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T

he recent novel coronavirus
pandemic and its devastating
impact on economies and
markets begs an interesting question: Is
it time for a novel investment approach?

argues that focusing on the cash flows
as opposed to expected returns might
have mitigated some of the challenges
that investors face right now (and in
the future).

Markowitz (1952) laid the foundation for
current investment theory and practice
by articulating that portfolio selection
can be partitioned into two stages. The
first starts with observation and experience and ends with setting beliefs about
available securities (essentially, expected
returns, correlations, and volatilities).
The second starts with beliefs and ends
with the selection of the portfolio
through what we now define as meanvariance optimization or MVO.

For example, Merton (2007) noted that,
when planning for retirement, individuals should not maximize (the expected
utility of) wealth but rather should try
to guarantee a level of retirement
income that is consistent with their
pre-retirement lifestyle. In effect, this
example is equivalent to the objective
of ensuring cash-flow matching for
retirement. Similarly, when planning for
a child’s education, individuals should
not maximize (the expected utility of)
wealth but rather need to ensure they
can make tuition payments when a child
enters college.

The entire argument, however, is predicated on the assumption that “the
investor does consider expected return
a desirable thing and variance of returns
an undesirable thing” (Markowitz 1952).
Today, this objective is labeled meanvariance preferences; this approach
essentially assumes that investors maximize the expected utility of wealth.
As markets collapse and investors are
struggling with market volatility, imagine instead if this classic paper had
started with a more practical than
theoretical approach to the challenge
investors face—namely, how do they
ensure that they will achieve (or guarantee) the set of cash flows needed for their
various goals? Goals-based investing
(GBI) is now mainstream and recognizes
that investors have many goals (retirement, saving for college, health savings,
saving for a house), and each has a
unique cash-flow profile. This article

This is not a trivial switch of the problem; rather, it has enormous practical
(and academic) implications. One can
argue that focusing on expected returns
rather than required cash flows potentially has led to pension funds having
insufficient resources to pay their obligations (Muralidhar 2018), risky assets
being considered safe for various goals
(Merton 2007), and risky products
being deemed safe by regulators (Bodie
et al. 2010). More importantly, individuals (and professionals) have little to no
idea what the target expected return is
for a particular goal, especially with the
high market volatility being experienced in 2020. This follows because
fluctuating interest rates and other
factors are constantly changing the
expected return. In other words, the
expected-return target is always

