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Introduction
Most retirees have reached the stage where they
have accumulated all of their lifetime savings.
Likely, they will have no further contributions to
offset withdrawals or market losses. Faced with
ongoing spending needs as well as uncertain
returns, inflation, and longevity, retirees are
seeking investment advice that is tuned to their
needs. They don’t want a typical accumulation
strategy cloaked in a retirement costume.

Retirees consistently express three primary needs
concerning retirement wealth management: they
want low risk of outliving their assets

(sustainability), consistent income (predictability),
and financial flexibility (liquidity). While this
confirms insights seasoned advisers possess, it also
forms the foundation for an advice framework
linked more explicitly to investor preferences. As
investors seek advice, financial advisers that
deliver retirement solutions to meet these needs will
better serve their clients, thus strengthening their
practice.

As you know or are learning, managing retired
clients is quite different than managing pre-retired
clients. Not only because they have more time to
read the latest doomsday report or watch financial
news programs and then call your office, but
more importantly because their investment
problem is fundamentally different from that of a
person still accumulating retirement assets. As a
result, Russell believes conversations should shift
from performance based on return and beating
benchmarks to managing successful outcomes.

Russell is encouraging advisers to think about
funded ratio management. The funded ratio (which
is the ratio of assets to liabilities) is a useful
measure of how well a client is positioned to meet
his retirement-income needs. The funded ratio not
only indicates whether he has enough wealth to
support his retirement lifestyle, it can also help
inform asset allocation decisions and provide
insight into insurance decisions, such as
purchasing an immediate life annuity. As such it
plays a key role in the planning, implementation,
and review processes we’ve developed.
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Here, we lay out Russell’s retirement-income
adaptive-investing approach to building and
managing retirement-income portfolios. As
adaptive investing is founded on proven tenets of
asset liability management, we start our discussion
with a review of that practice.

Introducing the Asset-Liability Perspective
Aretirement plan needs to balance client spending
goals with the available assets. And assets need to
bemanaged considering the liabilities they will fund.
Retirement liabilities are complex:
� Retirement spending needs span a long time

horizon
� The length of the investment horizon is

uncertain (i.e., the investor’s lifespan is
unknown)

� Spending liabilities may increase due to
inflation and other unforeseen events such as
large medical expenses and family needs

To further complicatematters, the portfolio that must
fund these liabilities will fluctuate unpredictably
through time as markets respond to economic and
political events. Therefore, attempting to address a
retiree’s income-planning problem requires an asset
liability perspective,where the growth and uncertainty
of both assets and liabilities are considered.

Comparing Assets to Liabilities Using the Funded Ratio
A first step to constructing a retirement plan is to
assess the relative size of an investor’s assets and
liabilities. This means condensing each (assets and
liabilities) into a single number. Let’s start with a
simple example. Suppose your client has saved
$100,000 in an account that she will use to fund an
$80,000 house down payment the following year.
That down payment of $80,000 one year from now
is a liability. Specifically, it’s a spending liability.
The $100,000 available to fund the down payment
of the house represents the value of her assets. The
amount of assets above the amount of the liability
($100,000-$80,000 = $20,000) is her surplus.

The funded ratio measures the relative size of her
assets to liabilities; as noted earlier, it’s simply the
ratio of assets to liabilities1.

Funded Ratio = = =125%

Investors should have a positive surplus (i.e., a
funded ratio greater than 100%) before taking
significant market risk. When an investor has a
positive surplus, it means she currently has more
money than she needs. When she has a deficit (a
negative surplus), it means she does not have
enough money to fund her liability.

When an investor is underfunded, one option is to
move forward with an underfunded plan in hope of
strong market returns. For pre-retired clients, who
have more opportunities to save more or work
longer, this may be a viable option. But, retired
clients should reduce their spending.

A bar graph is a useful way to depict the
relationship between assets and liabilities, as in
Figure 1 (on next page). The assets column on the
left shows the total value of assets. This includes
all liquid assets as well as the present value of any
income streams such as Social Security or payments
from traditional pension plans. The liability column
on the right shows the present value of future
spending needs. Part of this spending may be met
by other income sources, but part will likely need
to come from the portfolio. The difference between
the bar heights represents the surplus (or deficit, if
the liabilities exceed the assets).

