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Executive summary.

Traditional financial planning methods often used in the earning and saving (accumulation) stage of life may not work 
during the retirement and spending (decumulation) stage. This is because there are additional considerations and 
risks that retirees must address when spending down assets. Modern Portfolio Theory (MPT), which focuses solely on 
investment risk and return (measured by expected return and return volatility), has been widely accepted as a way for 
investors to construct portfolios that optimize the risk-return trade-off. These portfolios create an “Efficient Frontier” 
of optimal portfolios that offer the highest possible return for a given level of risk, or the lowest risk for a given return. 
While useful in the accumulation stage, this concept does not necessarily address the additional risks that individuals 
face in retirement. 

To help address these additional risks, and help clients determine how an income annuity can influence various 
retirement outcomes, New York Life created the Efficient Income Frontier (EIF) framework. Like MPT, the EIF is based 
on the risk-return trade-off, but the EIF is intended to focus on certain risks more specific to retirement. “Income 
Risk”—the likelihood of depleting assets during one’s lifetime—replaces volatility as the all-in risk metric. Income Risk 
packages the four primary risks of retirement—investment, sequence of returns, longevity, and inflation—into a single, 
easy-to-understand metric. “Legacy Potential”—the accumulated asset value or expected bequest—is the return 
metric used in our EIF framework. Think of Legacy Potential as the money left over when the client passes away. In 
addition to legacy, EIF can also consider one’s desire to maximize spending during retirement.

Key risks in retirement: Sequence of returns and longevity.

While all four risks captured in our Income Risk metric can directly impact retirement outcomes, we will focus on two of the 
most critical: sequence of returns and longevity risk.

During accumulation, those who “buy and hold” should be indifferent to the order of returns, so long as the rate of return over 
the course of the holding period has the potential to meet or exceed goals and objectives. This is considerably different during 
decumulation, where the need to make fixed withdrawals from a portfolio makes the order of returns important. In particular, 
market declines early in retirement can significantly impact the well-being of portfolios and the ability to fund desired 
lifestyles. This is sequence of returns risk.

Withdrawing from a portfolio soon after market losses results in future gains accruing off a smaller base, so a retirement 
portfolio that experiences losses followed by gains ends up smaller than a portfolio that experiences gains followed by losses 
(assuming those gains and losses are of similar amounts). As is shown in Figure 1, if a 65-year-old retired with a $1 million 
portfolio (invested entirely in equities) and $60,000 annual income need (adjusted 1% annually for inflation) retired at the end 
of 1944, the portfolio balance would have grown to over $10 million, at age 95, excluding taxes. However, if you simply reverse 
the order of returns (starting with returns in 1974 and working backward), the retiree’s portfolio would have been depleted 
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Figure 1: How the sequence of returns impacts 
retirement portfolios

by age 83, only 18 years after retirement. Despite the 
fact that both 30-year time periods analyzed had an 
average return of 11.65%, the order of returns drastically 
impacted the well-being of the portfolios.

Sequence of returns risk can be mitigated, to some 
degree, by spending from income-producing assets 
uncorrelated with equity markets or by adjusting the 
amount withdrawn from a portfolio in any given year 
based on market performance. Either approach requires 
careful planning and an understanding of the role both 
traditional and nontraditional (e.g., insured) assets can 
play in a retirement portfolio.

Longevity risk is the risk of outliving one’s assets. 
Generally speaking, pre-retirees may have an idea of 
when they would like to retire and know roughly how 
many years they will have to accumulate assets. What 
makes the decumulation stage significantly more 
complex is the fact that retirees have no way of knowing 
how long they will live in retirement. The longer a retiree 
lives, the longer he or she will need to draw down assets 
from their portfolio and the higher the chance of running 
out of money. Statistics show that average U.S. life 
expectancy at birth has increased 11 years since 1950.1 
As the life expectancy of many Americans continues 
to increase, the risk of running out of money later in 
retirement becomes more of a reality. Figure 2 shows 
that for married couples there is a 69% chance that at 
least one spouse will live to age 90 and a 13% chance that 
at least one spouse will live to age 100. In many ways, 
longevity risk can be considered the greatest risk to 
retirees, given the multiplier effect it has on other 
types of risk. For example, those who live long lives 
typically have greater exposure to inflation, health care 
expenses, cognitive decline, and investment risks.