moving. On the other hand, individuals
can reasonably estimate the cash flow
(in today’s currency) needed to maintain a current lifestyle in retirement or
finance a child’s education. If an individual can enjoy a certain quality of life
on $75,000 per year in today’s dollars,
it isn’t unreasonable to assume that this
real value is largely unchanged with
market volatility as long as the payments are indexed to an appropriate
nominal adjustment. Similarly, one
might set a child’s college education
budget at $50,000 per year (for four
years) in today’s dollars. At a minimum,
the greater stability of the expression
of the goal argues for a novel approach
(to focus on cash flows as opposed to
expected returns).
The recent crisis caused by the coronavirus also has shown how uncertainties
about the future make forecasting
expected returns of assets (and other
variables) a relatively arbitrary exercise.
Therefore, it is imperative that we
develop new and novel approaches that
play to what people are capable of doing
(Merton 2012) rather than what is academically popular and accepted.
This article explores what might have
transpired had Markowitz (1952)
focused on cash-flow achievement
rather than maximizing expected returns
subject to an aversion for variance. The
article first demonstrates the unexpected
challenges of the expected return lens
and then transitions to the implications
of the cash-flow driven investing (or
GBI) approach for asset pricing, asset
allocation and rebalancing, regulation,
and financial innovation.
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UNEXPECTED CHALLENGES
Markowitz (1952) focuses on the second
stage of the process, the MVO. It also
considers an alternative objective specification (i.e., maximizing the discounted
expected value of future returns), but
then rejects it because the alternative
specification does not lead to diversification. Markowitz (1952) also notes the
importance of correct specification of
means and variances and suggests that
statistical techniques be combined with
the “judgment of practical men.” Now,
70 years later, it is worth asking: How
has the industry fared in the critical first
stage of the portfolio selection process?
Aubry et al. (2018) hint at the answer in
an examination of 180 public defined
benefit (DB) pension plans during 2001–
2017: “[O]ver this same 17-year period,
all plans, regardless of their cohort, have
underperformed relative to their actuarial
investment assumptions, with underperformance being greater for the lowerfunded plans.” In other words, the 180
pension funds underperformed expected
returns over a 17-year period. These
funds were professionally managed by
investment teams, and in most cases the
expected-return estimations were provided (or supported) by some of the
largest and most sophisticated investment
consulting firms. Therefore, it appears
that professional investors with extensive
training and resources struggle with this
key first stage, which the MVO depends
upon. Others, such as Housel (2015) and
The Economist (2017), point to the inability of professional investors to forecast
returns of individual assets. In summary,
our track record of conducting the first
stage, especially with myriad inputs (e.g.,
expected returns, volatilities, and even
correlations across all assets) as the number of assets increases, is less than stellar.
What is the fallout of this inability to
accurately forecast expected returns?
In the case of the DB pension industry,
it has led to pensions being underfunded globally, with potential pension
cuts looming in such countries as the
Netherlands (Cumbo and Wigglesworth
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2019). But it has raised an additional
challenge—a fairly heated discussion
about the regulation of these funds.
A joint task force of the American
Academy of Actuaries and the Society
of Actuaries convened to examine the
appropriate discount rate for public DB
pensions but disbanded over disagreement about what expected rate of return
to use (Malanga 2016; Pensions &
Investments 2016). Some wanted the
current practice of discounting liabilities
with the expected return of assets to
continue; others wanted a market rate of
return to be applied (much like the rate
applied to corporate DB plans). We speculate that because the foundational
papers of modern portfolio theory (MPT)
assumed that investors seek to maximize
the utility of wealth (i.e., the goal or liability is deterministic) (Muralidhar et al.
2014)—and many practitioners did not
appreciate and understand the implications of this assumption—that a debate
rages today about what expected return
to use. Clearly, the goals and liabilities
of DB pensions and even individuals are
stochastic, which foundational MPT
papers did not consider. This stochasticity of goals impacts the choice of
asset-pricing model, the risk-free or
safe asset, asset allocation and rebalancing, and as noted above, regulation.
We examine each below.
Asset pricing. For example, Markowitz
(1952) also led to the capital asset pricing model (CAPM), with a focus on
estimating an asset’s expected return
and with the continued focus on maximizing expected utility of wealth. CAPM
sought to address the first stage of the
two-stage problem. In the most popular
representation of this model (Sharpe
1964), the expected return of an asset is
driven entirely by its beta to a diversified
market portfolio and nothing else. One
can imagine that if it is hard to forecast
the inputs to this model, the output is
likely to be unreliable as well.
Risk-free/safe asset/regulation. In
CAPM/MPT, the safe asset has a