Consider this diagram as we discuss the funded ratio
throughout this paper.

Drawing on Institutional Insights
Advisers have traditionally used fixed mix
allocations (i.e., static models such as the classic
60% Equity/40% Fixed Income portfolio) to invest
their clients’ wealth during retirement. However,

Assets
Liabilities
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$80,000
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these strategies are not designed to solve a specific
income problem since they only account for the
asset side of the problem.

By contrast, institutional investment managers
tasked with meeting specific liabilities (e.g.,
streams of future pension payments) develop
specific asset allocation strategies to meet these
liabilities. Examples include asset-liability
matching and liability-driven investing.

The asset liability approach we have developed for
individuals is based on Russell’s experience
helping institutions responsible for pension plans.
However, we recognize a key difference in helping
individuals. Producing cash flows from a portfolio
over a long time horizon is riskier for an individual
investor than it is for an institution. Institutions
service a pool of investors (e.g., pension plan
participants or lifetime annuity contract holders). This
allows them to diversify longevity risk. They can plan
for cash flows according to the expectation of a group
of similar individuals. The law of large numbers
decreases the deviation between the expected liability
stream and the actual liability stream.

An individual’s portfolio, however, must supply
cash flows for an uncertain period. An individual
may not live as long as expected or he may live
much longer than expected. This makes the
approach of planning to life expectancy for an
individual quite risky.

Since the horizon of an individual’s life is
uncertain, it’s beneficial to manage his assets
with uncertain longevity in mind. One way to
eliminate longevity risk is to simply buy an
immediate life annuity that guarantees the
necessary distributions for life2. Although this will
manage longevity risk, it won’t protect against other
risks such as escalating health care costs or
inflation that differs from the purchasing power
protection of the annuity. Many retirees prefer a

flexible solution that keeps their options open.
Locking up most or all of their liquid assets
precludes the use of these assets to meet other needs
in the future. This leads us to seek an alternative
approach that mitigates longevity risk while
maintaining flexibility.

Translating Investor Needs Into a Solvable Problem
Many planning approaches try to mitigate longevity
risk by planning to a fixed age that is either at or
beyond the life expectancy (e.g., 85 or 90). This
approach doesn’t really manage longevity risk,
though. There is still a material chance that a client
may live past the selected ending age. For
example, there is a 58% chance that at least one
member of a 65-year-old couple will live past 903.

Furthermore, to target a specific probability of not
outliving assets (e.g., 90%), you would need to
reduce the withdrawal rate as you extend this
planning age. Because retirement investment
horizons can be decades long, using a pre-
determined ending age can lead to an overly
restrictive spending plan if the age is set too high
or an overly risky plan if the age is set too low.

F I G U R E 1 : ASS E T S A ND L I A B I L I T I E S O F A PROP OS E D

RET I R E M E NT PL A N
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So how can one manage longevity risk, maintain
liquidity, and achieve a predictable income stream?
We use an approach that preserves the option to
purchase lifetime income. If an investor maintains
more wealth in his portfolio than the cost of an
immediate life annuity, it means he has the option
to exchange some or all of his wealth for a lifetime
income stream. Therefore, as he moves through
retirement, potentially drawing down his portfolio,
he will need to make sure that his portfolio value
stays above the cost of an immediate life annuity
in order to retain this option.

Preserving the option to purchase insured lifetime
income helps address two of the three needs
retirees expressed regarding retirement income:
� Sustainability – The investor receives lifetime

income with high probability.
� Liquidity – The investor retains control of his

wealth for as long as possible, buying insurance
only as a last resort.

Preserving flexibility is valuable. So much so that
there is an entire field in decision theory dedicated
to managing real options (see Copeland and
Antikarov 2003). Real options analysis is a fairly
new approach (the phrase was first coined in
1977). Many corporations now employ real options
analysis to support decision making because of the
significant value attributed to flexibility. Keeping
options open allows us to react to events in the future
– events we can’t fully predict. Maintaining
flexibility and paying attention to how you
manage your options adds significant value, which
is why we take this approach to making annuity
purchase decisions. The value of annuity deferral
is also discussed by Milevsky and Young (2002).

