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INTRODUCTION

Investing in financial markets requires investors to balance return and risk, short-term and
long-term goals, and cyclical and structural factors. To do so effectively, investors must also
balance the human emotions of greed and fear. Greed drives investors’ desire to build
wealth by seeking investments with attractive return potential, while fear drives investors’
desire to avoid losses by investing in low risk investments.

These two emotions are particularly acute for individual investors who have identified (and
become emotionally attached to) a specific goal for their savings, be it retirement, funding a
college education or buying a house. In such situations, investors want to ensure they
generate attractive returns on their investments so they have sufficient wealth to fund the
event, while at the same time avoiding damaging losses that could permanently impair their
ability to do so. This issue is even more complicated for investors seeking to provide for a
comfortable retirement, given the significant variables involved (such as the unknown
duration of retirement and highly variable expenses) and the potentially devastating
consequences of failure to achieve the goal.

This challenge is not limited to individual investors. Institutional investors, such as defined
contribution pension plans, defined benefit pension plans, insurance companies and
government-sponsored retirement plans, all face a similar dilemma. In many cases, these
investors have plans that are underfunded and need to generate strong returns to meet
future liabilities, while at the same time avoiding losses that would undermine their ability to
do so.

In technical terms, the two primary risks that these individual and institutional investors face
are longevity risk and sequencing risk. Translated, longevity risk is the risk of living longer
than your savings last, while sequencing risk is the risk of large negative returns occurring at
a time that makes losses difficult to recoup.

The solution to longevity risk is to seek investments that offer attractive return potential in
order to help build sufficient wealth to fund retirement. Conversely, the solution to
sequencing risk is to seek stable, low-risk investments in order to avoid potentially
devastating losses that could permanently impair the investor’s ability to fund retirement.
The challenge for investors is to build a portfolio that balances these competing needs.
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This paper explores the issues and challenges associated with longevity and sequencing risk,
especially in the current market environment, and examine how alternative investments offer
investors potential solutions for these risks.

LONGEVITY RISK

While longevity risk can be simply explained as the risk of living longer than your savings
last, this risk is exacerbated by the fact that many of the variables associated with this risk
are unknowable. For example, no one knows how long they or their spouse will live, or
whether or not they will face unexpected costs in their retirement.

Figure 1: Balancing return and risk

Definition: The risk of large negative The risk of living longer
returns at the wrong time than your savings last

Problem: Large drawdowns near Relying on your Kids?
retirement unrecoverable

Solution: Lower risk Higher returns

Dilemma: ™ versus

How to balance protecting your investment from both risks

Source: Invesco. For lllustrative puposes only.

In 2011, the National Institute on Aging, National Institutes for Health, US Department of
Health and Human Services, and World Health Organisation produced a report entitled Global
Health and Aging. Several of the key findings of the report, shown in Figure 2, illustrate the
complex and changing nature of longevity risk.
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Figure 2: Life expectancy has increased
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Figure 3: Percentage change in world's population by age
2010-2050
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Source: National Institute on Aging, National Institutes for Health, US
Department of health and Human Services, and World Health Organization,
Global Health and Aging, October 2011.

The challenges associated with longevity risk have implications not just for individuals and
families trying to save for retirement, but also for society, governments, defined benefit
pension plans, defined contribution pension plans and insurers. Specifically, the individuals
and entities charged with helping people save for retirement need to ensure that they are
doing two things:

1. saving and investing a sufficient amount; and,

2. earning a return on their investments that enables them to have sufficient assets to
afford retirement.

Unfortunately for investors, the ability to achieve attractive returns has been hindered by the
fact that equity returns have declined sharply since 2000 on a global basis. Using the US as
an example, in both the 1980s and 1990s, the S&P 500 generated an annualised return of
over 17%.' Between 2000 and 2010, however, equities experienced two bear markets and
posted a negative annualised return of less than -1%’ for the decade. Since 2010, equity
returns have rebounded, generating an annualised return of over 13%,' through May 2017.
For the period since 2000, equities have achieved an annualised return of just under 5%,’
well below the returns achieved in the 1980s and 1990s. As a result of declining equity
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returns, the returns achieved in the classic 60% stock, 40% bond portfolios have similarly
declined, as shown in the chart below. While this example focuses on the US, the story of
falling returns is consistent globally as most developed economies have experienced similar

declines in returns.

