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Abstract 

Researchers  have attempted to explain the ‘annuity puzzle’ - the failure of people world-

wide to insure privately against longevity risk - with both rational and behavioural 

hypotheses but have not managed to persuasively solve the problem. Focusing on the 

Australian context, and attempting to calibrate an experimental test-bed to the Australian 

situation, I  test experimentally the hypothesis that pre-existing annuitisation in the form of a 

means-tested public age pension reduces the demand for a life annuity as a benefit type in 

retirement. The hypothesis is addressed through a laboratory experiment since this 

methodology allows us to study the counterfactual absence of pre-existing annuitisation in an 

otherwise-identical situation. Our experimental results suggest that pre-existing annuitisation 

in the form of the means-tested public age pension does not reduce the demand for life 

annuities. We interpret the findings as evidence that pre-existing annuitisation in the form of 

a means-tested public pension does not offset the demand for life annuities. We suggest some 

possible avenues for future research.  
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Chapter 1: Introduction 

In retirement, how long one will live relative to one’s resources and how one manages this 

uncertainty has always been a major issue. Set against the background of an ageing 

population and increasing life expectancy (shown in Figure 1, below), longevity and products 

which insure against longevity risk are becoming an increasingly  significant problem in the 

discussion about the retirement income system. Specifically, the discussion focuses on the 

need to provide a range of products which will allow people to manage a longer retirement 

better. One of these products is the life annuity which is the focus of this thesis. 

Figure 1. Average Increases in Life Expectancy 

Chart shows increase in the life expectancy of males. Females have had a similar increase in life expectancy but 

live longer than males. 

Source: ABS (2008), as cited in Australian Treasury, p 118 (2010). 

Life annuities are financial instruments which allow a person to exchange a lump sum for an 

income stream that lasts for the whole of their life. The main purpose of this instrument is to 

insure against longevity risk, i.e. people living lives too long relative to their. It is well-

documented (Brown (2008)) that people world-wide tend to buy too few of these instruments. 

This under-consumption is known as the ‘annuity puzzle’. Several explanations, in the 

rational choice tradition as well as “behavioural” (e.g., Thaler and Sunstein 2008), have been 

provided in the literature; one of these is the topic of the present experimental investigation. 



8 
 

The question of Life Annuities has policy relevance in the context of longevity insurance. 

The recommendations of the Australia's Future Tax System Review state that mandatory 

products or restrictions "should only be adopted where there is strong evidence that people 

are unable to make decisions that are in their best interests" (Australian Treasury, p 117 

(2010)). This thesis will shed light on whether the widespread failure to purchase Life 

Annuity products is a rational phenomenon that has failed to be captured by theories thus far 

or whether it is a mistake on the part of retirees. The former case suggests that policy 

intervention is not necessary while the latter suggests that people are unable to make 

decisions in their best interest, thus providing support for various forms of nudging people 

towards longevity products. This is not the first time such paternalistic interventions have 

been suggested in the realm of retirement saving. In encouraging people to save more, one 

obvious example is the Superannuation Guarantee which mandates saving in Australia. 

Another is introducing a pre-commitment device where people agree in advance to a rate of 

saving (Benartzi and Thaler (2004)), thereby overcoming present-biased preferences. 

1.1 The Australian Annuity Market Overview 

The size of the annuity market has always been small in Australia but in recent years the 

market has essentially disappeared. In 2001 the total value of life annuities purchased was 

$166 million which was small relative to the purchase of other types of annuities (term 

annuities and term annuities with residual capital value) which had a total value of purchases 

of over $2.3 billion (Plan for Life Research, Immediate Annuity Report (2009)). In 2005, and 

again in 2009, the annuity market crashed to the point where in 2009 only 20 life annuities 

were sold in Australia, totalling around $4 million. According to Bateman and Piggott (2010) 

in 2009 lump sums accounted for 48% of benefits paid and account-based pensions 

accounted for 49%. The remaining 3% were either life or term annuities. 

1.2 Welfare Aspects of Annuities 

Given the small size of the annuity market in Australia, it is relevant to investigate why this is 

the case and what solutions may exist to address the issue of lack of longevity insurance in 

retirement. First we must establish that life annuities are indeed welfare enhancing products. 

A person must take into account several sources of uncertainty in their planning after 

retirement. Brown (2007) highlights how long one will live (longevity risk), future 

expenditure needs especially unseen ones like medical expenses (contingency risk) and future 
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real rates of return (investment risk) as some of the most significant retirement risks. The risk 

of longevity creates a situation where a person must balance the risk of consuming too 

heavily and therefore running out of money before death against consuming too lightly 

leading to a lower level of living standard than they could afford if they consumed at the 

optimum level. Given these scenarios, a life annuity offers value by allowing a lump sum to 

be exchanged for an income stream that continues for the whole of life to eliminate this 

longevity risk. 

The way in which an annuity offers longevity insurance is clear, but the level of income 

offered by a life annuity (known as the replacement rate) must also be compared to other 

options. If the replacement rate is very poor, this would be an obvious reason for the 

unattractiveness of life annuities. Economic theory says that life annuities can increase 

welfare by providing consumers with a higher level of lifetime consumption. To understand 

how this is so, consider a group of people entering into a life annuity contract with an annuity 

company. By the end of the first year some proportion of these people die and their payments 

can now be split between survivors. These extra payments are given in exchange for an 

individual forfeiting all future payments upon death and are known as the 'mortality 

premium'. 

To understand how the mortality premium operates let us consider a two period example. If a 

person invests $W in bonds with a real rate of return of r% they receive $W(1+r) in the 

second period. If this person invests $100 in bonds and the interest rate is 5%, he is able to 

consume $105 in the second period. Now let us consider the same person investing in a life 

annuity receiving the mortality premium. If this person has a probability p of dying in the 

next period, an actuarially fair annuity pays $W(1+r)/(1-p) in the second period. Using the 

same values of W=100 and r=5% as above and if the probability p of dying in the next period 

is 3%, a person buying a life annuity is able to consume $108.25 in the second period. The 

difference between the two payments - $3.25 - is the mortality premium. If one places no 

value on wealth after death then the life annuity dominates the bond. 

Annunitising one's wealth allows greater consumption than many alternatives. Brown (2007) 

compares the timeline of payoffs from a 65 year old who purchases a life annuity with several 

alternatives: self-annuitisation, amortisation and a "1 over life expectancy" strategy. In his 

example the life annuity costs $100,000 and the purchaser receives $7,704 annually from it 

until death. An individual who self-annuitises by putting his $100,000 into a non-annuitised 
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account earning the market rate of interest and withdrawing the same $7,704 annually that the 

annuitant receives would run out of money by age 85 as he does not receive the mortality 

premium. An individual investing all his money in an account generating the market rate of 

interest and amortising (spreading it evenly) over 35 years (age 65 to 100) receives income 

about 25% lower on average than the annuity. This individual is also at risk of having no 

more money if they live beyond 100 years. The last approach is the "1 over life expectancy" 

strategy which involves an individual drawing down an amount each period that is 

proportional to life expectancy. At advanced ages they withdraw more of their total than at 

earlier ages. Even with this method of drawdown the income from the strategy never exceeds 

the income of the life annuity and falls to less than 40% of what the annuitant would receive 

for a person in their 90s. Brown (2007) concludes that a Life Annuity is superior to these 

three alternative retirement strategies in the domains of replacement and longevity insurance. 

In support of this, Chai et al (2011) -- through a study of lifetime welfare -- find that annuities 

do form part of the optimal lifecycle portfolio.  

1.3 Institutional Setting1 

1.3.1 The Three Pillars 

The major features of the Australian retirement system are a means-tested safety net, a 

mandatory system of personal retirement saving known as the Superannuation Guarantee and 

tax concessions for further voluntary retirement saving. There is no mandatory post-

retirement benefit, the choice is open. 

The Age Pension 

The first pillar means-tested safety net is known as the Age Pension in Australia. The Age 

Pension is financed from government general revenue and pays 27.7% of average male full 

time earnings to a single retired person and 41.3% to a retired couple. These payments are 

indexed to the greatest of the growth of CPI, a special pensioner and beneficiary living costs 

index and male average earnings. The eligibility criteria are an age of 65 (for men, 64 for 

                                                 

1 All statistics in this section are from the Centrelink website and are current as of July 2011 unless noted 
otherwise. 
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women, with an   increase to 67 for both men and women by 2023 (Australian Government, 

2009)) and 10 years of residency in Australia with some minor exceptions. 

The means-tests on the Age Pension apply to both income and assets, but importantly the 

retiree’s owner-occupied residence is excluded from the test. According to Bateman and 

Piggott (2010) these have the effect of excluding the best-off 25% of otherwise-eligible 65+ 

people from receiving benefits. Of the remaining 75% of eligible 65+ people that receive the 

Age Pension, around 60% --  45% of all retirees (Bateman and Piggott (2010)) -- receive the 

full amount which is currently around $18,900 annually. The remainder who still receive 

some Age Pension face a taper from the means-tests which reduces their payments below 

$18,900 annually. A full pension is available to a person owning less than $186,750 in assets 

(for a single homeowner, this threshold is higher for non-homeowners and for married 

couples) and earnings less than $150 per fortnight ($3,900 annually). A part Age Pension is 

payable to a person until their assets reach $673,000 (again a single homeowner) or income 

reaches $1,608 per fortnight ($42,000 annually) at which point no pension can be claimed. 

More detail on means-tests can be found in Appendix 1. The test which results in the lower 

Age Pension payment is applied. In all, the Age Pension is currently the major income source 

for most retirees. 

The Superannuation Guarantee 

The second pillar Superannuation Guarantee is a mandatory, predominantly defined 

contribution retirement saving scheme. The minimum mandatory contribution is 9% of 

earnings which must be paid by the employer at least every 3 months. The Superannuation 

Guarantee has been in place since 1992 and began at a rate of 4% (3% for small employers), 

and was increased until it reached 9% in 2002 (Bateman and Piggott (2010)). The 

Superannuation Guarantee will not yield substantial benefits for some time and it will be 25 

years before people begin to retire having worked their entire lives under a system of 

mandated saving. 93.5% of Australian employees are covered under the Superannuation 

Guarantee (Connolly (2007)). The only exceptions are those earning less than $450 per 

month and those under 18 or over 70 years of age (and some other minor exceptions). 

Retirement savings held under the second pillar are preserved until the beneficiary reaches 

age 55 (known as the preservation age) for people born before 1 July1960, increasing to age 

60 for people born on or after 1 July 1964. 
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The first cohort to go through the mature Superannuation System will emerge in 2051, at 

which point the people who were 16 in 2002 and therefore worked their whole lives under a 

system of mandated contribution of at least 9% reach 65 years of age. There is some debate 

over the definition of a mature system, an alternative is that the system is mature once people 

have worked their entire lives under a system of mandated contributions, even though these 

contributions began at only 4% (Keegan et al (2010)). In this case the system would be 

mature in 2043 when people who were 15 when compulsory contributions began in 1993 turn 

65. 

Voluntary Contributions 

The third pillar in the Australian Superannuation System is Voluntary Retirement Saving. 

Many people contribute more than 9% of their earnings to a superannuation fund either 

because employers choose to make more than the minimum 9% contribution or because 

employees supplement the 9% with contributions of their own. Voluntary contributions are 

encouraged by tax-concessions. These include the government co-contribution in which the 

government provides an additional 100% of the employee’s contribution (but this is only for 

low income earners) and tax rebates for spouse and child contributions. Another form of 

voluntary contribution is salary sacrifice in which an employee agrees to have part of their 

earnings garnished to be put into their superannuation: these contributions are taxed at the 

employer contribution rate of 15% rather than the employee’s marginal tax rate. 

Voluntary contributions amount to about 7% of wages and salaries but the distribution is 

skewed (Connolly (2007)). In 2007, only 30% of superannuation fund members made any 

voluntary employee contributions, 13% made salary sacrifice contributions and only 20% of 

those eligible took advantage of the government co-contribution scheme2 (ABS (2009)). 

1.3.2 Choice of Benefit 

In Australia there is no mandatory benefit type. Therefore retirees can take benefits as a lump 

sum and/or an income stream. Income streams include term and life annuities and phased 

withdrawal products, called account or allocated pensions. All benefits are tax-free for people 

                                                 

2Employment Arrangements, Retirement and Superannuation, Australia, Cat No. 6361.0. April to July 2007 
(Re-issue). Canberra. 
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aged 60 or above. All benefits are subject to  means-tests for the Public Age Pension but 

different types of benefit are treated differently under the tests3. 

Lump sums 

Benefits can be taken as a lump sum which are subject to less tax-concessional treatment than 

an income stream product. Once a lump sum is taken, any income generated is not covered by 

the Superannuation tax concessions for benefits. 

Annuities 

Prior to the crash of the annuity market in 2008-09 many types of annuities had been 

available in Australia. These include lifetime and fixed-term annuities, nominal or indexed, 

single or joint, options for a guarantee period, reversion and return on capital (Bateman and 

Piggott (2010)). The removal of concessions in 2006-07 relating to the treatment of annuities 

for the Age Pension means-tests led to a severe shrinking of the Australian annuity market. 

This was the culmination of the process of extending the means-test concessions for life 

annuity products to non-annuitised products which caused the demand for life annuities to 

fall steadily. 

Phased Withdrawal Products 

According to Bateman and Piggott (2010), phased withdrawal products are now the most 

popular type of retirement benefit. When they were first introduced in 1985 they were called 

'allocated pensions' and currently they are known as 'account-based pensions'. A phased 

withdrawal product allows retirees to invest their superannuation accumulation in a portfolio 

of whatever risk level they wish. They are then allowed to decide how much income they 

wish to withdraw annually subject to minimum drawdown requirements (Figure 2). If retirees 

follow this drawdown schedule then the underlying assets accumulate tax free. 

 

 

 

                                                 

3 Details of how treatments differ can be found in Appendix 1. 
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Figure 2. Drawdown Requirements for Phased Withdrawal Products 

 

 

 

 

 

Source: Superannuation Industry (Supervision) Amendment Regulations 2007 (No.1), Schedule 3 cited in 
Bateman and Piggott (2010). 

The various products outlined above have different characteristics in terms of which risks 

they insure against in retirement. The following table outlines the coverage each product 

gives over a few selected risks. 

Figure 3. Coverage Against Various Risks by Choice of Retirement Benefit 

Source: Derived from Mitchell et al (2006) Table 3, cited in Bateman and Piggott (2010). 

The remainder of the thesis is structured as follows. In Chapter 2 we present an extensive 

literature review on the research which attempts to explain the low level of annuitisation in 

retirement in many countries. In Chapter 3 we describe the procedures of an experiment 

designed to investigate the impact of pre-existing annuitisation in the form of a means-tested 

public age pension on demand for life annuities. In Chapter 4 we present a summary of the 

experimental results and an econometric examination of the data. In Chapter 5 we present the 

conclusions drawn from the data analysis, a discussion of how this project could be improved 

and what directions could be taken for future research. 