To preserve the option to buy an immediate life
annuity, we specify the needed cash flows in a
particular way.We require 10 years of certain cash
flow payments, which assumes that an individual
will live for at least 10 years. Then we set a target

for the minimumwealth level to exceed the cost of
the remaining future liabilities at the end of this
10-year horizon (i.e., our goal is to have the
funded ratio be greater than 100% at this point). This
formulation of spending needs is slightly
conservative because we have not considered the
possibility of mortality during the first 10 years.

Figure 2 (on next page) shows an example of a
client’s retirement spending needs in real4 terms
using this two-phase approach for describing
retirement distributions. It combines a 10-year phase
of certain cash flows with the second phase,
extending spending needs over an unknown
lifetime. The diagram also expands a single year and
shows how an annual cash flow could be made-up
of smaller, but more frequent, quarterly distributions.

The cash flow bars in the first 10 years are all the
same height since we assume the individual will live
for this entire phase of the plan. The cash flows in
subsequent years are part of the uncertain timeframe,
so they are discounted for the possibility of
mortality5. This is why their heights decline. The
actuarial net present value of the cash flows in the
uncertain timeframe approximates the cost of an
immediate life annuity purchased at the end of the
initial 10 years.

Using a 10-year investment horizon coupled with
a lifetime spending plan allows us to address
longevity risk and develop an investment plan that
is sustainable without having to buy an immediate
life annuity – at least not right away.

The cash flow assumptions of other planning
methods would look different than this. If we had
drawn Exhibit 2 using the fixed planning date
approach, the certain cash flows would have
extended to the ending age and then stopped.
Alternately, if we had drawn the graph applying
mortality discounting right away, the cash flow
amounts would start declining immediately as they
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factored in mortality, even over the first 10 years.

As we mentioned previously, Russell believes
planning to a fixed date is a poor approach that may
lead to amisinformed decision, such aswithdrawing
too much or too little. On the other hand, planning
to the same cash flow need of an annuity is too risky
because your client may live longer than average.
Planning for your client to live 10 years and then
have enough wealth to buy an annuity at the end of
those 10 years is a useful way to address longevity
concerns without significantly overstating the
spending liability.As your clients continue through
retirement, you should always plan that they will be
alive for a window of time to develop investment
plans and to manage longevity risk.

Another useful aspect of a 10-year planning
timeframe is that it accounts for the fact that your
clients’ circumstances may change over the next 10
years. Client health, mobility, aspirations, marital
status, and a host of other factors may be quite
different. Specifying how assets will be invested
beyond 10 years is a best guess. A 10-year
timeframe provides a reasonable planning window
without trying to predict future events with
overzealous certainty.

Incorporating Adaptive Asset Allocation
Many believe that a retirement-income portfolio
should be invested in securities that explicitly
provide regular payments, such as bonds, dividend
paying stocks, covered calls, etc. However, simply
collecting income-producing investments to meet
retirement income is a naïve approach. Focusing on
dividends emphasizes the income characteristics of
these assets over their investment characteristics.
For example, “chasing yield” can lead investors to
buy questionable investments merely because
they offer – at least temporarily – enticing income
streams. To effectively manage retirement income,
it’s important to consider the actual liabilities,
including their timing, duration, risk, and

correlation to other assets, so that the income
strategy is truly optimized to meet them.

We take a unique approach to this. Rather than
adopting an asset-only view of retirement
portfolio allocation, we use an asset-liability
model, where the spending needs of the retiree serve
as the liability. We do this because the asset
allocation should be set according to the relative size
of assets and liabilities, their relative risk, and their
correlation. Further, as the investor’s situation
changes through time the asset allocation needs to
respond. Doing so reduces risk and increases
expected ending wealth. Retirement-income
adaptive asset allocation is based on these ideas.

