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Abstract  

This paper investigates individuals’ expectations about their own survival to older ages and 
compares patterns in average responses about survival chances with actual and projected 
survival rates. The extent to which individuals have, on average, accurate expectations about 
survival to older ages is important in a context of increasing personal responsibility for and 
control over the accumulation and use of savings for retirement. 
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Executive summary 
This paper investigates individuals’ expectations about their own survival to older 
ages and compares patterns in average responses about survival chances with 
actual and projected survival rates. The extent to which individuals have, on 
average, accurate expectations about survival to older ages is important in a 
context of increasing personal responsibility for and control over the 
accumulation and use of savings for retirement. 

Subjective survival expectations 

Modern surveys ask individuals about their 
probability of survival to specific older 
ages. In only a small proportion of cases is 
there evidence that these questions are not 
well understood. 

98% of individuals gave an answer to a 
question asking their chances of surviving to 
older ages and of these just 14% showed clear 
evidence of misunderstanding (e.g. by 
reporting no chance of death in the coming 
10-year period). 

Individuals’ stated beliefs about their 
probability of survival are correlated with 
known risk factors such as smoking and the 
age that their parents died. 

Current smokers report on average 6–8 
percentage points lower probability of 
surviving to an age 11–15 years ahead than do 
non-smokers. 

Beliefs about probability of survival are 
also correlated with the individual’s actual 
age of death and respond to new diagnoses 
of health conditions. 

A new cancer diagnosis was associated with a 
5 percentage point reduction in the stated 
probability of surviving to an age 11–15 years 
ahead. 

Comparing subjective expectations with ‘objective’ data 

Individuals from a range of ages and birth 
cohorts underestimate their chances of 
survival to ages 75, 80 and 85, on average. 

Those in their 50s underestimate their 
chances of survival to age 75 by around 20 
percentage points and to 85 by around 10 
percentage points. 
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Individuals in their late 70s and 80s are, on 
average, mildly optimistic about surviving 
to ages 90, 95 and above. 

This optimism becomes larger at older ages 
(10–15 percentage points when looking at age 
95) and is larger for men than for women, 
amongst those born in the 1920s and 1930s. 

Subjective survival curves, estimated using 
individuals’ stated survival expectations, 
capture the general patterns in 
expectations. 

These show growing pessimism relative to 
official life tables for ages up to the mid 70s 
before turning to mild optimism from the late 
90s onwards. 

Actual survival probabilities differ 
significantly according to individuals’ 
education, wealth and marital status. 

Women of 60 in the bottom household wealth 
quintile had a 65% chance of surviving to age 
80, compared with 87% for those in the top 
quintile, based on mortality data. 

Subjective survival curves reflect 
differences in actual mortality rates 
between groups to varying degrees. 

Widowed men and women aged 60 show the 
greatest survival pessimism, underestimating 
their probability of survival to age 80 or above 
by almost 30 percentage points on average. 

Subjective expectations and economic behaviour 

Survival pessimism is a potential driver of 
the unpopularity of annuities. 

Around 65% of individuals could perceive an 
annuity priced according to average survival 
chances as offering an unfairly low income. 

Deferral of the state pension, a choice 
analogous to annuity purchase, is rarely 
taken up despite being offered at a 
favourable rate. 

While individuals are roughly twice as likely to 
defer the state pension if it represents a ‘fair 
deal’ given their survival expectations, the 
overall level of deferral is sufficiently low that 
we cannot make strong statements about this 
relationship. 
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The divergence between subjective and 
objective survival expectations due to 
survival pessimism may have important 
implications for behaviour and policy. 

As individuals are given more control over 
saving for retirement and use of accumulated 
wealth, survival pessimism may mean 
individuals are more at risk of having 
insufficient retirement resources. 
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1. Introduction 
In the UK, individuals have increasing levels of choice and responsibility in relation to 
providing for their retirement. The elimination of any earnings-related component in the 
state pension, the decline of occupational defined benefit pensions in the private sector 
and the introduction of ‘pension freedoms’ for those with defined benefit pensions have 
changed the UK pensions landscape. To avoid a drop-off in income at retirement, 
individuals will increasingly have to decide how to accumulate savings and how to use 
these in retirement. 

One important component in decisions around savings and the use of resources in 
retirement is individuals’ expectations about how long they are going to live. Beliefs about 
longevity will shape the amount that individuals think they need to save and the manner 
in which they use savings once in retirement. Much of economic and policy analysis in this 
area proceeds on the assumption that individuals are well informed about the chances 
they face of survival to older ages. This paper seeks to examine in detail the nature of 
individuals’ expectations about survival to older ages in order to determine whether 
individuals have well-formed expectations about their own future survival chances and 
whether these are ‘accurate’ – at least on average – or show systematic biases. We then 
explore the implications of individuals’ expectations for economic behaviour. 

This paper draws on data from the English Longitudinal Study of Ageing (ELSA). Section 2 
describes the available information about individual subjective mortality expectations, 
exploring whether or not individuals have well-formed expectations and the extent to 
which expectations respond to factors relevant to mortality. Section 3 then explores the 
divergence between average subjective expectations and the ‘objective’ mortality data 
given by official life tables and mortality rates in ELSA, looking at variation across sexes 
and according to education, wealth and marital status. Section 4 considers the 
implications for economic behaviour of the patterns in subjective expectations, focusing 
on annuitisation and deferral of the state pension. In conclusion, Section 5 discusses the 
implications for annuities markets and for policy. 
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2. Subjective survival expectations 

Key findings 
 

Modern surveys ask individuals about 
their probability of survival to specific 
older ages. In only a small proportion of 
cases is there evidence that these 
questions are not well understood. 

98% of individuals gave an answer to a 
question asking their chances of surviving 
to older ages and of these just 14% showed 
clear evidence of misunderstanding (e.g. 
by reporting no chance of death in the 
coming 10-year period). 

Individuals’ stated beliefs about their 
probability of survival are correlated 
with known risk factors such as smoking 
and the age that their parents died. 

Current smokers report on average 6–8 
percentage points lower probability of 
surviving to an age 11–15 years ahead than 
do non-smokers. 

Beliefs about probability of survival are 
also correlated with the individual’s 
actual age of death and respond to new 
diagnoses of health conditions. 

A new cancer diagnosis was associated 
with a 5 percentage point reduction in the 
stated probability of surviving to an age 
11–15 years ahead. 

2.1 What are survival expectations? 

Many different economic actors and analysts may have expectations about the chances of 
certain individuals, or groups of individuals, living to specific ages. In this paper, we 
examine the expectations of individuals about their own chances of survival to older ages. 
We now set out and examine the information we have about these individual 
expectations.  

We will ask what information we actually obtain when we ask individuals about their 
chances of surviving to certain ages. We may wonder whether or not individuals have well-
formed survival expectations. This concern could be about whether individuals 
understand these sorts of probabilistic objects at a conceptual level. We might also ask 
whether, given this understanding, individuals actually have a well-formed, reflective 
judgement of their personal situation. We will explore these questions in this section and 
provide evidence that suggests that, for most individuals, their reports about survival 
expectations do represent a well-formed answer to a question they understand. Of 
course, an individual having a well-formed expectation of their survival probability does 
not preclude them being inaccurate – either due to cognitive biases or poor information. 
We will return to this issue in Section 3. 
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There are a number of key concepts in the context of survival and mortality, including 
mortality rates, survival probabilities and life expectancy. These are set out in detail in 
Section A.1 of the appendix. The concept that we will employ most often in this paper is a 
survival probability. This is a number that tells us the probability that a certain individual 
(or type of individual) of a certain age will survive to some older age. It is possible to 
summarise a full set of survival probabilities for someone of a particular age using a 
survival curve. Survival curves slope downwards, tracing out the declining probability of 
survival to each successively older age. 