Age % of Account Balance 
<65 4 

65-74 5 
75-79 6 
80-84 7 
85-89 9 
90-94 11 
95+ 14 

Type of Benefit Longevity Investment Inflation 

Term Annuity (fixed) Low High Low 

Life Annuity 
(indexed) 

High High High 

Phased withdrawal Medium Low Medium 

Variable Life Annuity High Low Medium 
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Chapter 2: Literature Review 

2.1 Why is annuity demand so low?  The Demand Side 

Having established the credentials of annuities in economic theory and the fact that the 

annuity market is very small in Australia and internationally in the previous chapter, the 

discussion in this chapter now turns to explanations for why annuity demand is so low. We 

begin by summarising the rational demand-side explanations for low annuity demand before 

moving onto the behavioural explanations and finally the supply side. 

2.1.2 Rational Explanations 

Pricing and Adverse Selection 

The price of annuities and adverse selection is almost always the first explanation presented 

to explain low annuity demand. Brown (2007) notes that the mortality rates of annuitants are 

different from population. This difference reflects two factors. The first is the difference in 

mortality between annuitants and non-annuitants (illustrated in Figure 4) that arise from the 

fact that annuitants tend to have higher income and wealth than non-annuitants, factors which 

are correlated with longevity (Finkelstein and Poterba (2002)). The second is adverse 

selection arising from the information asymmetry between the annuitants and annuity-

providers over the annuitant's health and therefore, expected longevity (Finkelstein and 

Poterba (2002)). Doyle, Piggott and Mitchell (2004) analysing Australian data find that total 

loading4 is 12% and that half of this is due to adverse selection. 

 

 

                                                 

4 'Loading' refers to the difference between the initial premium paid for the annuity and the expected present 
discounted value of the stream of payments. The difference is due to costs of marketing, commissions, 
administration, reserve requirements, taxes and adverse selection (Doyle, Piggott and Mitchell (2004)). 
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Source: Doyle, Piggott and Mitchell (2004) 

Figure 4. Cumulative Cohort Survival Probability 
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According to Fong (2011), currently most companies that sell annuities collect only 

information on the age and gender of the applicant. In research designed to create a better 

pricing system for annuities, Fong (2011) finds that age and gender only account for 7% of 

the variation in mortality. When other factors are added including histories related to health 

factors (lung disease, heart disease and diabetes), income, marital status, education, body 

mass index, high blood pressure, psychiatric condition and cognition, 30% of the variation in 

mortality can be accounted for. The factors identified in this study are also tractable in that 

they are exogenous (for example birth region is an exogenous variable while current region 

may be endogenous) and objectively measurable. If the factors identified in the research of 

Fong (2011) were adopted in annuity pricing, annuity demand might rise as a result of prices 

more closely reflecting underlying mortality. 

Despite all this, pricing issues are only significant if demand for annuities is elastic. Results 

from a survey using hypothetical elicitation reported in Brown et al (2007) show that a 33% 

rise in the value of annuity payouts induces approximately 20% of respondents to switch 

from their stated preference from choice of a lump sum to an annuity. Given that empirical 

loads are in the region of 10-15%, a simplistic linear extrapolation shows that only around 

10% of the population would switch to annuities if they were suddenly offered at actuarially 

fair prices. Based on this evidence, pricing issues are not sufficient to explain the annuity 

puzzle.  

In Brown et al (2005) the authors show that an annuity need not be actuarially fair for full 

annuitisation to be optimal. The only conditions required for full annuitisation are the absence 

of a bequest motive and that the payouts from the annuity exceed the payouts from any other 

alternative assets. The intuition according to Brown et al (2005) is that "allowing individuals 

to substitute annuities for conventional assets yields an arbitrage-like gain when the 

individual places no value on wealth when not alive". 

Another interesting point about adverse selection is that if life annuities were made 

mandatory this would overcome the problem of adverse selection as under this regulation, 

people in the insurance pool would reflect the life expectancy of the population. This would 

allow insurers to sell the product at a lower price as they are no longer reacting to the 

selection issue by either refusing to sell or by selling at a higher price to discourage most 

people from buying. 
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Risk Sharing in Couples 

Risk sharing in couples is another explanation for low annuity demand. By pooling resources, 

a couple is able to capture a large share of the gains from annuitisation. Kotlikoff and Spivak 

(1981) show that even small families can access 70% of the gains from a formal annuity 

market. Furthermore insuring longevity risk within the family may be preferable to a formal 

annuity market as there is a degree of trust and level of information which alleviates the three 

main problems of insurance provision in an open market: adverse selection, moral hazard and 

deception (Kotlikoff and Spivak (1981)). This suggests that a couple's demand for an annuity 

should be much less than an individual. However if this is true and a significant reason for 

low annuity demand we should observe widows beginning to annuitise after the death of a 

spouse; we do not observe this. Further evidence from Brown et al (2007) finds no difference 

in the preferences between a lump-sum and an annuity for individuals and couples, 

suggesting that overall the pooling of risk in couples explanation for the annuity puzzle is 

rather weak. 

Bequest  Motives 

Bequest motives are another possible explanation for low annuity demand. In Yaari (1965), 

the seminal paper in the research of annuities and longevity insurance, it is concluded that in 

the absence of bequest motives a rational consumer facing an uncertain lifetime will find it 

optimal to fully annuitise their wealth. The important caveat here is the absence of bequest 

motives. Given that most annuities pay nothing on death, a person who wishes to leave an 

inheritance to their children will not wish to annuitise all their wealth. However, even if full 

annuitisation is not optimal due to a bequest motive, this does not mean that an individual 

will not wish to partially annuitise. Brown (2007) points out that an individual that is at all 

risk averse over the size of the bequest could divide their wealth into 'own consumption' and 

'heirs' consumption' and annuitise only the 'own consumption' part. Regardless of whether or 

not people consider this a strategy, there is still very little empirical evidence that people 

value leaving a bequest. Brown (2001) found that self-reported measures of the strength of 

bequest are not significant in explaining the decision of whether to annuitise at retirement. 

The same study also found that retirees with no children were not more likely to annuitise 

than retirees with children. This evidence suggests that the bequest motive, while having an  

incentive effect in theory is empirically not a significant factor in explaining the annuity 

puzzle. 
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Incomplete Annuity Markets 

This theory suggests that low annuity demand may be due to the lack of some important 

features of the life annuity product. One significant area of market incompleteness in the US 

annuity market is the lack of inflation protection as annuities generally pay out in nominal 

terms. However this does not seem to be very significant in explaining overall low levels of 

demand for annuities as it has been observed that when inflation indexed annuities are 

offered, the demand for annuities does not increase in response (Brown (2007)). Also in the 

UK and Australian markets where annuities with inflation protection have been offered for 

many years, these still represent only a small proportion of the market. 

Another area of market incompleteness is the illiquidity associated with an annuity. It is 

usually impossible to borrow against future annuity payments, alter the timings of payments 

or reverse the annuity contract by selling it back to the provider or to a third party. Brown 

(2007) states that: "concerns about liquidity often arise in the context of health care 

expenditures" which are "highly uncertain, not fully insured, and can be quite large especially 

at older ages." If people are concerned for these expenditure shocks then it is reasonable that 

they would not wish to fully annuitise. However this does not exclude the recommendation of 

partial annuitisation, but we do not see much of this either. 

Preexisting Annuitisation 

Brown (2007) explains that the marginal value of additional annuitisation typically declines 

with the amount of wealth already annuitised. Therefore the fact that many people already 

receive an annuity in the form of social security (in Australia the Age Pension) may lead to 

low demand for additional annutisation. As a retiree that receives social security is already 

covered for longevity risk (albeit at a somewhat low replacement rate), they should find it 

less important to purchase an annuity outside the welfare system. Bütler et al (2011) find that 

this is especially true at low levels of wealth and income as the advantage of increasing (due 

to the means-tests) 'free' public age pension is great relative to the disadvantages of not 

receiving the mortality premium and a non-flat consumption pattern. They find that at low 

wealth levels it is optimal to cash out a lump sum and consume large amounts in the first 

years of retirement and then rely on means-tested benefits thereafter. However high wealth 

individuals will still find that annuity purchase is optimal and leads to a higher level of 

lifetime consumption as the mortality credit from the annuity is high enough to "dominate the 

incentives of the free means-tested supplemental benefits" (Bütler et al (2011)). Still, this 
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does not explain the extreme low levels of annuitisation we observe from even high wealth 

individuals with Brown (2007) commenting that it would be miraculous if the size of the 

public pension was exactly the size of the allocation to the life annuity in an optimal portfolio 

for so many people. 

It is this explanation of pre-existing annuitisation that will form the basis for this thesis. It is 

hard to examine whether or not public pension systems crowd out annuitisation empirically 

because the group that does purchase life annuities is very small. Therefore a lab experiment 

is an appropriate way to examine this question. 

2.1.2 Behavioural Explanations 

Having summarised the research into the annuity puzzle from the rational choice perspective, 

we now turn to behavioural explanations. Brown (2007) notes that because behavioural 

concerns loom large in the accumulation phase of retirement, there is now no reason to 

suppose that consumers become fully rational at the point of retirement.  

Financial Literacy and Complexity 

Financial literacy and complexity is a key behavioural explanation for low annuity demand. 

Brown (2007) concedes that in some cases it may be rational to opt not to educate about 

financial matters if the costs are too high relative to the benefits. However it is possible that 

when the gains for optimising a retirement plan are as large as they are, the decision for an 

individual not to educate themselves on finance is not fully rational. Survey evidence from 

Bateman et al (2011a) suggest that in general people have not planned the financial aspects of 

retirement and have little knowledge of retirement products including the Age Pension and 

life annuities. Only a third of respondents had heard of a life annuity and of those who had 

heard of it, many were confused about the specifics of the product: 68% wrongly thought that 

beneficiaries could receive the capital in the event of the holder’s death and only 42% 

believed that the income from the product lasted for the whole of life. Given that many 

people choose not to educate themselves on finance and that this lack of knowledge, 

especially of annuities, has been confirmed by survey results, it is not surprising that people 

in general act as if they do not value annuities highly; they probably do not understand the 

product. It should be noted however that some misconceptions would make the life annuity 

seem more desirable (such as if you thought the life annuity could be passed on to children), 
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so the effect of financial literacy and product knowledge is somewhat ambiguous but on 

aggregate appears to disfavour life annuities. 

Misleading Heuristics Regarding Insurance 

An economist's interpretation of insurance is as a mechanism for transferring resources from 

states of low marginal utility to states of high marginal utility (Brown (2007)). A life annuity 

does this by transferring money from states after death to states where the annuitant is alive. 

Contrary to this however, many people employ the heuristic that you buy insurance for bad 

events but not for good events (Brown (2007)). As far as annuities go, most people would 

view long life as a good thing and decide not to purchase the annuity to provide insurance for 

this event as they are employing the 'insurance is for bad events' heuristic. Whether or not re-

framing the long-life scenario into something bad (e.g. an elderly person living in extreme 

poverty, having outlived their money) is effective in increasing annuity demand is an 

interesting avenue for future research. 

Regret Aversion 

Regret aversion is another explanation for low annuity demand. At a glance the capacity to 

regret an annuity purchase after the point of death may seem implausible. However the 

scenario of interest is an individual purchasing an annuity and then learning that they have 

only a short time to love. This person is likely to experience regret during this period and may 

weight this scenario heavily in deciding whether to purchase an annuity (Brown (2007)). 

Despite this simple explanation it should be noted that regret aversion does not necessarily 

mean that individuals will avoid annuities. Braun and Muermann (2003) find that regret 

aversion leads individuals away from extreme outcomes. In the context of annuitisation this 

suggests that individuals will not want to fully annuitise but also will not want to neglect the 

insurance of an annuity completely. People may consider only the scenario where an 

individual regrets an annuity purchase due to news of their imminent death and neglect to 

consider the other side to this: the regret of living to extreme age and in poverty as they have 

not purchased a longevity product. The fact that levels of life annuity purchase are so low 

suggests that people do not weight the latter side of the argument very heavily. 
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Illusion of Control 

Brown (2007) lists the ‘illusion of control’ as a reason for why annuity demand is low. To an 

extent this is an issue of liquidity which has been discussed above in Incomplete Annuity 

Markets. It may also reflect a rational concern over the default risk of the annuity company, 

i.e. the company may go bankrupt. The strength of these objections raises concerns that the 

issue is deeper than a concern over liquidity. Individuals may believe they have greater 

control over their finances by holding wealth rather than receiving income (Brown, 2007). 

Given that control over the money entered is given up by entering into an annuity contract, if 

the illusion of control is significant this would help explain low annuity demand. 

Mental Accounting:  Consumption vs Investment frames 

Brown (2007) discusses how individuals may view an annuity as a gamble on their lives. If 

individuals focus on the ability of the annuity to provide a 'return on investment' they see the 

annuity as a loss if they die before their principle is returned and as profitable if they live a 

long time with a distribution of outcomes in between. According to Brown (2007), insights 

from prospect theory inform us that "annuities may appear unattractive in this frame because 

the potential losses are weighted more heavily than gains." 

Brown et al (2008) tests this hypothesis using a survey experiment. The paper decomposes 

the retirement benefit decision into an investment component where the individual has to 

decide how much to invest (and in which assets) and a consumption component where the 

individual has to decide how to spend the money from the investment post-retirement. 

Brown’s hypothesis is that individuals view the annuity decision through the investment 

frame by focusing on the risk and return aspects of the annuity rather than the consumption 

frame of what can be spent with the money. Considering that the accumulation phase of 

retirement saving is dominated by investment framing, it would not be surprising if this frame 

persists into retirement. 

Brown et al (2008) contend that in the consumption frame the annuity is seen as insurance 

against the possibility of living a long life and running out of money. To understand an 

individual’s thought process in the investment frame, consider a fully rational model where 

an individual maximises the discounted sum of each period’s utility from consumption: 
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where  is concave, <1 is the discount factor and  (time of death) is a stochastic 

variable. Annuities provide value in this context by transferring resources from states where 

resources have no value – death – to states where resources provide utility from consumption.  

Consider now an individual deciding between purchasing an annuity and a bond with a 

probability q of dying each period. From the mortality premium example given earlier this 

paper, remember that if the individual uses wealth W to purchase a bond with one period to 

maturity and real return R they can consume W(1+R) in the second period. If the individual 

purchases an actuarially fair life annuity they are able to consume W(1+R)/(1-q) if they live 

(the difference in these values is the mortality premium). In this example a bond has return R 

and no risk. An annuity however has return (1+R)/(1-q) with probability (1-q) and return 0 

with probability q. When the annuity is actuarially fairly priced and individuals have rational 

expectations about mortality the annuity has expected return R. Despite having the same 

return, the annuity appears riskier than the bond because its payoff depends on survival, the 

stochastic variable . This concern is consistent with market research which has found that 

many consumers view an annuity as a gamble rather than as insurance. Given the investment 

frame, Brown et al (2008) point out that the unattractiveness of an annuity is compounded by 

the fact that adverse selection and administrative costs mean that the payout is typically less 

than actuarially fair. This means that the perceived higher risk of an annuity is bundled with a 

lower return, making the life annuity seem very unattractive. 