Figure 4: What is a reasonable investment return? Different decades
have produced different outcomes
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Source: Ibbotson. Period represented: 1940-2017. Notes: Stocks are
represented by S&P 500 Index, bonds are represented by Barclay US
Aggregate Bond Index. Past Performance is not a guide to future returns.

Just as equity returns have declined, so too did interest rates as central banks responded to
the Global Financial Crisis by drastically cutting rates in an attempt to support the markets
and economy. In some parts of the world, interest rates have turned negative, causing
investors to pay for the safety of low-risk investments. The current low level of interest

rates, which can be seen in the below figure?, has dramatically impaired investors’ ability to
earn an attractive yield on lower-risk assets.
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Figure 5: The market needs income
Wider decline in 'safe' income

Market Market size Market size Rate Rate
Dec 2007 ($) Feb 2017 Dec 2007 Feb 2017
(%) (%) (%)

US Deposits 5.7 trillion 11.2 trillion 4.38 0.80
US Money Funds 3.1 trillion 2.8 trillion 3.24 0.60
US Treasury Bills 0.5 trillion 1.2 trillion 3.19 0.55
US Government Bonds 1- 1.2 trillion 4.1 trillion 3.16 1.45
5 years

Eurozone Deposits 4.6 trillion 3.6 trillion 4.38 -0.42
Eurozone Government 2.1 trillion 2.4 trillion 4.10 -0.28

Bonds 1-5 years

UK Deposits 2.5 trillion2 1.9 trillion 5.70 0.17
UK Government Bonds 1- 0.2 trillion 0.5 trillion 4.40 0.14
5 years

Total market 20.9 trillion 27.7 trillion Grown 33
Total income 0.89 trillion 0.15 trillion Declined 83

$814 billion less per annum income generated from these assets than December 2007

Source: Government bonds and bills, Barclays, Feb. 28. 2017. US Money
Funds, ICI Factbook, 2016. US Deposits, Federal Deposit Insurance
Corporation, June 30, 2016. UK Deposits, Bank of England, Jan. 31, 2017.
Eurozone Deposits, ECB Jan. 31, 2017. Calculation of lost income assumes
size unchanged (lost income = 2007 assets x (2007 rate - rate now).

While the decline in interest rates accelerated after 2000, interest rates have steadily been
declining over the past 30 years as bonds have enjoyed a historic bull market. Again using
the US as an example, during the 1980s the yield on 10-year US government bonds ranged
between approximately 7% and 10%.3 In the 1990s, yields declined but remained attractive,
ranging between approximately 5% to 8%.3 In the 2000s, yields fell further and generally
ranged between approximately 2.5% and 5%.3 Since 2010, yields have often fallen below 2%
and today yield approximately 2.3%.3 The US experience with falling rates is broadly
consistent with the experiences of other developed economies around the globe.
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Taken collectively, an investor saving for retirement faces the following challenges related to
longevity risk:

e The need to fund a retirement of unknown duration, which could last far longer than
expected due to increasing life expectancy;

e The risk of increased expenses and medical costs in retirement due to illnesses
associated with extended life expectancy, such as dementia; and,

e A prolonged period of modest equity returns and low yields on low-risk government
bonds.

In order to address this risk, there are two steps that investors can and should take:
1. increase the amount of money being set aside for retirement; and,

2. seek to prudently increase the return potential of the portfolio. As Figure 6
illustrates, even modest increases in return can significantly improve an investor’s
ability to fund retirement.

Figure 6: Longevity risk
A small increase in return can make a big difference...

8 Return = 7.5% p.a., Drawdown = N.A. 8 Return = 6.5% p.a., Drawdown = M.A.

Investment
balance Accumulation phase &5 Retirement phase
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Source: Invesco. Assumptions: Contribution age 25 is $5,000.
Contribution growtth rate 5.0%pa. Retirement income age 65 is $125,000.
Retirement income growth rate is 2.5%pa.
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SEQUENCING RISK

Sequencing risk is the risk of large losses occurring in a portfolio at a time when it is difficult
to recoup them. For example, a 45-year-old who incurs large portfolio losses has 20 years
before reaching the retirement age of 65, and therefore has a long time horizon over which
to recover. The situation is very different when a 65-year-old incurs large losses in their first
year of retirement. This also tends to be when an investor has the greatest amount of
invested wealth during their life to date, making them more vulnerable to large losses. Such
losses can force the retiree to return to the workplace and/or may require a more limited
retirement than planned.

