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In 2019 we implemented a substantial upgrade to our portfolio construction capabilities relating to our Investment
Signals (‘Signals’). Specifically, we upgraded the portfolio construction process, as well as improved the modularity of
our models and tools in the process. Previously, our portfolio construction technique adopted an inverse volatility
methodology to determine Signal weightings, which we determined could be improved.

The enhanced portfolio construction approach does still begin with the inverse volatility weights to provide an anchor
position for portfolio optimisation; however, the Signals are then optimised towards target risk weights, with tolerance
bands applied around the anchor point.

We believe this provides a distinctive solution that improves on more widely used and available techniques. In addition,
our tools allow for a more generic and flexible approach to weighting Signals. The advancement of tools and
capabilities allows a high degree of portfolio construction customisation and risk budgeting.

-

How can Signals be used

Investment Signals within your portfolio?
Signals, in our parlance, provide quantitatively measurable
attractiveness indicators within a specified investable universe. Signals provide uncorrelated return
The attractiveness ranking generated by a Signal is updated sources that can improve the likelihood of
periodically, depending on the underlying frequency of the data, your portfolio meeting its investment
and is then grouped according to rank. A notional long/short objectives. Implementation of these views
portfolio is created out of these groups, with one group being the can be through a direct overlay via
long positions and the other group the shorts. First Sentier derivatives, used to adjust the physical
Investors (2014)! covers the research and validation process in asset allocation weights, or inform
detail. As part of our research guidelines, Signals are required to rebalancing decisions. By using an explicit
deliver an annualised information ratio of at least 65% over the risk budget, Signals are scaled to provide
researched in-sample period. the appropriate positions based on your
investment objectives.

Portfolio Construction

We aim to find the optimal weightings scheme for a portfolio of
Signals, with each Signal representing a long/short portfolio.

The model portfolio targets a constant 10% volatility. Regardless of market conditions, we do not qualitatively vary
Signal risk weightings over time. We believe this approach efficiently harvests the returns of the Signals, while also
providing greater transparency and better risk control.

The optimal portfolio construction maximises the information conveyed in the Signals and maximises risk-adjusted
returns. Consideration needs to be given to the impact of trading costs and turnover on the portfolio. We also need
to incorporate the following constraints:
1. Investment Signal weightings must be positive.
e All Signals should be represented within the portfolio; providing a balance of economic drivers across
a broad investment universe.
e We do not want to invert the information within the signal.
2. Scaling of positions ‘per unit of risk’ must be possible to be universally applicable to any portfolio.

We note a variety of potential portfolio construction weighting options, which we elaborate on below, along with
illustrative figures that demonstrate the scaling of nine Signals as a representative subset of our Signal universe?.
These Signals are scaled to a target risk contribution of 10% under various portfolio construction techniques.

1 First Sentier Investors. (2014). “Dynamic Asset Allocation”.
2 As at September 2021, 22 approved Signals are used in our Dynamic Asset Allocation process.
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Equal Weight (1/n)

While an equal weight approach has limitations? it is widely used in some areas, including equities and corporate
credit, due to its simplicity. This approach is appropriate where expected returns, volatilities and correlations may
be similar or completely unknown.

The main drawback of this approach is that it is agnostic to the risk of the investment4, implying that the
diversification benefits achieved are likely to be minimal.

Figure 1: Equal Weight (1/n) - Signal Weights and Risk
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Source: First Sentier Investors,

Internal Proprietary Models, weekly data from 6 July 2007 to 13 August 2021.

Minimum Risk (Volatility)

The minimum risk optimisation is simple and achieves maximum diversification by providing a solution on the
efficient frontier®. Similar to a long-only optimisation we constrain the Signal weights to be positive. The optimised

Signal weights scheme can be implemented by scaling up (or down) the positions to the target risk through the use
of leverage.

