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Agenda 

• Current method typically used to advise retirees 
• Two significant errors with the standard approach 
• How do we overcome these errors? 
• Practical demonstration 
• Conclusions 
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Simple Example: Marie Smith 
• Female, 67 years old, very healthy, single 
• Minimum required spending: $35,000 p.a.  
• Would like to spend an additional $20,000 p.a. on discretionary items 
• Assets: 

– $300,000 in Super 
– owns her own home ($400,000) 
– personal assets of $35,000 

• Receives $17,670 from the age pension p.a. 
• Is risk averse 
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Getting to know Marie 
• Marie gets assigned to a 

conservative investment strategy 
that invests 70% in bonds and cash 
and 30% in equities 

• The adviser assumes she earns a 
constant real return of 1% 

• Based on her age she has a life 
expectancy of 20.3 years, but is 
assumed to live 23 years 

Source: Australian Life Tables 2010-12 - Females 4 



Simple example – determine consumption 
What if she spends 100% of her discretionary desires? 
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Simple example – determine consumption 
What if she spends 60% of her discretionary desires? 
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Benefits of this approach 
• We’ve considered the client’s needs 
• It appears as though we’ve conservatively estimated: 

– investment returns 
– life expectancy (by adding 3 years) 

• Can be easily audited and externally reviewed 
• Is reasonably simple to explain to the client 
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Concerns with the current approach 
1. Investment and consumption strategies are not independent 
2. Tail risks (investment returns and longevity) have been ignored 
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The problem of inter-dependence 

Investment 
strategy 

Consumption 
strategy 

WEALTH 
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Ignoring Tail Risks 

Range of demographic events that can occur 

Don’t survive for 
a long time 

At least 1 survives 
past age 105 

Live to life 
expectancy 

1 gets seriously ill and 
both live past 95 

Investm
ent scena

rios 

Good investment returns 
soon after retirement 

followed by low inflation 

A stock market crash 
soon after retirement, 

followed by high inflation 

We need to understand the probability 
weighted range of events that could 

occur to this client 
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Concerns with the standard methodology 

Range of demographic events that can occur 

Investm
ent scena

rios 

Most advisers 
only consider 
this point in the 
distribution 11 



Concerns with the standard methodology 

Range of demographic events that can occur 

Investm
ent scena

rios 

Stochastic investment 
analysis ignoring 
demography  
considers 
only this plane  
of the distribution 
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Concerns with the standard methodology 

Range of demographic events that can occur 

Investm
ent scena

rios Poor Returns 

Couple live longer 
than expected 

This area is often 
ignored 

Poor investment returns 
soon after retirement 
and/or high inflation 

after retirement 
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RECOMMENDATION 



Levers available to a retiree 
• Return to work 
• Change the way you invest 
• Change the amount you consume 
• Purchase post retirement products 
• Release equity from your primary residence 
• Be nice to your kids 
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Stochastically simulate demography 
1,000 stochastic demographic simulations are generated 
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A single demographic simulation 
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Another demographic simulation 
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Simulated demographic experience 

Range of demographic events that can occur 

Don’t survive 
for a long 

time 

At least 1 survives 
past age 105 

Live to life 
expectancy 

1 gets seriously ill and 
both live past 95 
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Stochastically simulate investment returns 

Investm
ent scenarios 

Inflation 

Australian 
Government 
Bonds 

Cash returns 

Australian 
Equity 
Returns 
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Mathematical formulation 
 Consumption needs/desires: 

̶ a minimum consumption requirement 
̶ a desired level of discretionary income 

 Consumption varies by health state  
(Healthy, Sick or Frail)  

 The retiree has 4 decisions each year 
1. Investment strategy 
2. Consumption strategy 
3. Purchase post-retirement products 
4. Release of equity from their home 

Our goal:  
Find the strategy that 
maximises 
• the amount a retiree 

can spend on 
discretionary items 

whilst minimising 
• the risk of ruin,  
• short term risk of 

capital loss, and 
• consumption 

volatility 
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Graphical representation 
 

 

Maximise discretionary spending enjoyed 

While minimising the risk of a shortfall 
Minimum 
spending 
needs 

Discretionary 
Spending 
Desires 
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Approach used 

Range of demographic events that can occur 

Investm
ent scenarios 

Select a consumption, investment and product 
purchase strategy. 

 
Then analyse how the strategy performs, given the 
(probability weighted) range of events that could 

happen to a retiree 
 

Repeat this process until we find a strategy that best 
meets the retirees needs 
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Classes of strategies 
1. Static 

• e.g. Maintain current investment strategy and consume 100% of 
discretionary desires p.a. 

• Allocate 40% of super/non-super assets to growth asset classes 
2. Time varying 

• e.g. Reduce growth allocation over time, reduce discretionary spending % 
over time, slowly purchase an annuity from age 75 

3. Wealth varying 
• Spend such that one’s personal funding level remains at 100% 
• Sell your personal home once one’s funding level falls below a threshold 

4. Adaptive 
• Respond to conditions as they unfold by varying growth allocation and 

consumption as time (age) rises and funding levels change  
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Computational Challenge 
– 1,000 stochastic demographic simulations 
– 2,000 investment simulations per year 
– Over 50 years 
– ~1,000 calculations p.a. (age pension, tax, rebalancing) 

• 100,000,000,000 calculations per strategy tested 
    or 10E10 calculations  

– To test all practical consumption, investment and product purchase 
strategies would require 10E24 calculations 
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Dashboards and Objective Function 
Results: maintain current investment strategy and the couple consumes 
all their discretionary desires 
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Impact of reducing consumption 
Another strategy: Consume 90% of discretionary desires, reducing by 5% 
p.a., and maintain the investment strategy 
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SOFTWARE DEMONSTRATION 



Conclusions 
• The standard approach of using: 

–risk tolerance questionnaires which map onto model portfolios  
–expected (deterministic) returns for each asset class 
–assuming clients live to their life expectancy 

Results in a finding that may be overly optimistic, as tail risks are 
ignored 

• Similarly simplistic rules (like the 4% rule) tend to be overly pessimistic 
• In general, the selection of a consumption strategy is far more 

important than the chosen investment strategy  
• It’s crucial for retirees to understand the trade-off and tension 

between their consumption/investment strategy and the risk of a 
shortfall 
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QUESTIONS 
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