positive expected return, zero volatility,
and zero correlation to all other assets.
In practice, investors use a short-term
Treasury bill (T-bill) as a proxy because
it protects wealth and has relatively low
absolute volatility. But as Merton (2007)
notes, for a retirement investor, a T-bill
is very risky because it delivers highly
variable retirement income. This follows
because the cash flows required by
a retirement investor (potentially a
high-duration cash-flow stream) are
dramatically different from the cash
flows of a single T-bill or even a portfolio of T-bills. The same is true of
target-date funds (TDFs), accounting
for close to $1 trillion of defined contribution assets (Correia 2019), that have
safe harbor status from U.S. regulators.
Bodie et al. (2010) demonstrate that just
because these products rotate into bonds
(ostensibly instruments that protect
principal and have low volatility of
wealth) as one ages, they still deliver
risky retirement outcomes and therefore
may not be safe. In short, by focusing
on expected returns and volatility of
expected returns, retirement investors
may load up on a highly risky asset
(T-bills) to achieve their goals and regulators have blessed such products with
no recourse to investors if they do not
achieve their goals. The recent market
correction because of the coronavirus
may have exposed this mismatch
because the present value of the desired
retirement cash flow has risen (as longterm interest rates declined), but TDFs
have declined in value. Merton (1983)
would go one step further and argue that
even long-dated Treasury instruments,
including those linked to inflation,
would be risky for a retirement investor
because these instruments do not protect retirees from standard-of-living risk
(and would further argue that this risk is
the primary risk in retirement). The
same case can be made for individuals
saving for a child’s college fund, where
the cash-flow risk from a T-bill or
inflation-protected security is exacerbated by the fact that tuition inflation is
markedly different from consumer or
wholesale price inflation. One can see
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that focusing solely on the beta of these
assets relative to a market portfolio is
likely to lead to poor portfolio selection
and likely non-achievement of goals.
Asset allocation/rebalancing. In a
one-period model, an MVO approach
results in say a 60-percent stock and
40-percent bond portfolio.1 However, in
a practical multi-period world, one can
never be at this MVO portfolio because
daily portfolio movements cause the
portfolio to drift away from this 60/40
mix. To address this challenge, investors
are told to rebalance regularly to the
60/40 mix, either on some calendar
basis (monthly, quarterly, annually) or
if some range (e.g., ±5 percent) around
this mix is breached. However, it is
shown easily that these rebalancing
strategies are highly tactical trades
based on arbitrary calendar windows and
ranges that have no basis in theory, are
unlikely to improve returns,2 and have a
tendency to worsen drawdown in secular
bear markets at the worst possible time,
such as the dot-com bubble unwind, the
Great Financial Crisis, and today’s coronavirus crisis. For example, in March
2020, the first 10-percent decline in
equity markets (and partial rally in
bonds), would have triggered a rebalancing as the portfolio would have breached
the 55-percent equity lower bound of a
60/40 portfolio. A mechanistic investor,
say a robo-advisor, would then buy
equities and sell bonds to get back to the
60/40 mix—basically a tactical trade
based on the assumption of mean reversion. The subsequent 10-percent equity
decline would trigger the same sequence
of events, followed by the third decline
of 10 percent. One can see easily how
these rebalancing trades can exacerbate
the drawdown of the 60/40 portfolio.
In summary, the original statement of
investment objectives in foundational
MPT academic papers led to a focus on
expected returns as the primary stage of
an effective process and has driven subsequent theory and practice to miss the
nuance of the implicit assumption in
these papers. This has led to challenges

in pension funding globally, challenges
in regulation of such institutions and
investment products, the treatment of
risky assets as safe, and potentially
incorrect asset allocations and arbitrary
rebalancing for portfolios with stochastic
goals or liabilities.

The challenge is that these
models are focused on
expected returns of the goals
and portfolios, thereby
carrying over the original
challenge posed by Markowitz.
WHAT MIGHT HAVE BEEN
Suppose instead that Markowitz (1952)
had considered a variation of the objective that was discarded. What might have
happened if the problem had been stated
as, “Maximize the likelihood of matching
the cash flows needed to satisfy the
investment goal while minimizing the
variance of this difference.” Interestingly,
Breeden (1979) derives a Consumption
CAPM, based on the assumption that
individuals seek to consume a single
good (a proxy for why one needs future
cash flows) that is also a single-factor
model with the primary variable being
aggregate consumption. Subsequently
Waring and Whitney (2009) and
Muralidhar et al. (2014) ask a related
question: How does CAPM change if
asset allocation is goal-centric? Waring
and Whitney (2009) create a singlefactor model; Muralidhar et al. (2014)
develop a two-factor model, with the two
factors being the goal-replicating portfolio (the relative safe asset) and the
relative market portfolio (the portfolio of
relative risky assets). Das et al. (2010)
extend the MVO approach to multiple
goals. The challenge is that these models
are focused on expected returns of the
goals and portfolios, thereby carrying
over the original challenge posed by
Markowitz (1952). So, the novel
approach has to move away from the
expected returns lens.