A primary reason that losses are such a concern to investors is that after a loss is incurred,
the investor must achieve a return greater than the percentage of the loss in order to recoup
the loss. This is due to the fact that the losses reduced the size of their portfolio and thus
require a higher return to offset the smaller portfolio size. This point is illustrated in Figure
7:

Figure 7: Reducing portfolio losses

Portfolic Return needed
loss (%) to recoup (%)
10 11

20 25

30 43

40 67

S0 100

Source: Invesco.

For example, if an investor loses 50% on a $100,000 portfolio, the size of the portfolio
shrinks to $50,000. The investor must then achieve a 100% return on the remaining $50,000
portfolio in order for the portfolio to return to its pre-loss size of $100,000. The larger the
size of the loss, the greater return, and the longer it will take, to recover the losses. The
impact of such losses on an investor is highlighted in Figure 8.
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Figure 8: Sequencing risk
...but chasing returns can cost you in the long run...

u Return = 7% p.a., Drawdown = M.A.
m Return = 7% p.a., Drawdown = 505 at Age 65, 10 Year Recovery at 15% p.a.
®m Return = 7% p.a., Drawdown = S50% at Age 45, 10 Year Recovery at 15% p.a.
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Source: Invesco.Assumptions: Contribution age 25 is $5,000. Contribution
growtth rate 5.0%pa. Retirement income age 65 is $125,000. Retirement
income growth rate is 2.5%pa.

When building a portfolio, volatility and risk of loss should always be a primary focus of
investors, as market downturns occur more regularly than many investors realise. Many
investors, however, have short memories and discount the potential risk of incurring
outsized losses, despite several historical examples of large market declines, as shown
below:

e Dow Jones Industrial Average (DJIA): In 1929, the Dow hit an all-time high of 381.17,
before declining 89% to 41.22 in 1932. It took until 1954, a period of 25 years,
before the index achieved a new peak.3

e DJIA: On October 19, 1987, the DJIA declined 22.6%, the largest one-day decline (in
percentage terms) in its history. It took 15 months for the index to return to pre-
crash levels, and 24 months for it to hit a new peak.3

e Japanese Nikkei: The Nikkei hit an all-time high of 38,916 on December 29, 1989.
As of May 31, 2017, the Nikkei sat at 19,650, approximately 50% below its all-time
high.3

e NASDAQ: On March 10, 2000, the NASDAQ hit a record high of 5048.62 before
declining approximately 80% by October 2002. It took 15 years for the index to
achieve a new peak.3
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e S&P 500: The S&P 500 hit a then record high of 1565.15 on October 9, 2007. From
that lofty level, the index declined 56.8%, due in large part to the Global Financial
Crisis, hitting a low of 676.53 on March 9, 2009. Over five years later, in March 2013,
the index achieved a new peak.3

In order to mitigate sequencing risk, investors have long been counselled to reduce the risk
of their portfolios as they age by shifting away from stocks toward bonds and cash
equivalents. A common rule of thumb for investing was to subtract the investor’s age from
100 to determine how much to invest in stocks, with the remaining balance being invested in
bonds and cash equivalents. Under this rule of thumb, a 30-year-old would invest 70% of
their portfolio in stocks, while a 65-year-old would invest 35% in stocks. This same general
principal can be seen in target date funds, as these funds typically reduce the risk exposure
of the portfolio the closer they get to the target date.

This approach works well for the select few investors and pension plans that have
comfortably funded their retirements and plans, but presents a challenge for investors who
are dealing with underfunding or issues related to longevity risk. Furthermore, this approach
worked much better for investors in the higher return era of the 1980s and 1990s, when
equities achieved annualised returns of 17% and 10-year US government bonds yielded 5% to
10%." Since 2000, however, it has become much more challenging with equities having
achieved annualised returns of less than 5% and 10-year US government bonds yielding
between 2% and 3%.3 Additionally, investors in bonds may potentially face a bear market
when interest rates inevitably increase from their current low levels.