Annuity  vs Investment frames 

Continuing in the thread of framing hypotheses, Agnew et al (2008) conduct an experiment 

applying negative framing based on 'fear appeals' (used to influence health behaviour like 

smoking) to the choice between an annuity and an account based pension. In the annuity-

biased treatment the drawbacks of investing - that is, the potential for negative market 

fluctuations and the potential to out-live one's money - are highlighted and a life annuity is 

presented as a solution. In the investment-biased treatment the drawbacks of a life annuity - 

the inability to take advantage of positive market fluctuations, the inability to bequest and the 

possibility of dying early and failing to recover your investment - are highlighted and the 

investment is presented as a solution. If it is possible to influence decisions by framing of this 
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sort, then, according to Agnew et al (2008), we might also see these effects in the market 

place. The results confirmed that the negative frames do influence decision-making and in the 

directions hypothesised: negative framing of annuities reduces the likelihood of the 

participant choosing the annuity and negative framing of the investment increases the 

likelihood of the participant choosing the annuity. Agnew et al (2008) conclude that financial 

advisers may influence the decisions of their clients, even unintentionally by the way they 

present information. 

2.2 What about the Supply Side? 

Although all the discussion so far has been on the demand side of the annuity puzzle, the 

supply side is also significant. Supply side issues are not the focus of this paper however, so 

they will only be discussed briefly. According to Purcal (2006) the three main issues facing 

providers of life annuities are interest rate risk, longevity risk and currency risk. 

Interest rate risk 

As the Australian government moved further into surplus (at the time of the article), it was 

generating less debt and therefore a lack of quality long term debt which could be used to 

manage the risk associated with annuities. This issue is particularly great in the supply of 

indexed debt. When annuity customers wish to buy index annuities, the annuity company 

requires long term indexed assets to match the stream of liabilities generated. The Australian 

government has issued 10-year indexed bonds in the past but now seems to have little interest 

in continuing to issue these securities, creating a problem for companies wishing to provide 

indexed annuity products (Purcal (2006)). 

Longevity risk 

The element of longevity risk of concern to the provider of annuities is the systematic portion 

of mortality risk: the risk of increases in population longevity (as opposed to individual 

longevity, which is the unsystematic part) caused by medical advances allowing people to 

have higher life expectancies (Purcal (2006)). Annuity companies usually manage this risk by 

employing reinsurance. The problem arises here that the reinsurance companies do not have 

the data to model systematic longevity (Purcal (2006)) and so reinsurance for longevity risk 

has largely disappeared from the market. 
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Currency risk 

The fact that long term debt, including indexed long term debt, is absent in the local market 

has forced annuity companies to look overseas for assets to manage the risks of providing 

annuities. This exposes the company to currency risk which must be hedged with currency 

swaps, adding to the cost of annuities (Purcal (2006)). 

With the preceding concerns in mind, the Australia's Future Tax System Review (Australian 

Treasury (2010)) came up with several recommendations to help remedy supply side issues. 

The first was a recommendation that the government itself issue long-term securities to help 

annuity-providers manage investment risk. The second was that the government make 

available the data needed to create a longevity index which would help annuity-providers 

hedge longevity risk and the third that the government remove prescriptive rules relating to 

income streams that restrict product innovation. Another recommendation was that the 

government should consider becoming an annuity-provider itself although this would be 

subject to an accurate pricing of risk being taken on by the government. The Review also 

recommended the government should further consider limiting how much a person can 

purchase from the government (if the recommendation to become an annuity-provider was 

adopted). 

In conclusion, many avenues have been explored in attempts to explain the annuity puzzle 

with both rational and behavioural formulations. Even though the literature on this is 

extensive, many of these solutions present more problems than they solve so the annuity 

puzzle persists. 
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Chapter 3: Experimental Design and 
Implementation 

The context for this experiment is the choice of benefit at the point of retirement. The initial 

endowment represents the amount of money a person has saved up when they decide to retire. 

This person must now take that accumulation and decide how to turn it into income in 

retirement. In this experiment the choice is simplified to only two options: using the entire 

lump-sum to purchase a life annuity or investing the lump-sum and withdrawing money for 

consumption each period. 

The Baseline (Retirement) Treatment5 

Our Baseline, or control, treatment is derivative of the experiment used in Agnew et al 

(2008)6. Participants began with $20 and were given the option of using the money to 

purchase a life annuity (the 'Life Annuity option') or to invest the money (the 'Investment 

Account option'). If the experimental participant selected the Life Annuity option they had no 

more decisions to make and received $5.59 to take away from the experiment for each period 

they survived. The probabilities of survival from each round to the next were homogeneous 

across, and known to, each participant. If the participant chose the Investment Account 

Option they had to make two additional decisions each round. Firstly, they had to decide how 

much money to withdraw and secondly, they had to decide how to split their money between 

a simulated equity market and a risk-free asset. Money allocated to the equity market account 

rose or fell depending on a probability distribution calibrated to equity market returns from 

1925-2006. This distribution of probabilities was made known to the participants and all 

participants faced the same simulated market. Money allocated to the risk-free account is 

safe; it does not fluctuate with the market but it also bears no interest. In the Investment 

Account option, the amount of money a participant walks away from the experiment with is 

equal to the sum of their withdrawals each round. There is a minimum amount for this 

withdrawal for each round which simulates the minimum amount of money one needs each 

period in retirement. In the Investment Account option there were two conditions. The first 

                                                 

5 For the instructions see Appendix 5. 

6I would like to thank Julie Agnew for generously providing a copy of the instructions used for the experiment 
in Agnew et al (2008). 
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was a penalty if the balance of a participant's account fell below a threshold at the beginning 

of a period. This penalty reflected running out of resources in retirement and living in 

poverty. The second condition was that a participant would earn (i.e. take away from the 

experiment) 20% of any money left in their account at the time of their simulated death. This 

reflected the fact that as a retiree they are able to bequest any money they have remaining at 

their time of death whereas if they purchased a life annuity they forfeit all future payments 

upon death. 

The Pension Treatment7 

The main treatment variable was the presence (or absence, in the Baseline treatment) of a 

Public Age Pension. Importantly, we undertook a serious attempt to calibrate8 the laboratory 

parameterisation to Australian data. Participants were informed whether they were (in the 

Pension treatment) or were not (in the Baseline, or control, treatment) going to receive Public 

Age Pension payments. In the Life Annuity option, the Public Age Pension payments were 

added onto the life annuity payments each round and the participants simply walked away 

from the experiment with this additional amount. In the Investment Account option, the 

Public Age Pension was added to the amount of money participants began each round with. 

As in the Baseline treatment, participants took home only the money they withdrew from 

their accounts. However, the additional money from the Public Age Pension gave them more 

money to withdraw. This treatment is the main advance compared to the design in Agnew et 

al (2008). 

Other Tasks 

After the main Retirement experiment, participants were also asked to complete a financial 

literacy survey9 which was adapted from Bateman et al (2011b), a risk assessment task10 

which was adapted from Holt and Laury (2002) and a demographic survey11. The results 

                                                 

7 Two sets of instructions viewable in Appendix 6 and Appendix 7. 

8 Details of these calibrations can be found in Appendix 2. 

9 Viewable in Appendix 3. 

10 Viewable in Appendix 4. 

11 Viewable in Appendix 8. 
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from these tasks were used to explain the decision between the Life Annuity option or 

Investment Account option in the experiment. 

Hypothesis 

If a person receives the Public Age Pension they are already insured for the key risks in 

retirement that are provided for by a life annuity (that is, longevity risk, market/investment 

risk and inflation risk) albeit at a lower replacement rate. Therefore they will be less likely to 

select the Life Annuity option and more likely to select the alternative Investment Account 

option as a benefit type in retirement in this experiment. If the hypothesis is true we will 

observe a lower rate of people selecting the Life Annuity option in the Pension condition than 

in the control condition. 

Decision-Theoretic Prediction 

The Life Annuity Option has an expected value of $25.16 

Due to the fact that participants can withdraw anywhere between $3 and their whole 

endowment each period, it is not easy to calculate the expected value of the Investment 

Account option without making assumptions about participant behaviour. However let us 

consider what would happen if a participant attempted to replicate the payoffs of the Life 

Annuity option with the Investment Account option. In the Investment Account option, if you 

withdrew $5.59 per round (the amount that is provided each round by the life annuity) and 

always received the market rate of interest (8%), you would run out of money after round 4. 

In order to withdraw $5.59 per round your market investment must grow at a rate of 27% per 

period. There is about a 28% chance of a market movement of 24% or greater each period, 

but the probability of this occurring in all 5 (this is only 5 and not 6 because there is no 

market movement before the first period) periods is 0.17%. It can be seen from these 

calculations that the Life Annuity option in the experiment is the option that a risk neutral 

person would choose. However a risk averse person concerned about the probability of dying 

very soon in the experiment may be best off selecting the Investment Account option and 

withdrawing a significant amount of money immediately. 

Overview of sessions 

In total there were 6 sessions. One was a pilot with only 6 participants. Two sessions 

implemented the Baseline, or control treatment, with no public pension. Three sessions were 



29 
 

Pension treatments. After analysing the results from the first Pension treatment session, we 

decided that the counter-intuitive results might be due to unclear instructions. This caused us 

to re-write the instructions and to conduct two more Pension treatment sessions. The two 

Pension treatments (original instructions, rewritten instructions) are considered different 

treatments for the purpose of our analysis.  

In total there were 95 participants in the Baseline and Pension sessions. The average earnings 

per participant in the Pension treatments was $30. This includes both pension treatments as 

the payoff structure was the same in both. In the Baseline treatment the average earning was 

$24. 

3.1 Implementation 

Participants for these experiments were recruited via ORSEE (Online Recruitment System for 

Economics Experiments; (Greiner (2004))) which is a recruiting management tool for  

UNSW students who have agreed to be part of the participant pool for the experimental lab. 

A few days prior to an experimental session ORSEE –registered students were asked if they 

were interested in taking part in an experiment. No details of the experiment were given other 

than that it was an experiment in economic decision making that involved minimal risk. 

The experiment took place in the ASBLab over 6 sessions conducted between the 19th 

September 2011 and 11th October 2011. On the tables in preparation for the participants' 

arrival were administrative forms: standard consent, participation and receipt forms. Students 

were given at least 5 minutes to read these and sign the consent form, after which it was 

announced that my assistant and I would be coming around to collect the signed consent 

forms and thereafter give the participants the instructions for the experiment. 

After being given the instructions for the experiment, and a printed PowerPoint slideshow12, 

participants were given 15 minutes to read over them. After this it was announced13 that they 

would participate in two trial rounds of the experiment, which were programmed using zTree 

(Fischbacher (2007)); participants were explicitly told that they would not be paid. The 

experiment was then activated on the computers and it was announced that participants could 

                                                 

12 Viewable in Appendix 8. 

13 All announcements can viewed in Appendix 11. 
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begin if they wished, but could also continue reading the instructions for as long as they 

wanted if they instead wanted to build understanding of the task before beginning. I was 

available to answer questions and, once the participants started making decisions, monitored 

the experiment from the ASBLab control room. 

Once all participants had completed the first practice round, it was announced that we would 

activate a second practice round. After this was activated on the computers, participants were 

reminded verbally that this was again a non-paying round designed only to allow them to 

gain better familiarity with the task. Once everyone in the room had completed this round it 

was announced that the experiment would be activated for a third time and this round would 

be a paying round. It was also announced that when finished with the computerised part of 

the experiment, participants should fill in the financial literacy survey, lottery choice task and 

demographic survey which were in their instructions. 

After participants had finished their four tasks for this experiment (the computerised 

retirement choice task, the financial literacy survey, the lottery choice task and the 

demographic survey) they were told that they were eligible to be paid. They were told they 

needed to summon my assistant to calculate the payoffs for the lottery choice task (which 

involved an experimenter rolling a ten-sided die for the participant) and fill in the 

participant's earnings on the receipt form. Once all this had been completed the participants 

were told to bring their receipt form to the front of the room (but leave their other forms on 

their desks for later collection) where they were paid, asked to sign, and allowed to leave. 

The following chapter contains an analysis of the data that resulted from all sessions except 

the pilot session. 
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Chapter 4: Data 

In this chapter we present an overview of the data and analysis. Firstly the data from the three 

main decision tasks of the experiment - the financial literacy survey, the lottery choice task 

and the annuity choice in the computerised component - as well as the demographics of the 

participants in the experiment are described. Secondly an econometric analysis of the results 

is conducted. 

4.1 Financial Literacy Survey14 

Financial Literacy information was elicited in a 10-point questionnaire after the main 

computerised part of the experiment. Questions were adapted from Bateman et al (2011b) and 

included a question on basic numeracy before moving on to 'basic financial literacy' items 

which included questions on inflation, time value of money, money illusion and compound 

interest. There were also 'advanced financial literacy' items on the topics of risky assets, long-

term returns, volatility and risk diversification. 

The mean score of the financial literacy survey was 8.48 out of 10. This seems high 

compared with results from in Bateman et al (2011b) which found that the mean score of the 

same financial literacy survey was 6.49 out of 9 (Bateman et al (2011b) excluded the last risk 

diversification question). The discrepancy is likely due to the fact that many of the 

participants are business students. In fact, 58% of participants across all experiments were 

Australian School of Business students. 

Consistent with the results of Agnew et al (2008), a gender effect appears in the scores on the 

financial literacy survey. Females had a lower mean score of 8.14 compared to males who 

had a mean score of 8.84. Both these values were higher than the respective scores in the 

financial literacy survey of Agnew et al (2008). However the surveys were different so a 

direct comparison is difficult and only so meaningful, although the broad result that females 

score lower on the test than males replicates earlier results in the literature. 

                                                 

14 The exact questionnaire can be seen in Appendix 3. 
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A two-sample Wilcoxon rank-sum (also known as a Mann-Whitney) test of the difference in 

the medians of Financial Literacy Test scores between males and females showed that the 

result is significant at a level of 1.51%. 

Delving deeper into the data we are able to analyse financial literacy scores by question. 

Figure 5 presents the proportion of people that answered each question correctly across the 

whole sample and then by gender and a comparison with Bateman et al (2011b) who 

conducted an almost-identical survey (the difference being they did not ask question 10). 

Figure 5. Percentage of Correct Answers by Question, Gender, and Comparison with 
Bateman et al (2011b) 

Question Mean  

(N=94) 

Mean-male 

(N=45) 

Mean-female 

(N=48) 

Mean-
Bateman et al 
(2011b) 

1 Numeracy 98% 96% 100% 88% 

2 Inflation 93% 98% 88% 78% 

3 Time-value of money 80% 87% 73% 55% 

4 Money Illusion 88% 91% 85% 87% 

5 Compound Interest 91% 87% 96% 72% 

6 Risky Assets 90% 91% 92% 64% 

7 Long period returns 41% 53% 31% 55% 

8 Volatility 91% 91% 92% 77% 

9 Risk Diversification 90% 98% 83% 73% 

10 Risk Diversification 85% 93% 77% - 

This analysis shows that males score higher than females on 6 of the 10 questions in the 

financial literacy survey. Also notable is the fact that question 7 is answered incorrectly more 

often than not, which was on the topic of long period returns. It seems logical that if many 

people are unable to correctly answer a question on long term returns, they may have trouble 

understanding a long term product like a life annuity. 
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4.2 Risk Aversion15 

Risk Aversion was measured using the lottery choice instrument from Holt and Laury (2002) 

- see Appendix 4. Payoffs in this instrument are known to be very important in deciding 

whether people exhibit risk averse behaviour or not. In this experiment these payoffs were $3 

and $2.40 in the relatively less risky column of options and $5.80 and $0.15 in the more risky 

column. 