Figure 2: Probability of a healthy 65-year-old living to 
various ages

Source: Society of Actuaries, 2012 Basic Mortality Table with Improvement 
Scale G2

1  http://www.cdc.gov/nchs/data/nvsr/nvsr64/nvsr64_02.pdf

Annual Portfolio Balance with Return Sequence of 
1945–1974

Annual Portfolio Balance with Return Sequence of 
1974–1945
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Efficient Income Frontier: 
Balancing consumption and bequests.

New York Life created the Efficient Income Frontier framework to help retirees think about the role that income annuities can 
play in retirement planning. The main trade-off in retirement is between using assets for income (consumption) and passing 
them to heirs as a legacy (bequest). But uncertainty prevents individuals from choosing definite levels of income and legacy. 
Instead, the retirement plan considers how to maximize lifetime utility (the extent to which people prefer spending more or 
leaving more to heirs) based on an individual’s preference.

Behind the EIF framework is a Monte Carlo projection model. Monte Carlo simulations analyze probabilities. This is a 
mathematical technique designed to provide a range of possible outcomes to determine the probability of a particular result 
or series of results using certain assumptions. The EIF calculates Income Risk and Legacy Potential by stochastically projecting 
thousands of combinations of traditional assets (e.g., stocks and bonds) and insured assets through hundreds of economic 
scenarios and comparing the range of projected outcomes across all of the possible allocations. In practice, the model 
portfolios are created by systematically allocating assets between different mixes of stocks and bonds (e.g., 90/10, 50/50, etc.) 
and different amounts of income annuities (Single Premium Income Annuities, SPIAs). The optimal model portfolios displayed 
in the EIF sample below are those that are deemed most likely to maximize Legacy Potential for a given amount of Income 
Risk, or most likely to minimize Income Risk for a set level of Legacy Potential. The “frontier” is a visual representation of the 
optimal portfolios. Once the EIF is created, retirement objectives (i.e., preferences in the income/legacy trade-off) determine 
which portfolio on the frontier may be best suited for a situation that is similar to the client’s (see Figure 3). 

Figure 3: The Efficient Income Frontier—Depicting the retirement risk/return trade off
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Differences Between Modern 
Portfolio Theory and Efficient 
Income Frontier.

At a very basic level, the EIF framework is similar to MPT’s 
Efficient Frontier, which plots the universe of likely outcomes 
for many possible model portfolio combinations, identifies 
those that are efficient, and provides optimal model 
portfolios based on stated goals. However, there are four 
key differences in the methodologies:
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FIGURE 4: EIF PORTFOLIO OPTIMIZATION EXAMPLE

OVERVIEW

Retirement Goal Model Portfolio Only 
Balance Income Risk 

& Legacy Potential

Total Portfolio

ALLOCATION

Stocks  30% 56%

Bonds 70% 6%

Lifetime 
Income

0% 38%

Total 100% 100%

OUTCOME

Income Risk 22% 13%

Legacy Potential
(per $100 invested)

$68 $144

Current Portfolio Portfolio A

*The results shown are for a 65-year-old female with a 4.50% 
withdrawal rate.

EIF Example:

Figure 4 provides a hypothetical example of a 65-year-old 
female with a 30/70 stocks and bonds allocation and 4.50% 
portfolio withdrawal rate. According to the EIF framework, if 
she were to allocate 38% of her assets to an SPIA, she would 
reduce her Income Risk to 13% (from 22%), while more than 
doubling the Legacy Potential of her portfolio. This example 
shows that increasing annuity and equity exposure at the 
expense of bonds can often provide more optimal results.

Figure 4: EIF portfolio optimization example
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1. EIF considers multiple retirement risks, whereas
MPT focuses solely on market/investment risk.

