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Multi-Asset Solutions Team Summary 
Decumulation of retirement savings—the conversion of those assets 
into a lifetime income stream—can be at once both the solution 
most needed and the challenge least easily solved. Nearly 60% of 
individual investors with financial professionals, and 80% of those 
without a financial professional, lack a retirement income plan 
(Cerulli, 2020). The absence of a carefully engineered process for 
generating sustainable income arises from a scarcity of clear, 
objective, and easily implemented methods for achieving that goal. 
This paper offers a potential solution to the income replacement 
puzzle. Specifically, we conclude the following: 

•  A classic rule of thumb known as the 4% withdrawal rule  
may no longer be viable due to longer life expectancies and 
potentially lower returns in both stock and bond markets. A 
more robust approach to retirement planning and an expanded 
menu of investment products may need to be considered.

•  Annuities are generally an underutilized tool that can help 
investors achieve their basic retirement goals by managing the 
risk of outliving their assets as well as hedging the risk of 
negative returns early in the withdrawal period. 

•  Properly pairing traditional stock and bond investment  
options with an income annuity can potentially yield better 
retirement outcomes.

•  The appendix of this paper also explores a specific framework 
and methods for evaluating common trade-offs such as 
retirement income, timing, and bequests. 
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Incomes in retirement are at risk

Asset accumulation is relatively straightforward: save based on ability, and maximize the return on those  
savings, conditional upon one’s risk tolerance and time horizon. A fundamental shift occurs, however, when  
the paychecks stop, and individuals begin to draw down their accumulated assets. Upon retirement, a worker 
must formulate and implement strategies that have the potential to provide sufficient liquidity to meet  
unexpected needs alongside a predictable, sustainable, tax-aware stream of income. 

Figure 1: Annotated retirement income-planning curve.
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Source: New York Life Investments Multi-Asset Solutions Team. This image is for Illustrative purposes only and is not reflective of actual market data or investing 
experiences, rather the theoretical curve on which investors base accumulation and decumulation. 

For prior generations, retirement income needs were met primarily through employer-sponsored pension  
plans. Those benefits are much less commonly available today. The standard now is for workers to be 
responsible for accumulating assets and drawing them down over the course of their retirement. Longer life 
expectancy and potentially lower investment returns may make this an even more difficult task today than  
would have been the case a generation ago.

Investors must manage several trade-offs for optimal decumulation

Retirement planning—both accumulation and decumulation—is often portrayed as smooth and certain.  
A traditional wealth curve shows assets grow along an expected path before being spent in a neat fashion  
(figure 1). In practice, realized outcomes are far different. Experiences vary widely from one investor to the  
next in response to unpredictable returns, the sequence in which those returns occur, behavioral responses  
to those events, lifespan, and a myriad of other factors (figure 2). 

Solutions, therefore, must be adaptable and customizable. Investors must consider trade-offs among the  
level of income, the volatility of that income, terminal wealth, and retirement needs in order to reach their  
potential optimal outcome.
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These uncertainties are particularly impactful in the retirement "Preservation Area," which is the handful of years  
just before and just after retirement, when the adverse long-term impact of a sell-off in equity markets is  
highest. Over long time periods, bear markets and drawdowns are inevitable. However, exactly when these 
sell-offs occur can have a profound impact on a retiree’s income stream.

Figure 2: The reality of retirement planning
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simply likely to fail

Preservation Area

A
ss

et
s

Time

Preservation Area risk 
must be considered 
and avoided as there 
is less time to recover 
from a loss 

Source: New York Life Investments Multi-Asset Solutions Team. This image is for Illustrative purposes only and is not reflective of actual market data. The Preservation 
Area is the five years before and the five years after retirement. It’s a critical period when your customers may have less time to recover from investment mistakes and 
poor investment performance. 

Expanding and unknown lifespans also complicate financial strategies in retirement. Increasing the amount of 
time spent in retirement and living off of accumulated savings requires greater financial resources or a different 
set of tools than might have been required in years past. 