The significant drawback of this approach is that portfolio outcomes can be concentrated. Commonly, only a subset
of Signals will be represented in the portfolio, which does not fulfil the requirement that all signals should be
represented within the portfolio. As such, this is not deemed an appropriate weighting scheme for the Signals.

Figure 2: Minimum Risk - Signal Weights and Risk Weights
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Source: First Sentier Investors,

Internal Proprietary Models, weekly data from 6 July 2007 to 13 August 2021.

3 While unlikely, if the assets have the same expected returns, volatilities, and correlation the equally-weighted portfolio is a unique portfolio on
the efficient frontier.

4 Signals that contain assets with higher (lower) volatility, such as equities (bonds), typically have higher (lower) risk when aggregated into a
long/short portfolio.

5 We assume that the expected return of each signal will be a 0.65 multiple of Signal volatility. This is in line with the Signal research approach
and information ratio requirements.
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Principal Component Analysis

Principal component analysis (PCA) can be used to isolate the independent sources of risk. A couple of difficulties
in implementing PCA for portfolio optimisation is that we need to impose a positive weight constraint, as well as
determine the number of the principal components to utilise or a threshold for the meaningful explanation of
variance. The significant disadvantage of this approach is that the outcomes are more difficult to intuitively
understand. Since our Signals are long/short, an intuitive mapping to economic factors is problematic.

Additionally, PCA suffers from the same drawbacks as minimum risk, i.e. concentration. As such it is not ideal for
the application to our Signals.

Inverse Volatility

As the name suggests, inverse volatility weights Signals within the portfolio based on the inverse of their volatility.
It is a very intuitive way of reducing portfolio risk through diversification, but it does not take into account the
correlation between the Signals. Where expected correlations are close to zero, this approach will generate similar
results to equal risk (see below). This was previously our approach given the long/short nature of Signals and the
thoroughness of the research process.

Figure 3: Inverse Volatility - Signal Weights and Risk Weights
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Source: First Sentier Investors,

Internal Proprietary Models, weekly data from 6 July 2007 to 13 August 2021.
Equal Risk

Equal risk weights the Signals in such a way that they contribute equally to the risk of a portfolio. This can improve
returns on a risk-adjusted basis, taking into account the expected co-movements between the Signals.

Equal risk does not require any return assumptions. That may be a drawback in some use cases, but since our
Signals are researched based on information ratios, it is a realistic assumption to assume they have similar, if not
equal, expected returns per unit of risk. Equal risk approaches are especially suitable for strategies where the long-
term returns may be similar, but short-term returns are less predictable.

This approach reduces concentration risk by automatically reducing weights when volatility or correlations rise and
is a strong candidate for use in our Signal portfolio construction.

The downside of this approach is that it may be necessary to invert the Signal weights to ensure that the Signals
have an equal risk contribution, which does not fulfil the requirement of not having to invert the information within
the Signal. Accordingly, this is not a viable weighting scheme for our Signals.

Customisable Target Risk

A customisable target risk is an approach that we believe is robust, methodical, and provides practical portfolio
construction outcomes. We have built our proprietary risk scaling tool to incorporate the superior elements of inverse
volatility and equal risk portfolios.

FIRST SENTIER INVESTORS
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Our approach begins by taking the inverse volatility weightings as an anchor. The inverse volatility weights will
ensure that all Signals are represented with a positive weight. We then specify a tolerance (for example up/down
parameters of 75%) for potential movement from that anchor towards the target risk portfolio, where our default
position is an equal risk contribution. The next step is to optimise the Signal weights based on the objective, which
incorporates the anchored (inverse volatility) starting point, target risks, and tolerance bands. The specified
tolerance band of up/down 75% around the anchor, represents a signal weight that is optimised within a band of
25% to 175% of the Signal anchor weight. Notably, using our default tolerance, a customisable target risk approach
leads to similar results as the equal risk approach except during periods of high market stress.

