties of
traditional 60/40 portfolios. By diversifying, scaling and then risk-managing
the portfolio, we were able to illustrate enhanced outcomes throughout
some of the more seismic selloffs of recent years.
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Introduction

Over the past few years, we have written about how it is possible to build

portfolios using tried-and-tested risk management techniques that have similar

risk characteristics to traditional portfolios, but with improved returns. Termed the
‘Z-shift’ because of the figure drawn in risk-return space, the technique makes use of
diversification, capital efficiency and risk management overlays.

In the Z-shift, the route from the traditional 60/40 portfolio to, in our view, a more
optimal portfolio, is as follows.

= Step 1: Diversification
Classic finance theory tells us that diversification improves expected risk-return.
The first step of the Z-shift is moving from the 60/40 portfolio to the more
diversified portfolio (Figure 1) with the highest Sharpe ratio among unlevered
efficient frontier investments, as measured by the slope of the line connecting it
to the T-bill investment. Diversifying lowers risk, but can also reduce expected
returns, so...

= Step 2: Capital Efficiency
...through the use of cash efficient instruments such as futures, a diversified
portfolio can be scaled up to achieve the desired return, taking us outside the
efficient frontier and scaling up risk in the process. But asset managers we can still
do better...

= Step 3: Risk Management
Asset Managers can dynamically risk manage the portfolio using techniques
common among active managers like hedge funds, but often under-utilised by
others. Such techniques monitor the risk landscape in real-time, and rely upon
an advanced execution platform to adapt positions in a timely manner should
risks change, as we have written about here.

But, the proof of the pudding, of course, is in the tasting. Do the components of the
Z-shifts make a difference?

Implementing the Z-Shift

Haydon (2018)" provides a detailed account of how layering the various Z-shifts,
including the various risk mitigating controls, changes the risk and return of 60/40
portfolios. In Figure 1, we do something similar and illustrate how the three steps of the
Z-shift framework change the cumulative return profile, using a portfolio of around 50
highly liquid predominantly futures markets spanning equities, credit, and inflation asset
classes. We factor in transactions costs of around 30 basis points per year which,
through the modelling of Man Group’s execution research team, is consistent with a
fund size of around USD15 billion.

This is an excerpt from a chapter in ‘Portfolio Construction Management: Innovation and Challenges in the Digital Age’, published in January 2021.
1. Haydon, K. (2018), “Volatility is back: better to target returns or target risk?”, Man Group working paper.
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Figure 1. Cumulative Simulated Returns, From 60/40 to a Full Implementation of the Z-Shift
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— 50/40 Diversified portfolio - Diversified and scaled portfolio Z-shift frameworks
Diversified Diversified and Z-shift
60/40 portfolio portfolio  scaled portfolio framework
Return 4.3% 3.2% 8.6% 11.7%
Volatility 9.9% 4.4% 12.0% 9.9%
Return / volatility 0.44 0.72 0.72 1.19
Maximum Drawdown -37.8% -14.3% -34.2% -20.3%

Source: Man Group; Between 31 March 1995 and 31 October 2023.

Simulated past performance is not indicative of future results.

Performance data should be considered hypothetical, is not based on actual trading,
has inherent limitations, and should not be relied upon. Please see the end of this
paper for additional important information on hypothetical results. This approach has
inherent limitations, including that results may not reflect the impact material economic
and market factors might have had on the investment manager’s decision-making and/
or the application of any trading models had the strategy been managed throughout
the period over which the simulated performance is illustrated. No fees have

been applied.

The starting point is the 60/40 portfolio (dark blue line). The performance of this
portfolio has been impressive since March 2009, when the recovery from the Global
Financial Crisis started. However, the return over the preceding 10 years was about
zero, as the bursting of the tech bubble and the Global Financial Crisis wreaked havoc
on the 60/40 portfolio, whose risk is dominated by the equity component.

The Diversified portfolio (yellow line) experiences a much smoother ride, but falls
short of 60/40 in terms of the full-sample performance. That is, the lower allocation to
equities, higher allocation to bonds and an allocation to credit and inflation-sensitive
assets greatly reduces risk while also somewhat reducing the total return.

The Diversified & Scaled portfolio (light blue line) has a much higher performance, but
with drawdowns similar to that of 60/40.