To successfully evaluate all trade-offs, a retiree requires a tailored analysis tool. We believe one of the best metrics  
of success or failure is the coverage ratio.1 Introduced by Estrada and Kritzman in 2019, this ratio measures  
the number of years over which assets can cover the retiree’s needs divided by the expected or actual length  
of retirement. When the period is longer than the retiree’s life expectancy, the coverage ratio is larger than 1. 
Conversely, outliving one’s assets would imply a coverage ratio less than 1 (figure 3). 

1. A full discussion of the coverage ratio and applicable risk assessment tools can be found in Appendix A.
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Figure 3: An illustrative coverage ratio
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Source: NYLI Multi-Asset Solution team. This chart is for explanatory purposes only and should not be used to guide retirement decision  
making. This illustration assumes a retiree needs income for 25 years – as such, a coverage ratio of less than 1 represents a situation in  
which a retiree depleted all financial assets before death (failure). A coverage ratio equal to or greater than 1 represents a successful strategy. 

Investment strategies must be measured alongside an individual’s specific situation, including goals and 
preferences—not just their life expectancy. For example, a retiree’s aversion to outliving assets and preference for 
leaving a bequest will likely vary by individual. While there is a general desire to leave assets behind, there is often 
diminishing incremental urgency to doing so as the size of the residual estate grows (e.g., it may be very important 
to an investor to leave at least $100,000 to their heirs, but the next $100,000 after that becomes less important). 

This relationship is depicted below (figure 4) using a kinked utility function first introduced by Estrada and 
Kritzman (2019). This tool more accurately measures the degree to which a strategy is successful in managing 
the trade-off between the risks of outliving one’s assets and of leaving an insufficient bequest for heirs. Put  
most simply, an investor’s satisfaction with a retirement strategy.

 

Figure 4: A kinked utility function more precisely captures an individual’s retirement goals
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Source: NYLI Multi-Asset Solution team. This chart is for explanatory purposes only and should not be used to guide retirement decision making. The utility curve 
measures investor satisfaction with respect to a set of potential retirement outcomes. Theoretically higher utility is desirable. Utility is the optimal tradeoff between 
spending in retirement and leaving a bequest.
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The traditional retirement income approach is problematic

Many investors have historically relied on the Four Percent Rule as a simple strategy for decumulation. The “rule,”  
as typically interpreted, stipulates that a retiree invest in a balanced portfolio, often assumed to be 60% allocated 
to equities, 40% allocated to fixed-income, and take withdrawals at an annualized rate of 4% from total savings in  
the first year of retirement, adjusting that amount for inflation in each subsequent year. Experts considered a 4% 
withdrawal rate as sufficiently modest based upon simulations using historical returns. 

Over the past fifty years, a balanced 60/40 portfolio 
has delivered approximately 8% per annum on 
average. Even if investors could reliably bank on an 
8% average return in the future, using the simple 4% 
withdrawal rule, funded only with traditional 
investments, can still lead to adverse retirement 
outcomes. For starters, the rule could lead investors 
to underspend when market performance has 
allowed for a greater than 4% withdrawal rate. What’s 
more, simulated outcomes based on a return 
distribution still present a small risk of savings being 
fully exhausted before death, based on standard 
mortality tables (figure 4).

However, the future is unlikely to look exactly like the past. Many investors recognize a challenging investment 
environment ahead: the combination of higher equity valuations, lower nominal interest rates, low real yields, and 
structural headwinds to economic growth is likely to reduce financial returns. Very low inflation has helped sustain the 
4% rule, but a renewed bout of inflation requiring larger withdrawals could significantly erode the value of a portfolio. 

Even a mild reduction in return assumptions (-25bps across assets per month) would result in detrimental effects, 
increasing the probability of outliving one’s assets and materially lowering the median simulated coverage ratio 
(figure 4). In addition, the risk of exhausting assets is significantly higher for investors who are likely to live past the 
standard life expectancy of a retiree.