2.2 Data on survival expectations 

The data that we use on individuals’ expectations come from the English Longitudinal 
Study of Ageing (ELSA). This is a survey carried out every two years which covers a 
representative sample of the English household population aged 50 and over. We use 
waves 1 to 7, which cover the years from 2002–03 to 2014–15. Where possible, individuals 
are followed from one ‘wave’ of the survey to the next, so that we can see what happens 
to them over time. ELSA contains a wide range of information about individuals’ 
demographic characteristics, financial situation, health status, activities and attitudes. 

As part of ELSA, individuals are asked questions about how likely they think it is that 
certain events will happen in the future. These events include whether or not the 
individual will still be working at a certain older age and whether or not they will leave an 
inheritance. Also included as part of this expectations section of the survey are questions 
about the probability that an individual survives to certain older ages.  

At the beginning of the section on expectations, the individual is shown a show card, as 
per Figure 2.1, and read the following statement: 

Now I have some questions about how likely you think various events might be. When I 
ask a question I'd like you to give me a number from 0 to 100, where 0 means that you 
think there is absolutely no chance an event will happen, and 100 means that you think 
the event is absolutely certain to happen. 

Figure 2.1. Show card from expectations section of ELSA survey 

 
Source: ELSA wave 7 questionnaire. 

The questions on survival expectations take the form: ‘What are the chances that you will 
live to be age X or more?’. The exact age asked about depends on the age of the individual 
being interviewed. Table 2.1 details the questions asked of individuals of different ages. 
The questions are such that an individual is asked about the probability of survival to an 
age that is between 11 and 15 years ahead of their current age. From the third wave of 
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ELSA onwards, individuals aged below 70 were also asked a second question about the 
probability that they would survive to age 85 or more. 

Table 2.1. Survival questions asked of individuals 
Age of respondent Age asked about 

in first question 
Age asked about 

in second question 
(wave 3 onwards) 

65 and under 75 85 

66–69 80 85 

70–74 85 - 

75–79 90 - 

80–84 95 - 

85–89 100 - 

Source: ELSA waves 1–7. 

As part of the analysis in this paper, we show results for different subgroups of 
individuals, splitting individuals by their position in the wealth distribution, their marital 
status or their level of education. In the case of education, we use a categorisation based 
on the age that the individual finished full-time education. The first category includes all 
those who left education up to and including the school-leaving age for someone of their 
birth cohort (47% of the sample), the second category includes those who left above the 
compulsory age and below the age of 19 (37% of the sample), and the third educational 
category includes all those who remained in full-time education to the age of 19 or above 
(16% of the sample). 

2.3 Do individuals give well-formed answers to survival questions? 

Much of economic analysis in relation to savings, retirement and other decisions at the 
end of life assumes that individuals have well-formed beliefs about the probability they 
will die at each given age in the future (e.g. Hurd, 1989; French, 2005) and that these 
beliefs are instrumental in driving decision-making in these areas. We may, however, have 
reservations about whether individuals have well-formed beliefs about survival. Before 
treating our data as a representation of individuals’ beliefs, we try to test whether their 
beliefs about survival are well formed. 

Figure 2.2 shows the distribution of answers given to the survival questions.1 We see that 
individuals tend to give an answer corresponding to a multiple of 5 or 10. These ‘round 
number’ answers are perhaps not surprising as individuals might see a choice of a non-
round number as suggesting spurious precision. 7% of answers given are ‘100%’. Given 
that individuals are being asked about an age 11–15 years ahead, it must be the case that 
there is at least some chance that the individual will die (even due to an accident, for 
example) during that period, and so we can be fairly confident that these answers reflect a 
 

 
1  Note that 1.5% of individuals answer ‘don’t know’ to survival questions. Older individuals are more likely to 

answer ‘don’t know’. For example, 1% of those aged 60–69 answer ‘don’t know’, compared with 5% of those 
aged 85 and above. 
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lack of understanding of the question, or of probability, in some way. It is perhaps not fair 
to draw the same conclusion about those who answer ‘0%’, as they may – due to terminal 
illness, for example – reasonably answer that there is absolutely no chance that they will 
survive to some older age. 

Figure 2.2. Distribution of answers to survival questions 

 
Source: ELSA waves 1–7. 66,210 answers from 16,203 unique individuals. 

There is a second group of individuals who show a lack of understanding of the nature of 
the survival questions. These are the individuals who are asked two survival questions and 
say that they have a higher chance of surviving to some older age than they do of 
surviving to a younger age. This is clearly impossible because in every case where an 
individual survives to 85, for example, they must also have survived to 75. 

In total, of those who answer the survival questions, 14% of individuals give an answer 
that is ‘impossible’ for one of the two reasons identified. When conducting our analysis, 
we exclude these individuals from our sample on the basis that they have not given a well-
formed answer and so appear not to fully understand the questions or concepts involved. 
Section A.2 of the appendix details the distribution of these individuals by age and 
education.2 

Considering Figure 2.2 again, we might be concerned about the ‘spike’ of 21% of 
responses being ‘50%’. We might worry that some individuals do not understand what is 
being asked of them and so simply say ‘50%’ as it is a focal answer. We assess whether 
this response reflects general lack of understanding of probability by looking at the 
distribution of responses to other probability questions given by those who answered 
‘50%’ to one or both survival questions. We see that individuals who answer ‘50%’ almost 
always give a range of answers to other questions and are no more likely to answer ‘50%’ 
to other probability questions than are the general sample. Figure A.1 in the appendix 
 

 
2  Differences across education groups are not significant. While there are differences according to age, our 

analysis is conditional on age and so this is not of concern. 
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compares the distribution of the number of ‘50%’ answers for those who answered ‘50%’ 
to survival questions with that for all individuals. Of the 16,778 individuals who are asked 
one or more survival questions, only 41 individuals (0.2%) answered ‘50%’ to all survival 
questions in all waves. Given this, we choose to keep in our sample those cases where 
individuals answer ‘50%’. Note that the results in the remainder of this paper are 
unchanged, qualitatively, if we instead exclude answers of ‘50%’, and so our analysis does 
not hinge in any way on our decision here. 

In summary, once we have removed from our sample those individuals who give answers 
that are ‘impossible’, we are left with the vast majority of individuals and, furthermore, a 
sample of individuals who show no sign of failing to understand the questions being 
asked (even if they do not necessarily give accurate answers). 

2.4 What information is contained in individuals’ answers to 
survival questions? 

In this section, we look at the risk factors and outcomes that are associated with having 
higher or lower expectations of survival to older ages, as a means to assessing whether 
individual responses seem to reflect individuals’ well-considered judgements about their 
own future mortality.  

It is possible that individuals’ answers to survival expectations questions could be 
uncorrelated with actual outcomes – both relevant risk factors and subsequent mortality – 
and still represent individuals’ ‘actual’ expectations. However, if individuals’ expectations 
were completely uninformative in this way, we might be concerned about whether they 
are in fact reflective, well-established views (and hence likely to persist over time and be 
relevant to future behaviour) or are just numbers picked with little consideration and 
hence likely to be revised. Conversely, if we see that expectations do correlate with 
outcomes relevant to mortality, this can be seen as additional evidence that they are well-
formed views that are more likely to drive economic decision-making. Furthermore, it is an 
interesting question in its own right to ask whether individual survival expectations 
contain information – in terms of predicting future mortality – beyond other facts known 
about the individual, such as their demographic characteristics and health status. 

