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Research Review: Financial ruin and biological age

  
Will Jackson | PortfolioConstruction Forum | 21 August 2017 | 1.00 CE 

How can portfolio construction practitioners better engage pension clients on the risk that 
they will out-live their retirement savings? And, given the likely development of wearable 
technologies which allow individuals to compare their biological and chronological ages, how 
can the growing availability of such information inform retirement income planning?  

Two recent research studies shed light on retirement Moshe Milevsky, associate professor of 
finance at the York University Schulich School of Business in Toronto, and a specialist in 
retirement planning research, tackles both questions in a pair of recently published 
academic papers. 

 
1. ITS TIME TO RETIRE RUIN (PROBABILITIES) 
- Moshe A. Milevsky | Financial Analysts Journal | March 2016 

In "It's time to retire ruin (probabilities)", Milevsky notes that ruin probabilities – calculated 
for more than a century by insurance companies, to set premiums and manage liabilities – 
have been increasingly used within the wealth management sector, to estimate the financial 
viability of retirement plans. However, he argues that such "shortfall", or "failure", 
probabilities are often misused, and that they should not form the guiding risk metric for 
retirement income planning. 

Milevsky identifies five weaknesses in the shortfall probability approach, namely that: 

1. There is no agreement on how much shortfall probability is acceptable. Indeed, some 
theorists suggest it may be optimal for retirees to exhaust their investment portfolios 
at a certain age, and live off pension income; 

2. Failure probabilities provide insufficient information on risk. For example, aggressive 
and conservative portfolios may share similar tail probabilities, but aggressive 
portfolios offer a wider distribution of outcomes, owing to their higher equity 
weightings; 

3. There is insufficient historical market data. Milevsky notes that a 65-year old can 
look forward to 500 months of retirement, but that practitioners may access only 
about 2,000 months of reliable asset class return data; 

4. Planning software implicitly forecasts changes in interest rates, stock prices, inflation 
and mortality – and how these factors will co-vary with each other – over long 
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periods. However, such tools are often built on unreasonable long-term 
assumptions; and,  

5. Undue weight is placed on the "guarantee" offered by insurance products. When 
annuities are assumed to be risk-free, shortfall probabilities become perverted. 

Milevsky instead proposes a two-step framework, which avoids the pitfalls of shortfall 
probabilities, and which enables practitioners to demonstrate retirement plan viability in a 
straightforward manner.  

First, he argues, practitioners should estimate "portfolio longevity" – the number of years 
until a client’s retirement savings will be exhausted – by solving an equation with three 
variables: withdrawal rate; monetary value; and, annual growth rate. And second, 
practitioners should explain to the client how the variables may change over time. If the 
client asks for further analysis, the practitioner may then proceed to higher-order statistics, 
by simulating the probability that the client will outlive his savings. 

Read "It’s time to retire ruin (probabilities)"

  

2. RETIREMENT SPENDING AND BIOLOGICAL AGE 
- Huang, Milevsky & Salisbury | February 2017 

In "Retirement spending and biological age", Huang, Milevsky and Salisbury explore how 
retirement spending behaviours may be affected by new technologies, which enable 
consumers to regularly and accurately gauge their biological age through the measurement 
of various bio-markers. In addition, the authors seek to shed new light on long-standing 
puzzle for pension researchers – the heterogeneity of retirement spending rates among 
individuals of the same chronological age. 

The authors note that previous studies propose three broad categories of explanation for the 
dispersion in retirement spending rates: 

1. Differences in leisure, labour and legacy preferences; 

2. Differences in portfolio choice, markets and investment views; and, 

3. Differences in longevity and mortality expectations – in other words, that subjective, 
personal views on longevity will likely influence the spending rates of individuals. 

The authors focus exclusively on the third category, and propose that biological age (B-age) 
may diverge by as much as 10 to 15 calendar years from chronological age (C-age), and that 
B-age does not move in lockstep with calendar time. They construct a retirement lifecycle 
model in which a rational economic agent has distinct and measurable C-age and B-age, at 
every point in time. 
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The authors find that differences in biological age may result in substantial changes to the 
optimal retirement spending rate. For example, an 80-year old with a B-age of 65, and a 
relatively low level of longevity risk aversion, should spend at a rate of about 6.5%. However, 
an individual with the same C-age and attitude to longevity risk, but who has a B-age of 95, 
could spend at 16.3%. 

In conclusion, the authors propose that biological age is not a sufficient statistic for making 
economic decisions, and that individuals require information about both their B-age and C-
age, in order to behave rationally.  

Further, they speculate that biological age may play an important in future public 
discussions surrounding retirement policy. In particular, the authors envisage a retirement 
system in which individuals are allowed to draw their pensions, in accordance with biological 
age. 

Read "Retirement spending and biological age"
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