2. EIF considers both traditional stocks and bonds and
insured assets (e.g., income annuities). 

3. EIF is outcomes-based, meaning it makes 
projections into the future (based off historical 
information) and measures retirement outcomes 
across a range of economic scenarios. This is an 
optimal approach because it accounts for the 
additional complexities retirees face. MPT, on the 
other hand, is an expectation-based approach 
that simply uses average returns and volatility to 
calculate the expected outcome. This method 
does not account for the fact that results can vary 
drastically under different economic scenarios, 
which could lead to suboptimal recommendations.

4. MPT’s Efficient Frontier covers the universe of 
investment options for all investors, while each EIF
is based on scenarios similar to an individual’s or 
couple’s situation and goals.
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Key findings.

1. Income annuities can reduce the risk and increase the upside potential of a retirement portfolio, which is depicted by an
outward shift of the EIF (see Figure 3). This shift is caused by three primary qualities of annuities:

• Annuities are duration-matched to the investor’s life, meaning guaranteed income continues as long as the annuitant lives.
This can reduce longevity risk and cannot be reproduced by any other asset class.

• Annuity payouts are uncorrelated with capital markets. This contractual guaranteed source of income reduces the size of 
systematic withdrawals from the portfolio’s traditional assets. Making smaller withdrawals reduces sequence of returns risk
and enables retirees to invest larger portions of their remaining portfolio (after the premium for the annuity has been paid) 
in equities (i.e., increases risk capacity in asset allocation).

• Annuity cash flows are generally higher than other fixed-income assets of similar credit quality. In addition to interest and
principal, income annuities also distribute “mortality credits,” which enhance the payments of surviving contract owners 
with the principal of those in the mortality pool who are no longer alive. The potentially larger cash flows tied to mortality 
credits can reduce withdrawal strain on the rest of the portfolio, reducing risk and increasing upside potential .

2. Cash- and fixed-income-heavy portfolios that are popularly deemed “conservative” during accumulation may be just 
the opposite in retirement. Figure 5 shows that portfolios heavily weighted toward fixed-income assets often fall below 
and to the right of the EIF (i.e., legacy potential and/or income in retirement are less, while the risk of running out of money is 
higher). This is because traditional income products lack the returns that equities generate and the inherent longevity benefits 
of annuities. In this low interest rate environment, retirees are forced to spend at a rate that is lower than the yield they can 
receive from their bond portfolios or they run the risk of depleting their assets prematurely.

Figure 5: Retirement portfolios heavily weighted to bonds have higher income risk and less legacy potential
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Summary and conclusion.

If clients or their advisors focus exclusively on return, volatility, or other accumulation risk metrics, portfolios may be more 
highly susceptible to the additional risks present in retirement. Investment risk remains a key concern during retirement, 
but a strong decumulation plan should consider sequence of returns, longevity, and inflation risk as well. The EIF framework 
attempts to solve this with an outcomes-based approach to retirement planning that utilizes income annuities.

Adding annuities to a retiree’s portfolio can significantly reduce both sequence of returns and longevity risk, thus reducing 
Income Risk versus a portfolio of only traditional assets. This enables retirees with income annuities to either be more 
confident in their retirement or to seek higher upside potential (greater legacy and/or income) with their remaining assets, for 
the same level of overall risk. Contrary to popular belief, individuals with retirement portfolios that are heavily allocated to cash 
and fixed-income assets are likely taking on more Income Risk than they realize. EIF helps to show how income annuities can be 
an alternative to traditional fixed-income assets in a retirement portfolio. 

Disclosures.

All examples shown regarding the likelihood of various investments and annuities projections and outcomes are hypothetical 
and for illustrative purposes only, and are not intended to represent actual performance of any specific investment, annuity 
product, or strategy. This information only represents a range of possible outcomes. There is no assurance that the use of 
the EIF framework will result in a better outcome than any other methodology. There are no guarantees that any investment 
strategy will be successful in accomplishing client goals. 

Unlike traditional asset classes, annuity payouts (income payments) involve the return of principal and interest. Please also 
be reminded that annuities may be more favorable for your older clients or prospects, when mortality credits can impact the 
payout of the annuity in later years. 
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Find more Efficient Income Frontier resources and request a Custom 
Analysis here.

https://www.nylinvestments.com/annuities/resources/advanced-income-solutions/efficient-income-frontier
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