Across the whole sample, 76% of people are risk averse based on the lottery choice task. As 

in the analysis of financial literacy scores, a gender effect is found in the lottery choice task 

too. A greater proportion of females were risk averse than males, with 85% of females being 

risk averse compared with 67% of males. This result is consistent with results in Agnew et al 

(2008) who find, like pretty much all other literature in this area, that females are more risk 

averse in general than males. The result is also broadly consistent with results from Holt and 

Laury (2002) where they find around 70% of people are risk averse using payoffs of $2.00 

and $1.60 in the less risky column and payoffs of $3.85 and $0.10 in the more risky column. 

A Wilcoxon rank-sum (Mann-Whitney) test that the median of risk aversion measures is 

statistically different between females and males found that the difference is statistically 

significant at 6.67%. 

4.3 Annuity Choice 

Across the whole sample, 42% of all participants chose the annuity. As with financial literacy 

and risk aversion, a gender effect exists here too. Of females, 48% chose the Annuity option 

in the experiment and for males this number was 38%. 

A Wilcoxon rank-sum test of the different rates of annuity choice between females and males 

yields a statistically significant difference only at 32.63%. 

In the Baseline treatment we observe 41% of participants choosing the annuity. In the first 

Pension treatment we observe 44% of participants choosing the annuity. This is a result that 

goes against the hypothesis that pre-annuitisation in the form of a means-tested public age 

pension would decrease the frequency with which participants selected the annuity. As 

                                                 

15 The exact instructions can be seen in Appendix 4. 
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mentioned earlier, this surprising result caused us to conjecture that a misunderstanding of 

instructions had been the reason for the counter-intuitive effect of the treatment. Therefore a 

second Pension treatment was run which involved a slight rewording of instructions in order 

to make it clearer that the public age pension participants were receiving had the same 

characteristics as the life annuity. In this second Pension treatment we still observe results 

very much counter to our working hypothesis: 43% of people chose the Annuity option in 

this treatment compared with 41% who chose it in the baseline. 

4.4 Demographics16 

The questionnaire asked participants for their age, gender, ethnicity and student and work 

status. This questionnaire also included a question asking participants whether they had heard 

of a 'life annuity' prior to the experiment. As can be seen the summary statistics (Figure 6), 

the vast majority - 85% - of participants were students and the distribution of ages with a 

mean of 22.26 years is as expected given this fact. 88% of participants were Asian and 8% 

were Caucasian, the remaining 4% were multiracial or of other ethnic origins (but not Black 

nor Hispanic as these were available options). An interesting note is that only 11% of 

participants were employed. This may be due to the fact that many students were 

internationals who – anecdotal evidence suggests -- may have trouble finding work, be from 

wealthy families, or be ineligible to work due to visa conditions. Another possibility is that 

the questionnaire did not have an option for 'part-time work' and therefore participants may 

have thought that the 'employed' response should only be filled in if their employment was 

full time (although the questionnaire did state that participants should fill in more than one 

response if appropriate). From examination of the demographics it is clear that the sample 

used in this experiment is not representative of the population. Therefore, it would be an 

interesting test of the robustness of these results to perform the experiment with a non-student 

sample. 

 

 

  

                                                 

16 The questionnaire can be seen in Appendix 8. 
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Figure 6. Summary Statistics of Selected Variables 

Note: 'Annuity Choice' is a binary variable which equals 1 if the participant chose the annuity and 0 if the 
participant chose the investment. 'Risk Aversion' was measured using the lottery choice instrument in Holt and 
Laury (2002) and is a binary variable. Participants who had more than one cross-over point or who chose a 
certain payoff of $3 over a certain payoff of $5.80 were excluded from the analysis as these selections indicate 
they did not understand the task. 'Financial Literacy' was measured using a 10-point questionnaire adapted from 
Bateman et al (2011). 'Know Annuity' was a question at the end of our demographic questionnaire asking if 
participants had heard of a Life Annuity prior to participation in this experiment. Other variables are self 
explanatory. Asian and Caucasian are racial dummy variables. 

The 'Know Annuity' variable seems problematic here. Survey evidence by Bateman et al 

(2011b) showed that only a third of people had heard of a life annuity. Therefore it seems 

implausible that 77% of participants in this experiment had heard of a life annuity 

considering participants were generally students in their early twenties and nowhere near 

retirement. It is possible that participants who claim they had heard of a life annuity had in 

fact only heard of an 'annuity' in the context of financial or business courses they had taken at 

the university as opposed to a 'life annuity' which is a retirement income product. While this 

information is useful in understanding the product, this is still significantly different to having 

prior knowledge of a life annuity. Therefore I do not think this question measures what I 

intended it to measure. 

Variable Mean Standard 
Deviation 

N Min Max 

Annuity Choice 0.41 - 95 0 1 

Risk Aversion 0.76 - 79 0 1 

Financial 
Literacy 

8.48 1.57 94 3 10 

Female 0.51 - 94 0 1 

Age 22.26 3.28 91 18 40 

Student 0.85 - 95 0 1 

Employed 0.11 - 95 0 1 

Know Annuity 0.77 - 94 0 1 

Asian 0.88 - 95 0 1 

Caucasian 0.08 - 95 0 1 
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 Figure 7. Probit Regression Results 

Note: None of these results was significant at the 10% level17. 

The results were analysed using a Probit model (Figure 7) with the dependent variable equal 

to 1 if the participant chose the Life Annuity option in the experiment and 0 otherwise. All 3 

models use the binary Annuity Choice variable which equals 1 if the participant chose the 

annuity and 0 if the participant chose the investment. In Model 1 only the two treatment 

dummies are used as independent variables in the regression. In Model 2, the risk aversion 

and financial literacy measures discussed previously are added to the treatment dummy 

variables. In Model 3 demographics such as age, gender and student status are added to the 

regression. 

The Probit analysis yields unexpected and/or statistically insignificant results18. In all models 

the dummy variables for both Pension treatments are insignificant at any conventional level 

                                                 

17 To test sensitivity, the Pension treatments were pooled and the regressions run again, but the results were no 
different. 

18 Statistical significance how likely we are to observe data at least as extreme as that observed, given that the 
null hypothesis is true. 

Variable Model1 Model 2 Model 3 

Pension Treatment 1 0.070  

(0.374) 

0.261 

(0.437) 

0.463 

(0.513) 

Pension Treatment 2 0.038  

(0.284) 

0.141 

(0.321) 

0.307 

(0.351) 

Risk Aversion - 0.473 

(0.355) 

0.420 

(0.404) 

Financial Literacy - -0.095 

(0.110) 

-0.062 

(0.120) 

Demographics No No Yes 

Pseudo-R2 0.0003 0.0348 0.0919 

N 95 77 74 
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of significance. The dummy variable for the pooled treatments showed the same result. 

However the signs tell us that a participant is slightly more likely to select the Life Annuity 

option if they have a public age pension available. 

The risk aversion measure is positive which is expected and consistent with the previous 

Agnew et al (2008) study which showed that risk aversion is positively correlated with the 

choice of the Life Annuity over the Investment Account in the experiment. However this 

variable is not statistically different from zero at any conventional level of significance. 

The variables indicating whether a participant had heard of a life annuity prior to this 

experiment and for their score on the financial literacy survey were both insignificantly 

different from zero.  This result is surprising as prior work by Lusardi (2008) finds that 

financially literate people are more likely to make the rational decision which in this case for 

most people is to choose the life annuity. It should be noted though that the work by Lusardi 

(2008) is based on much larger samples than my own. Furthermore, for some risk-averse 

people the rational choice may be to choose the Investment and withdraw a significant 

amount of money now if they are concerned about an early death. However a finding of no 

significance may reflect the interplay of two forces. On one hand, more financially literate 

people should realise the importance of longevity insurance and the good money's worth of 

annuities, therefore pushing them towards choosing the Life Annuity option. On the other 

hand (as suggested by Agnew et al (2008)), more financially literate people may think they 

have the skills to manage their investments actively and therefore want to take advantage of 

equity market volatility. 

Overall, the results of this experiment showed that no fewer people choose the annuity when 

a means-tested public pension is available than when there is no pension. Consistent with the 

Agnew et al (2008) study, these experimental results confirmed the existence of a gender 

effect in financial literacy, risk aversion and annuity choice. Going against expectations and 

results from previous research, risk aversion and financial literacy are found to have no 

significant explanatory power over the decision to annuitise.  
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Chapter 5: Conclusion and Discussion 

The main contribution of this thesis is to test experimentally whether pre-existing 

annuitisation in the form of a mean-tested public age pension is a credible explanation for the 

low annuity demand observed worldwide. 

Based on the results in the previous section - specifically the almost-identical frequency of 

participants choosing the Life Annuity option in the Baseline and Pension treatments and the 

insignificance of the dummy for the Pension treatment in the probit regression - we conclude 

that prior annuitisation in the form of a means-tested public age pension does not decrease the 

demand for a life annuity purchased with a retirement (superannuation) accumulation. 

This counter-intuitive result has three possible interpretations.  

The first is that participants did understand the situation and the relationship between the life 

annuity and the public age pension in terms of the insurance they provide but a high level of 

annuitisation is just so desirable that the public age pension does not crowd it out. 

The second explanation is that participants simply misunderstood the instructions and did not 

see that the public age pension performed exactly the same role as a life annuity except at a 

lower replacement rate. I do not think that this explanation is likely, especially as the 

instructions have already been re-written once in an attempt to deal with this exact confusion. 

It is also possible that there is a general confusion with the instructions (i.e. not only with the 

public age pension part) which has caused the experimental data to be very noisy in general. 

While this is a problem in every experiment we do not think that this issue is what is driving 

results in the experiment discussed here. If it would, it would also affect the Agnew et al 

(2008) findings. In future treatments, in addition to non-paid trial periods, we shall include  a 

comprehension questionnaire to gauge unambiguously our experimental participants’ 

understanding. 

The third possible interpretation of the results of the Pension  treatments is that they in fact 

reflect the reality that people do not understand the relationship between a life annuity as an 

insurance product and the insurance attributes of a public age pension. If a person views the 

life annuity as an insurance product then they will have less need for it when they already 

receive the public age pension as the public age pension already covers them for many of the 

risks that a life annuity would. If a person views the life annuity as investment product and 
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ignores the risk associated with the option however, then the public age pension may have no 

effect on their demand for annuities. This person may consider the annuitisation decision 

independent from the provision of the public age pension. 

5.1 Future Developments 

In a laboratory setting real-life situations must be simplified in order to be implemented. 

Given more time and money there are a number of modifications which could be made to the 

experiment, either to bring the experimental situation closer to reality or investigate 

interesting hypotheses which could not be covered in the context of this research, due to time 

constraints. 

The first thing that should be re-examined is the value of the annuity option and the market 

returns of the investment option. In the experiment discussed here these values were taken 

directly from Agnew et al (2008) and scaled down linearly. However it is possible that there 

may be some issues with the calibration of some values. In particular the money's worth19 of 

the Life Annuity option in the experiment is 1.25 while empirical estimations of the money's 

worth of a life annuity in Australia finds that this value is about 0.88 (Doyle et al (2004)). 

Therefore this is a calibration that should be looked into if this experiment were to be 

conducted again. 

Another calibration that should be re-examined is the distribution of market outcomes. The 

market movements in the experiment were taken from Agnew et al (2008) and reflect market 

movements from 1925-2006. It may be more relevant to select a length of time which 

included recent history. 

Another significant change that could be made to the experiment is to the magnitude of 

penalties that a participant receives if they allow their Investment Account balance to fall 

below a threshold. This threshold represents the minimum amount of money a person must 

have in a period in order to have a standard of living above poverty. In real life, a person who 

fell below this level of wealth would incur the suffering of poverty in old age. However it is 

unlikely that this experiment captures the severity of that condition sufficiently. A more 

severe penalty would cause participants to be more wary of falling below the penalty 

                                                 

19 This refers to how much your annuity pays you back over its term for each $1 used to purchase it. 
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threshold and should increase the attractiveness of the Life Annuity option over the 

Investment Account in the experiment. In the Pension treatment, the harsher penalty should 

increase the proportion of participants selecting the Investment option relative to the harsher 

penalty condition without pension as the pension largely covers participants for the amount of 

the penalty. In future experiments, the penalty threshold should be calibrated to the amount a 

typical retiree needs in order to stay above some minimum standard of living. In this 

experiment the penalty threshold was taken from Agnew et al (2008) rather than calibrated to 

Australian conditions. A good first step to determining if this is a significant issue may be to 

draw more attention to the penalty system in the instructions, in case participants are unaware 

of its importance and impact on their potential payoffs. This would be an interesting 

sensitivity test of the finding that pre-existing annuitisation does not decrease annuity 

demand. 

In this thesis the experiment can continue for 6 rounds at most. This length of time vaguely 

reflects mortality tables when many years are compressed into single rounds. A 65-year old 

has a life expectancy of 17.19 years if male and 19.89 years if female, so on average a 65- 

year old has a life expectancy of around 18 years. Based on the probabilities of survival in the 

retirement experiment, a participant has a 'life expectancy' of 4 rounds. Therefore 4 rounds in 

the experiment reflects 18 years in real life. The change that could be made here is to allow 

one round in the experiment to reflect one year in real life rather than compressing multiple 

years into one round. The effect of this would be that now the investment option is more 

complicated as participants must manage their money over a much longer horizon in order to 

avoid bankruptcy. Therefore we should observe an increase in annuity demand if this change 

were implemented. 

An interesting treatment which was considered here (and which could be studied in the test-

bed here provided), but ultimately was not pursued due to time constraints, was the idea of 

testing whether home ownership reduces the demand for life annuities. This was highlighted 

in the final report of the Australia's Future Tax System Review (Australian Treasury (2010)) 

where they highlight the possibility of tapping the equity in a home by a method such as 

reverse mortgaging as a form of longevity insurance. 

Another interesting treatment idea related to the issue of home ownership is the idea of 

making the allocation of money between superannuation and housing endogenous. This is an 

interesting question because there is an incentive for people to invest money in their home, 
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because one's own home is exempt from the assets tests for the Australian public age pension. 

Therefore increasing investment in the owner-occupied home (over saving in superannuation) 

decreases the value of superannuation assets but in return increases the value of the public 

age pension as the value of the investment in the home is not tested if it goes into the home 

whereas it would be if it was held in the bank or some other investment vehicle. Given this 

seemingly obvious theoretical prediction, it may be interesting to see if people are able to 

perform a simplified version of this optimisation in an experimental setting. 