Figure 4: Customisable Target Risk - Signal Weights and Risk Weights
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Source: First Sentier Investors, Internal Proprietary Models, weekly data from 6 July 2007 to 13 August 2021.

While we have conducted extensive Signal research and have strict guidelines around the expectations regarding
out-of-sample performance characteristics, it may still be prudent to impose restrictions, or adjustments, at
predefined levels to avoid unintended over-concentration. This would effectively dilute the risk-smoothing benefits
of this strategy. We would typically apply this to Signals within a set, such as belonging to a particular ‘asset class’
or ‘return driver’.

Signals in Practice

While inverse volatility weights will achieve equal stand-alone risk from Signals, in practice we know that our 22
Signals contain a degree of known, and somewhat predictable, co-movement patterns. This results in the Signals
contributing non-equally to overall portfolio risk. As such, it is important to ensure that Signals are scaled to achieve
an equal contribution to overall risk by taking into account expected co-movement. That said, it may not be
possible to ensure all Signals have an equal risk contribution with the constraint of non-negative Signal weights. To
address this issue we apply a tolerance band of up/down 75% from the inverse volatility weights, which provides
an anchor when moving towards an equal risk target.

In practice, we find that the performance history of some Signals is not a true reflection of potential risk and
exposures. We have therefore incorporated the ability to target a nominated risk contribution and apply a volatility
adjustment to each Signal. For our Cross-Asset Signals, we halve the risk budget compared to Signals that only
contain a single asset class. We have taken this approach as Cross-Asset Signals rotate the asset classes® that
are long/short and thus change their expected volatilities. This approach provides a practical implementation and
sensible risk approach to a customisable target risk portfolio of long/short Signals.

The following figures show our customisable target risk approach on the full set of 22 Signals over the last decade.

Figure 5: Customisable Target Risk — Signal Weights and Risk Weights (All

M~ 1N

5 Cross-Asset Signals are expected to rotate between asset classes. As such, this is a positive feature, and we take the prudent approach of
adjusting the expected outcome of Cross-Asset rotational Signals.
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Conclusion

Our customisable target risk approach to portfolio construction provides robust, methodical, and practical outcomes

for our Signals. It significantly enhances the ability to customise desired outcomes for our portfolios.

Important information

This material is for general information purposes only. It does not constitute investment or financial advice and does not take into account any
specific investment objectives, financial situation or needs. This is not an offer to provide asset management services, is not a
recommendation or an offer or solicitation to buy, hold or sell any security or to execute any agreement for portfolio management or
investment advisory services and this material has not been prepared in connection with any such offer. Before making any investment
decision you should conduct your own due diligence and consider your individual investment needs, objectives and financial situation and read
the relevant offering documents for details including the risk factors disclosure. Any person who acts upon, or changes their investment
position in reliance on, the information contained in these materials does so entirely at their own risk.

We have taken reasonable care to ensure that this material is accurate, current, and complete and fit for its intended purpose and audience as
at the date of publication but the information contained in the material may be subject to change thereafter without notice. No assurance is
given or liability accepted regarding the accuracy, validity or completeness of this material.

To the extent this material contains any expression of opinion or forward-looking statements, such opinions and statements are based on
assumptions, matters and sources believed to be true and reliable at the time of publication only. This material reflects the views of the
individual writers only. Those views may change, may not prove to be valid and may not reflect the views of everyone at First Sentier
Investors.

Past performance is not indicative of future performance. All investment involves risks and the value of investments and the income from them
may go down as well as up and you may not get back your original investment. Actual outcomes or results may differ materially from those
discussed. Readers must not place undue reliance on forward-looking statements as there is no certainty that conditions current at the time of
publication will continue.

References to specific securities (if any) are included for the purpose of illustration only and should not be construed as a recommendation to
buy or sell the same. Any securities referenced may or may not form part of the holdings of First Sentier Investors' portfolios at a certain point
in time, and the holdings may change over time.