We first look at whether risk factors that are known to be correlated with mortality (and 
are also known to the individual) are correlated with individuals’ reported survival 
expectations. There are established causal channels that link certain health behaviours, 
including smoking and drinking (e.g. Lew and Garfinkel, 1987), and certain health 
conditions, such as heart attack and cancer, to mortality. For some other outcomes, such 
as the age at which a parent died, there are plausible channels through which they could 
be linked to survival probabilities (e.g. the early death of a parent may capture 
information about a shared environment – such as past diet – which does not manifest 
itself in the other health conditions examined, but nevertheless has an impact on how 
long an individual lives). 
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Table 2.2. Relationship between stated survival probabilities and risk factors 
Risk factor Excl. self-reported health  Incl. self-reported health  

Male Female Male Female 

Smoking (relative to non-smoker)     

Ex-occasional smoker –3.0*** –0.7 –2.8** –0.2 

Ex-regular smoker –1.9*** –0.4 –1.4** –0.1 

Ex-smoker (frequency: don’t know) –3.0*** –1.9 –2.6** –1.4 

Current smoker –8.1*** –7.5*** –6.7*** –6.4*** 

Alcohol consumption (relative to 
once or twice a month) 

    

At least 3–4 days a week 0.1 0.1 –0.6 –0.4 

Once or twice a week 0.1 0.2 –0.2 –0.1 

A few times a year –1.2 –1.3** –0.6 –1.0* 

Not at all –2.5** –2.1*** –1.5 –1.2 

Age mother died (relative to 60–64)     

<50 1.6 1.3 1.7 1.6 

50–59 1.0 –2.6* 0.7 –2.6* 

65–69 3.3** –1.8 3.1** –1.5 

70–74 2.2 –0.7 2.1 –0.5 

75–79 1.9 0.2 1.4 0.3 

80–84 3.1** 2.2* 2.7** 2.5** 

85+ 5.6*** 6.9*** 5.2*** 7.0*** 

Age father died (relative to 60–64)     

<50 0.9 0.1 1.1 0.1 

50–59 –0.1 0.3 0.2 0.5 

65–69 0.9 –0.9 0.8 –0.6 

70–74 2.7** 1.8* 2.6** 1.8* 

75–79 4.5*** 2.9*** 4.5*** 2.9*** 

80–84 4.4*** 2.5** 4.2*** 2.4** 

85+ 7.1*** 5.0*** 7.0*** 4.9*** 

Health conditions     

Cancer –6.2*** –3.4*** –4.2*** –2.2*** 

Heart condition –3.1*** –2.3*** –1.5* –1.4* 

Hypertension –2.1*** –2.3*** –0.8* –1.3*** 

Stroke –3.3*** –1.0 –1.4 0.7 
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Note to Table 2.2: Coefficients represent percentage point deviations in mean response. Statistical significance at 
the 10%/5%/1% level is denoted by */**/***. Standard errors are clustered at the individual level. Other control 
variables, for which coefficients are not reported, are whether in a couple, income and wealth quintile, education 
level, whether working and dummy variables for whether diagnosed with Alzheimer’s, angina, arthritis, diabetes, 
lung disease, osteoporosis, Parkinson’s and psychiatric disorders, whether the individual is white or non-white 
and a full set of dummy variables for each single year-of-age and wave interaction. 

Source to Table 2.2: ELSA waves 1–7. 52,170 observations of 14,092 unique individuals. 

Table 2.2 shows the results of an analysis looking at the correlation between these risk 
factors and reported survival probabilities. We conduct an econometric analysis that 
attempts to answer the question: ‘For someone of a particular age interviewed at a 
particular point in time, what is the difference in average reported survival probability for 
a person who has risk factor X compared with a person who does not (holding other risk 
factors constant)?’. The reported numbers, for selected risk factors, represent the mean 
percentage point difference in response for someone with the risk factor compared with 
someone without it. We run one analysis in which individual self-reported health is not 
included as a risk factor and one in which it is included, and produce both analyses 
separately for men and women to allow for potentially different impacts of these risk 
factors between sexes.  

There are strong correlations between a wide number of risk factors and self-reported 
survival probabilities. Moreover, these correlations are in the direction that one would 
expect, given other evidence on the role of these risk factors. For example, male ex-
smokers report a 1–3 percentage points lower probability of survival (conditional on their 
age, wave of interview and other risk factors) than male non-smokers. Being a current 
smoker has an even larger association with survival reports, with those currently smoking 
reporting 6–8 percentage points lower probability of survival on average than non-
smokers. We see that having been diagnosed with one of the four major health conditions 
we highlight is associated with a significantly lower reported survival probability for both 
men and women. While in the case of a stroke, once one controls for the individual’s self-
reported health, there is no statistically significant correlation between having ever been 
diagnosed and reported survival probability, in the case of cancer the ‘impact’ of 
diagnosis on survival report is diminished, but still strongly statistically significant, when 
controlling for self-reported health. It is worth noting that not all of the results accord with 
our understanding of the relevant causal channel. In the case of alcohol consumption, 
those who do not drink at all have lower survival expectation than those who drink once 
or twice a month, though this difference is not significant when controlling for self-
reported health. 

Individuals’ view of their own current level of health is arguably a primary channel 
through which these health conditions and risk factors could affect reported survival 
probabilities. Carrying out the analysis both without and with controls for self-reported 
health tells us the extent to which these risk factors are correlated with reported survival 
probabilities both with and without the part of the correlation that is due to this channel. 
We find that when controlling for self-reported health, the risk factors are still correlated, 
albeit to a lesser extent, with self-reported survival probabilities. This suggests individuals’ 
reported survival probabilities reflect not just their current health state but also an 
awareness of the level of risk that they face in the future due to their health behaviours 
and current health status. Again, this is consistent with a reflective and considered 
assessment of future mortality prospects based on relevant information. 
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The above analysis is reassuring initial evidence that individuals’ responses to survival 
questions reflect factors relevant to mortality. We may be further interested in the 
question of whether the relationship between risk factors and survival expectations is one 
where knowledge of exposure to risk factors has a causal impact on individual 
expectations or whether, for example, expectations are driven by general pessimism 
about the future that also drives low care for personal health. If the latter were the case, 
expectations would correlate with survival without there being any feedback from real 
factors to the formation of beliefs. We might be concerned that, in this case, the 
expectations questions could be giving us information about individuals’ optimism and 
pessimism, but little else.  

We can explore the above question further by assessing whether individuals’ expectations 
change over time in response to news, e.g. a new diagnosis of a health condition. We do 
this by looking at the average change in responses to survival questions between waves, 
controlling for the individual’s age and sex, and looking at how this change is affected by 
whether or not an individual has been diagnosed with a new health condition between 
waves. The results of this analysis are reported in Table 2.3. We find that individuals do 
respond to new information by revising their survival expectations. For example, a new 
diagnosis of cancer or a case of a stroke cause large and statistically significant downward 
revisions in survival expectations of 5 and 6 percentage points respectively. While the 
estimated revisions for other conditions are in some cases marginally significant, or not 
significant at all, in almost all cases the average revision in response to negative news 
about health is negative. This analysis provides strong evidence that answers to 
expectations questions represent, to some extent at least, an assessment that is founded 
on information that an individual has about factors affecting their likelihood of surviving 
to certain ages. 

Table 2.3. Average revision to survival expectations following diagnosis with major 
health conditions 
Condition newly diagnosed Percentage point revision in expectation 

1st survival question 2nd survival question 

Alzheimer’s disease –7.8* –1.9 

Cancer –4.5*** –3.0* 

Dementia 7.4** –2.6 

Heart attack –2.5 –1.3 

Lung disease –2.2 1.4 

Parkinson’s disease –2.9 –8.6 

Psychiatric problems –2.0 –1.2 

Stroke –5.7*** –5.0* 

Note: Coefficients represent percentage point deviations in mean response. Statistical significance at the 
10%/5%/1% level is denoted by */**/***. Standard errors are clustered at the individual level. 