The investment strategy of steadily reducing risk over time involves a clear return and risk
trade-off. Specifically, by decreasing the allocation to equities and increasing the allocation
to cash and bonds, investors are reducing the return potential of their portfolios in order to
decrease the risk of their portfolio. This approach helps the investor address sequencing
risk, but potentially exacerbates the investor’s longevity risk.

BALANCING LONGEVITY RISK AND SEQUENCING RISK

Just as investors need to balance greed and fear, they need to strike a balance in addressing
longevity risk and sequencing risk. Longevity risk pushes investors to invest in riskier assets
in order to achieve higher returns and grow their portfolios, while sequencing risk does the
opposite and pushes investors to increase their exposure to low-risk assets in order to
reduce the risk of losses. Addressing the conflicting nature of these risks is critical, and
extremely challenging, for investors.

While there is no magic solution to this issue, investors’ ability to balance these competing
risks can potentially be improved by looking beyond traditional investments in stocks and
bonds and considering alternative investments.
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Alternatives have the potential to provide investors with unique return and risk
characteristics that can help them address the issues of longevity and sequencing risk.
Specifically, there are some types of alternatives that have the potential to address longevity
risk by generating returns equal to, or greater than, equities, or generating current income
well above that of bonds. There are other types of alternatives that have the potential to
address sequencing risk by offering investors downside protection and volatility reduction.
Lastly, there are some types of alternatives that can help investors simultaneously address
both longevity and sequencing risk by generating equity-like returns with lower volatility
and lower drawdowns than equities.

WHAT ARE ALTERNATIVE INVESTMENTS?

While there is no one common definition for alternative investments, the authors define
alternatives as investments other than publicly traded, long-only equities and fixed income.
Based on this definition, investments that have any of the following characteristics would be
defined as alternative investments:

e Investments that invest in illiquid and / or privately traded assets, such as private
equity, venture capital, and private credit;

e Investments that engage in “shorting” (i.e., seeking to profit from a decline in the
value of an asset), such as global macro, market neutral and long / short equity
strategies; and,

e Investments in asset classes other than stocks and bonds, such as commodities,
natural resources (i.e. timberland, oil wells), infrastructure, master limited
partnerships (MLPs), and real estate.

(The above definition is intentionally broad and inclusive. Different investor types often have
their own unique definition of alternatives and may classify specific investment types
differently.)

Alternatives can be broadly categorised as liquid or illiquid. Liquid alternatives
predominantly invest in underlying instruments that are frequently traded and regularly
priced, and provide investors with the ability to redeem their investment on a regular basis,
be it daily, monthly or quarterly. Alternative mutual funds, alternative Undertakings for the
Collective Investment of Transferable Securities (UCITS) funds and most traditional hedge
funds are examples of liquid alternatives. Alternative mutual funds and UCITs are available
for investment by retail investors, high net worth investors (i.e., individuals with a net worth
in excess of $5 million) and institutional investors (i.e., pension plans, foundations,
endowments and sovereign wealth funds). Traditional hedge funds, however, are typically
only available to high net worth and institutional investors.
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Illiquid alternatives predominantly invest in underlying instruments that are privately traded,
priced on a periodic basis (often quarterly) and require investors to hold the investment over
a prolonged period (typically several years) with little to no ability to redeem the investment
prior to its maturity. Private equity, venture capital, direct real estate, private credit, direct
infrastructure and natural resources are examples of illiquid alternatives. The availability of
illiquid alternatives varies from country to country and is dependent on each countries
individual regulatory environment. Generally speaking, illiquid alternatives are typically only
available to institutional investors and high net worth individual investors, and are not
typically available to retail investors.