The final Diversified & Scaled & Risk-Managed portfolio (green line) performed similarly
in the long-term to the Diversified and Scaled portfolio, but note how significantly
improved the drawdown periods were, with the worst drawdown still better by over

15 percentage points. Visually, it is also clear that drawdown is materially reduced
during both periods where the VIX index topped 80, during the Credit Crisis in 2008
and the Covid-19 sell-off of 2020, and even offered some defence against the recent
return of inflation and rising yields.

Conclusion

With the application of hedge fund and risk management techniques, we show that it is
possible to improve both the returns and risk properties of traditional 60/40 portfolios.
By diversifying, scaling and then risk-managing the portfolio, it is possible to enhance
outcomes throughout some of the more seismic selloffs of recent years.
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Hypothetical Results

Hypothetical Results are calculated in hindsight, invariably show positive rates of return, and are subject to various modeling assumptions, statistical
variances and interpretational differences. No representation is made as to the reasonableness or accuracy of the calculations or assumptions made
or that all assumptions used in achieving the results have been utilized equally or appropriately, or that other assumptions should not have been used
or would have been more accurate or representative. Changes in the assumptions would have a material impact on the Hypothetical Results and other
statistical information based on the Hypothetical Results.

The Hypothetical Results have other inherent limitations, some of which are described below.

They do not involve financial risk or reflect actual trading by an Investment Product, and therefore do not reflect the impact that economic and market
factors, including concentration, lack of liquidity or market disruptions, regulatory (including tax) and other conditions then in existence may have on
investment decisions for an Investment Product. In addition, the ability to withstand losses or to adhere to a particular trading program in spite of
trading losses are material points which can also adversely affect actual trading results. Since trades have not actually been executed, Hypothetical
Results may have under or over compensated for the impact, if any, of certain market factors. There are frequently sharp differences between the
Hypothetical Results and the actual results of an Investment Product. No assurance can be given that market, economic or other factors may not

cause the Investment Manager to make modifications to the strategies over time. There also may be a material difference between the amount of an
Investment Product’s assets at any time and the amount of the assets assumed in the Hypothetical Results, which difference may have an impact on the
management of an Investment Product. Hypothetical Results should not be relied on, and the results presented in no way reflect skill of the investment
manager. A decision to invest in an Investment Product should not be based on the Hypothetical Results.

No representation is made that an Investment Product’s performance would have been the same as the Hypothetical Results had an Investment
Product been in existence during such time or that such investment strategy will be maintained substantially the same in the future; the Investment
Manager may choose to implement changes to the strategies, make different investments or have an Investment Product invest in other investments not
reflected in the Hypothetical Results or vice versa. To the extent there are any material differences between the Investment Manager’s management of
an Investment Product and the investment strategy as reflected in the Hypothetical Results, the Hypothetical Results will no longer be as representative
and their illustration value will decrease substantially. No representation is made that an Investment Product will or is likely to achieve its objectives or
results comparable to those shown, including the Hypothetical Results, or will make any profit or will be able to avoid incurring substantial losses. Past
performance is not indicative of future results and simulated results in no way reflect upon the manger’s skill or ability.

Important Information

This information is communicated and/or distributed by the relevant Man entity identified below (collectively the ‘Company’) subject to the following
conditions and restriction in their respective jurisdictions.

Opinions expressed are those of the author and may not be shared by all personnel of Man Group plc (‘Man’). These opinions are subject to change
without notice, are for information purposes only and do not constitute an offer or invitation to make an investment in any financial instrument or

in any product to which the Company and/or its affiliates provides investment advisory or any other financial services. Any organisations, financial
instrument or products described in this material are mentioned for reference purposes only which should not be considered a recommendation
for their purchase or sale. Neither the Company nor the authors shall be liable to any person for any action taken on the basis of the information
provided. Some statements contained in this material concerning goals, strategies, outlook or other non-historical matters may be forward-looking
statements and are based on current indicators and expectations. These forward-looking statements speak only as of the date on which they

are made, and the Company undertakes no obligation to update or revise any forward-looking statements. These forward-looking statements are
subject to risks and uncertainties that may cause actual results to differ materially from those contained in the statements. The Company and/or its
affiliates may or may not have a position in any financial instrument mentioned and may or may not be actively trading in any such securities. Past
performance is not indicative of future results.