In conclusion there are many modifications to this experiment that could be investigated, 

given appropriate resources. Firstly these would be an attempt to make the existing 

experiment as closely calibrated to reality as possible without making the decision any more 

difficult for participants. Secondly these would be to use the experimental setup to investigate 

other questions related to annuity demand. The many rational and behavioural explanations 

given in the literature section of this thesis provide a rich area of potential experimental 

investigations.  
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Appendix 1: Public Age Pension MeansTest Thresholds20 

Under the Income Test a retiree is able to receive the full amount of the public age pension 

($18,900) as long as their annual income is under $3,900. When income is above $3,900 p.a. 

a retiree loses $0.50 from their annual public age pension payment per $1 if annual income 

(this is referred to as the 'taper rate'). This withdrawal of age pension benefits continues at a 

linear rate until the retiree is earning $41,808 per annum at which point no age pension can be 

claimed. These figures are all represented in the table below. 

Income per annum (I)  Public Age Pension per annum 

I < $3,900 Full: $18,962 (includes pension supplement) 

$3,900 < I < $41,808 Part: $18,962-0.5(I-3,900) 

I > $41,808 None: $0 

It is also worth noting that the income test applies differently to different types of income.  

1. For income from earnings the first $250 per fortnight is exempt from the income test. 

2. For income from retirement income streams, income tested under the income test is 

reduced by an amount to reflect the return of capital. 

 For example, for an annuity the income assessed under the income test = 

 actual income minus purchase price/term of annuity or life expectancy at time 

 of purchase. 

3. For income from financial products, deeming rules apply. The first$44, 600 in 

financial assets is deemed to earn 3% as income per annum. For any amount above 

$44, 600 the deeming rate is 4.5%. 

 

 

                                                 

20 All statistics in this section from the Centrelink website and current as of July 2011. 
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The Assets Test has different thresholds for home owners and non-home owners.  Under the 

Assets Test for Home owners a retiree is able to receive the full amount of the age pension as 

long as their assets (excluding the owner-occupied home) are below $186,750. For non home 

owners this threshold to receive the full rate of pension is $321,750. For every $1,000 of 

assets above these levels, the annual age pension is reduced by $39. This taper is linear up to 

the point where asset levels for home owners are $673,000 and for non home owners are 

$808,000 respectively, at which point no age pension can be claimed. These figures are 

represented in the table below. 

Assets (A)Homeowners  Public Age Pension per annum 

A < $186,750 Full: $18,962 (includes pension supplement) 

$186,750 < A < $673,000 Part: $18,962-39(A-186,750)/1000 

A > $673,000 None: $0 

Assets (A)Non Homeowners    

A < $321,750 Full: $18,962 (includes pension supplement) 

$321,750 < A < $808,000 Part: $18,962-39(A-321,750)/1000 

A > $808,000 None: $0 
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Appendix 2: Experiment Calibrations 

The value of superannuation accumulations need to be projected forward from 2011 to 2049 

when the superannuation system is mature. However rather than attempt to project figures 

like superannuation means-test thresholds forward to 2049 I am adopting the procedure of 

calculating how much superannuation a person who started saving 40 years ago at a rate of 

9% per annum would have today. By doing this I am able to use the means-test thresholds of 

2011. Treasury and NATSEM assume 37 years of working life but due to future policies 

aimed at improving sustainability of the superannuation system such as pushing the age 

pension eligibility age back to 67, I am going to assume 40 years of working life in my own 

calculations. Using the VicSuper Super Projection Calculator the superannuation 

accumulation for a person with 40 years of working life, beginning with a salary of $45,000 

(this is median earnings, I have opted to use median rather than mean earnings due to the 

skewness of the distribution) and saving at 9% per annum would be $436, 71821 by 

retirement. 

 The following calculations use today’s values for the age pension. These calculations 
assume someone who saved 9% per year (as under the Superannuation Guarantee) 
with 40 years of working life, retiring in 2011 with $436,718. 
 

 Income Test. Current level to receive full pension $3,900. Current level to receive 
nothing $41,808.  
 

I < $3,900 Full Pension = $18,962 

$3,900 < I < $41,808  Part Pension = $18,962-0.5(I-3,900) 

I > $41,808  No Pension = $0 

 

Converting to ECU, scale factor 1/22,000 

I < 0.18 Full Pension = 0.86 ECU 

                                                 

21 VicSuper Super Projection Calculator: http://www.vicsuper.com.au/www/html/1765-super-projection-
calculator.asp?intSiteID=1. Inputs: age 25, retiring at 65, salary $45,000, 9%SG contributions, no other 
contributions, default investment. 
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0.18 < I < 1.9  Part Pension = 0.86-0.5(I-0.18) 

I > 1.9  No Pension = $0 

But in the experiment each round corresponds to 3 years in real life. Therefore the 
income test thresholds have to be tripled and the values recalculated. 

Values in ECU after tripling 

I < 0.54  Full Pension = 2.58 ECU 

0.54 < I < 5.7  Part Pension = 2.58 - 0.5(I - 0.54) 

I > 5.7  No Pension = 0 ECU 

 

 Assets Test for Home-owners. To receive full pension: $186,750. To receive no 
pension: $673,000. 

 

 AH<$186,750 Full Pension = $18,962 

 $186,750< AH< $673,000 Part Pension = $18,962-39(AH-186,750)/1000 

 AH> $673,000 No Pension = $0 

 

 Converting to ECU (scale factor 1/22,000) 

 AH|ECU< 8.49 ECU  Full Pension = 0.86 ECU 

 8.49< AH|ECU<30.60 Part Pension = 1.19 – (39/1000)AH|ECU 

 AH|ECU> 30.60 No Pension = 0 ECU 

 

 As each round in the experiment corresponds to 3 years in real life the amount of 
 pension must be increased by three times. The thresholds for assets are not tripled 
 however. 

 AH|ECU< 8.49 ECU  Full Pension = 2.58 ECU 

 8.49< AH|ECU<30.60 Part Pension = 3.57 – (117/1000)AH|ECU 

 AH|ECU> 30.60 No Pension = 0 ECU 
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 Assets Test for Non Home-owners. To receive full pension: $321,750. To receive no 
pension: $808,000. 

 

ANH< $321,750 Full Pension = $18,962 

$321,750< ANH< $808,000 Part Pension = $18,962-39(ANH-321,750)/1000 

ANH> $808,000 No Pension = 0 ECU 

 

Converting to ECU (scale factor 1/22,000) 

ANH<14.63 ECU  Full Pension = 0.86 ECU 

14.63< ANH<36.73 Part Pension = 1.43 – (39/1000)ANH 

ANH>36.73 No Pension = 0 ECU 

 

 As each round in the experiment corresponds to 3 years in real life the amount of 
 pension must be increased by three times. The thresholds for assets are not tripled 
 however. 

ANH<14.63 ECU  Full Pension = 2.58 ECU 

14.63< ANH<36.73 Part Pension = 4.29 – (117/1000)ANH 

ANH>36.73 No Pension = 0 ECU 

 

  



47 
 

Life Annuity Option Meanstests 

Applying these means-tests to an annuity and investment account is not so simple due the 
different treatment of income from annuities and financial assets. In my experiment the 
annuity pays $5.59 each round but this is not the amount testable under the income test. The 
testable amount is the annual payment minus an amount reflecting return of capital: 

Testable amount = Annual Payment - Purchase Price / Life Expectancy at Purchase Date 

For my experiment the periodic payment is $5.59, purchase price is $20. Life expectancy is 4 
rounds (Prob (Survive to Round 4) =  0.9 x 0.8 x 0.7 = 0.504). 

Therefore the testable income for an annuity in my experiment is: 

  $(5.59 - 20/4) = $0.59 

With this level of testable income the amount of pension you are eligible for falls in the 'Part 
Pension' range and so the calculation for how much pension you receive per round is: 

   2.58 - 0.5(I - 0.54) 

   2.58 - 0.5(0.59-0.54) 

   = 2.56 

But we must also calculate the pension payable under the assets test and the lower pension 
rate will apply. The amount of assets assessed is the purchase price of the annuity minus the 
capital returned. The amount of capital returned each period is: 

 Returned Capital = Purchase Price / Life Expectancy at Purchase Date 

 

Period Returned 
Capital 

Assessed Under Assets Test 

1 5 15 

2 10 10 

3 15 5 

4 20 0 

5 20 0 

6 20 0 



48 
 

Under the assets test for non-homeowners, the value of assets falls in the threshold for part 
pension only in the first period, and in all other periods falls in the threshold for full pension. 

In the first round the amount of pension payable is  

    4.29 – (117/1000)ANH 

    4.29 - (117/1000)*15 

    = 2.54 

In all subsequent rounds the amount of pension payable would be the full amount of 2.58. 

Using the lower pension rate of the incomes and assets tests, the public pension payable to an 
annuity purchaser in this experiment is: 

   $2.54 in the first round. 

  $2.56 in subsequent rounds. 
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Investment Meanstests 

The investment option used in this experiment is using the regulations for financial assets 
(e.g. bank deposits, managed investments etc) rather than other similar non-annuity 
alternatives like an account-based pension which has different regulations attached. The main 
regulation here is that testable income is 'deemed' based on the amount of the financial asset 
rather than testing actual incomes. 

The first $44, 600 (for a single person) in financial assets is deemed to earn 3% as income per 
annum. For any amount above $44, 600 the deeming rate is 4.5% (Centrelink website). 

Now to calculate how this means-test will impact the experiment  we must scale the threshold 
( $44, 600) by 1/22, 000: in the experiment the threshold is  2.03. 

Now if a participant has an accumulation of $A, his assessable income under the income test 
is deemed to be:  

  (A-2.03)*0.045 + (2.03)*0.03 when A >2.03 

  A*0.03    when A ≤ 2.03 

Substituting these values into the income test: 2.58-0.5(I-0.54) 

  Pension Payable = 2.58 - 0.5 ((A-2.03)*0.045 + 0.061 -0.54) 

        = 2.58 - 0.5 ((A-2.03)*0.045 - 0.479) 

We must also conduct the assets test but there are no special regulations here. The majority of 
the time I expect wealth to be in the range to get a part pension: 

 = 4.29 – (117/1000)ANH 

Or a full pension of $2.48. In the experiment we now use the lower of the amounts calculated 
under the assets test and income test. 
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Appendix 3: Financial Literacy Quiz 

The following questions are designed to measure your numeracy ability and knowledge of 
personal finance. Please complete the following questions to the best of your ability. Mark 
the answer you believe is correct by filling in the circle next to the option. 

Numeracy: 

Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5 

years, how much do you think you would have in the account if you left the money to grow? 

o More than $102 
o Exactly $102 
o Less than $102 
o Do not know 

 

Inflation: 

Imagine that the interest rate on your savings account was 1% per year and inflation was 2% 

per year. After 1 year, how much would you be able to buy with the money in this account? 

o More than today 
o Exactly the same 
o Less than today 
o Do not know 

 

Time value of money: 

Assume a friend inherits $10,000 today and his sibling inherits $10,000 three years from 

now. In three years, who is richer because of the inheritance? 

o My friend 
o His sibling 
o They are equally rich 
o Do not know 
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Money Illusion: 

Suppose that in the year 2020, your income has doubled and prices of all goods have 

doubled too. In 2020, how much will you be able to buy with your income? 

o More than today 
o Exactly the same 
o Less than today 
o Do not know 

 

Compound interest: 

Suppose you had $100 in a savings account and the interest rate is 20% per year and you 

never withdraw money or interest payments. After 5 years, how much would you have on 

this account in total? 

o More than $200 
o Exactly $200 
o Less than $200 
o Do not know 

 

Risky assets: 

Is the following statement true or false? Shares are normally riskier than bonds.  

o True 
o False 
o Do not know 

 

Long period returns: 

Considering a long time period (for example 10 or 20 years), which asset normally gives the 

highest return? 

o Bonds 
o Savings accounts 
o Shares 
o Do not know 
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Volatility: 

Normally, which asset displays the highest fluctuations over time? 

o Bonds 
o Savings accounts 
o Shares 
o Do not know 

 

Risk diversification ‐ 1: 

When an investor spreads his money among different assets, does the risk of losing money? 

o Increase 
o Decrease 
o Stay the same 
o Do not know 

 

Risk diversification – 2: 

Please tell me whether this statement is true or false. Buying shares in a single company 

usually provides a safer return than buying units in a managed share fund. 

o True    
o False    
o Do not know  
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Appendix 4: Lottery Choice Task 

In the following task you will make choices between two lotteries, represented as 'Option A' 
and 'Option B'. In each row you must decide between Option A and Option B. The money 
prize is determined by throwing a 10-sided die. Each outcome from 1 to 10 is equally likely. 
Therefore if you choose Option A in Decision 1 you will have a 1 in 10 or 10% chance of 
earning $3 and 9 in 10 or 90% chance of earnings $2.40. Similarly Option B offers a 1 in 10 
or 10% chance of earning $5.80 and a 9 in 10 or 90% chance of earning $0.15. 

Decision Option A Option B Your Choice 

1 $3 if die is 0 

$2.40 if die is 1-9 

$5.80 if die is 0 

$0.15 if die is 1-9 

A or B 

Each row of the decision table contains a pair of choices between Option A and Option B. 
You make your choice by circling either 'A' or 'B' in the far right hand column of the table. 
Only one option in each row (i.e. for each Decision) can be circled. 

You will make 10 decisions in the Lottery Choice Task, but only one of these will end up 
being used for calculating your payment. Which decision is selected for payment is decided 
by the throw of a 10-sided die. No decision is more likely to be selected than any other and 
you will not know in advance which one will be selected, so please think about each choice 
carefully. The first throw of the 10-sided die fixes the row (the Decision) that will be used to 
determine your earnings. After the die throw that fixes the Decision row that will be used, we 
make a second die throw to determine the earnings for the Option you choose for that row.  

Lottery Choice Task Example 

Suppose the first throw of the 10-sided die is 4, so the relevant Decision row is: 

As you can see in this example, the subject has circled A. Suppose the second throw of the 
10-sided die is 9. The payoff is $2.40.  
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Instructions Summary 

1. You will indicate whether you prefer Option A or Option B in each row, you will 
therefore make10 decisions. 

2. Then the throw of a 10-sided die will determine which row is relevant for your 
earnings. 

3. Lastly a second 10-sided die will be thrown to determine your payoff. This is based 
on your choice of Option A or B within the relevant row. 
 

On the next page you will find the Table for the Lottery Choice Task. There are 10 
separate decisions in each of the 10 rows. For each row you should circle your choice of 
Option A or Option B. 

