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A Focus on Costs

In recent years, there has been a fair amount of industry focus on managing the costs of investment management,
from the introduction of the charge cap, the FCA review of the asset management industry, and now the recent FCA
value-for-money consultation. Certainly cost is an important consideration to get right, and given the impact it can
have on pension savings over the long term, few would argue it is not a valid focus. But the events of 2020 have now
also brought the importance of risk management to the fore.

The Need for Risk Management

To those who were looking to retire in 2020, the market volatility seen in Q1 could have had a significantly material
impact on their pension provision and lifestyle over retirement. While markets have recovered, looking forward to
future decades, the prospect of drawing an income from a pension pot is a daunting one. Where the world will be with
regards to the pandemic next year is far from clear. We now face a world of ever increasing pressures on our
environment: finite resources, stretched central bank and government balance sheets. On top of this, we are battling
to address the major dual crisis of the pandemic and climate change. Risk is certainly not going away any time soon.

To address both considerations, cost-effective risk management is key.

Era of Negative Yields

In the past few months, we have witnessed yields on government bonds fall drastically around the globe, as the
world continues to grapple with the fall-out from the COVID-19 pandemic crisis. Following extensive central bank
intervention and increased borrowing from governments, the yields on sovereign debts of developed nations have
entered uncharted territory, setting new lows, and even turning negative in parts of the world. For example, by the
end of July 2020 the front-end of the UK sovereign yield curve was below zero for most terms up to 8 years—
something that many would unlikely have envisaged at the start of the year. The 10-year gilt yield was a remarkable
0.1% by the end of July.
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If we look historically to the market environment before the 2008 Global Financial Crisis, yields on UK government bonds
were comfortably around 4% and above. Since the GFC, we have been continually adapting for over a decade to a new
“norm” of successive new interest rate lows. Negative rates that were previously considered outside the realm of possible
and even appropriate to model, are now commonplace — even out to 30-years for some European governments.
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Bonds as a Risk Management Tool

Government bonds of developed nations are traditionally perceived as less risky or “safe haven” assets, where they’'ve
been used in portfolios as a way to diversify the risk from equities and other riskier holdings of the portfolio.

If we examine performance during the first quarter of 2020, when volatility in the financial markets spiked and major
global equity markets fell between 30-40%, diversification fared well and offered some decent protection. Government
bonds were one of the few assets that climbed in value during this time.

However, the cost of such protection is the comparatively low yield that you would earn over time. Looking at the
current level of yields, this is now becoming an increasingly expensive form of risk management. To illustrate this point
further, we calculated the Sherman Ratio of the UK 2-year, 5-year and 10-year gilts. This ratio measures the yield on a
bond per unit of duration, or in other words, the amount of return expected per unit of risk taken. As we can see this
has significantly declined in recent years, therefore leading to a deteriorating trade-off of ‘return sacrifice’ per ‘unit of
protection’ as a risk management tool.
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As well as being more expensive, if we believe that there is a limit to how much further yields can fall, then
potentially government bonds could be a less effective risk management tool going forward. For example using the
yields as of 31/07/2020, and assuming a -1% floor on 10-year government bond yields and a government bond
duration of 10 years, then we can expect a maximum price appreciation of close to 11%. Whereas if we were to
apply the same assumptions to yields as of 31/12/2007, we see that such an instrument would have benefitted from
a price appreciation of 55%.

Potential Price Appreciation of 10-Year Bonds with Falling Yields
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It should also be noted that it has not always been historically the case that returns on bonds and risky assets are
negatively correlated — for example, in 1994 the FTSE 100 had an annual fall 10%, and the 10-year UK gilt rate rose
by 2.61% (implying a fall in government bond values) over the year. Also, if we believe that we may be entering a
‘new norm’, then there are risks that the equity-bond correlation regime may change, potentially undermining the
effectiveness of bonds to act as a risk management counterweight to equities.