References to comparative benchmarks or indices (if any) are for illustrative and comparison purposes only, may not be available for direct
investment, are unmanaged, assume reinvestment of income, and have limitations when used for comparison or other purposes because they
may have volatility, credit, or other material characteristics (such as number and types of securities) that are different from the funds managed
by First Sentier Investors.

Selling restrictions
Not all First Sentier Investors products are available in all jurisdictions.
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This material is neither directed at nor intended to be accessed by persons resident in, or citizens of any country, or types or categories of
individual where to allow such access would be unlawful or where it would require any registration, filing, application for any licence or
approval or other steps to be taken by First Sentier Investors in order to comply with local laws or regulatory requirements in such country.
This material is intended for ‘professional clients’ (as defined by the UK Financial Conduct Authority, or under MiFID Il), ‘wholesale clients’ (as
defined under the Corporations Act 2001 (Cth) or Financial Markets Conduct Act 2013 (New Zealand) and ‘professional’ and ‘institutional’
investors as may be defined in the jurisdiction in which the material is received, including Hong Kong, Singapore and the United States, and
should not be relied upon by or be passed to other persons.

The First Sentier Investors funds referenced in these materials are not registered for sale in the United States and this document is not an
offer for sale of funds to US persons (as such term is used in Regulation S promulgated under the 1933 Act). Fund-specific information has
been provided to illustrate First Sentier Investors’ expertise in the strategy. Differences between fund-specific constraints or fees and those of
a similarly managed mandate would affect performance results.

About First Sentier Investors

References to ‘we’, ‘us’ or ‘our’ are references to First Sentier Investors, a global asset management business which is ultimately owned by

Mitsubishi UFJ Financial Group (MUFG). Certain of our investment teams operate under the trading names FSSA Investment Managers,

Stewart Investors and Realindex Investments, all of which are part of the First Sentier Investors group.

This material may not be copied or reproduced in whole or in part, and in any form or by any means circulated without the prior written consent

of First Sentier Investors.

We communicate and conduct business through different legal entities in different locations. This material is communicated in:

. Australia and New Zealand by First Sentier Investors (Australia) IM Limited, authorised and regulated in Australia by the Australian
Securities and Investments Commission (AFSL 289017; ABN 89 114 194311)

L] European Economic Area by First Sentier Investors (Ireland) Limited, authorised and regulated in Ireland by the Central Bank of Ireland
(CBI reg no. C182306; reg office 70 Sir John Rogerson’s Quay, Dublin 2, Ireland; reg company no. 629188)

L] Hong Kong by First Sentier Investors (Hong Kong) Limited and has not been reviewed by the Securities & Futures Commission in Hong
Kong

= Singapore by First Sentier Investors (Singapore) (reg company no. 196900420D) and has not been reviewed by the Monetary Authority
of Singapore. First Sentier Investors (registration number 53236800B) is a business division of First Sentier Investors (Singapore).

= Japan by First Sentier Investors (Japan) Limited, authorised and regulated by the Financial Service Agency (Director of Kanto Local
Finance Bureau (Registered Financial Institutions) No.2611)

. United Kingdom by First Sentier Investors (UK) Funds Limited, authorised and regulated by the Financial Conduct Authority (reg. no.
2294743; reg office Finsbury Circus House, 15 Finsbury Circus, London EC2M 7EB)

. United States by First Sentier Investors (US) LLC, authorised and regulated by the Securities Exchange Commission (RIA 801-93167).

To the extent permitted by law, MUFG and its subsidiaries are not liable for any loss or damage as a result of reliance on any statement or
information contained in this document. Neither MUFG nor any of its subsidiaries guarantee the performance of any investment products
referred to in this document or the repayment of capital. Any investments referred to are not deposits or other liabilities of MUFG or its
subsidiaries, and are subject to investment risk, including loss of income and capital invested.

© First Sentier Investors Group
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