Source: ELSA waves 3–7. 37,760 observations of 12,027 unique individuals. 
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Finally, we show evidence that survival expectations are correlated not only with known 
mortality risk factors but also with actual mortality outcomes. We are able to use 
information about the date of death of individuals surveyed in ELSA to determine whether 
or not a person had died within a given time after their answer to a survival question. As 
we know, the age about which individuals are asked their chances of survival in ELSA is 11–
15 years greater than their current age. ELSA is linked to NHS mortality data for most of 
our sample, which include the date of death of individuals who died before February 2013. 
As the first wave of ELSA interviews was carried out in 2002–03, this means that the 
longest time horizon over which we can assess individual mortality following response to 
a survival question is 10 years. While we cannot therefore compare, for each individual, 
their reported survival probability and their survival outcome for exactly the same age, we 
can get reasonably close for respondents to wave 1. Figure 2.3 shows the average 10-year 
mortality rate for different groups of individuals according to their reported mortality 
probability. We see a strong relationship between mortality expectations and actual 
mortality rates. 

Figure 2.3. Ten-year mortality rates by reported probability of death 

 

Note: Reported probability of death is 100 minus the reported probability of survival in the first survival question 
the individual is asked. Distribution of responses in all waves is shown in Figure 2.2. 

Source: ELSA wave 1 and linked death records. 6,225 individuals. 

We test rigorously for the correlation between mortality expectations and outcomes when 
controlling for individuals’ age-specific and sex-specific mortality risk. Using two 
alternative econometric models, we find a robust relationship between mortality 
expectations and outcomes. This relationship remains even when we control for the same 
set of risk factors explored in the earlier analysis. This means that responses to individual 
survival expectations questions give us additional information about the probability that 
an individual will survive to older age even once we have accounted for their age, sex, 
health behaviours, existing health conditions and self-reported health. This is strong 
evidence that these responses are not simply answers picked with little thought but in fact 
represent well-considered judgements about survival prospects reflecting a wide range of 
information – both objective and subjective – that an individual has about their mortality. 
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In summary, we have seen in this section that reported survival expectations correlate 
with known mortality risk factors. This holds true (though more weakly) when controlling 
for self-reported health. These correlations seem to be driven by expectations responding 
to information, rather than some other factor driving both of these things. Furthermore, 
these expectations contain ‘information’ about actual mortality over and above that given 
by objective risk factors. This is encouraging from the perspective of interpreting these 
reported expectations as reflective and well-considered judgements and is in alignment 
with similar evaluations of self-reported survival probabilities in other settings.3 However, 
the fact that survival expectations correlate with risk factors, are predictive of mortality 
and respond to information in this way does not necessarily imply that individuals’ 
expectations are accurate. It is to this issue that we turn in Section 3. 

 

 
3  See, for example, Hurd and McGarry (1995) for analysis of answers to equivalent questions in the US Health 

and Retirement Survey and Manski (2004) for a review of subjective expectations in relation to economic 
decisions more widely. 
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3. Patterns in subjective survival 
expectations 

Key findings 
 

Individuals from a range of ages and 
birth cohorts underestimate their 
chances of survival to ages 75, 80 and 85, 
on average. 

Those in their 50s underestimate their 
chances of survival to age 75 by around 20 
percentage points and to 85 by around 10 
percentage points. 

Individuals in their late 70s and 80s are, 
on average, mildly optimistic about 
surviving to ages 90, 95 and above. 

This optimism becomes larger at older 
ages (10–15 percentage points when 
looking at age 95) and is larger for men 
than for women, amongst those born in 
the 1920s and 1930s. 

Subjective survival curves, estimated 
using individuals’ stated survival 
expectations, capture the general 
patterns in expectations. 

These show growing pessimism relative to 
official life tables for ages up to the mid 70s 
before turning to mild optimism from the 
late 90s onwards. 

Actual survival probabilities differ 
significantly according to individuals’ 
education, wealth and marital status. 

Women of 60 in the bottom household 
wealth quintile had a 65% chance of 
surviving to age 80, compared with 87% for 
those in the top quintile, based on 
mortality data. 

Subjective survival curves reflect 
differences in actual mortality rates 
between groups to varying degrees. 

Widowed men and women aged 60 show 
the greatest survival pessimism, 
underestimating their probability of 
survival to age 80 or above by almost 30 
percentage points on average. 

 

In this section, we examine the question of whether there are systematic biases in 
individuals’ expectations about their own survival. It would be impossible to assess 
whether any one individual had ‘accurate’ expectations about their own chances of 
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survival. The chances that an individual lives to a particular older age depends on a whole 
host of factors, many of which cannot be observed, change over time, or interact in ways 
we do not fully understand. However, we can assess whether a large group of people are, 
on average, close to having accurate expectations about their own chances of survival. We 
compare the average of individuals’ reported expectations with official life tables and then 
look at how the average expectations of particular groups compare with mortality rates in 
the corresponding ELSA sample. 

3.1 Comparison of ‘subjective’ expectations and official estimates of 
survival probabilities 

We assess whether individuals are, on average, accurate about their expectations of 
survival to older ages by comparing the average reported survival probability for 
individuals of a particular group with the survival probability given by the relevant official 
life table. Official life table estimates are an attempt to give an unbiased estimate of the 
proportion of individuals of a particular group who will survive to a given older age. In 
other words, they are designed such that the risks of either overestimation or 
underestimation of survival are balanced and hence they can be seen as a best unbiased 
estimate of survival probabilities, against which average subjective reports can be judged. 

Life tables for England are produced by the Office for National Statistics (ONS). The ONS 
produces life tables giving historic and projected survival rates that are specific to 
individuals of each sex and single birth-year cohort. Section A.1 in the appendix gives 
details of the information contained in life tables and the definitions of statistics – such as 
life expectancy – derived from these. With these data, it is possible to answer questions 
such as: ‘What is the official estimate of the probability that an English man, aged 60 and 
born in 1957, will survive to the age of 90 or above?’. We are therefore able to make 
comparisons between average subjective expectations and life tables at the level of 
individual sex and birth cohort. In Section 3.3, we attempt to make comparisons between 
average subjective expectations and actual survival rates, within more specific subgroups, 
by using the ELSA data on mortality. 

Previous research comparing subjective expectations with life table survival probabilities 
has focused on US data. Hurd and McGarry (1995) use data from the US Health and 
Retirement Survey (HRS) to document that the average of individuals’ expectations is not 
far away from period life table estimates. However, Elder (2013) uses more recent data 
and compares individuals’ reports with life tables and with actual mortality rates in the 
HRS. He finds that individuals are, on average, pessimistic about survival up to around age 
85 and gradually more optimistic thereafter. Further evidence of survival pessimism at 
younger ages, combined with increasing survival optimism at older ages, is found by Wu, 
Stevens and Thorp (2015). Their study uses Australian data about retirement plans to 
disentangle and model age and cohort effects. However, Bissonnette, Hurd and Michaud 
(2017), attempting to correct for mortality differences between sample respondents and 
the population average, find evidence of mild survival optimism at ages above 70, with 
variation across groups. 
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Figure 3.1. Comparison of average survival rate in subjective responses and life 
tables 

Male, born 1940–49 Female, born 1940–49 

  
Male, born 1930–39 Female, born 1930–39 

  
Male, born 1920–29 Female, born 1920–29 

  

Note: Different coloured series correspond to different ages about which respondents are asked questions. 

Source: ELSA waves 1–7 and ONS 2014-based cohort life tables for England and Wales. 
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As outlined in Section 2.2, ELSA asks individuals about survival to particular ages that are 
multiples of five. Therefore, for each single birth-year cohort, we have responses to 
questions about two or three different older ages. For these particular ages, we are able 
to make direct comparisons between the average subjective survival report and the 
corresponding life table survival probability. In Figure 3.1, we group single-year cohorts 
together to form 10-year cohorts, in order to make comparisons easier. The fact that we 
have pooled together single-year cohorts in this way does not change the qualitative 
conclusions of our analysis. 