Adaptive asset allocation is a multi-period
portfolio optimization approach that overcomes
many of the shortcomings of mean variance
optimization. Advisers should look beyond
investment strategies based on mean variance
optimization because it solves a different problem
than what most retirees have. The real risk retirees
are trying to manage is running out of money, not
volatility which is central to mean variance
optimization. In fact, it’s possible that a higher
volatility portfolio could actually reduce the chance
of an investor runningout ofmoney in some situations.
Other features of a retiree’s income problem
which may also make adaptive asset allocation
attractive are:

F I G U R E 2 : POT E NT I A L PL A NN I NG HO R I Z O N
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� It directly models retirement cash flow needs
and mortality risk, which are more relevant to
the problems retirees face

� It is a multi-period model instead of a single
period model. Consequently, risks like return
sequence are represented

� It models risk as shortfall6 rather than volatility
� The allocation responds to changes in the

client’s situation automatically as markets
affect the investor’s funded ratio

While the exact decision logic underlying
retirement-income adaptive asset allocation is
quite complex, we focus here on simple intuition.
See (Fan and Gardner 2011) or (Fan et al., In prep)
for more detailed descriptions.

Intuition would suggest that investors with low
funded ratios (i.e., fewer assets relative to their
liabilities) have less capacity for market risk than
investors with high funded ratios. While this is a
logical observation, it’s also a result validated by
multi-period asset liability portfolio optimization.
Figure 3 (on next page) shows a simplified
example of how an asset allocation strategy could
respond to an investor’s funded ratio.

When an investor’s plan is adequately funded, he
can increase his exposure to equity risk as his funded
ratio improves. However, it is also an optimal
modeling result for an investor who is currently
underfunded (i.e., less than 100%) to increase his
market risk as the funded ratio decreases. This is
represented by the dotted line in the chart.

Although this is an optimal modeling result, we
believe that instead of following this policy (the
dotted line), an investor who becomes meaningfully
underfunded should revise his spending plan rather
than hope strong market returns will fix his low
funded ratio problem. Lowering planned spending
will immediately reduce the liabilities of the plan
and improve the funded ratio. Because we don’t

believe an investor should proceed with a
materially underfunded plan, we suggest he remain
conservatively invested when the funded ratio falls
below a critical level (e.g., 100%). This mitigates
the chance of his funded ratio worsening while
adjusting his spending plan.

As we would expect, we can obtain better results
when we model the problems a retiree faces, such
asmultiple periods, specific retirement-incomeneeds,
shortfall concerns, unknown inflation, andanuncertain
time horizon. How much of an improvement to
expect depends on the investor’s actual plan.

Adaptive asset allocation is designed to improve the
efficiency of retirement-income outcomes relative
to traditional strategies. For examples of the
efficiency improvement, refer to (Fan and Gardner
2011) or (Fan et al In prep). Russell offers a
retirement-income planning tool which compares
adaptive asset allocation against other approaches for
specific cases. The next section discusses some of
the concepts embedded in this planning tool.

Stress Testing the Retirement Plan with Simulation
Retirees each have different spending needs and
goals. You will want to stress test your client’s
spending and investment plan to better understand
the sustainability of the plan. We discuss several
metrics here for accomplishing this, that we
compute using Monte Carlo simulation7.

Just as it’s important to base asset allocation
decisions on both assets and liabilities, both assets
and liabilities need to be forecasted during
simulation. Retirees need to know that there is a high
probability that their funded ratio in the future will
also be greater than 100%. Projecting only the value
of wealth and not the value of the retirement
spending plan (the liability) obscures important
aspects of the plan. For example, if inflation
increases or interest rates decline, the liabilities of
the plan will increase .
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While there are many metrics one could consider
to diagnose a plan, the following four measures are
useful in assessing the viability of a client’s plan:
� Current funded ratio – Indicates whether the

assets exceed the value of liabilities today
� Probability of success – Gives the

probability that the assets will be greater than
or equal to the liabilities at a future date. We
use a 10-year horizon for this projection

� Magnitude of failure – Shows the average size
of the shortfall, 10 years out, in the scenarios
that are not successful

� Expected surplus – Shows the average amount
of wealth in excess of the value of the
spending liability 10 years in the future

Consider a hypothetical example to illustrate the
metrics above. Jay andMaryMars are each 72 years
old; they have $700,000 in investable assets; and,
they want their nest egg to produce $35,000 a year,
increasing 2% per year for cost of living.
Discounting this liability using a nominal 3%
interest rate and adjusting it for mortality gives a
net present value of $645,730. An alternative
approach to making this calculation and subsequent

ones is to project wealth using real returns and
discount liabilities using a real interest rate.