When looking at alternatives, the authors divide the universe into two baskets:

e Alternative asset classes: investments in asset classes other than stocks and bonds.
Investments in real estate, commodities, natural resources, infrastructure and MLPs
are all examples of alternative asset classes. Alternative asset classes can be
accessed through either liquid or illiquid investments. Examples of liquid alternative
asset investments include investing in real estate through REITS, investing in the
equity and / or bonds of publicly traded infrastructure companies, or investing in
commodities by using futures. Examples of illiquid alternative asset investments
include direct, private market investments in real estate, natural resources, and / or
infrastructure; and,

e Alternative investment strategies: investments in which the fund manager is given
increased flexibility with how to invest. The manager is often given the ability to
trade across multiple markets and asset classes such as stocks, bonds, currencies
and commodities, as well as given the ability to short markets. Common hedge fund
strategies such as global macro, long / short equity, market neutral, managed
futures and unconstrained fixed income are all examples of alternative strategies.

Strategies such as global macro, market neutral, long / short equity, and managed futures
all typically invest on a long and short basis. The ability to short has the potential to
significantly impact the return stream of these investments, as shorting gives these
strategies the potential to generate positive returns in a falling market environment. At a
minimum, the use of shorts provides these strategies with a powerful tool to potentially limit
losses during such an environment.

Additionally, alternative investment strategies often are frequent users of derivatives, such
as futures, forwards, options and swaps. While derivatives are often misunderstood and
viewed as risky, within the context of alternative investment strategies, derivatives are
commonly used to improve portfolio diversification, hedge out market risks, help protect on
the downside and efficiently establish market exposure.

Given the myriad alternatives available to investors,* one of the major challenges for
investors is to understand the unique aspects of the various strategies. To help investors
navigate this challenge, the below framework organises the alternatives universe into six
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unique categories, based on an investor’s investment objectives. The first five alternative
categories (Alternative Assets, Relative Value, Global Investing and Trading, Alternative
Equity and Alternative Fixed Income) represent liquid alternatives, while the sixth alternative
category, Private Markets, represents illiquid alternatives.

Figure 9: Invesco's alternatives investment framework

Imvestment objective: Inflation Principal P Equity Flxed income Return Enhancement
hedge preservation r Iversification diversification and Diversification
Alternative type: Alernative Assets  Relative Value Global Imvesting Alternative Equity  Alternative Fixed  Private Markets
and Trading Income
Strategies: - Real Estate - Market neutral - Macro -Equity longfshort - Bank loans - Private equity
(REITs) = Arbitrage = Managed fulures = Event driven = Unconstrained =Venture capital
= Commodities - Risk-balanced, fixed income - Direct real estate
~Infrostruchure - Multi-alternative - Private credt
- Master limited - Natural resources
partnerships I
{(MLPs) Direct infrastructune
Irvestment appreach: Long investments  Imvest long and Opportunistic Strategies that Strategies that Strategies that invest
In various asset shart in effort to longfshart Irrvesst i eguities Irrvest i fixed in private markets,
classes generale pogitive irmvesting across on a long and shorl  income and/or Irvestments are
returns regardiess  global markets baris credit typically lliquid and
of market and multiple require multi-year ook
environment asset classes up
Investment attributes: = Inflation hedge = Capital = Equity like = Participate - Boost current - Seek relurns above
- Equiky like returns  Preservation returmns with in equity incorme: thase in the public
and risk = Consistent returns  Delow equity risk market upside = Protect against markets
- Current Income - Low volatility - Oppartunistic :;T:nr:g:c'e;:h rising rates
1 I "
- Diversification - Diversification approach - Oppartunistic
- Diversification approach

- Diversification

Source: Invesco. For illustrative purposes only. not a recommendation of a
strategy for any particular investor.

HOW ALTERNATIVE INVESTMENTS CAN HELP MITIGATE LONGEVITY AND SEQUENCING RISK

The ability of alternatives to help investors mitigate longevity and sequencing risk can be
seen when looking at the historical performance of alternatives. To this end, Figure 10
shows the historical performance of the various categories within the Alternatives Framework
described above compared to equities (i.e. S&P 500) and fixed income (i.e. Barclay U.S.
Aggregate Bond Index). (Note that the data used for the various categories of the framework
reflect quarterly returns rather than monthly returns. While the liquid alternatives categories
all have monthly returns available, the indexes used for private markets only report returns
on a quarterly basis. In order to ensure consistency, quarterly returns were used.)
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Figure 10: Historical performance characteristics of different alternative
categories (%)
January 1997 through December 2016