We find that individuals are on average ‘pessimistic’ about reaching ages towards the 
lower end of those asked about and are ‘optimistic’ about reaching older ages. More 
precisely, we see that for men in all birth cohorts, average reported probabilities of 
surviving to ages 75 and 80 are significantly lower than the corresponding life table 
figures. Men in more recent cohorts are also ‘pessimistic’ about living to 85, while those in 
earlier birth cohorts are, on average, accurate about their expectations of living to this 
age. Looking at ages 90, 95 and 100, we see that men become increasingly ‘optimistic’ 
about their survival, relative to life tables, when looking at progressively older ages. For 
women, the qualitative pattern of pessimism about survival to younger ages turning to 
optimism about survival to older ages also holds true in each cohort, although, relative to 
men, women are more pessimistic (or less optimistic) at each age. 

The ELSA data are particularly well set up to help us identify relative ‘optimism’ and 
‘pessimism’ that can change depending on the age being examined. By asking about 
survival to particular ages – and, in some cases, multiple different ages for the same 
individual – as opposed to life expectancy, we gain more precise information about the 
nature of divergences between life tables and expectations. For example, our analysis 
suggests that it is likely that a 65-year-old man believes he has a lower chance of surviving 
to age 75 than is given by the relevant life table, but believes he has a chance of living to 
85 that is much closer to that given by the life table. It is plausible that for individuals of 
some ages, when considering their life expectancy, these two effects would ‘cancel out’ 
such that they give, on average, an accurate answer to the question about life expectancy. 
This highlights the fact that life expectancy is a summary measure of a large amount of 
information about survival, and so an analysis based on such a measure might fail to 
reveal, or analyse less fully, trends in survival expectations with important economic 
implications. 

3.2 Constructing subjective survival curves 

In Section 3.1, we compared individuals’ expectations about survival to particular ages 
with the relevant life table survival probability. Ideally, we would like to compare 
individuals’ expectations about survival to each possible older age with the relevant life 
table probability. That is, we would like to compare a subjective-based and an objective-
based survival curve. 

What can we infer about an individual’s subjective survival curve based on the responses 
that we have in ELSA? For individuals for whom we have a response to only one question 
about survival expectations, there are an infinite number of possible survival curves 
consistent with this response and there is little we can say about their subjective survival 
curve. However, with responses to two questions, we can produce, with plausible further 
assumptions, a survival curve consistent with these answers. Section A.3 in the appendix 
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gives a full description of the method that we use to construct subjective survival curves 
for those individuals who give two responses to survival questions (i.e. all individuals 
under the age of 70). In essence, we need to make an assumption about the type of shape 
taken by individual survival curves. We can then select the curve that is of this general 
shape and passes closest to the responses given by the individual. We make the particular 
assumption, widely used in the epidemiological literature and for modelling ageing 
processes generally, that subjective survival curves follow a Weibull distribution (see the 
appendix for further details). In order to produce survival curves that imply plausible 
beliefs about survival to the oldest ages, we also make the further assumption that 
individuals’ subjective expectations about survival to 110 match the life table value and 
treat this as a third ‘response’ when fitting the survival curve. 

Figure 3.2 shows an example of a survival curve based on individuals’ subjective reports 
about their survival expectations and compare this with the relevant life table survival 
curve. We show the self-reported-based survival curve produced both with and without 
the assumption that individuals know their probability of survival to 110. We can see that 
this additional assumption gives far more plausible beliefs about survival to the oldest 
ages. In the example shown, this assumption means that the average implied belief about 
the probability of survival to age 100 or older is 14%, rather than 28%. These particular 
curves are based on the median response amongst women born 1940–49 and are 
compared with the life-table-based survival curve for women born in 1945. 

Figure 3.2. Comparison of self-reported- and life-table-based survival curves for 
women born 1940–49 

 

Note: Life table curve is the survival curve based on actual and forecast mortality data for 60-year-old women 
born in 1945. 

Source: ELSA wave 3 and ONS 2014-based cohort life tables for England and Wales. 
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Figure 3.3. Comparison of subjective and objective survival curves, by sex and birth 
cohort groups 

Male aged 68, born 1930–39 Female aged 68, born 1930–39 

  
Male aged 60, born 1940–49 Female aged 60, born 1940–49 

  
Male aged 53, born 1950–59 Female aged 53, born 1950–59 

  

Note: Each curve shows, given the initial age in each (i.e. 68, 60 and 53), the probability of survival to older ages. 

Source: ELSA wave 3 and ONS 2014-based cohort life tables for England and Wales. 
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We can see that these survival curves encapsulate the main qualitative features that we 
saw when comparing the subjective responses and life table survival probabilities – 
namely, significant survival ‘pessimism’ when looking at survival to ages 75, 80 and 85, 
which turns to modest ‘optimism’ when looking at survival to ages from the mid 90s 
onwards. 

Figure 3.3 compares objective and subjective survival curves for three different cohorts for 
both men and women, based on the median reported subjective survival probabilities in 
each group. We see that the pattern of pessimism turning to mild optimism is generally 
found across cohorts and sexes. 

3.3 Comparison of subjective and objective survival curves for 
subgroups 

In this section, we compare subjective and objective survival curves for different types of 
individuals, focusing on differences between groups according to wealth, marital status 
and level of education. There are differences in individuals’ expectations of how long they 
will live along each of these dimensions and these reflect actual differences in mortality 
experiences between groups. Comparing expectations with reality within each subgroup 
shows that each, on average, follows the same qualitative patterns of relative pessimism 
and optimism exhibited in the overall population. 

The ONS does not produce life tables for the subgroups that we examine in this section. In 
order to generate ‘objective’ survival curves, we therefore use the data on the actual 
mortality of ELSA respondents. To calculate a survival curve for a particular subgroup – 
e.g. married women – we take, for each age, all of the observations in our data of married 
women and calculate how many died at that age to obtain a mortality rate. ‘Stitching 
together’ these mortality rates gives us a survival curve. 

In an ideal world, we would calculate objective survival curves for each cohort of each 
subgroup being examined, given that increasing longevity means survival curves have 
generally changed over time. With the data available, we can only track each cohort for 
around 10 years and so this is not feasible. What we therefore calculate is a subgroup 
survival curve that combines the mortality rates for all of the cohorts that are interviewed 
in ELSA. This survival curve can be thought of as somewhat like a period survival curve: it 
reflects the mortality experiences at different ages at a particular point in time. In this 
case, that point in time is the period 2002–13 rather than a single year. 

Figure 3.4 compares the objective survival curve created using the ELSA male mortality 
data with the average of the ONS period life curves for 2002 to 2013. There is a slight 
difference in the survival curves, due to marginally lower mortality rates amongst the ELSA 
sample of men than in the whole population, for most of the ages up to 74. These 
differences are not very large, reaching at most 8 percentage points difference in survival 
probability. We should expect a slightly lower mortality rate amongst individuals in ELSA 
than in the general population because ELSA is representative only of the household 
population and not of individuals in institutions, including residential care and hospitals, 
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for whom we would expect higher subsequent mortality rates.4 For the sake of 
comparison, we show the ONS period survival curves for 2002 and 2013, to demonstrate 
the magnitude of changes in mortality rates over time and so give some sense of the 
significance of the difference between the ELSA and ONS survival curves. This exercise can 
therefore reassure us that the ELSA mortality rates are a reasonably close approximation 
of those in the population at large. 

Figure 3.4. Comparison of period survival curves in ELSA data and ONS life tables, 
constructed using mortality rates for men aged 50–90 in 2002–13 

 

Note: The ELSA-calculated survival curve is based on 61,873 observations of 16,800 unique individuals. The 
average ONS period survival curve is an equally weighted average of the 2002–13 curves. 

Source: ELSA waves 1–6 and ONS 2014-based period life tables for England and Wales. 