Remember that strong average 
returns alone are not enough  
to ensure good outcomes. In  
retirement, the order in which  
those returns occur is equally 
important (unlike accumulation).
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Figure 5: There may be significant risk of outliving one’s assets for a traditional  
60/40 portfolio with the 4% withdrawal rule
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Using historic returns, 1 out of every 100 simulations exhausted assets 
before death. Even a mild reduction in returns meant that 6 out of every 
100 simuluations saw assets fully depleted. 

Source: NYLI Multi-Asset Solution team. As of 12/14/20. The coverage ratio is computed using Monte Carlo simulations of potential outcomes based on historical returns 
sourced from Bloomberg using the S&P 500 index and Bloomberg Barclays Aggregate bond Index, and reduced historical returns for a 60/40 portfolio. Historical data 
begins in March 1976 and ends in October 2020 averaging a return of 8.4% and 5.4% for reduced-returns scenario. Portfolios are rebalanced monthly with a withdrawal 
of 4% subsequently adjusted for inflation and assumes standard mortality rates. A full table of assumptions can be found in Appendix B.

Allocating to income annuities can alleviate some critical uncertainty

Coupling traditional equity and fixed-income investments with other retirement solutions can help relieve 
uncertainty around future returns and better equip retirement planners to achieve their goals. Income annuities 
may provide one such solution. These products provide guaranteed lifetime income–something that is  
impossible for investment-only solutions to guarantee. 

The policy holder pays a single lump sum premium up front in exchange for a series of guaranteed fixed-income 
payments that generally persist until death. Incorporating this type of guaranteed solutions within a portfolio 
reduces both longevity and sequence of returns risk because they provide an income stream that cannot be 
outlived and is uncorrelated with capital markets (i.e., the amount of fixed-income you receive will never change). 

With an income annuity, an insurance company can pool longevity risk across a large number of policyowners, 
paying each member of the pool as though they will live to their life expectancy, with those who die earlier 
subsidizing those who live longer. This is the value of mortality credits. While other similar fixed-income investments 
can generate interest and return of premium, only income annuities can provide guaranteed lifetime income 
because of these mortality credits. This is also why income annuities can provide more value than other interest-rate 
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sensitive products, even in low-rate environments. In fact, somewhat counter intuitively, income annuities tend to 
be a better solution in a low rate environment because mortality credits represent a larger portion of payouts as 
interest rates drop. 

The appropriate allocation to a single premium immediate annuity2 depends on the client’s needs and risk 
tolerance. Despite their benefits, allocating 100% of one’s portfolio to annuities or even a substantially high degree 
of annuitization, we believe would not be the optimal choice for most people, as it would provide insufficient access 
to savings for emergency needs and lower potential capital growth. Blending annuity income with traditional equity 
and fixed-income investments can provide for a wider range of needs.

We believe that income annuities are an underutilized solution, and our research shows that combining them with 
traditional investments in a portfolio can potentially lead to successful outcomes for many retirees.

 
Figure 6: The general advantages and disadvantage of income annuities

Advantages Disadvantages

• no possibility of outliving one’s assets. 

• the policy holder has no risk of loss in capital markets.

•  the payout offered is generally higher than what many 
would consider a safe withdrawal rate from a portfolio  
of traditional equity and fixed-income holdings.

•  income provided is generally higher than what  
other fixed-income assets can provide because of 
mortality credits.

•  depending on the terms of the annuity, could provide 
beneficiaries with a guaranteed premium refund.

•  An allocation to annuities reduces overall portfolio  
AUM, which could have been allocated to assets with  
the potential for capital appreciation. 

•  There is effectively no liquidity to the policy, which  
means it cannot be tapped for emergency needs.

