
1 //   Practical Applications, volume 6, no. 3

Practical Applications of

Replacing the Failure 
Rate: A Downside Risk 
Perspective

Author: Javier Estrada
Source: The Journal of Retirement, Vol. 5, No. 4
Report Written By: Mark Adelson 
Keywords: failure rate, risk-adjusted success, semideviation, shortfall years

Overview

In Replacing the Failure Rate: A Downside Risk Perspective, published 
in the Spring 2018 issue of The Journal of Retirement, Javier 
Estrada (IESE Business School) suggests a new metric for 
evaluating asset allocation and withdrawal strategies for retirement 
planning. He proposes replacing the widely used “failure rate” with a 
measure called the “downside risk-adjusted success” ratio (D-RAS). 
The failure rate indicates the frequency with which a strategy fails 
to supply a retiree with a sustained stream of withdrawals for his full 
retirement period (e.g., to age 95). A shortcoming of the failure rate 
is that it does not distinguish among strategies based on how badly 
they fail—that is, by the average number of years that they fail to 
sustain withdrawals during retirement. By contrast, D-RAS reflects 
the frequency with which a strategy succeeds in providing sustained 
withdrawals, the average number of shortfall years when the strategy 
fails, and the downside variability of failure.

A key feature of D-RAS is that it focuses only on the downside 
variability of a strategy’s performance. Unlike other measures, it does 
not penalize a strategy for producing upside variability (e.g., large 
bequests at the end of the retirement period).

Practical Applications

• Using D-RAS as an evaluation metric results in an optimal retirement 
portfolio for US investors composed of 80% stocks and 20% bonds. In 
many developed countries, D-RAS points to an optimal allocation of 100% 
to stocks.

• Although the “failure rate” is a popular metric for retirement 
planning, it considers only the frequency of failures, not their severity. 
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Key Definitions

Failure rate

The failure rate (F) is the rate 
at which a given strategy fails 
to sustain a specified level of 
withdrawals for the full length of 
historical or simulated retirement 
periods. It is formally defined as

where T is the number of 
(historical or simulated) 
retirement periods evaluated, 
and f is a variable that equals 1 
in retirement periods in which the 
strategy succeeds and 0 when it 
fails.

Consumers can be better served by an evaluation metric that 
considers the frequency of failure, the average number of years a 
strategy fails to support withdrawals, and the downside variability 
of failure.

• The risk-adjusted success ratio (RAS) is less useful than D-RAS 
because RAS penalizes a strategy equally for positive and 
negative variability in the number of years of withdrawals that 
it can sustain. However, from a retiree’s perspective, only negative 
variability is detrimental.

Discussion

The article starts by explaining that although the failure rate is a 
widely used tool for evaluating retirement investment and withdrawal 
strategies, it has serious shortcomings. The main shortcoming is 
that it does not differentiate among retirement strategies that fail in 
differing degrees. For example, suppose a retiree is planning to fund 
his retirement through age 95. Suppose further that one potential 
strategy has a failure rate of 10%, and that when it fails, it exhausts 
the retiree’s resources at age 80, on average. Suppose a second 
potential strategy has a failure rate of 12%, but that when it fails, it 
exhausts the retiree’s resources at age 94, on average. Based solely 
on the failure rate, the first strategy might seem preferable. However, 
considering both the failure rate and the number of shortfall years in 
cases where the strategies fail, most retirees would prefer the second.

To address the shortcomings of the failure rate, Estrada proposes an 
alternative measure for evaluating retirement strategies: the downside 
risk-adjusted success ratio, or D-RAS. D-RAS addresses not only 
the shortcomings of the failure rate, but also those of certain other 
proposed measures. D-RAS is calculated as follows:

where YS is the number of years of funding that a strategy sustains 
in a given historical or simulated retirement period, E(YS) is the 
expected value of YS, and SSDL(YS) is the semideviation of YS with 
respect to the length of the retirement period (L).