We now turn to compare survival curves within certain subgroups. Figure 3.5 shows the 
subjective and objective survival curves for men and women with different levels of 
education. Individuals are classified as having a ‘low’, ‘mid’ or ‘high’ level of education. 
The low category includes all those who left education up to and including the school-
leaving age for someone of their birth cohort, the mid category includes those who left 
above the compulsory age and below the age of 19, and the high educational category 
includes all those who remained in full-time education to the age of 19 or above. The 
‘objective’ curves are based on the actual mortality rates of individuals of the relevant sex 
and education level in the ELSA data. The ‘subjective’ curves are based on the average 
answers to the survival expectations questions amongst those of the relevant sex and 
education level at age 60. 

 

 
4  To be clear, ELSA does record whether individuals in the sample who then move into residential care or into 

hospital subsequently die. It is at the point of initial selection of the sample that those in institutions are not 
captured. 
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Figure 3.5. Comparison of objective and subjective survival curves, by education level 
Male Female 

  
Source: ELSA waves 1–6. 

The first thing to note from Figure 3.5 is that, for both men and women, the objective 
survival curves for those with higher levels of education are higher at all ages, indicating a 
higher chance of survival to older ages, on average. For instance, the figure says that low-
educated men at age 60 face a 61% chance of surviving to at least age 80, whereas the 
chance for high-educated men is 77%. The subjective curves show differences in 
expectations by education group. For women, there is a clear ordering whereby those who 
stayed longer in full-time education expect a higher chance of surviving to older ages than 
do those who left education at a younger age. For men, the average responses of the mid- 
and high-educated groups correspond to very similar survival curves, although both show 
greater expected longevity than the low-educated group. For example, the subjective 
curve for low-educated men implies a 47% chance of survival to 80 or above, compared 
with 58% for the high-educated men.  

The second point to note from Figure 3.5 is that each subgroup for both sexes shows the 
qualitative pattern that the average expectation of survival is lower than the objective 
probability below around age 90. This relative ‘pessimism’ grows larger until around the 
mid 70s and then becomes smaller until objective and subjective curves cross at around 
age 90. Amongst women, there is a clear pattern whereby those with lower levels of 
education are more ‘pessimistic’ on average than those with higher levels of education. 
The gap between objective and subjective curves reaches 20 percentage points among 
low-educated women but does not exceed 11 percentage points amongst the high-
educated. Amongst men, the differences are less stark, and the mid-educated group is 
least pessimistic at most ages. 

In each case, the objective and subjective curves are not a perfect ‘like-for-like’ 
comparison. As already described, the ELSA mortality data approximate a period survival 
curve for the years 2002 to 2013, but the subjective curves are based on average 
expectations amongst those born in 1945–49 when interviewed in wave 3 (2006–07), for 
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whom their actual ‘objective’ survival curve would be the cohort survival curve for that 
group.5 This means that the objective curve will not take into account any changes in 
mortality rates that ought to be expected for each subgroup. However, any such changes 
in mortality rates across time are very unlikely to be large enough to alter any of the 
qualitative conclusions of this analysis. 

Figure 3.6 compares objective and subjective survival curves for individuals with different 
levels of wealth. Each individual is classified into one of five quintiles, according to their 
position in the household wealth distribution at age 60 (or, for individuals not interviewed 
when aged 60, their position in the wealth distribution when first interviewed aged over 
60). To aid comparison, the figure shows curves for the bottom, middle and top wealth 
quintiles only. Those with higher levels of wealth experienced higher survival rates 
amongst both sexes. For a 60-year-old woman in the lowest wealth quintile who 
experienced average mortality rates for women in this group over the period of our data, 
the chance of surviving to the age of 80 or older is 65%. For a woman in the top wealth 
quintile, it is 87%.  

Figure 3.6. Comparison of objective and subjective survival curves, by wealth quintile 
at age 60 

Male Female 

  

Note: Wealth quintiles are based on position in the household wealth distribution at age 60 (or, for individuals 
not interviewed when aged 60, their position in the wealth distribution when first interviewed aged over 60) and 
calculated separately for each wave. 

Source: ELSA waves 1–6. 

Subjective expectations also show differences between groups, with chances of survival to 
age 80 being 49% and 70% in the bottom and top wealth quintiles respectively. Again, the 
pattern of survival pessimism is found in each subgroup for both sexes up until their mid-
to-late 80s. Only the women in the bottom quintile still show (mild) survival pessimism at 
 

 
5  This group has an average age of 60 when interviewed. 
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age 90. The degree of pessimism is similar amongst men with different levels of wealth 
when considering survival up to around age 75, but relatively high mortality rates for the 
lowest-wealth men at older ages means that this group is much less pessimistic than high-
wealth individuals about survival through their 80s. Women in the lowest wealth quintile 
are most pessimistic about survival through their 60s and 70s, but their ‘pessimism’ 
converges somewhat with that of high-wealth women at older ages. 

It is important to stress that the differences in objective and subjective survival curves 
between groups do not imply a causal link between, for instance, having lower wealth and 
having a higher mortality rate. While there could be mechanisms whereby the 
characteristics explored do cause mortality differences – e.g. wealthier individuals might 
be able to purchase products that improve their health and higher-educated individuals 
might find it easier to understand information about the risks associated with certain 
health behaviours – it is also possible that mortality and these other characteristics are 
both affected by some other factor. For example, those with a long-term illness might die 
younger and also tend to be in a lower wealth quintile because they have been less able to 
work and faced higher costs of living.  

Finally, we explore patterns by marital status. Figure 3.7 shows the subjective and 
objective survival curves for four subgroups – married or cohabiting, single (never 
married), divorced (including separated) and widowed. The differences in subjective 
expectations of survival between groups are not as large as was seen in the case of 
education or wealth. Nevertheless, expectations of survival to older ages are lower for 
divorced individuals than for those who are single or married, and the expectations of 
widowed individuals are lower still. For example, married and single women’s subjective 
expectations imply a 40% and 39% chance respectively of survival to age 90 or older 
(conditional on surviving to age 60), whereas the probabilities for divorced and widowed 
women are 33% and 27% respectively.  

Turning to the objective survival curves, there are not large differences in survival by 
marital status for women. However, we see significantly lower survival rates for single 
men than for the other male groups, especially from around the age of 80 onwards. 
Interestingly, the subjective expectations of single men do not reflect this lower objective 
survival rate. In fact, single men show significant survival optimism from their late 70s 
onwards. For the other groups, and for single women, we see the established pattern of 
survival pessimism throughout their 70s and until their late 80s. In the case of divorced 
and widowed individuals, this pessimism is somewhat more pronounced for both sexes. 
And even looking at the age of 90, there is significant survival pessimism amongst 
widowed men and women. For example, widowed men aged 60 believed they had a 16% 
chance of surviving to age 90, whereas the objective probability is 26%. For widowed 
women, the corresponding figures are 27% and 39%. The pessimism shown by widowed 
men and women is significantly greater than amongst any of the other groups by marital 
status. Both underestimate their chances of survival to their early 80s by just under 30 
percentage points, on average. Amongst the other groups, the objective probability of 
survival does not exceed the subjective curve by more than 20 percentage points at any 
age. 
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Figure 3.7. Comparison of objective and subjective survival curves, by marital status 
at age 60 

Male Female 

  
Male Female 

  
Source: ELSA waves 1–6. 
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4. Subjective expectations and 
economic behaviour 

Key findings 
 

Survival pessimism is a potential driver 
of the unpopularity of annuities. 

Around 65% of individuals could perceive 
an annuity priced according to average 
survival chances as offering an unfairly low 
income. 

Deferral of the state pension, a choice 
analogous to annuity purchase, is rarely 
taken up despite being offered at a 
favourable rate. 

While individuals are roughly twice as likely 
to defer the state pension if it represents a 
‘fair deal’ given their survival expectations, 
the overall level of deferral is sufficiently 
low that we cannot make strong 
statements about this relationship.  