Obtaining the values in Figure 4 (next page) requires
simulation of the plan.We assume they proceedwith
the withdrawals noted above and invest their assets
in a 40% equity / 60% fixed income portfolio which
is rebalanced annually. (For this example, we use a
static portfolio instead of an adaptive asset
allocation strategy. We can, however, compute
these same metrics for an adaptive portfolio.)

Now, consider the differences between these plan
metrics and other commonly used ones.

We define probability of success as investing for
10 years while also having enough wealth to
continue the spending plan at the end of 10 years.
In our framework, this means the investor has a
funded ratio of greater than 100%. If an investor
maintains enough wealth to continue lifetime
spending after 10 years, then they are effectively
managing longevity risk. This is not the case
where probability of success is defined as having
a positive wealth at a fixed terminal age.

F I G U R E 3 : FU N D E D R AT I O A ND A SS E T A L LOCAT I O N
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We also consider an additional aspect of risk –
magnitude. In addition to knowing how often the
plan fails, indicated by the probability of success,
it’s also useful to know by how much a plan fails
when it fails. The magnitude of failure measures the
average size of failure.

Consider two potential scenarios for a client who
starts with a funded ratio of 120%. In one scenario,
her funded ratio declines to 98% in 10 years. In the
other, it falls to 50%. By our definition, each
outcome is a failure because the funded ratio is less
than 100% at the end of 10 years. But clearly the
second case, in which the client has only half the
wealth she needs, is much worse. This is important
to consider when evaluating a plan. Once again, we
observe the importance of forecasting liabilities in
addition to wealth. To measure how far an investor
might fall short of their goals, we need to forecast
the value of both the assets and the liabilities.

In addition to assessing risk, projecting both assets
and liabilities into the future provides advisers with
more insight about potential estate values. Expected
surplus measures the amount of assets above what

is needed for funding retirement spending.You can
think of this as the expected amount of wealth
potentially available for future bequests or increased
spending, with the understanding that it could also
provide a cushion in case markets perform
unfavorably.

Monitoring Investment Outcomes as they Unfold
Even with a sound and well tested plan, it’s
critical to monitor progress at frequent intervals.
Unexpected events that compromise retirement
success are easier to deal with when they are caught
early. Many advisers review plans annually to make
sure their clients are on track. But it also makes
sense to monitor the funded ratio at a more frequent
interval. Keeping a close eye on the funded ratio
is a simple and effective way to catch a plan
heading in the wrong direction. If you detect a plan
with a low funded ratio, you’ll want to take action
as soon as possible.

We’ve already discussed how the adaptive asset
allocation approach shifts the allocation to respond
to a changed funded ratio. Unfortunately, there may
be cases where more drastic measures are needed.

FIGURE 4: METRICS FOR A STATIC 40% EQUITY / 60% FIXED INCOME PORTFOLIO

© 2012 Investments & Wealth Institute™, formerly IMCA. Reprinted with permission. All rights reserved.



VOLUME 2 , NUMBER 3

53

Some potential ways to course-correct outcomes
caused by unfavorable investment results or too
much spending are to:
� Revise the spending plan to increase the

funded ratio
� Exercise the option to purchase an immediate

life annuity, securing a portion or all of the
necessary distributions

Investors typically don’t like either of these options
because they involve reducing spending or losing
flexibility. Fortunately, a responsive asset
allocation paired with careful monitoring can help
mitigate such drastic actions.

The value of Adaptive Investing relies on the
adviser’s management of their clients’ funded ratios.
Regular monitoring is required to successfully
manage the option to defer annuitization. Markets
can shift quickly causing a client’s funded ratio to
drop.While the asset allocationwill respond as a first
line of defense, you will want to develop a regular
monitoring procedure and review contingency plans
with clients.