The calculation of SSDL(YS) is somewhat altered from the usual 
calculation of a semideviation. Instead of using only outcomes where 
YS is below its mean (i.e., less then E(YS)), the calculation only uses 
outcomes where the strategy fails to provide sustained withdrawals 
for the full retirement period (i.e., where YS < L).
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“ This article aims to provide financial planners 
with a new tool to help their clients select an optimal 
retirement strategy. The D-RAS ratio aims to be 
comprehensive enough to be used as a stand-alone 
tool.”
—Replacing the Failure Rate: A Downside Risk Perspective

The article includes the full algebraic development of the final 
formulas for calculating D-RAS for a strategy. The two key 
intermediate formulas show the calculation of E(YS) and SSDL(YS), 
respectively.

where E(YS), F, L, and SY are as defined above and BY is the average 
bequest left in outcomes in which the strategy did not fail, expressed 
in terms of years of inflation-adjusted withdrawals. And, 

After defining the D-RAS measure, the author uses it to test a range 
of asset allocation strategies in 21 countries from 1900 to 2014. For 
each country, he considers 86 overlapping retirement periods and 11 
stock/bond allocations ranging from 100/0 (all stocks) to 0/100 (all 
bonds), with nine intermediate allocations (90/10, 80/20, 70/30, etc.).

For each asset allocation strategy in each country, the author 
calculates the failure rate (F), shortfall years (SY), the risk-adjusted 
success ratio (RAS), and D-RAS. For the US, the metrics suggest 
an optimal portfolio allocated 70% to stocks. The failure rate is the 
same for all tested allocation strategies of 70% or more in stocks. 
Using shortfall years, the 80/20 allocation strategy is the winner. The 
RAS metric, which treats upside and downside variability the same 
way, favors the 70/30 allocation by a small margin over the 80/20 
allocation. According to the D-RAS measure, the 80/20 allocation is 
the best, by a substantial margin.

Exhibit 1 shows the optimal allocation to stocks in each of the 
countries evaluated under both the RAS and D-RAS measures:

Semideviation

Semideviation is a measure of 
downside risk. It is similar to 
standard deviation, except that it 
is calculated only from outcomes 
that are worse than the mean.

Shortfall years

Shortfall years (Sy) refers to the 
average number of years by 
which a given strategy fails to 
sustain withdrawals for the full 
length of historical or simulated 
retirement periods for those 
retirement periods in which it 
failed. It is formally defined as

where T and f are as defined 
above and N is the number of 
years that a strategy falls short 
in a given historical or simulated 
retirement period.
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The content is made available for your general information and use and is not intended for trading or other specific investment ad-
vice purposes or to address your particular requirements. We do not represent or endorse the accuracy or reliability of any advice, 
opinion, statement, or other information provided any user of this publication. Reliance upon any opinion, advice, statement, or 
other information shall also be at your own risk. Independent advice should be obtained before making any such decision. Any 
arrangements made between you and any third party named in this publication are at your sole risk.

Interestingly, the effect of using RAS or D-RAS as the key measure is 
slight or nil in some countries but critical in others. In Exhibit 1, the 
entries shaded in pink indicate countries where the optimal allocation 
differs significantly between RAS and D-RAS. The entries shaded in 
green indicate countries where the optimal allocation is the same.

With the singular exception of Denmark, using D-RAS as the 
measure for evaluating retirement investment and withdrawal 
strategies points to favoring equal or higher allocations to stocks than 
would be indicated by RAS. Because D-RAS is more closely aligned 
with retirees’ concerns and objectives, this result has important 
implications for retirement planners.

To order reprints of this report, please contact David Rowe  
at d.rowe@pageantmedia.com or 646-891-2157.

“ Note that, on 
average, D-RAS 
selects more 
aggressive allocations 
than RAS does. In 
fact, D-RAS selects 
strategies with an 
average allocation to 
stocks of 85%; the 
average allocation to 
stocks based on RAS 
is only 61%.”
—Replacing the Failure 
Rate: A Downside Risk 
Perspective

Exhibit 1: Optimal Asset Allocation to Stocks by Country 
Based on Risk-Adjusted Success Ratio (RAS) and 
Downside Risk-Adjusted Success Ratio (D-RAS)

Country RAS D-RAS Country RAS D-RAS

Australia 100 90
New 
Zealand

70 80

Austria 80 70 Norway 90 80

Belgium 30 100 Portugal 50 70

Canada 60 60 South Africa 80 100

Denmark 90 70 Spain 0 90

Finland 0 100 Sweden 40 40

France 100 100 Switzerland 10 80

Germany 0 100 U.K. 100 100

Ireland 100 100 U.S. 70 80

Italy 100 100 World 100 100

Japan 10 100
Average 61 85

Netherlands 70 70
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