Sector Equities Fixed Alternative Relative  Global AlternativeAlternative Private

Income Assets Value Investing Equity Fixed Markets

& Trading Income

Annualised return 7.68% 5.29% 7.83% 5.34% 7.88% 9.05% 5.47% 12.60%
Standard deviation 16.84% 3.54% 17.35% 3.66% 5.24% 9.07% 6.99% 12.59%
Maximum decline -45.80% -2.98% -57.94% -6.08% -9.82% -11.88% -28.42% -33.35%
Correlation to equities 1 -0.35 0.57 0.23 0.58 0.72 0.57 0.58
Correlation to fixed -0.35 1 0 0 -0.05 -0.26 -0.19 -0.3
income

Index Source: StyleADVISOR. For illustrative purposes only. Equities are represented by
the S%P 500. Fixed Income is represented by the Barclay US Aggregate Bond Index.
Alternative Assets represented by a 75% allocation to FTSE NAREI. All Equity REIT Index
and 25% allocation to the Bloomberg Commodity Index; the 75%/25% split reflects
Invesco's believe that investors tend to invest in strategies with which they are more
familiar. Relative Value represented by BarclayHedge Equity Market Neutral Index. Global
Investing and Trading Strategies represented by a 60% allocation to the BarclayHedge
Global Macro Index and 40% allocation to the Barclay Hedge Multi-Strategy Index. Multi-
strategy is underweighted in this example due to its potential overlap with global macro.
Alternative Equity represented by BarclayHedge Long/Short Index. Alternative Fixed
income represented by equal allocations to the S&P/LSTA US Leveraged Loan Index and
BarclayHedge Fixed Income Abritrage Index. Private Markets represented by equal
allocations to Cambridge Associates Global Private Equity Benchmark, Cambridge
Associates Global Venture Capital Benchmark, and Cambridge Associates Global Real
Estate Benchmark. Past performance is not a guarantee of future results. The period
represented is January 1997 through December 2016.

Examining the historical performance of these various alternative categories allows investors
to gain a better understanding of the performance characteristics of each category, as well
as how different types of alternatives can help address the challenges of longevity and
sequencing risk. Based on an examination of the historical performance of the various
categories, the Figure 11 illustrates which risks the various alternative categories are best
positioned to mitigate:
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Figure 11: Performance characteristics of different alternate categories (%)
Period represents January 1997 through December 2016

Risk addressed  Alt Assets Relative Global Alt Equity  Alt Fixed Private
Value Investing Income Markets
and Trading
Longevity risk v Vv Vv v
Sequencing risk v v Vv Vv

Source: Invesco. For illustrative purposes only. Not a recommendation of a strategy for
any particular investor.

As a general rule, alternative investment strategies are effective tools to help reduce
sequencing risk, while illiquid alternatives are well positioned to help reduce longevity risk.
By combining both liquid and illiquid alternatives within a portfolio, investors can
simultaneously address both longevity and sequencing risk.

HOW TO IMPLEMENT ALTERNATIVES INTO A PORTFOLIO TO ADDRESS LONGEVITY AND
SEQUENCING RISK

Once investors have made the decision to allocate to alternatives to address longevity and
sequencing risk, they then need to decide how best to implement that decision. Invesco
believes that the asset allocation process is as much an art as it is a science, and that there
is no one-size-fits—all approach. That said, there are key issues that every investor should
address when considering adding alternatives to their portfolio. Specifically, investors
contemplating adding alternatives to their portfolio in order to meet longevity and
sequencing risk should consider the following questions:

e What risk or risks are they seeking to address? Determining the risks an investor is
seeking to address will drive the decision as to which alternatives to add to the
portfolio. Investors primarily concerned about longevity risk will focus on alternatives
that have the potential to deliver returns equal to, or greater than, those of equities.
Investors primarily focused on sequencing risk will focus on alternatives that can
reduce performance volatility and risk of loss. Finally, investors concerned about
addressing both longevity and sequencing risk will focus on those alternatives that
can simultaneously address both risks and/or will seek a combination of alternatives
that can address each risk individually.

e Which types of alternatives do they have access to? Many liquid alternatives strategies
are available to all investors in familiar structures such as mutual funds or UCITs.
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Private market strategies, however, are typically only available to high net worth and
institutional investors.