After you have completed the 10 decisions, please inform an examiner. Your payoff 
from the Lottery Choice Task will be calculated as described above. 
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Result of first die roll (to determine decision): ___ 

Result of second die roll (to determine payoff): ___ 

Payoff: _____ 

  

Decision Option A Option B Your Choice 

1 $3 if die is 0,         
$2.40 if die is 1-9 

$5.80 if die is 0,    
$0.15 if die is 1-9 

A or B 

2 $3 if die is 0-1,      
$2.40 if die is 2-9 

$5.80 if die is 0-1, 
$0.15 if die is 2-9 

A or B 

3 $3 if die is 0-2,      
$2.40 if die is 3-9 

$5.80 if die is 0-2, 
$0.15 if die is 3-9 

A or B 

4 $3 if die is 0-3,     
$2.40 if die is 4-9 

$5.80 if die is 0-3, 
$0.15 if die is 4-9 

A or B 

5 $3 if die is 0-4,      
$2.40 if die is 5-9 

$5.80 if die is 0-4, 
$0.15 if die is 5-9 

A or B 

6 $3 if die is 0-5,     
$2.40 if die is 6-9 

$5.80 if die is 0-5, 
$0.15 if die is 6-9 

A or B 

7 $3 if die is 0-6,     
$2.40 if die is 7-9 

$5.80 if die is 0-6, 
$0.15 if die is 7-9 

A or B 

8 $3 if die is 0-7,     
$2.40 if die is 8-9 

$5.80 if die is 0-7, 
$0.15 if die is 8-9 

A or B 

9 $3 if die is 0-8,     
$2.40 if die is 9 

$5.80 if die is 0-8, 
$0.15 if die is 9 

A or B 

0 $3 if die is 0-9 $5.80 if die is 0-9 A or B 
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Appendix 5: Retirement Experiment  Control 

Hello and welcome to the ASBLab. Today you will complete 4 tasks as part of this 
experiment. These are: 
1) A computerised experiment simulating choice of benefit at retirement 
2) A financial literacy quiz 
3) A lottery choice task 
4) A demographic survey 

Prior to completing the first task, please read the printed PowerPoint presentation and these 
instructions in order to help you make decisions. 

Experiment Instructions 

This is an experiment in economic decision making. Your payment for participating in this 
experiment will be based on the decisions you make. This is explained further below. 

Survival 

You will survive to the next round of the experiment with some probability (your survival 
probability). If you do not survive then the experiment ends and you will not get the 
opportunity to earn money in subsequent rounds. You will always get to play at least 1 round. 
If you are in round 1 you will advance to round 2 with 90% probability. If you are in round 2 
you will advance to round 3 with 80% probability. If you are in round 3 you will advance to 
round 4 with 70% probability and so on. After round 6 the experiment ends. There is no 
round 7. 

The probabilities of continuing to the next round are given below in Table 1. 

Table 1 

Round Probability of moving on to next round

1 90% 

2 80% 

3 70% 

4 60% 

5 50% 

6 Zero. End of Experiment 
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Feel free to refer back to this table during the experiment.  

Your decisions: Life Annuity or Investment Account 

You begin this experiment with $20 and you must decide whether to invest this money in a 
Life Annuity or Investment Account. You must invest all your money in one option or the 
other. You cannot split your money between the two options and you cannot reverse your 
decision once the experiment has started. 

Life Annuity Option 

A Life Annuity is a series of equal payments for the rest of your life. In this experiment your 
$20 is able to purchase a Life Annuity paying $5.59 each round up to a maximum of 6 rounds 
(as detailed in Table 1). 

You have no more decisions to make if you choose the Life Annuity option. You will receive 
a payment of $5.59 for every round that you survive. 

Life Annuity Example for a Single Round 

Round 1: You always play a round 1. You earn $5.59 from the Life Annuity. Now the 
computer will determine whether you survive to the next period (90% probability).  

Earnings for Round 1: $5.59. 

Investment Account Option 

An Investment Account allows you to decide asset allocation and the amount you withdraw 
(that is, the amount you earn) each round. Therefore, if you choose the Investment Account 
option you have two additional decisions to make each round. 

1. You must decide how much money to withdraw each period.  
2. You must decide how to allocate the money in the Investment Account between a 

‘safe’ holding account and a market investment. 

The money that you withdraw from your account each round is the money you will take 
home from the experiment. You must withdraw a minimum of $3 each round. If you have 
less than $3 in your Investment Account you must withdraw the entire amount. The 
maximum you can withdraw each period is the total amount in your Investment Account. 

The money you invest in the market (Your market investment) either grows or shrinks based 
on a distribution of outcomes. The possible outcomes for the market investment are given 
below in Table 2. The money placed in the 'safe' holding account will not change.   
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Table 2 

Change in value of 
market investment 

Probability 

-38% 2.77% 
-25% 5.55% 
-16% 8.33% 
-8% 11.11% 
0% 13.88% 
+8% 16.66% 
+16% 13.88% 
+24% 11.11% 
+32% 8.33% 
+41% 5.55% 
+54% 2.77% 

 

Feel free to refer back to this table during the experiment. 

Lastly, you will earn 20% of any money you have left in your Investment Account (in the 
market investment and/or the ‘safe’ holding account) when the experiment ends. 

Penalties 

If the amount in the Investment Account is below $3 at the beginning of a round you must 
pay a penalty. The penalty is equal to the difference between your account balance and $3. 
For example if your balance is $1 at the beginning of a round, your penalty is $2 which is 
deducted from your earnings. 

Investment Account Example for a Single Round 

Round 1: You begin with $20 and decide to withdraw $5 from your account, leaving $15 in 
the Investment Account. Of this $15, suppose you choose to invest $10 in the market, and put 
the remaining $5 in the ‘safe’ holding account. The $10 market investment is subject to a 
market movement based on the probabilities set out in Table 2. Suppose for this round the 
computer draws a change in value of -8%. The value of your market then falls to $9.20 and 
you have $14.20 left in your Investment Account. The computer decides whether or not you 
will continue to the next round based on the survival probabilities set out in Table 1. 

Suppose you do survive to the next round. You would begin this round with $14.20 in your 
Investment Account (comprising $9.20 from the money you allocated to the market and $5 
from the money you allocated to the 'safe' holding account). 

Earnings from Round 1: $5 (the amount you withdrew from the Investment Account). 
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Summary 

1. You begin by choosing either the Life Annuity option or the Investment Account 
option. 

2. If you choose the Life Annuity option you will receive $5.59 each round of the 
experiment you play, with the number of rounds determined by the survival 
probabilities set out in Table 1. You will take this money away from the experiment. 

3. If you choose the Investment Account option you must decide: 
a. How much money to withdraw each round (you will take this money away 

from the experiment). 
b. How to allocate the money in the Investment Account between the ‘safe’ 

holding account and the market investment. Money in both the safe’ holding 
account and the market investment will carry over to the next round. The 
change in value of the market investment is determined by the probabilities set 
out in Table 2. 

As for the Life Annuity option, the number of rounds is determined by the survival 
probabilities set out in Table 1. 

4. If you choose the Investment Account you should also remember that a penalty exists 
if your account falls below $3 and that you will earn (that is, take away from the 
experiment) 20% of any money left in the Investment Account when the experiment 
ends. 

 

Spend as much time as you wish to understand the instructions up to this point. Once 
you are ready, please complete the computerised component of this experiment before 
moving on to the questionnaires at the end of this document. 

   



60 
 

Appendix 6: Retirement Experiment   Pension Treatment 1 
Instructions 

Hello and welcome to the ASBLab. Today you will complete 4 tasks as part of this 
experiment. These are: 
1) A computerised experiment simulating choice of benefit at retirement 
2) A Financial Literacy Quiz 
3) A Lottery Choice Task 
4) A demographic survey 

Prior to completing the first task, please read the printed PowerPoint presentation and these 
instructions in order to help you make decisions. 

Experiment Instructions 

This is an experiment in economic decision making. Your payment for participating will be 
based on decisions. More details are below. 

Survival 

You will survive to the next round of the experiment with some probability (your survival 
probability). If you do not survive then the experiment ends and you will not get the 
opportunity to earn money in subsequent rounds. You are guaranteed to participate in at least 
one round (round 1). If you are in round 1 you will advance to round 2 with 90% probability. 
If you are in round 2 you will advance to round 3 with 80% probability. If you are in round 3 
you will advance to round 4 with 70% probability and so on. After round 6 the experiment 
ends;  there is no round 7. 

The probabilities of continuing to the next round are shown below in Table 1. 

Table 1 

Round Probability of moving on to next round 

1 90% 

2 80% 

3 70% 

4 60% 

5 50% 

6 Zero. End of Experiment 
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Feel free to refer back to this table during the experiment.  

Your decisions: Life Annuity or Investment Account 

You begin this experiment with $20 and you must decide whether to invest this money in a 
Life Annuity or an Investment Account. You must invest all your money in one option or the 
other. You cannot split your money between the two options and you cannot reverse your 
decision once the experiment has started. 

The Public Pension 

Regardless of which of the two options you choose you will also receive a payment for each 
round you survive from the Public Age Pension. The maximum amount of pension you can 
receive each round is $2.58. These payments are Means-tested meaning that they will 
decrease as other sources of wealth increase. 

Life Annuity Option 

A Life Annuity is a series of equal payments for the rest of your life. In this experiment your 
$20 is able to purchase a Life Annuity paying $5.59 per round up to a maximum of 6 rounds 
(as detailed in Table 1). 

You have no more decisions to make if you choose the Life Annuity option. You will receive 
payments based on how long you survive. 

Life Annuity Example for a Single Round 

Round 1: You guaranteed to participate for one round (round 1). You earn $5.59 from the 
Life Annuity. The annuity payment reduces the amount of Public Age Pension you are 
eligible for but you still receive $2.55 this round. Now the computer will determine whether 
you survive to the next period (90% probability). Let’s say in this example that the computer 
determines that you survive. 

Earnings for Round 1: $8.14 comprised of $5.59 (Life Annuity payment) + $2.55 (Public Age 
Pension payment). 

Investment Account Option 

An Investment Account allows you to decide asset allocation and the amount you withdraw 
(that is, the amount you earn) each round.  Therefore, if you choose the Investment Account 
option you have two additional decisions to make each round. 

1. You must decide how much money you wish to withdraw each period.  
2. You must decide how to allocate the money in the Investment Account between a 

'safe' holding account and a market investment. 
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The money that you withdraw from your account each round is the money you will take 
home from the experiment. You must withdraw a minimum of $3 each round. If you have 
less than $3 in your Investment Account you must withdraw the entire amount. The 
maximum you can withdraw each period is the total amount in your Investment Account. 

The money you invest in the market (your market investment) either grows or shrinks based 
on a distribution of outcomes. The possible outcomes for the market investment are given 
below in Table 2. The money placed in the 'safe' holding account will not change.   

Table 2 

Change in value of 
market investment 

Probability 

-38% 2.77% 
-25% 5.55% 
-16% 8.33% 
-8% 11.11% 
0% 13.88% 
+8% 16.66% 
+16% 13.88% 
+24% 11.11% 
+32% 8.33% 
+41% 5.55% 
+54% 2.77% 

 

Feel free to refer back to this table during the experiment. 

Lastly, you will earn 20% of any money you have left in your Investment Account (in the 
market investment and/or the 'safe' holding account) when the experiment ends. 

Penalties 

If the amount in the Investment Account is below $3 after you have received your Public Age 
Pension for that round, you must pay a penalty. The penalty is equal to the difference 
between your account balance plus Public Age Pension and $3. For example if your balance 
plus Public Age Pension is $2.60 at the beginning of a round, your penalty is $0.40 which is 
deducted from your earnings. 

Investment Account Example for a Single Round 

Round 1: You begin with $20. Based on this level of wealth you receive $2.37 from the 
Public Age Pension, so you now have $22.37. You decide to withdraw $5 from your 
accounts, leaving $17.37 remaining. Of this $17.37 suppose you choose to invest $10 in the 
market, and put the remaining $7.37 in the 'safe' holding account. The $10 market investment 
is subject to a market movement based on the probabilities set out in Table 2. Suppose for 
this round the computer draws a change in value of -8%. The value of your market 
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investment then falls to $9.20 and you have $16.57 left in your Investment Account. The 
computer decides whether or not you will continue to the next round based on the survival 
probabilities set out in Table 1. 

Suppose you do survive to the next round. You would begin the next round with $16.57 in 
your Investment Account (comprising $9.20 from the money you allocated to the market and 
$7.37 from the money you allocated to the 'safe' holding account). $16.57 would be used to 
calculate how much Public Age Pension you should be paid. 

Earnings from Round 1: $5 (the amount you withdrew from the Investment Account). 

Summary 

1. You begin by choosing either the Life Annuity option or the Investment Account 
option. 

2. If you choose the Life Annuity option you will receive $5.59 each round of the 
experiment you play, with the number of rounds determined by the survival 
probabilities set out in Table 1. You will take this money away from the experiment. 

3. If you choose the Investment Account option you must decide: 
a. How much money to withdraw each round (you will take this money away 

from the experiment). 
b. How to allocate the money in the Investment Account between the 'safe' 

holding account and the market investment. Money in the 'safe' holding 
account and the market investment will carry over to the next round. The 
change in value of the market investment is determined by the probabilities set 
out in Table 2. 

As for the Life Annuity option, the number of rounds is determined by the survival 
probabilities set out in Table 1. 

4. If you choose the Investment Account you should also remember that a penalty exists 
if your account falls below $3 and that you will earn (that is, take away from the 
experiment) 20% of any money left in the Investment Account when the experiment 
ends. 

5. Regardless of whether you choose the Life Annuity Option or the Investment Account 
Option, you will receive some amount of money each round you survive from the 
Public Age Pension. 

 

Spend as much time as you wish to understand the instructions up to this point. Once 
you are ready, please complete the computerised component of this experiment before 
moving on to the questionnaires at the end of this document. 
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Appendix 7: Retirement Experiment   Pension Treatment 2 
Instructions 

Hello and welcome to the ASBLab. Today you will complete 4 tasks as part of this 
experiment. These are: 
1) A computerised experiment simulating choice of benefit at retirement 
2) A Financial Literacy Quiz 
3) A Lottery Choice Task 
4) A demographic survey 

Prior to completing the first task, please read the printed PowerPoint presentation and these 
instructions in order to help you make decisions. 

Experiment Instructions 

This is an experiment in economic decision making. Your payment for participating will be 
based on decisions. More details are below. 

Survival 

You will survive to the next round of the experiment with some probability (your survival 
probability). If you do not survive then the experiment ends and you will not get the 
opportunity to earn money in subsequent rounds. You are guaranteed to participate in at least 
one round (round 1). If you are in round 1 you will advance to round 2 with 90% probability. 
If you are in round 2 you will advance to round 3 with 80% probability. If you are in round 3 
you will advance to round 4 with 70% probability and so on. After round 6 the experiment 
ends;  there is no round 7. 

The probabilities of continuing to the next round are shown below in Table 1. 

Table 1 

Round Probability of moving on to next round

1 90% 

2 80% 

3 70% 

4 60% 

5 50% 

6 Zero. End of Experiment 
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Feel free to refer back to this table during the experiment.  

Your decisions: Life Annuity or Investment Account 

You begin this experiment with $20 and you must decide whether to invest this money in a 
Life Annuity or an Investment Account. You must invest all your money in one option or the 
other. You cannot split your money between the two options and you cannot reverse your 
decision once the experiment has started. 