•  The total income received over the life of the policy is 
dependent on the annuity owner’s  or annuitant’s  
lifespan (i.e., people who live long will benefit more  
than people who die early)

Opinions of the NYLI Multi-Asset Solutions team. As of 12/14/20

2. For simplicity, we have used an immediate annuity as an example, but withdrawing funds to purchase a single immediate annuity comes with its own 
market-timing risk. One solution would be to smooth out cash flows used to purchase multiple annuities over a handful of years, alleviating market-timing 
risk associated with making a single withdrawal. DIAs (deferred income annuities) allow an investor to do exactly this – namely ladder in as a pre-retiree 
such that you have hedged your interest-rate timing risk sort of like dollar-cost averaging
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Optimizing annuities and investments

Once an investor has decided to pair annuities and investments, the question becomes how much they should 
allocate amongst these options. The optimal solution depends on a number of factors and considerations that 
must be discussed with a financial professional. To aid this process, we explore the benefits of annuity allocations 
in different market environments, independent of individual circumstance.

In assessing the optimal retirement allocation, we assume that an investor can allocate between any combination 
of equities, investment-grade-bond holdings, high-yield bond holdings, and an immediate income annuity to fund  
a 4% withdrawal strategy adjusted for inflation. For longevity risk, we rely upon standard mortality tables as they 
exist today. As discussed, for most investors it is more important to avoid outliving their assets than it is to leave  
a sizable bequest (although achieving both is clearly an optimal outcome). 

Using historical market performance (beginning August 1983), the trade-offs become clear. As this  
hypothetical investor increasingly reallocates assets away from traditional stock and bond holdings toward  
an immediate annuity, investor satisfaction improves marginally until a reduction in potential for capital growth 
leads to worse outcomes. 

 
Figure 7a: Annuities can help improve investor satisfaction
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Source: NYLI Multi-Asset Solution team. As of 3/16/2021. Past performance is no guarantee of future results which may vary. Hypothetical  
results are provided for illustrative purposes only, are based on assumptions and do not reflect the impact that economic and market  
factors may have on investment decisions. Asset class return assumptions based on monthly historical returns sourced from Bloomberg  
beginning August 1983 through February 2021. A full table of assumptions can be found at the end of the document in Appendix B.
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Also, of note, is the mix of assets determined to be optimal away from the annuity. This analysis finds that 
investment-grade bond holdings/investments are of little utility in constructing a retirement portfolio. Absent  
an income annuity, a 60/40 blend of equities and high-yield bond holdings/investments was found most likely  
to deliver an optimal outcome. 

 
Figure 7b: Optimal complements to various amounts of income annuity
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Source: NYLI Multi-Asset Solution team. Bloomberg. As of 3/16/2021. Past performance is no guarantee of future results, which may vary.  
Asset class return assumptions based on monthly historical returns sourced from Bloomberg beginning August 1983 through February 2021.  
A full table of assumptions can be found at the end of the document in Appendix B.

Under different market scenarios, however, expected investor satisfaction and optimal allocations are likely to 
change. To allow for that possibility, we update the analysis using a current quoted payout for an immediate 
annuity (5.8%) paired with a third-party’s capital market assumption for the next 20 years3.

Across all scenarios, lower return expectations considerably reduce investor satisfaction—a reminder to 
retirement investors of the potential difficulty to achieve their goals today with low, starting interest rates and high 
equity valuations. Moreover, these assumptions show that higher allocations to annuities may be in order, with an 
optimal allotment approaching roughly 80%. As a caveat, optimizations are notoriously too precise, and investors 
should view them skeptically. In this hypothetical example, we can see that our optimization also fails to consider 
additional risks—like a potential lack of liquidity.

3. BlackRock CMAs more details can be found in Appendix B
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Figure 8a, b: Investor satisfaction and optimal allocations subject to  
lower return expectations
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Conclusion

Investors must create a durable income stream in retirement; however, the 4% 

withdrawal rule is becoming less reliable and can often lead to suboptimal investor 

outcomes. Such a simple rule of thumb often overlooks solutions that can improve 

retirement strategies. 