What are the risks associated with the alternatives they are considering? As with any
investment, alternatives have unique risks associated with them. It is important that
investors fully understand all associated risks before investing.

How much should they invest in alternatives? The percentage an investor allocates to
alternatives varies widely. For most investors, a typical allocation to alternatives

would range between 5% and 30%. There are several institutional investors, however,
such as the Yale Endowment, that allocate over 50% of their portfolio to alternatives.>

Should the allocation to alternatives be funded from equities or fixed income? The
decision of how to fund the allocation varies greatly from investor to investor, and is
often driven by the investor’s return and risk objectives for both the portfolio and the
investment being considered.

The answers to these questions will significantly impact which alternatives an investor uses,

how they incorporate them into their portfolio, their impact on the return and risk

characteristics on the portfolio, and subsequently, their effectiveness in addressing longevity
and sequencing risk.

To illustrate the potential impact of incorporating alternatives into a portfolio, consider the
following scenarios:

An investor is seeking to address both longevity and sequencing risk.
The investor’s current portfolio is 60% equities and 40% bonds.

Retail investors only have access to liquid alternatives (i.e. cannot invest in illiquid
alternatives), and allocate evenly across the five liquid alternative investment
categories.

High net worth and institutional investors have access to both liquid and illiquid
alternatives, and split their allocation evenly between liquid and illiquid alternatives.
These investors opt to gain exposure to alternative assets through direct, private
market investments, rather than through liquid alternatives, due to the higher return
potential of private market investments. Additionally, their exposure to liquid
alternatives is evenly allocated across the liquid alternative investment categories,
excluding Alternative Assets given they can access this exposure in direct/illiquid
markets.

To fund their allocation to alternatives, investors allocate proportionally away from
stocks and bonds (i.e. a 20% allocation to alternatives will be funded by reducing
exposure to equities by 20% and reducing exposure to fixed income by 20%)

Investors allocate either 20% or 30% of their portfolio to alternatives.
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Based on the above assumptions, Figure 12 below illustrates the impact of adding
alternatives to a portfolio.

Figure 12: Strategies for implementing alternatives in a portfolio (%)
January 1997 - December 2016

W Equities  ® Fixed incomé  m Liguid altérnatives  ® [IBquid allernatives.

Portfolio with 2006 Partfalio with 30% Portfolio with 206 Portfaolio with 30%
allocation to liguid allocation to quid allocation to alternatives allocation to alternatives
Traditional &0-40 alternatives alternatives {109 liquid, 10% iliquid)  (15% Kguid, 159 illiquid)
January 1997 - December 2016 (%)
Return T7.04 T.14 7.18 T.74 8.03
Risk 9.74 B.83 B4l B892 B.60
Maximum decline -27.68 -26.34 -25.6 -25.50 -24.57

Source: Invesco. January 1997 through December 2016. Equities are
represented by the S&P 500. Fixed income is represented by the Barclay US
Aggregate Bond Index. Liquid Alternatives are represented by equal
allocations to Alternative Assets, Relative Value, Global Investing and
Trading Strategies, Alternative Equity and Alternative Fixed (as outlined in
Invesco's Alternative Investments Framework). llliquid Alternatives is
represented by Private Markets (as outlined in Invesco's Alternative
Investments Framework). Past performance is not a guarantee of future
results.

In each of the above cases, an investor seeking to address both longevity and sequencing
risk would benefit from higher returns and lower risk by including alternatives in their
portfolio. Each portfolio’s compound annual return increased, thus helping the investor
address longevity risk. At the same time, both risk (as measured by standard deviation) and
maximum decline decreased, helping the investor address sequencing risk.

While the above example is relatively simple, it illustrates how the use of alternatives can
help investors address longevity and sequencing risk by simultaneously boosting return and
decreasing risk. Furthermore, by thoughtfully deciding which alternatives to allocate to,
investors can alter the return and risk characteristics of their portfolios in order to most
effectively address their unique needs vis-a-vis longevity and sequencing risk.
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SUMMARY

Investors must address the conflicting natures of longevity risk and sequencing risk if they
are to invest successfully. These risks are especially acute for individual and institutional
investors seeking to provide for a comfortable retirement.