 

Individuals’ expectations about how long they are going to live matter for a whole range 
of important economic choices. These choices include when and how much to save for 
retirement, when to retire, how to use wealth at older ages, whether to buy an annuity 
and whether to buy life insurance. Given the divergences seen between subjective and 
objective expectations of survival, individual expectations may have important 
implications for decision-making in these areas. For example, the lower an individual 
believes their chances of living to older ages to be, the less worthwhile they may think it is 
to save for their retirement and the faster they may choose to spend their savings once 
retired. If their true chances of survival to older ages are in fact higher than they believe, 
then they may face a higher-than-optimal chance of being left with insufficient financial 
resources to maintain their desired standard of living. 

Research focusing on the US has previously explored the implications of subjective 
survival expectations for a range of economic behaviours. Hurd, McFadden and Gan 
(1998) find that higher reported survival probabilities are associated with higher savings 
rates. Hurd, Smith and Zissimopoulos (2004) find that those with particularly low 
expectations of survival are more likely to retire earlier and to claim social security 
benefits earlier. Bloom et al. (2006) find that a higher subjective probability of survival is 
associated with higher wealth levels but has no impact on the length of working life. Using 
data from a range of European countries, Post and Hanewald (2013) find that greater 
uncertainty over longevity does not lead to greater saving. Examining the voluntary 
market for annuities in England using data from ELSA, Inkmann, Lopes and Michaelides 
(2011) find that those with higher expectations of survival are more likely to purchase an 
annuity. 
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In this section, we explore in detail the consequences of individual survival expectations 
for two economic decisions in particular: whether or not to purchase an annuity and 
whether or not to defer receipt of the state pension. 

4.1 Annuity choice 

An annuity is a product that individuals can purchase and which guarantees them a fixed 
income until death. Historically, in a UK context, an individual can choose for their annuity 
to pay a constant cash income each year or to have their income increase year-on-year.6 
Individuals can also purchase a ‘joint life’ annuity which continues to pay out, at some 
fraction of the original rate, to a surviving partner (or some other individual) until their 
death.7 

Individuals or couples who retire with a certain level of savings face a choice of how to 
spend these over time. If a couple simply tries to spend some amount of their wealth each 
month or each year (perhaps using an income drawdown arrangement), then they must 
decide how to weigh up the risks of spending down their wealth quickly – and potentially 
running out of savings if they live for a long time – or spending more slowly – and having a 
lower standard of living and perhaps having resources left over when they die. Purchasing 
an annuity allows an individual to guard against any risk of outliving their financial 
resources without having to be very cautious in their rate of spending. Another way of 
expressing this is to say that an annuity is insurance against the risk of living for a long 
time and so requiring a large amount of financial resources to maintain living standards. 

An annuity therefore has the potential to be a useful and welfare-enhancing product for 
those who arrive at retirement with a stock of savings and wish to maintain a steady 
standard of living for the rest of their life. If an annuity is priced ‘fairly’ – in the sense that 
the annuity provider charges a price equal to the total amount they expect to pay out as 
annuity income – then economic theory predicts that risk-averse individuals will be made 
better off using their savings to purchase an annuity.8 

The annuities ‘puzzle’ 
In reality, annuities have proved much less popular with consumers than this economic 
theory would suggest. In the US, only around 7% of individuals aged over 70 have any 
annuity income, and the ending of compulsory annuitisation that had existed for many 
individuals in the UK before 2015 was widely seen as popular with consumers.9 This 
unpopularity and lack of take-up of annuities has received attention from policymakers 
and academics. Understanding the reasons for this phenomenon is important when 
considering how to structure policies around annuities and retirement generally. 
Uncovering the drivers of decision-making in this area is particularly pertinent as 
individuals make decisions in the era of pension freedoms (discussed further in Section 5).  
 

 
6  Products that increase annuity income in line with inflation or some other fixed percentage are not commonly 

purchased. Association of British Insurers data suggest that 10% or less of annuities increase in line with 
inflation or some fixed percentage. 

7  Some annuity products also include a guarantee period during which the annuity continues to be paid, even if 
the holder dies. For further details on recent developments in annuities products in the UK, see Association of 
British Insurers (2017). 

8  Yaari, 1965. 
9  Finkelstein and Poterba, 2004; Financial Conduct Authority, 2017. 
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Previous work has identified some potential explanations for this so-called ‘annuities 
puzzle’. These explanations include that individuals may want to keep some wealth in a 
liquid form in case they face unexpectedly high costs in some particular years, that 
annuities may not be ‘fairly’ priced due to costs of administration, regulation or a poorly 
functioning annuities market, or that individuals want to keep some wealth in a form that 
they can pass on to their children.10 In the specific context of the UK in the past 10 years, 
low bond yields have also been perceived as drivers of unattractive annuity rates.11 

Could the pattern of survival pessimism documented in this paper also be an explanation 
for the unpopularity of annuities? To answer this question, we ask whether an annuity 
priced on the basis of the ‘objective’ (i.e. life table) estimate of survival probabilities for an 
individual will look like a worse deal than one priced on the basis of their subjective beliefs 
about their probability of survival.12 If, given what they believe about their chances of 
survival, many individuals think that they are being offered an annuity at a less than ‘fair’ 
rate, then this may explain why, for some, an annuity seems to be a bad option. 

‘Fair’ annuity rates: perception and reality 
To explain our approach to answering this question in slightly more detail, it is necessary 
to briefly set out the concept of an annuity rate and an ‘actuarially fair’ annuity rate. An 
annuity rate is the rate at which the price of an annuity corresponds to a stream of 
income. For example, an annuity purchased with a pension pot of £100,000 that 
guaranteed an annual income of £5,000 has an annuity rate of 5%. An actuarially fair 
annuity rate is the rate that implies that the expected total amount of annuity income 
received until death is equal to the annuity price. In other words, the actuarially fair 
annuity rate ensures that, averaging across all possible future lengths of life and 
weighting these by how likely they are, the total income received from the annuity is equal 
to the lump sum used to purchase it. 

What the actuarially fair annuity rate is depends on the probabilities of an individual 
surviving to each possible future age. The annuity rate offered to an individual is tailored 
only to a limited extent to their individual characteristics. For each individual, we calculate 
an ‘objective’ annuity rate, which is the actuarially fair annuity rate for an individual of 
their age, sex and cohort. This is a rough approximation of the annuity rate that they 
might be offered in a well-functioning annuities market.13 We calculate a second, 
‘subjective’ annuity rate, which is based on the subjective survival curve fitted to the 
individual’s own responses to the survival expectations questions, constructed as 
described in Section 3.2. This subjective annuity rate is that which the individual would 
perceive as an actuarially fair rate. In both cases, we assume that individuals purchase an 
 

 
10  Finkelstein and Poterba, 2004; Brown, 2007; Pashchenko, 2013. 
11  Clearly, to the extent that low yields affect the returns to alternative ways of holding wealth in retirement, 

they do not imply that an annuity actually represents worse value for money than these alternatives. This may 
nevertheless be the perception. See Lowe (2014) for further discussion. 

12  Research has shown that those who purchase annuities tend to live longer than average. If annuities are 
priced on the latter basis, then those offered will be an even worse deal than those priced on the basis of life 
tables. 

13  Lowe (2014) uses the average of the three best fixed annuity rates available in February 2014 for men and 
women aged 55, 60 and 65 and estimates that these are between 90% and 102% of the actuarially fair rate. 
These calculations assume survival according to ONS life tables and rates of return in line with that on 
government bonds. In this period, at least, consumers were able to purchase an annuity that was 
approximately actuarially fair, if they shopped around. The ‘worst’ annuity rates available were estimated to 
be between 80% and 92% of the actuarially fair rate. 
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annuity that pays out an income that is constant in real terms. For those in couples, we 
assume that they purchase an annuity that continues to pay out at a 50% rate to a 
surviving partner.14 

We have seen that individuals tend to be pessimistic about survival to ages up to 85. 
Pessimism will tend to increase what they would perceive to be a fair annuity rate. But we 
have also seen that individuals are optimistic on average about survival to older ages, and 
this would tend to decrease what they perceive to be a fair annuity rate. By explicitly 
calculating an annuity rate based on individuals’ subjective survival curves and comparing 
this with the objective rate, we are able to see whether the pessimism or optimism 
dominates, at least in its effect on what is perceived to be a fair annuity rate.15 

Figure 4.1. Comparison of annuity rates based on ‘subjective’ and ‘objective’ survival 
curves, assuming 0% real interest rate 

 

Note: ‘Subjective’ annuity rates are the actuarially fair rate implied by the subjective survival curve constructed 
from the individual’s responses to the survival expectations questions. ‘Objective’ annuity rates are the 
actuarially fair rate implied by the survival curve derived from the cohort life table for the individual’s sex, age 
and year of birth.  