An optimal retirement investment strategy  should seek to design an investment 

portfolio and withdrawal strategy that can reduce  the risk of outliving one’s assets as 

well as factor in the desire to leave a bequest. 

Combining annuities with a blend of traditional equity and fixed-income investments 

could be attractive to retirees looking to manage uncertainty, reduce the risk of 

outliving one’s assets, and add a relatively stable anchor to investor behavior. Some 

level of guaranteed income improved investor utility in the past. We expect that 

should  persist in the likely lower-return environment ahead.
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Appendix A: Defining a framework to help achieve retirement success:  
measuring investor satisfaction

A retiree must measure their portfolio’s ability to support withdrawals that can adequately satisfy their income needs 
over an unknown time horizon. Commonly applied simulation techniques used to estimate the probability of outliving 
one’s assets are helpful but rudimentary. They typically fail to consider the importance of how far in advance of death 
asset depletion occurs, or the magnitude of terminal savings upon death if there is a residual balance.

Figure 10: Enhanced variables to build and analyze risk must be  
applied to decumulation

Volatility of  
income

As investors enter retirement, they may wonder how they might replace all 
or a portion of what their paycheck provided with a new source of 
predictable income—and market volatility can make it difficult to maintain 
investment income. Monitoring for volatility—or implementing a volatility 
reduction strategy—can help stabilize the source of income but  
are highly likely to fall short of retirement goals. 

Failure Rate
The probability of a retiree outliving their assets. The failure rate does not, 
however, capture when and by how much a strategy fails or succeeds.

Coverage Ratio

A measure of success or failure of a strategy in retirement, defined as the 
ratio of number of years of inflation-adjusted withdrawals sustained by a 
strategy divided by the expected number of years in retirement. A number 
of less than one is considered a failure.

The use of a coverage ratio allows for better measurement of outcomes. The coverage ratio (Estrada & Kritzman, 2020) 
provides a comprehensive evaluation of retirement strategies. With it, investors and financial professionals compute the 
number of years that a strategy sustained withdrawals both when failing (outliving one’s assets) and when succeeding 
(leaving a bequest). The distribution of coverage ratios produced when running a battery of simulations provides an 
indication of how successful any given retirement income strategy is likely to be. Moreover, recognizing that investors 
may be more averse to failures than they are attracted to surpluses, a weighting scheme can be applied that 
emphasizes avoidance of outliving one’s assets (coverage ratio <1), while lessening the importance of values greater 
than 1 (reflecting the diminishing return to an ever larger bequest). 
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Appendix B: Table of Assumptions

Figure 5  
Coverage ratio probability of failure

Figure 7a
Historical  
utility curve

Figure 7b
Historical  
allocations

Figure 8a
Lower-return 
scenario utility 
curve

Figure 8b
Lower-return 
scenario 
allocations

Framework Monte Carlo simulated coverage ratios 
assuming standard mortality rates

Monte Carlo simulations to estimate coverage ratios and Investor satisfaction  
at various degrees of annuitization assuming standard mortality rates

Withdrawal 4% 4% 4% 4%

Inflation 3.5% 2% 2.6% 2% 

Annuity rate NA 12.2%4 5.8%5

Asset Class Return 
Assumptions

60/40 
stock bond blend

8.4%6

60/40 
stock bond blend

5.4%7

8Barclays US AGG: 7.0%
S&P 500 Index: 10.5%

Barclays HY Index: 8.9%

9Barclays US AGG: 2.1%
S&P 500 Index: 7.0%

Barclays HY Index: 4.4%

Coefficient of risk 
aversion Inverse of 
Preference for 
bequest (GAMMA)

NA 0.9999 0.9999 0.9999 0.9999

Shortfall risk 
penalty
(LAMBDA)