One other risk factor to consider is inflation. Inflation is currently historically very low given the economic fallout from
the pandemic crisis, and is likely to rise again once the economy recovers. Interest rates are the key tool to fight
inflation. In the below chart we demonstrate how the UK public sector borrowing has risen above 2 trillion Pounds for
the first time in history, and as the government continues to borrow to unprecedented levels during the current
economic downturn, it would take a very brave central bank to start raising rates significantly to fight off any spikes in
inflation. Therefore, it could be argued that government bonds are now more exposed to inflation risk than ever before.
For those that manage return objectives as a benchmark over inflation, large fixed income allocations lead to a less
resilient portfolio for meeting those objectives.
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Risk Management Alternatives

To summarise, government bonds that underpin asset diversification are becoming more costly and potentially less
effective. Therefore, there is a greater need to diversify your risk management.

An alternative risk management approach to diversification, is to hedge. There are a variety of ways to hedge market
risk, but one of the most cost efficient is that of a dynamic hedge or dynamic managed risk overlay. The chart below
shows that in Q1 2020 that hedging was similarly as effective as diversification in providing protection. The following
example compares equity with a dynamic hedge (“managed risk overlay”) and a typical 60/401 portfolio. For ease of
reference we use some publicly available US benchmarks.
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60/40 RESULTS BASED ON SIMULATED OR HYPOTHETICAL PERFORMANCE RESULTS HAVE CERTAIN INHERENT LIMITATIONS. UNLIKE
THE RESULTS SHOWN IN AN ACTUAL PERFORMANCE RECORD, THESE RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO,
BECAUSE THESE TRADES HAVE NOT ACTUALLY BEEN EXECUTED, THESE RESULTS MAY HAVE UNDER-OR OVER-COMPENSATED
FOR THE IMPACT, IF ANY, OF CERTAIN MARKET FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR HYPOTHETICAL TRADING
PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO
REPRESENTATION IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THESE
BEING SHOWN. MILLIMAN DOES NOT MANAGED THE UNDERLYING FUND.

One way to view the cost of risk management, is to look at the comparative performance compared to the underlying
equity index — a fair assessment would be to look through a whole market cycle. For the two examples above, we
consider the performance relative to pure equity over the period 31/12/2007 to 31/12/2019. We see in the chart below
that diversification (i.e. a switch into a static 40% US Treasury allocation) had an underperformance of 1.2% per
annum relative to pure equity, whereas the dynamic hedge overlay showed an outperformance of 0.3% per annum,
relative to the same equity market (the S&P 500). We do note that this shows results for just one historical period,
and that other periods could give different outcomes. However a key reason for this, is that the dynamic hedge
overlay approach allowed close to full participation in the equity markets, when market risk was sufficiently low during
the bull market years. It then increased protection again during times of market stress.

Importantly, this example also includes an allowance for assumed transaction costs from managing the low-cost liquid
derivatives used to implement the strategy. The additional transaction costs are assumed to be 3 basis points per
annum?, which is based upon estimated transaction costs in the US. The management costs of underlying equity and

1 Based upon an allocation of 60% to the S&P 500 index and an allocation of 40% to the Bloomberg Barclays US Treasury Index;
assuming fixed asset allocations rebalanced on a monthly basis. No fee charges were applied.

2 This is purely for the bid-ask spread and cash commission for the derivatives contracts used to implement the strategy. Other
derivative management expenses would be allowed for in the additional service fee.
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bond assets are assumed the same for each portfolio, and have been ignored. Additional service fees for the
managed risk overlay strategy are typically of a level that still leads to a margin for outperformance, based upon these
example results.
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The S&P 500 Managed Risk 2.0 Index was launched on January 23, 2017. All information presented prior to the index launch date is back-filled.
Back-filled performance is not actual performance, but is hypothetical. The back-filled calculations are based on the same methodology that was in
effect when the index was officially launched.

60/40 RESULTS BASED ON SIMULATED OR HYPOTHETICAL PERFORMANCE RESULTS HAVE CERTAIN INHERENT LIMITATIONS. UNLIKE
THE RESULTS SHOWN IN AN ACTUAL PERFORMANCE RECORD, THESE RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO,
BECAUSE THESE TRADES HAVE NOT ACTUALLY BEEN EXECUTED, THESE RESULTS MAY HAVE UNDER-OR OVER-COMPENSATED
FOR THE IMPACT, IF ANY, OF CERTAIN MARKET FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR HYPOTHETICAL TRADING
PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO
REPRESENTATION IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THESE
BEING SHOWN. MILLIMAN DOES NOT MANAGED THE UNDERLYING FUND.