The Public Pension 

Regardless of whether you choose the Life Annuity or the Investment Account, you may also 
be eligible for the Public Age Pension. The Public Age Pension is paid to you each round you 
survive, just like the payments from the Life Annuity (to be explained below). The maximum 
payment you will receive from the Public Age Pension each round is $2.58. However, the 
Public Age Pension is Means-tested which means that payments each round from the Public 
Age Pension will decrease as payments from the Life Annuity or Investment Account 
increase. 

Life Annuity Option 

A Life Annuity is a series of equal payments for the rest of your life. In this experiment your 
$20 is able to purchase a Life Annuity paying $5.59 per round up to a maximum of 6 rounds 
(as detailed in Table 1). 

You have no more decisions to make if you choose the Life Annuity option. You will receive 
payments based on how long you survive. 

Life Annuity Example for a Single Round 

Round 1: You guaranteed to participate for one round (round 1). You earn $5.59 from the 
Life Annuity. The annuity payment reduces the amount of Public Age Pension you are 
eligible for but you still receive $2.55 this round. Now the computer will determine whether 
you survive to the next period (90% probability). Let’s say in this example that the computer 
determines that you survive. 

Earnings for Round 1: $8.14 comprised of $5.59 (Life Annuity payment) + $2.55 (Public Age 
Pension payment). 

Investment Account Option 

An Investment Account allows you to decide asset allocation and the amount you withdraw 
(that is, the amount you earn) each round.  Therefore, if you choose the Investment Account 
option you have two additional decisions to make each round. 
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1. You must decide how much money you wish to withdraw each period.  
2. You must decide how to allocate the money in the Investment Account between a 

'safe' holding account and a market investment. 

The money that you withdraw from your account each round is the money you will take 
home from the experiment. You must withdraw a minimum of $3 each round. If you have 
less than $3 in your Investment Account you must withdraw the entire amount. The 
maximum you can withdraw each period is the total amount in your Investment Account. 

The money you invest in the market (your market investment) either grows or shrinks based 
on a distribution of outcomes. The possible outcomes for the market investment are given 
below in Table 2. The money placed in the 'safe' holding account will not change.   

Table 2 

Change in value of 
market investment 

Probability 

-38% 2.77% 
-25% 5.55% 
-16% 8.33% 
-8% 11.11% 
0% 13.88% 
+8% 16.66% 
+16% 13.88% 
+24% 11.11% 
+32% 8.33% 
+41% 5.55% 
+54% 2.77% 

 

Feel free to refer back to this table during the experiment. 

Lastly, you will earn 20% of any money you have left in your Investment Account (in the 
market investment and/or the 'safe' holding account) when the experiment ends. 

Penalties 

If the amount in the Investment Account is below $3 after you have received your Public Age 
Pension for that round, you must pay a penalty. The penalty is equal to the difference 
between your account balance plus Public Age Pension and $3. For example if your balance 
plus Public Age Pension is $2.60 at the beginning of a round, your penalty is $0.40 which is 
deducted from your earnings. 

Investment Account Example for a Single Round 

Round 1: You begin with $20. Based on this level of wealth you receive $2.37 from the 
Public Age Pension, so you now have $22.37. You decide to withdraw $5 from your 
accounts, leaving $17.37 remaining. Of this $17.37 suppose you choose to invest $10 in the 
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market, and put the remaining $7.37 in the 'safe' holding account. The $10 market investment 
is subject to a market movement based on the probabilities set out in Table 2. Suppose for 
this round the computer draws a change in value of -8%. The value of your market 
investment then falls to $9.20 and you have $16.57 left in your Investment Account. The 
computer decides whether or not you will continue to the next round based on the survival 
probabilities set out in Table 1. 

Suppose you do survive to the next round. You would begin the next round with $16.57 in 
your Investment Account (comprising $9.20 from the money you allocated to the market and 
$7.37 from the money you allocated to the 'safe' holding account). $16.57 would be used to 
calculate how much Public Age Pension you should be paid. 

Earnings from Round 1: $5 (the amount you withdrew from the Investment Account). 

Summary 

1. You begin by choosing either the Life Annuity option or the Investment Account 
option. 

2. If you choose the Life Annuity option you will receive $5.59 each round of the 
experiment you play, with the number of rounds determined by the survival 
probabilities set out in Table 1. You will take this money away from the experiment. 

3. If you choose the Investment Account option you must decide: 
a. How much money to withdraw each round (you will take this money away 

from the experiment). 
b. How to allocate the money in the Investment Account between the 'safe' 

holding account and the market investment. Money in the 'safe' holding 
account and the market investment will carry over to the next round. The 
change in value of the market investment is determined by the probabilities set 
out in Table 2. 

As for the Life Annuity option, the number of rounds is determined by the survival 
probabilities set out in Table 1. 

4. If you choose the Investment Account you should also remember that a penalty exists 
if your account falls below $3 and that you will earn (that is, take away from the 
experiment) 20% of any money left in the Investment Account when the experiment 
ends. 

5. Regardless of whether you choose the Life Annuity Option or the Investment Account 
Option, you will receive some amount of money each round you survive from the 
Public Age Pension. 

Spend as much time as you wish to understand the instructions up to this point. Once 
you are ready, please complete the computerised component of this experiment before 
moving on to the questionnaires at the end of this document. 
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Appendix 8: Demographic Survey 

Demographic survey 

Lastly, we would like all participants to complete this short exit survey. All information 
provided in this survey will be treated as confidential and cannot be used to identify 
individuals. We will not ask for your name, address or any other personal information that 
could be used to identify you. You can choose not to answer questions if you wish and you 
can end the survey at any time. All information will be kept confidential. 

What is your age in years? ____ 

What is your gender? 

o Male 
o Female 

What category best describes your racial background? 

o White or Caucasian 
o Black, Aboriginal or Torres Strait Islander 
o Hispanic 
o Asian 
o Multiracial Other 

How would you describe your employment status (select more than 1 if applicable)? 

o Retired 
o Employed 
o Not employed 
o Full-time student 

Had you heard of a Life Annuity prior to this experiment? 

o Yes 
o No 

Thank you for taking the time to participate in this experiment. Please inform the 
experimenter that you have completed everything and leave this document on the desk. 
You will be paid if you have not already been. 
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Appendix 9: PowerPoint Introduction 

These slides were only given to participants, not read out or presented. 
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Appendix 10: Screenshots of Experiment 

Introduction 

 

Investment Annuity Choice 
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If you chose the Annuity 

 

If you chose the Investment: Part 1
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If you chose the Investment: Part 2 

Investment option: Part 1 next stage 
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To inform you that you have not survived (both options) 

 

Showing total earnings from experiment 

  



78 
 

Appendix 11: Documentation of how my instructions differ from 
Agnew et al (2008). 

{Ball add: Hello and welcome to the ASBLab. Today you will complete 4 tasks as part of 
this experiment. These are: 
1) A computerised experiment simulating choice of benefit at retirement 
2) A financial literacy quiz 
3) A lottery choice task 
4) A demographic survey 

Prior to completing the first task, please read the printed PowerPoint presentation and these 
instructions in order to help you make decisions.} 

Experiment Instructions 

This is an experiment in economic decision making. Your payment for participating in this 
experiment will be based on the decisions you make. This is explained further below. 

{Agnew add:  
Checks 
Your payments for this experiment will be in the form of checks. These checks are drawn on 
a bank account that is guaranteed by XXXX. Everyone will receive one check issued with 
today’s date, June 2, 2006. In addition, you may be issued up to 5 additional checks that will 
be dated (and can be cashed) in one-month intervals beginning July 2, 2006. You will leave 
here today with ALL of the checks issued to you, regardless of the dates on the checks. 
Please put all of your checks in a safe place until you can cash them, as College policy will 
not allow us to reissue lost or stolen checks. 
 
We will use a 10-sided die to determine whether you continue through additional rounds of 
the experiment (with additional checks) or whether the experiment ends for you after the first 
round. If the throw of the die is 2, 3, 4, 5, 6, 7, 8, 9, or 10 you will move on to the 2nd round 
and receive a 2nd check which will be dated (and can be cashed on) July 1, 2006. If the throw 
of the die is 1, you will not move on to Round 2 and this experiment will end for you. 
 
If you move on to Round 2, there will be another throw of the 10-sided die that will 
determine whether you will move on to Round 3 and receive a 3rd check. If the throw of the 
die is 3, 4, 5, 6, 7, 8, 9, or 10 you will move on to Round 3 and receive a 3rd check which will 
be dated (and can be cashed on) August 2, 2006. If the throw of the die is 1 or 2, you will not 
move on to Round 3 and this experiment will end for you. Notice that with each round that 
passes, it becomes less likely that you will go on to another round. 
 
This process will continue for all subsequent checks as summarized in Table 1 at the top of 
the next page. Also notice that Table 1 is posted on the divider in front of you. Please take the 
next few seconds to look over Table 1 on the next page. 

If you have any questions at this point, please ask your assistant.} 
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{Ball add: 

Survival 

You will survive to the next round of the experiment with some probability (your survival 
probability). If you do not survive then the experiment ends and you will not get the 
opportunity to earn money in subsequent rounds. You will always get to play at least 1 round. 
If you are in round 1 you will advance to round 2 with 90% probability. If you are in round 2 
you will advance to round 3 with 80% probability. If you are in round 3 you will advance to 
round 4 with 70% probability and so on. After round 6 the experiment ends. There is no 
round 7. 

The probabilities of continuing to the next round are given below in Table 1. 

Table 1 

Round Probability of moving on to next round

1 90% 

2 80% 

3 70% 

4 60% 

5 50% 

6 Zero. End of Experiment 

 

Feel free to refer back to this table during the experiment.} 
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{Agnew add: 

TABLE 1 

 

At this point, please turn your attention to Page 2 of the Instructions.} 

{Ball add: 

Your decisions: Life Annuity or Investment Account 

You begin this experiment with $20 and you must decide whether to invest this money in a 
Life Annuity or Investment Account. You must invest all your money in one option or the 
other. You cannot split your money between the two options and you cannot reverse your 
decision once the experiment has started. 

Life Annuity Option 

A Life Annuity is a series of equal payments for the rest of your life. In this experiment your 
$20 is able to purchase a Life Annuity paying $5.59 each round up to a maximum of 6 rounds 
(as detailed in Table 1). 

You have no more decisions to make if you choose the Life Annuity option. You will receive 
a payment of $5.59 for every round that you survive. 

Life Annuity Example for a Single Round 

Round 1: You always play a round 1. You earn $5.59 from the Life Annuity. Now the 
computer will determine whether you survive to the next period (90% probability).  

Earnings for Round 1: $5.59.} 

{Agnew add: 

Your Decisions: Annuity Option Versus Investment Option 
You start today with an account containing $60 and you must decide whether you want to 
purchase an annuity with the $60 or keep the $60 in an investment account. If you purchase 
the annuity all of your checks will be a fixed amount of $16.77. If you keep the $60 in an 

Round Date Printed on Check Die Throws Needed for You to Move on 
to the Next Round 

1 June 2, 2006 2, 3, 4, 5, 6, 7, 8, 9 or 10 
2 July 2, 2006 3, 4, 5, 6, 7, 8, 9 or 10 
3 August 2, 2006 4, 5, 6, 7, 8, 9 or 10 
4 September 2, 2006 5, 6, 7, 8, 9 or 10 
5 October 2, 2006 6, 7, 8, 9 or 10 
6 November 2, 2006 No die throw. End of experiment 
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investment account it may increase or decrease in value each round as you decide how much 
to withdraw (in the form of checks) and how much to invest on a round-by-round basis. 
 
Annuity Option 
If you choose the annuity option, you will have no additional decisions to make and your 
assistant will throw a 10-sided die to determine how many checks for $16.77 will be issued as 
described in Table 1. 
 
Annuity Example 
At this point we will distribute a sample record sheet to show you how results will be 
recorded if you choose the annuity option. As noted above, everyone who chooses this option 
receives a check in the amount of $16.77 that can be cashed today. The results of this annuity 
example are just for demonstration purposes and will not affect your earnings today. 
 
In this annuity example we will throw just one 10-sided die at the front of the room, but in the 
actual rounds that determine your earnings we will privately throw a separate 10-sided die for 
each person in the room. Now we will throw the 10-sided die to determine whether you will 
move on to Round 2 and receive a 2nd check in this annuity example, and your assistant will 
record the outcome of this die throw on your sample record sheet. The result of the die throw 
is________. 
 
Now we will throw the 10-sided die to determine whether you will move on to Round 3 and 
receive a 3rd check in this annuity example, and your assistant will record the outcome of this 
die throw on your sample record sheet. The result of the die throw is________. 
 
This will end the annuity example but in the actual rounds that determine your earnings there 
may be as many as five die throws since as many as six checks can be issued, as described in 
Table 1. 

If you have any questions at this point, please ask your assistant.} 

{Ball add: 

Investment Account Option 

An Investment Account allows you to decide asset allocation and the amount you withdraw 
(that is, the amount you earn) each round. Therefore, if you choose the Investment Account 
option you have two additional decisions to make each round. 

1. You must decide how much money to withdraw each period.  
2. You must decide how to allocate the money in the Investment Account between a 

‘safe’ holding account and a market investment. 

The money that you withdraw from your account each round is the money you will take 
home from the experiment. You must withdraw a minimum of $3 each round. If you have 
less than $3 in your Investment Account you must withdraw the entire amount. The 
maximum you can withdraw each period is the total amount in your Investment Account. 
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The money you invest in the market (your market investment) either grows or shrinks based 
on a distribution of outcomes. The possible outcomes for the market investment are given 
below in Table 2. The money placed in the 'safe' holding account will not change.   

 

Table 2 

Change in value of 
market investment 

Probability 

-38% 2.77% 
-25% 5.55% 
-16% 8.33% 
-8% 11.11% 
0% 13.88% 
+8% 16.66% 
+16% 13.88% 
+24% 11.11% 
+32% 8.33% 
+41% 5.55% 
+54% 2.77% 

 

Feel free to refer back to this table during the experiment. 

Lastly, you will earn 20% of any money you have left in your Investment Account (in the 
market investment and/or the ‘safe’ holding account) when the experiment ends. 

Penalties 

If the amount in the Investment Account is below $3 at the beginning of a round you must 
pay a penalty. The penalty is equal to the difference between your account balance and $3. 
For example if your balance is $1 at the beginning of a round, your penalty is $2 which is 
deducted from your earnings. 

Investment Account Example for a Single Round 

Round 1: You begin with $20 and decide to withdraw $5 from your account, leaving $15 in 
the Investment Account. Of this $15, suppose you choose to invest $10 in the market, and put 
the remaining $5 in the ‘safe’ holding account. The $10 market investment is subject to a 
market movement based on the probabilities set out in Table 2. Suppose for this round the 
computer draws a change in value of -8%. The value of your market then falls to $9.20 and 
you have $14.20 left in your Investment Account. The computer decides whether or not you 
will continue to the next round based on the survival probabilities set out in Table 1. 