If one considers a cash-flow matching
approach to investment decisionmaking, the following conclusions can
be derived about the risk-free asset,
asset allocation/rebalancing, asset pricing, and regulation:
Risk-free/safe asset. Fisher and Weil
(1971) and Leibowitz and Weinberger
(1981) demonstrate that for a goal specified as a stream of future cash flows by a
pension fund, a dedicated portfolio of
bonds that meets these cash-flow needs
would be the safe asset. For individual
goals such as saving for college or for
retirement, Muralidhar (2016) and
Merton and Muralidhar (2017) argue for
the creation of new bonds that exactly
match the cash flows of the goals. They
call these bonds “SeLFIES” or Standardof-Living indexed, Forward-starting,
Income-only Securities. SeLFIES would
have no cash flows until the retirement
date (i.e., forward-starting), and then
pay coupons only for the duration of the
goal (i.e., income-only), and be linked
to a standard-of-living index, because
standard-of-living is the primary risk in
retirement (Merton 1983). Absent the
existence of these assets, portfolios are
risky and investors will bear unnecessarily high risks to achieve their goals.
Consider the retirement goal and resulting cash-flow needs: An individual
would like to receive a guaranteed set of
target cash flows (e.g., $75,000 per year
by today’s standard-of-living) from date
of retirement until death. SeLFIES were
designed to match the cash-flow profile
of the retirement goal, but investors
would need to buy only the correct number of SeLFIES that start paying on the
retirement date to ensure $75,000 per
year for retirement. Because the relative
risk-free asset does not exist for many
goals (retirement, saving for college,
health savings accounts, etc.), many of
these new instruments should be created.
Asset allocation/rebalancing. Analysts
have focused on the asset allocation
implications of this approach in a singleperiod model for many years. Sharpe and
Tint (1990) show that in the presence of
INVESTMENTS & WEALTH MONITOR
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stochastic liabilities, asset allocation must
be liability centric (and the relative safe
asset is the portfolio that replicates the
goal cash flows). Elton and Gruber (1992)
show that optimal portfolios for institutional investors would require a split
between the goal-replicating portfolio
and a risky mutual fund. But in a more
practical, multi-period world, if an individual has immunized goal cash flows,
then no additional transactions need to
be conducted. Equity and bond market
disruptions such as those caused by the
coronavirus would require no portfolio
management actions because cash-flow
matching is unaffected by market volatility (unless the goal changes or a bond
issuer defaults). This is one critical superiority of this approach. If investors have
current assets that do not allow for full
immunization of the goal then, Levitan
and Merton (2015) argue, a dynamic
strategy should rebalance between the safe
and risky asset to ensure that the goal is
achieved within the risk tolerance of the
client. Kóbor and Muralidhar (2020)
extend this approach and provide a simple
goals-based, dynamic rebalancing formula that switches the allocations between
the safe and risky assets without a forecast of returns (but on the assumption
that the risky portfolio has better performance than the safe asset). They label
this approach “GLIDeS” or Goals-based,
Lifetime Income-focused, Dynamic
Strategy. Further, Mantilla-Garcia et al.
(2020) show that in a multi-period timeframe, where people can keep contributing
to a goal over their working lives, a more
complex rule can be expressed (without
forecasting expected returns) that ensures
that one never has a guaranteed cash flow
that is below the level guaranteed in the
immediately preceding period. In summary, a well-designed cash-flow
matching-asset allocation strategy may
require either no rebalancing or be
focused entirely on goal achievement as
opposed to arbitrary tactical trades.
Asset pricing. The novel asset-pricing
model would be more in line with the
Arrow-Debreu state-dependent cashflow approach (Arrow 1964; Debreu 1959)
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or the stochastic discount factor
approach of Cochrane (2014). In these
models, the price of say the statedependent security provides the current
value of a future cash flow (as opposed
to an expected return) experienced in a
specific state of the world. In a GBI
world, the value of an asset will depend
on the timing of the cash flow(s) and the
nature of the cash flow(s). But one complication is not anticipated in previous
asset-pricing academic models because
previous models also are focused on
wealth maximization as the goal. The
safe asset for one goal (e.g., retirement
bonds or SeLFIES) would be risky for
another goal (e.g., saving for a child’s
college) because the cash flows for college are completely different in terms of
both timing (i.e., for four years when a
child turns 18) and nature (i.e., tied to
tuition inflation) from those of retirement. Das et al. (2018) examine asset
allocation recommendations in a multigoal setting, which may provide an
interesting pathway to a multi-goal,
cash-flow focused asset-pricing model.
Therefore, it is critical to develop a new
asset-pricing approach that is based on
a world with multiple stochastic goals
and focuses on providing stochastic discount factors that capture this nuance.