In the historical examples shown above, we see that the hedging approach provided a similar level of protection in Q1
2020, for a lower level of cost in the preceding years, compared to a static allocation to bonds. While the examples
shown are based on US benchmarks, the same techniques can be applied in other markets where there are liquid
futures contracts on the equity benchmark — including the FTSE 100 in the UK. The comparative performance
between a bond allocation and hedging will vary depending on the market2.

Looking Forward

Given the current level of yields and potential limit to how much further they could fall, bonds are likely to be more
costly as a risk management tool, compared to the previous market cycle. Diversification will certainly always have its
place in portfolio allocations. However, hedging could be a cheaper and more effective way to risk manage.
Approaches such as the managed risk overlay can offer some clear advantages:

1. When market risk and volatility subsides, and the overlay dynamically increases allocation towards equity, you
can earn the equity risk premium instead of potentially negative real yields on gilts.

2. The capacity of such a dynamic overlay to protect does not reduce as yields fall. Whereas with bonds, if you
believe there to be an eventual floor to interest rate levels, their effectiveness reduces as rates fall.

3. Adynamic overlay can allow greater equity exposure over time, which may be preferable in managing inflation risk,
which given the current environment has likely increased, and for which fixed income assets offer little protection.

3 In particular, in the US the 10-year Treasury yield fell by 2.1% over the period 31/12/2007 — 31/12/2019, compared to 3.7% for the
UK 10-year gilt rate.
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Disclaimers

The information, products, or services described or referenced herein are intended to be for informational purposes only. This material is not
intended to be a recommendation, offer, solicitation or advertisement to buy or sell any securities, securities related product or service, or
investment strategy, nor is it intended to be to be relied upon as a forecast, research or investment advice.

The products or services described or referenced herein may not be suitable or appropriate for the recipient. Many of the products and services
described or referenced herein involve significant risks, and the recipient should not make any decision or enter into any transaction unless the
recipient has fully understood all such risks and has independently determined that such decisions or transactions are appropriate for the recipient.
Investment involves risks. Any discussion of risks contained herein with respect to any product or service should not be considered to be a
disclosure of all risks or a complete discussion of the risks involved. Investing in foreign securities is subject to greater risks including: currency
fluctuation, economic conditions, and different governmental and accounting standards.

There are risks associated with futures contracts. Futures contract positions may not provide an effective hedge because changes in futures
contract prices may not track those of the securities they are intended to hedge. Futures create leverage, which can magnify the potential for gain or
loss and, therefore, amplify the effects of market, which can significantly impact performance.

There are risks associated with investing in fixed income securities, including interest rate risk, and credit risk.

The recipient should not construe any of the material contained herein as investment, hedging, trading, legal, regulatory, tax, accounting or other
advice. The recipient should not act on any information in this document without consulting its investment, hedging, trading, legal, regulatory, tax,
accounting and other advisors. Information herein has been obtained from sources we believe to be reliable but neither Milliman Financial
Strategies Limited (“Milliman”) nor its parents, subsidiaries or affiliates warrant its completeness or accuracy. No responsibility can be accepted for
errors of facts obtained from third parties.

The materials in this document represent the opinion of the authors at the time of authorship; they may change, and are not representative of the
views of Milliman or its parents, subsidiaries, or affiliates. Milliman does not certify the information, nor does it guarantee the accuracy and
completeness of such information. Use of such information is voluntary and should not be relied upon unless an independent review of its accuracy
and completeness has been performed. Materials may not be reproduced without the express consent of Milliman.

The S&P Managed Risk Index Series is generated and published under agreements between S&P Dow Jones Indices and Milliman Financial Risk
Management LLC.

Milliman Financial Strategies Limited is authorised and regulated by the Financial Conduct Authority. Firm registration number 539399
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