Suppose you do survive to the next round. You would begin this round with $14.20 in your 
Investment Account (comprising $9.20 from the money you allocated to the market and $5 
from the money you allocated to the 'safe' holding account). 
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Earnings from Round 1: $5 (the amount you withdrew from the Investment Account).} 

{Agnew add: 

Investment Option 
If you choose the investment option, you must make two decisions each round: 
 
First, you must decide how much of this amount to withdraw (in a check) each round. 
The only rule about how you allocate your money across checks is that each check must be 
issued for at least $5.00. You will leave here today with all of the checks issued to you. 
 
Second (after you decide how much to withdraw from your account each round), you 
must decide how much money you will invest in the “market.” The remainder of the balance 
will be held in a (non-interest bearing) holding account. Money held in your holding account 
will carry over from round to round on a dollar for dollar basis. Money you invest in the 
market may increase or decrease before it is carried over to the next round. 
 
The Return on Your Investment 
Two 6-sided dice will be used each round to determine how much your investment will 
increase or decrease in value. This is called the “return on your investment.” We will throw 
two 6-sided dice and add the numbers. The sum of the two numbers corresponds to a return 
on your investment as shown in Table 2 at the top of the next page. Also notice that Table 2 
is posted on the divider in front of you. 
 
Please take the next few seconds to look over Table 2. 
If you have any questions at this point, please ask your assistant. 
 

TABLE 2 
 
Sum of the Two 6-

sided Dice 
Return on Your 

Investment 
Example: Loss or Gain 
on an Investment of $10 

Number of Possible 
ways to Get Sum 

2 -38% $3.80 loss 1 
3 -25% $2.50 loss 2 
4 -16% $1.60 loss 3 
5 -8% $0.80 loss 4 
6 0% no gain or loss 5 
7 8% $0.80 gain 6 
8 16% $1.60 gain 5 
9 24% $2.40 gain 4 

10 32% $3.20 gain 3 
11 41% $4.10 gain 2 
12 54% $5.40 gain 1 

 
Please turn your attention to Page 4 of your instructions. I will go over some numerical 
examples to explain how the return on your investment is calculated. 
 
Look at the far left hand column of Table 2, labeled “sum of the two 6-sided dice.” Notice (in 
the top row of the table) that if the sum of the two 6-sided dice is 2, the return on your 
investment is negative (-) 38%. If you had invested $10 in this case, you would lose $3.80 
and have $6.20 left in your investment account. At the other extreme (in the bottom row of 
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the table), if the sum of the two 6-sided dice is 12, the return is positive (+) 54%. If you had 
invested $10 in this case, you would gain $5.40 and have $15.40 in your investment account. 
Table 2 also lists the number of possible ways you can roll the different sums. This is shown 
in the far right column. For example, there is only 1 way to roll two 6-sided dice and get a 
sum of 2. Both die rolls must result in a 1 (1 + 1 = 2). Notice at the bottom of the table that 
there is also 
only 1 way to roll two 6-sided dice and get a sum of 12. Both die rolls must be 6 (6 + 6 = 12). 
There are more possible ways to get the sums in the middle of the table. For example, there 
are 6 ways to get a sum of 7 (1 + 6, 2 + 5, 3 + 4, and so on). 
 
Once the two 6-sided dice are thrown to determine the return on your investment, your 
assistant will use the spreadsheet on his or her computer to calculate your earnings and 
update your account balance for Round 1. We have calculators available if you want to make 
your own calculations as you go along. 
As with the annuity option, your assistant will throw the 10-sided die at the end of Round 1 to 
determine whether the 2nd round will begin or whether this experiment will end for you after 
Round 1. 
 
If the die throw indicates that Round 2 will begin, you will make the same two decisions for 
Round 2. You must choose the total amount you want to withdraw and the total amount you 
want to invest every round. Your previous decisions do not carry over from round to round. 
 
First (at the beginning of Round 2) you decide how much you want to withdraw in the 2nd 

check, again with the constraint that the check be issued for no less than $5.00. 
 
Second, you must decide how much money to invest (the remainder will be put in a 
holding account), and the assistant will throw the two 6-sided dice to determine the return on 
the amount you invested in Round 2. 
 
Once your account balance is updated for Round 2, your assistant will throw the 10-sided die 
to determine whether the 3rd round will begin or whether this experiment will end for you 
after Round 2. This process will be repeated up to 5 times, depending on the throws of the 10-
sided die as described in Table 1. 
 
If you have any questions at this point, please ask your assistant. 
 
Penalties 
If your total account balance falls below the $5.00 minimum check amount, you must pay a 
penalty. The amount of the penalty depends on how low your balance falls and what round of 
the experiment you are in when your balance falls below $5.00. If your total account balance 
at the end of a particular round is below the $5.00 minimum check amount and the throw of 
the 10-sided die indicates that you will go on to the next round of the experiment, a check for 
the amount of your total account balance will be issued for that next round, your balance will 
fall to $0.00, and you will have no more decisions to make. The penalty in that round will be 
the difference between the $5.00 minimum check amount and your account balance. For 
example, if your account balance falls to $4 at the end of Round 1 and the die throw indicates 
that you will 50 go on to Round 2, the penalty for Round 2 will be $5.00 - $4.00 = $1.00. In 
subsequent rounds, penalties of $5.00 per round will continue to accrue each round until the 
throw of the 10-sided die indicates that this experiment will end for you. Regardless of when 
your account balance falls below $5.00, all penalties will be deducted from your 1st check. In 
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the event that your 1st check is insufficient to cover all of the penalties, additional penalties 
will be deducted from your 2nd check, and so on. 
 
Investment Example 
At this point we will distribute a sample record sheet to show you how results will be 
recorded if you choose the investment option. Notice that there is a separate page for each 
round. In this investment example we will only ask you to make decisions for two rounds, but 
in the actual period that determines your earnings you may make decisions for up to six 
rounds and you may receive up to six checks. The decisions that you make in this investment 
example are just for demonstration purposes and they will not affect your earnings today. 
You will be free to make different decisions on the actual record sheets which we will 
distribute once you decide whether to take the annuity option or the investment option. 
 
Please look at the sample record sheet for Round 1 of the investment example, the first row 
(Row a) shows your starting balance of $60. You will record the amount that you want to 
withdraw in Check 1 on Row (b) and the amount you want to invest on Row (c). In any given 
round, the money that you do not withdraw as a check or invest will stay in your holding 
account and carry over to the next round. An assistant will subtract what you withdrew as a 
check and what you invested from your starting balance and record this amount (your holding 
account) on Row (d). Keep in mind that this is just an example and your decisions here will 
not affect your earnings in the actual experiment. 
 
At this point you should record the amount you want to withdraw as a check on Row (b). 
Remember that everyone receives a Round 1 check regardless of whether the annuity or 
investment option is chosen.  
 
Next, you should record the amount you want to invest on Row (c). 
 
At this point your assistant will verify that you have completed Rows (b) and (c) and to 
calculate the amount in your holding account and record it on Row (d). 
 
Now that everyone has made a withdrawal decision and an investment decision for Round 1, 
we must determine the return on the investment for Round 1. We will throw just one pair of 
6-sided dice at the front of the room, but in the actual rounds that determine your earnings we 
will privately throw separate pairs of 6-sided dice for each person who chooses the 
investment option. The result of the die throw is_________. 
 
Your assistant will record the sample die throws as we go along and will indicate the return 
on the amount invested (from Table 2). Your assistant will complete Rows (d), (e), (f) and (g) 
and calculate your total account balance at the end of Round 1. 
 
Now we will throw the 10-sided die to determine if you will go on to Round 2. As in the 
annuity example we will throw just one 10-sided die at the front of the room, but in the actual 
rounds that determine your earnings we will privately throw a separate 10-sided die for each 
person in the room. The result of the die throw is ________. 
 
If the throw of the 10-sided die is 1, the example will end and no more decisions or die throw 
will be needed. 
 
If the throw of the 10-sided die is 2, 3, 4, 5, 6, 7, 8, 9 or 10, your assistant will transfer your 
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ending account balance for Round 1 to the sample record sheet for Round 2 on the next page. 
This will be your starting balance at the beginning of Round 2. Then you will make the same 
two decisions for Round 2: 
 
 On Row (b) indicate how much you would like to withdraw in Check 2. 
 On Row (c) indicate how much you would like to invest. 
 
Your assistant will verify that you made choices for (b) and (c) and will calculate the amount 
in your holding account and record it on row (d). 
 
Now we will throw the two 6-sided dice to determine the return on your investment for 
Round 2 and your assistant will record this information on your record sheet. The result of 
the die throw is________. 
 
Finally, we will throw a 10-sided die to determine if you will go on to Round 3. If the result 
of the die throw is 1 or 2, the example will end and no more decisions or die throws will be 
required. 
 
If the throw of the 10-sided die is 3, 4, 5, 6, 7, 8, 9 or 10, in the actual periods that determine 
your earnings, your assistant would transfer your ending account balance for Round 2 to 
Round 3 and that would be your starting balance at the beginning of Round 3. 
 
This will end the investment example but in the actual rounds that determine your earnings 
you may make this decision as many as six times depending on the throws of the 10-sided 
die, as described in Table 1. 
 
Please turn your attention to Page 8 of the instructions for a final important detail about the 
Investment Option. 
 
Remaining Balances 
It is possible that the experiment will end for you (based on the throw of the 10-sided die) and 
you will have money left in your account. If this happens you will receive 20% of your 
remaining balance at the time the experiment ends for you and you will lose 80% of your 
account balance. The 20% of your account balance that you get to keep will be added to your 
final check. 
 
Alternatively, you might continue all the way to Round 6 (based on the throws of the 10-
sided die). In this case, any money that you do NOT withdraw in your Round 6 check will be 
distributed in the same manner. Specifically, you will receive 20% of your remaining balance 
at the end of Round 6 and it will be added to your Round 6 check. You will lose 80% of your 
remaining account balance at the end of Round 6. 
 
As an example, your assistant will now show you what the residual would have been if the 
investment example had ended (based on the throw of the 10-sided die) after Round 2.} 
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{Ball add: 

Summary 

1. You begin by choosing either the Life Annuity option or the Investment Account 
option. 

2. If you choose the Life Annuity option you will receive $5.59 each round of the 
experiment you play, with the number of rounds determined by the survival 
probabilities set out in Table 1. You will take this money away from the experiment. 

3. If you choose the Investment Account option you must decide: 
a. How much money to withdraw each round (you will take this money away 

from the experiment). 
b. How to allocate the money in the Investment Account between the ‘safe’ 

holding account and the market investment. Money in both the safe’ holding 
account and the market investment will carry over to the next round. The 
change in value of the market investment is determined by the probabilities set 
out in Table 2. 

As for the Life Annuity option, the number of rounds is determined by the survival 
probabilities set out in Table 1. 

4. If you choose the Investment Account you should also remember that a penalty exists 
if your account falls below $3 and that you will earn (that is, take away from the 
experiment) 20% of any money left in the Investment Account when the experiment 
ends. 

 

Spend as much time as you wish to understand the instructions up to this point. Once 
you are ready, please complete the computerised component of this experiment before 
moving on to the questionnaires at the end of this document.} 

{Agnew add:  

TO SUMMARIZE: 
 
You begin by choosing the Annuity Option or the Investment Option. Regardless of your 
choice, everyone will receive a check dated today, June 2, 2006. 
 
If you choose the Annuity Option, your assistant will throw a 10-sided die to determine how 
many additional checks for $16.77 you will receive, as described in Table 1. 
 
If you choose the Investment Option, your assistant will throw a 10-sided die to determine 
how many additional checks you will receive, as described in Table 1. You will choose how 
much of your $60 starting balance to withdraw in each check and how much to invest in the 
“market.” Money not withdrawn or invested will be put in a non-interest bearing holding 
account. Money invested in the market may increase or decrease as described in Table 2. 
Please take the next few minutes to review these instructions and the brochure. When you are 
ready to make a choice, turn to the next page. The decisions that you make from this point on 
WILL affect your earnings today. 
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*************************************************************************** 
PLEASE INDICATE YOUR CHOICE FOR THIS PART OF THE EXPERIMENT BY 
INITIALING BESIDE ONE OF THE TWO OPTIONS BELOW: 
 
__________I CHOOSE TO PURCHASE THE ANNUITY ($16.77 PER 
ROUND) OPTION. 
 
__________I CHOOSE TO TAKE THE INVESTMENT ($60 ACCOUNT) 
OPTION. 
 
Thinking of the choice you just made between the investment option and the annuity 
option, circle a number from 1 to 10 to indicate how confident you are that you made a 
good decision. 
 
  Not Confident 1 2 3 4 5 6 7 8 9 10 Extremely Confident 
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Appendix 12: Script for Experimental Sessions 

Script for experiment 

00:00 Open doors: 

 “Welcome. Please get out your student ID cards so I can mark you off. After I’ve 
marked you off take a seat starting at 1. You’ll see a receipt form, consent form and 
participant instructions. Please read and sign these.” 

Mark people off. After this: 

00:05 “Please read and sign the forms if you haven’t already. I’m going to come around 
soon to collect your consent forms and give you the instructions for the experiment.” 

Collect consent forms. Hand out instructions and PowerPoints. As soon as done: 

“Please take your time to read these instructions, they will help you make decisions in 
the experiment. After you’ve all had time to read the instructions we are going to have 
2 trial rounds of the experiment on the computers. If you have any questions about the 
experiment please raise your hand and I will come help you.” 

Walk around in case people have questions. 

00:15 “Hi everyone. We’re going to give you 2 practice sessions. These are just to give you 
a better idea of how the decision task works and you will not be paid for your 
decisions at this point. After those 2 rounds we will have 1 real session which will 
determine your earnings from today’s experiment.” 

Activate the experiment. 

“You may take as much time to read the instructions as you wish. You do not have to 
begin the experiment immediately. Also please remember that this is only a practice 
round and you will not be paid.” 

After everyone is done with this round: 

“We are now activating the second practice round. Again please remember that this is 
a practice round and you will not be paid for this.” 

Activate the experiment again. After everyone is done with this round: 

00:25 “We are now going to activate the experiment for a third time. This round is real and 
this will be used to determine your earnings from this experiment, so please think 
carefully about your decisions this round. You do not have to begin immediately. You 
may spend as much time as you wish reading the instructions you have been given.” 
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When most people are finished: 

“If you are finished with the computer task please move onto the questionnaires at the 
back of the instruction booklet.” 

Walk around, when most people are onto the Lottery Choice experiment: 

00:35 “If you have completed all 4 parts of the experiment today, those are: the 
computerised part of the experiment, the financial literacy questionnaire, the lottery 
choice task and the demographic survey you are eligible to be paid. For the lottery 
choice task, you require the help of an experimenter to calculate your payoff. If you 
have made all your 10 choices in the table please put your hand up and someone will 
come along and help you.” 

[Instruct assistant to not only calculate the Holt-Laury payoffs but also to check that the 
demographic and financial literacy task is completed. If they all are, she should fill in the 
receipt form and instruct the participants to go to the front desk where I will pay them the 
value on their receipt form. They are to leave all other forms at their desk.] 

00:40  I pay participants the value on their form and thank them for their participation. 

00:40+  Paying participants, cleaning up and shutting things down. 
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