funded status and by the proportion of
the goal that is hedged. Some of these
measures might be considered draconian
(and can have unintended consequences,
such as discouraging innovation in
pension fund management for fear of
upsetting the regulator). But such regulations force investors to focus on goals
rather than more-complex asset allocations that profess higher expected
returns, which also exacerbates the risk
iness of the portfolio in crisis events. It
is probably no surprise that the funded
status of Dutch and Danish DB pensions
is closer to 100 percent (i.e., sufficient
assets to fund liabilities) than DB pensions in countries such as the United
States, the United Kingdom, or Japan.
As described above, there is currently no
agreement on how public DB pensions
should be regulated in the United States.
Moreover, the regulation of public DB
plans is markedly different from the
regulation of corporate plans. This difference also must be resolved to ensure
both types of DB pensions are able to
deliver retirement security to their participants who depend on guaranteed
pensions in retirement (especially given
how the coronavirus has negatively
affected individual finances).

Regulation. Regulation needs to be
based on goal achievement and not on
arbitrary asset allocations that rotate
into risky assets that guarantee neither
a retirement wealth or income level. Safe
harbor should be offered only to those
instruments and products that deliver
the desired level of goal-linked cash
flows risk-free to investors. Regulation
will need to be goal specific. An example
of such enlightened regulation is to be
found in Europe in the regulation of
DB pensions. The Dutch Central Bank,
for example, has extremely stringent
cash-flow focused and potentially onerous regulations of DB pensions. The
regulations can require additional contributions, changes in asset allocation, and
even a reduction of pensions if the goal
cannot be achieved. A pension fund’s
degree of riskiness is determined by its

This article details how an assumption
made in one of finance theory’s seminal
papers has led to interesting challenges
in the achievement of individual and
institutional investment goals. The
assumption made in this seminal
paper—that we can (potentially) accurately forecast future returns of assets,
the author’s caveats notwithstanding—
has not been borne out in reality. The
recent economic and market chaos created by the novel coronavirus highlights
the need to recast the original investment problem with a novel twist.

CONCLUSIONS

By focusing on the fact that GBI is now
the norm, and that investors have
diverse stochastic goals with highly varied cash flows, this article recommends
that the academic and practitioner
communities need to focus on goal
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achievement and matching cash flows
rather than forecasts of expected returns,
optimized portfolios, and naïve rebalancing. This requires rethinking the safe
asset for each goal (including the need
to innovate to create these instruments),
a change in the dynamic rebalancing of
portfolios (so that they are goal-focused
based on the appropriate risk-free asset
for each goal), creation of a new assetpricing model (one that captures the fact
that investors have many stochastic
goals and one that is based on the
timing and nature of an asset’s cash
flows), and enhanced regulations that
are goal-focused. A novel coronavirus is
one that has not been seen in humans
before. Working with the dictum that
one should “never let a crisis go to
waste,” maybe it is time for a novel
investment approach.
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ENDNOTES
1. 	However, the theoretical recommendation
from Tobin (1958) would suggest two-fund
separation between the risk-free asset and
the risky market portfolio, with each split
determined by the investor’s degree of risk
aversion.
2. And if they do, they are based purely on
luck and not a reliable process. See Baker
et al. (2018).
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