Conclusion
Retirees want consistent income from their
portfolios, they want to avoid running out of money
before they die, and they want to maintain control
of their assets for as long as possible. Many would
also like to bequeath any remaining assets to heirs
or charitable organizations. The Russell Adaptive
Investing framework supports these aspirations.

Adaptive Investing is an asset-liability model,
where retirement cash flow needs are an integral
part of the asset allocation decision logic. It
directly addresses the real risk of outliving assets
instead of using market volatility as a proxy.

To help investors retain control of their assets for as
long as possible, we handle longevity by preserving
the option to annuitize. Rather than prematurely

transferring assets to an annuity provider, we
emphasize monitoring client-funded ratios.

Adaptive Investing requires collaboration between
investment managers and advisers, working jointly
towards the goal of improving retirement outcomes
for individual investors. For investors to receive the
full benefit of Adaptive Investing, they will need
advisers who evaluate their funded status, choose
reasonable spending plans, characterize investment
risks, and then discuss options they may need to
select in the future. With each participant
specializing in their area of expertise – the
investment manager providing best thinking on asset
allocation and longevity risk management and the
adviser guiding client decision-making – investors
will be in a better position to achieve the retirement
lifestyle they desire. �

For more information: Call Russell at 800-787-7354 or visit
www.russell.com

Please remember that all investments carry some level of risk, including
the potential loss of principal invested. They do not typically grow
at an even rate of return and may experience negative growth. As with
any type of portfolio structuring, attempting to reduce risk and increase
return could, at certain times, unintentionally reduce returns.

Strategic and Adaptive Asset Allocation and diversification do not
assure profit or protect against loss in declining markets.

Russell InvestmentGroupaWashington,USAcorporation,which operates
through subsidiaries worldwide, including Russell Investments, and is
a subsidiary of The Northwestern Mutual Life Insurance Company.

RussellFinancialServices, Inc.,memberFINRA,partofRussell Investments.
Copyright© Russell Investments 2012. All rights reserved.
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Footnotes:
1 Calculating the value of non-investment assets (such as Social Security or pension payments) and liabilities involves discounting
future, recurring values to the present. A detailed discussion of the potential methodologies for calculating these values is beyond the
scope of this paper. See Pittman (2011) for more detail.
2 In this paper we discuss immediate life annuities as a potential way for investors to purchase guaranteed retirement-income streams.
While variable annuities can also provide lifetime income streams, they fall outside the scope of this paper.
3 Based on Society of Actuaries, U.S. Annuitant 2000 Tables.
4 By “real” we mean that spending needs are specified in inflation-adjusted terms rather than nominal terms. If the cash flows were
specified in nominal terms, the cash flows would escalate with time to account for cost-of-living adjustments.
5 Discounting a cash flow for mortality means that the dollar amount desired in a year is multiplied by the probability that the investor
will be alive to require the cash flow. This is the same mortality discounting approach used by insurance companies when they price
annuity contracts.
6 Shortfall risk is the risk of not meeting a goal. We view volatility as a sub-optimal characterization of risk in retirement. An
individual may take on significant volatility and still meet their goal most of the time. Similarly, an individual may invest in a portfolio with
low volatility and miss their goal most of the time.
7 When liabilities are valued, future liabilities are discounted at a current interest rate to obtain the net present value. If the interest
rate drops, the present value increases. Conversely, if interest rates rise the present value decreases.

References:
• Copeland, T. and V. Antikarov. 2003. Real options: a practitioner’s guide. Published by Texere, part of the Thomson Corporation.
©Tom Copeland.
• Fan, Y. and G. Gardner. 2011. Russell’s adaptive investing methodology. Russell Research White Paper.
• Fan, Y.S. Murray and SD Pittman. In preparation. Optimizing Retirement Income for Individual Investors: A Multi-Period Asset – Liability
Approach. Russell white paper
• Milevsky M.A. and V.R. Young. 2002. Optimal Asset Allocation and the real option to delay annuitization: it’s not now or never. Working
Paper (www.ifid.ca/research.htm)
• Pittman, S.D. 2011. Measuring the amount of wealth needed for retirement. Russell white paper.

© 2012 Investments & Wealth Institute™, formerly IMCA. Reprinted with permission. All rights reserved.




