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1. Introduction

2011/9/12 3



1. Introduction (1/2)

In the last two decades, with improvements in 
quality of life, the health of the environment, and 
medical technology, the average human life 
expectancy has significantly increased.
The aging population is becoming a serious issue 
that needs to managed in almost every country.
As average life expectancy gradually increases, 
an individual’s decision making processes and 
outcomes may become affected by longevity risk.
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1. Introduction (2/2)

Longevity risk can be briefly defined as the risk that 
the population might live longer, on average, than 
originally anticipated.
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• The budget deficiency makes a brake on economics 
development for one country. 

Country

• Insurance companies enhance the probability to become 
insolvency.

Life
insurance 
companies

• If people live longer than their life expectation, they 
could face there is no enough money to support 
unanticipated extending living.

Individual



1. Introduction-Literature (1/2)

Consumption Deciosion : “Life Cycle 
Hypothesis”, (Hamermesh (1984), Modigliani 
(1986), Haider and Stephens (2004), Mathieu 
(2006), Hurst (2008))
Investment Decision: Bakshi and Chen (1994), 
Ang and Maddaloni (2005), Athanasoulis 
(2006), Huang et al. (2010)
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1. Introduction- Motivation

Many previous papers only consider the relationship 
between one-dimension decision and population 
structure due to the limitation of data.

We use the experimental method to consider two-dimension 
decisions jointly under longevity risk. 

It is difficult to track how households proceed with 
their consumption and investment decision for the 
long period. 

Use the experimental economics could provide another way 
to analyze the households’ behavior under longevity risk. 

2011/9/12 7



2. Longevity Risk and 
Experiment Methodology
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The longevity risk – The process of life

How to avoid longevity
risk is important 



2.2 Experiment Methodology

Figure 1 Experiment Frame
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2.2 Experiment Methodology

This questionnaire mainly contains three parts 
including household demographic, health status 
perception and risk aversion. 
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Demographic

1.Gender
2.Education
3.Number of children 
4.Family salary
5.Net wealth 
6.The bequest     

motivation 

Health status 
perception

1. Life expectation     
2.Health status
3.Health-care   

expenditure

Risk aversion 

Eisenhauer and 
Ventura (2003) 

method 



2.2 Experiment Methodology

Every five years means one turn in our 
experimental process. 
We assume the thirty years old as the start point 
in our experiment, the participants will have 
seven turn decisions until they become sixty-five 
years old. (pre-retirement period)
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Life
Expectancy

Under 64 65-69 70-74 75-79 80-84 85-89 Over 
90

Experiment
Turn

7 turns 8 turns 9 turns 10 turns 11 turns 12 turns 13 turns

Table 1 The Experimental Turn Table



2.2 Experiment Methodology

All participants will be asked to join this experiment two times. 
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• Without longevity risk, participants will 
proceed with their decisions, and live 
until as their expectation in the 
questionnaire.

the first 
round

• By telling participants have the 
opportunity can extend their live age 
from zero to ten years, the participants 
proceed with their consumption and 
investment decision when understanding 
they could live to longer.

the 
second 
round



2.2 Experiment Methodology

The purpose of this paper is investigating how 
the household proceed with their consumption 
and investment decisions under longevity risk 
by experimental economics methodology. 

We recruited nearly one hundred participants 
who their ages are nearly thirty years old and 
have married to join our experiment.
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2.3 How to evaluate the risk aversion 

Eisenhauer and Ventura (2003) use the only question 
posed by the Bank of Italy in its 1995 Survey of 
Italian Households’ Income and Wealth. 
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You are offered an opportunity of acquiring a 
risky security permitting you, with same 

probabilities (50% versus 50%), either to gain 
ten millions NT dollars or to lose all the capital 

invested. What is the most amount you are 
willing to pay this security?



2.3 How to evaluate the risk aversion

.
reservation price
net wealth (total asset minus total liability)

.
the outcome of favorable state results in income
the outcome of favorable state results in income
risk averter will establish a reservation price
risk lover will pretend a reservation price

5          risk neutral will set a reservation price
A Taylor series expansion of the right-hand side of equation  can extend 
around an income  of       .
.
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2.3 How to evaluate the risk aversion

The Pratt-Arrow measure of absolute risk aversion can be 
derived as the follow.