NA 10 10 10 10

4.  Quoted yields on an immediate annuity are available beginning in 2006 but show a very high correlation to the yield on AAA rated U.S. bonds. A 
regression of that relationship was used to produce an estimate of the yield that would have been available on an annuity in 1983. https://www.
immediateannuities.com/comparative-annuity-reports/

5. Source: Report on immediate annuities. https://www.immediateannuities.com/

6.  Beginning March 1976, represented by the S&P 500 index and the Barclays US Aggregate Bond index

7.  Beginning March 1976, less 3% annualized return

8.  Realized returns for stocks, investment-grade bonds, and high-yield bonds were collected from a common starting point forward and used for 
simulating future results (August 1983 is the first observation available to us).

9.  BlackRock Capital Market Assumptions 2021 https://www.blackrock.com/institutions/en-us/insights/charts/capital-market-assumptions
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Sequence of Return Risk: The risk that comes from the order in which your investment returns occur. To put 
it another way, sequence of return risk is the risk that market declines in the early years of retirement, paired with 
ongoing withdrawals, could significantly reduce the longevity of a portfolio. 

Longevity Risk: Longevity risk is a term used to describe the instance in which actual survival rates and life 
expectancies are longer than what was assumed by the investor.

LAMBDA: Shortfall risk penalty coefficient. The slope of one’s utility ratio when the coverage ratio is less than 
one, the value that one derives from preventing their portfolio from depletion.

GAMMA: The coefficient of risk aversion. An investor's desire to leave a bequest. 

Bloomberg-Barclays US Aggregate (Agg) Bond Index: A broad base, market capitalization-weighted bond 
market index representing intermediate-term, investment-grade bonds traded in the United States.

S&P 500: The S&P 500 Index is a stock market index that measures the stock performance of 500 large 
companies listed on stock exchanges in the United States.

Bloomberg Barclays High Yield Bond Index: The Bloomberg Barclays High Yield Bond Index represents 
the universe of sub-investment grade (or junk bonds) in the United States. 

Disclosure for Income Annuity

Income annuities and bonds are not similar investments. 

Income annuities provide income considering administrative expenses, life expectancy, whether there is a 
guaranteed return of premium or guaranteed period for which payments will be made, as well as other market 
conditions such as the interest-rate environment. Each payment under an income annuity provides a partial return 
of premium as well as an additional amount based upon interest rates, mortality credits, and guarantees. 
Guarantees are based upon the claims-paying ability of the issuing company. For non-tax qualified annuities, a 
portion of each payment will be considered a return of premium and therefore will not be taxed. Income annuities 
are not liquid, and clients cannot receive amounts above the periodic income payments. Bonds held to maturity 
provide a yield which is equal to the interest earned on the bond. Bond yields vary significantly based upon several 
factors including the issuer, the type of bond purchased, and the tax treatment. Bonds are liquid and can be 
redeemed at any time for their current value. Interest earned on a taxable bond is taxed in the year in which the 
interest is earned. Once bonds mature, a client will receive back their principal. Bonds will fluctuate in value and  
are subject to default.
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Disclosure for Monte Carlo

Monte Carlo simulation is a mathematical technique for simulating real-world situations that involve a high 
degree of uncertainty in order to present the likelihood of various outcomes if certain investments are made. We 
are using this simulation to measure how different economic or market scenarios impact portfolio returns over a 
50-year period.

A Monte Carlo simulation analyzes probabilities, and its results are hypothetical, do not reflect past 
performance, and are not a forecast of future results. Simulation results may vary with each use and over time. 
Each client’s results depend on individual factors, which a simulation does not account for, such as how 
investment decisions are implemented in reality and the costs of investing. A simulation may not capture how 
asset classes fall in and out of favor over time. These factors can influence a client’s results materially.

IMPORTANT: The projections or other information generated by the Monte Carlo analysis regarding the likelihood 
of various investment outcomes are hypothetical in nature, do not reflect actual investment results, and are not 
guarantees of future results. Also please keep in mind that results may vary with each use and over time.
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