Unless stated otherwise this information is communicated by the relevant entity listed below.

Australia: To the extent this material is distributed in Australia it is communicated by Man Investments Australia Limited ABN 47 002 747 480 AFSL
240581, which is regulated by the Australian Securities & Investments Commission (ASIC). This information has been prepared without taking into
account anyone’s objectives, financial situation or needs.

Austria/Germany/Liechtenstein: To the extent this material is distributed in Austria, Germany and/or Liechtenstein it is communicated by

Man (Europe) AG, which is authorised and regulated by the Liechtenstein Financial Market Authority (FMA). Man (Europe) AG is registered in

the Principality of Liechtenstein no. FL-0002.420.371-2. Man (Europe) AG is an associated participant in the investor compensation scheme, which
is operated by the Deposit Guarantee and Investor Compensation Foundation PCC (FL-0002.039.614-1) and corresponds with EU law. Further
information is available on the Foundation’s website under www.eas-liechtenstein.li. This material is of a promotional nature.

European Economic Area: Unless indicated otherwise this material is communicated in the European Economic Area by Man Asset Management
(Ireland) Limited (‘MAMIL’) which is registered in Ireland under company number 250493 and has its registered office at 70 Sir John Rogerson’s
Quay, Grand Canal Dock, Dublin 2, Ireland. MAMIL is authorised and regulated by the Central Bank of Ireland under number C22513.

Hong Kong SAR: To the extent this material is distributed in Hong Kong SAR, this material is communicated by Man Investments (Hong Kong)
Limited and has not been reviewed by the Securities and Futures Commission in Hong Kong. This material can only be communicated to
intermediaries, and professional clients who are within one of the professional investors exemptions contained in the Securities and Futures
Ordinance and must not be relied upon by any other person(s).

Japan: To the extent this material is distributed in Japan it is communicated by Man Group Japan Limited, Financial Instruments Business Operator,
Director of Kanto Local Finance Bureau (Financial instruments firms) No. 624 for the purpose of providing information on investment strategies,
investment services, etc. provided by Man Group, and is not a disclosure document based on laws and regulations. This material can only be
communicated only to professional investors (i.e. specific investors or institutional investors as defined under Financial Instruments Exchange Law)
who may have sufficient knowledge and experience of related risks.

Switzerland: To the extent the material is made available in Switzerland the communicating entity is:

— For Clients (as such term is defined in the Swiss Financial Services Act): Man Investments (CH) AG, Huobstrasse 3, 8808 Pfaffikon SZ, Switzerland.
Man Investment (CH) AG is regulated by the Swiss Financial Market Supervisory Authority (‘FINMA’); and

— For Financial Service Providers (as defined in Art. 3 d. of FINSA, which are not Clients): Man Investments AG, Huobstrasse 3, 8808 Pfaffikon SZ,
Switzerland, which is regulated by FINMA.

United Kingdom: Unless indicated otherwise this material is communicated in the United Kingdom by Man Solutions Limited (‘MSL’) which is a
private limited company registered in England and Wales under number 3385362. MSL is authorised and regulated by the UK Financial Conduct
Authority (the ‘FCA’) under number 185637 and has its registered office at Riverbank House, 2 Swan Lane, London, EC4R 3AD, United Kingdom.

United States: To the extent this material is distributed in the United States, it is communicated and distributed by Man Investments, Inc.

(‘Man Investments’). Man Investments is registered as a broker-dealer with the SEC and is a member of the Financial Industry Regulatory Authority
(‘FINRA’). Man Investments is also a member of the Securities Investor Protection Corporation (‘SIPC’). Man Investments is a wholly owned
subsidiary of Man Group plc. The registration and memberships described above in no way imply a certain level of skill or expertise or that the SEC,
FINRA or the SIPC have endorsed Man Investments. Man Investments, 1345 Avenue of the Americas, 21¢ floor, New York, NY 10105.

This material is proprietary information and may not be reproduced or otherwise disseminated in whole or in part without prior written consent.
Any data services and information available from public sources used in the creation of this material are believed to be reliable. However accuracy is
not warranted or guaranteed. ©Man 2023.
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