We can investigate the participants with different risk aversion 
how to proceed with their consumption and investment 
decisions under longevity risk. 
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2.4 Consumption and investment 
decisions

The process of wealth accumulated before retirement period is shown as the 
equation (7). 

(Pre-retirement: thirty years old to sixty-five years old)
and        are respectively the household wealth at turn t and t+1.
is salary at turn t. 
is the consumption amount at turn t.
and       are respectively risk-free return and risky asset return.
and         are respectively  percentages invest on the risk-less asset 

and risky asset. 
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2.4 Consumption and investment 
decisions

After retirement without longevity risk
In the first round, the participants proceed with their decisions without the 
longevity risk was described as the equation (8).  is participants’ expectation. 
The participants make the decisions with clearly know how long they will 
live.
.

.             (Post-retirement: sixty-five years old to the participants’ expectation)
After retirement with longevity risk
In the second round, the household will extend their life extension from zero 
to two turns. Under longevity risk, how the household proceed with their 
consumption and investment decisions after retirement was described as 
equation (9).
.

(To extend the participants’ life from zero to two turns)
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3. Variable Definitions and Statistics
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3.1 Variable Definitions-1
Table 1 Variable Definitions
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3.1 Variable Definitions-2
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Table 2 Variable Definitions



3.2 Statistics-1
Table 3 The Percentages of Participants
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4. Empirical Model and Results 
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4.1 Empirical model

The main purpose of this paper is how households 
will adjust their consumption and investment 
decisions under longevity risk.

In the first round, the household proceed with their 
decisions without longevity risk. 

In the second round, the household make their decisions 
with longevity risk when other conditions are same. We 
observe the differences of consumption and investment 
decisions in two rounds.
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4.1 Empirical model

Model 2:

the ratio of average consumption to average salary in period j (j =1,2,3) .
j    respectively means all period, pre-retirement period and  post-retirement period).

means the differences of consumption-to-salary ratio in the first round (without  
longevity risk) and the second round (with longevity risk). 
means average percentages that household put money on risk-free asset in each turn.
means average percentages that household put money on risky asset in each turn.
and              respectively means the differences of risk-free and risky asset ratio in      

the first round (without longevity risk) and the second round (with longevity risk).
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4.2 Empirical Results

No matter in pre-retirement, post-retirement and 
whole life, there is nearly no variables except 
education will affect consumption decision.

People with lower education will consume less after 
retirement to alleviative longevity risk. However, they still 
maintain the same consumption level before retirement.

It is difficult to cut off same necessary expenditures such as 
diet, clothes, transportation, mortgage loan, education and 
raising children fee before retirement. 
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4.2 Empirical Results

Even if some expenditure such as transportation, 
mortgage and raising children fee can be reduced 
after retirement, health care and medical spending 
will increase significantly at this moment.

The consumption decision has its own rigid and 
inelastic characteristics. Based on our empirical 
results, it is difficult for households to reduce their 
consumption to avoid the longevity risk. 
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4.2 Empirical Results-4

We find that households prefer changing their asset 
allocation to reducing their consumption when they 
face the longevity risk.

Households with greater risk aversion, more children 
and bequest motivation will decrease the proportion 
of risky asset under longevity risk. 

Households with higher life expectancy will increase 
their risky asset holding after retirement. The main 
results of this paper support households truly adjust 
their behavior to avoid the longevity risk.
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5. Conclusions 
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Conclusion (1/2)

The households prefer changing their investment 
decision to reduce their consumption when they 
face the longevity risk.
Our empirical results support that households 
with characteristics such as greater risk aversion, 
more children and bequest motivation will reduce 
the proportion of risky asset under longevity risk.
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Conclusion (2/2)

The households with higher ARA and RRA 
will be more conservative when they face 
longevity risk.
We find that households with higher life 
expectancy will put more money on risky asset 
after retirement period.
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Thanks For Your Attention!
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