The solution to longevity risk is to seek investments that offer attractive return potential in
order to help build sufficient wealth to fund retirement. Conversely, the solution to
sequencing risk is to seek stable, low-risk investments in order to avoid potentially
devastating losses that could permanently impair the investors’ ability to fund retirement.
The challenge for investors is to build a portfolio that balances these competing needs.

While there is no magic solution to this issue, investors’ ability to balance these competing
risks can potentially be improved by looking beyond traditional investments in stocks and
bonds and considering alternative investments.

Alternatives have the potential to provide investors with unique return and risk
characteristics that can help them address the issues of longevity and sequencing risk.
Specifically, there are some types of alternatives that have the potential to address longevity
risk by generating returns equal to, or greater than, equities, or generating current income
well above those of bonds. There are other types of alternatives that have the potential to
address sequencing risk by offering investors downside protection and volatility reduction.
Lastly, there are some types of alternatives that can help investors simultaneously address
both longevity and sequencing risk by generating equity-like returns with lower volatility
and lower drawdowns than equities.

Figure 13: New tools for an old dilemma
Using alternatives to address sequencing and longevity risk

®© © 0 O

Dilemma Old tools MNew tools Solution
Balancing return and Don't be complacent... Access complementary A core allocation

ok _.clearly define the traditional long- sources of return, to alternatives can
B only equity/bond genuine diversification help your clients
mix Is compromised and downside achieve a smoother
from a return and protection imvestment journey
diversification to retirement
perspective and beyond

Source: Invesco.
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ENDNOTES

1. Source: Zephyr

2. UK 2007 is based on British Banking Association data — discontinued.
3. Source: Bloomberg

4. Alternative investments are subject to various regulatory requirements that vary across the globe.
Furthermore, there are often suitability requirements that an investor must meet in order to invest in
alternatives. For this reason, not all alternatives may be available to all investors.

5. Source: Yale Endowment 2015 Annual Report.
6. As of June 30, 2017.

7. Source: Invesco Ltd. as of March 31, 2017

ABOUT RISK

Short sale risk: Short sales may cause an investor to repurchase a security at a higher price,
causing a loss. As there is no limit on how much the price of the security can increase,
exposure to potential loss is unlimited.

Alternative risk: Alternative products typically hold more non-traditional investments and
employ more complex trading strategies, including hedging and leveraging through
derivatives, short selling and opportunistic strategies that change with market conditions.
Investors considering alternatives should be aware of their unique characteristics and
additional risks from the strategies they use. Like all investments, performance will fluctuate.

MLP Risk: Most MLPs operate in the energy sector and are subject to the risks generally
applicable to companies in that sector, including commodity pricing risk, supply and
demand risk, depletion risk and exploration risk. MLPs are also subject the risk that
regulatory or legislative changes could eliminate the tax benefits enjoyed by MLPs which
could have a negative impact on the after-tax income available for distribution by the MLPs
and/or the value of the portfolio’s investments.

IMPORTANT INFORMATION

This document has been prepared only for those persons to whom Invesco has provided it. It should
not be relied upon by anyone else. Information contained in this document may not have been
prepared or tailored for an Australian audience and does not constitute an offer of a financial product
in Australia. You may only reproduce, circulate and use this document (or any part of it) with the
consent of Invesco.

The information in this document has been prepared without taking into account any investor’s
investment objectives, financial situation or particular needs. Before acting on the information the
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investor should consider its appropriateness having regard to their investment objectives, financial
situation and needs. You should note that this information:

e may contain references to dollar amounts which are not Australian dollars;

e may contain financial information which is not prepared in accordance with Australian law or
practices;

e may not address risks associated with investment in foreign currency denominated
investments; and

e does not address Australian tax issues.

Issued in Australia by Invesco Australia Limited (ABN 48 001 693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

Ashley O'Connor is an Investment Strategist with Invesco Australia. Walter Davis is

an Alternatives Investment Strategist with Invesco in New York.
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