Source: ELSA waves 3–7 and ONS 2014-based cohort life tables for England and Wales. 

Figure 4.1 compares, for each observation of an individual for whom we can calculate a 
subjective survival curve (all those aged under 70 in ELSA waves 3–7), their subjective and 
objective annuity rates. Where an individual has a higher subjective rate than objective 
rate (those observations above the grey dashed line), this implies that they would perceive 

 

 
14  The actuarially fair annuity rate therefore depends on the survival curve of both members of the couple. We 

construct and use the objective and subjective survival curves for both partners in a way analogous to that for 
an individual. 

15  Calculating an actuarially fair annuity rate also requires an assumption about the discount rate applied to 
future income. We assume a zero discount rate in line with the approximate real return on 15-year 
government bonds. All of the qualitative conclusions of our analysis continue to hold if we make alternative 
assumptions. 
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an actuarially fairly priced annuity as paying out at less than a fair rate. The subjective rate 
is higher than the objective rate in 64% of cases. We can see that, in many cases, what the 
individual would perceive to be a fair annuity rate is several percentage points higher than 
the ‘objective’ annuity rate. This could, therefore, be an important cause of the 
unpopularity of annuities. 

It is important to note that even if an individual perceives an annuity rate to be unfair, 
they may still want to purchase the annuity. If individuals are sufficiently risk averse, then 
paying this extra amount may be worth it because of the insurance value provided. 
Nevertheless, individuals considering buying an annuity presumably have some minimum 
rate at which they would be willing to buy, which will depend on what they perceive to be 
a fair deal. If the rate they are offered is lower than this, they will think it not worthwhile 
buying the annuity. 

4.2 Deferral of the state pension 

In the UK, individuals eligible for the state pension can choose to begin receiving it from 
their state pension age, but also have the option to defer receipt until a later date. For 
each month that an individual defers the receipt of their state pension, they receive an 
increase in the level of their pension once they claim. For the individuals in our sample, 
deferral of receipt of the state pension by one year beyond their state pension age would 
have brought them a state pension that was 10.4% higher on average. 

While the choice of whether or not to defer receipt of the state pension may seem to be 
quite a different economic decision from an annuity choice, it is in essence the same. An 
individual chooses to give up a lump-sum amount in the present day – in this case, the 
state pension for the months that they defer – and in return they receive a fixed, 
guaranteed flow of income until they die – in this case, the additional state pension 
payments. Looking at whether an individual takes up this offer, and whether take-up is 
related to the individual’s subjective annuity rate, is potentially a way of assessing whether 
survival optimism and pessimism play a role in this economic decision. 

Very few individuals choose to defer their state pension at all. In our sample, 4% of 
individuals who are eligible for the state pension report having deferred take-up. On the 
face of it, this is consistent with survival pessimism playing a role. One way to assess 
whether survival pessimism may be driving this low level of take-up is to separate 
individuals into those for whom the deferral of the state pension looks like an actuarially 
‘fair deal’ and those for whom it looks like an actuarially ‘unfair deal’. That is to say, we 
divide individuals into two groups based on whether their subjective annuity rate is below 
or above 10.4%.  

Table 4.1 shows the rates of deferral of the state pension amongst these two groups. We 
can see that while the rates are low in both groups, the deferral rate among those who 
would perceive the deferral to be actuarially ‘fair’ (3.6%) is almost double that among 
those who would perceive the deferral rate to be actuarially ‘unfair’ (1.9%). However, this 
difference is not statistically significant.16 

 

 
16  We have further examined the propensity to defer the state pension in both linear and probit regression 

frameworks when controlling for a range of relevant covariates including age, sex, health diagnoses, 
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Table 4.1. Rates of deferral of the state pension by whether subjective annuity rate is 
above or below 10.4% 

Group Percentage that 
defer 

Percentage that 
do not defer 

Percentage of 
sample 

Subjective annuity rate 10.4% or 
less (‘fair deal’) 

3.6% 96.4% 96.5% 

Subjective annuity rate greater 
than 10.4% (‘unfair deal’) 

1.9% 98.1% 3.5% 

All 3.5% 96.5% 100% 

Note: Sample includes all individuals over their state pension age. 

Source: ELSA waves 3–7. 

While deferral of the state pension is higher amongst those who perceive it to be at least 
actuarially fair, the overall levels of deferral are too low for us to form any robust 
conclusions about the relationship between subjective expectations of survival and 
deferral of the state pension.17  

There are, of course, a number of potential explanations for this low take-up rate of state 
pension deferral, despite it appearing to be a good deal for a number of people. If 
deferring the state pension would mean that an individual would be left without sufficient 
income to cover their expenditure in the short term (e.g. if they are not in paid work and 
do not have another source of income or savings), then they may choose not to defer, 
even if they perceive the rate on offer to be favourable. Social norms and lack of 
information around claiming the state pension, a preference for cash in the immediate 
term, and unwillingness to deal with the complexity or hassle of thinking about deferral 
may also explain this behaviour. 

                                                                                                                                                     

education and wealth levels. When controlling for these other variables, the change in deferral rates 
associated with perceiving deferral as at least actuarially fair is not statistically significantly different from 
zero.  

17  Hurd, Smith and Zissimopoulos (2004) conduct a similar study looking at deferral of social security in the US. 
They find that those who report zero probability of survival to older ages are less likely to defer receipt but, 
otherwise, subjective expectations are not predictive of deferral, even accounting for other relevant factors 
including wealth. 
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5. Conclusions: implications for 
annuities markets and for policy 

This paper has explored information about individuals’ subjective expectations of their 
own survival to older ages, and documented a pattern of significant ‘pessimism’, on 
average, about survival to ages up to the late 80s and of mild ‘optimism’ about the 
chances of survival to ages from the mid 90s onwards.  

Individuals’ expectations about their chances of survival to older ages are a crucial 
component in a range of economic decisions – such as how to save for retirement and 
how to spend savings once retired – that are of increasing significance as individuals are 
given more responsibility for and control over their retirement provision.  

One significant recent change in the environment faced by individuals in retirement is the 
introduction of so-called ‘pensions freedoms’.18 What do our findings about individuals’ 
survival expectations suggest about decision-making in annuities markets under these 
new arrangements? The analysis presented in Section 4 suggests that the overwhelming 
majority of individuals in this situation are likely to view the annuities on offer – even those 
that are close to being actuarially fairly priced – as a bad deal. Consequently, many may 
choose not to purchase annuities. 

Evidence that has been gathered since the freedoms were announced has indeed shown a 
sharp decline in the use of annuities. Before the freedoms, around 90% of pension pots 
were used to purchase an annuity. Now, individuals are twice as likely to move into 
income drawdown as to purchase an annuity.19 Overall, annuity demand was estimated to 
have fallen by 75% between 2012 and 2016, and several providers have moved out of the 
annuities market.20 These trends will undoubtedly have been driven by a number of 
factors, but survival pessimism may well have played a contributing role.  

What might be the implications of survival pessimism in other areas? Looking into the 
future, individuals are increasingly being expected to play a larger role in providing for 
their own retirement. As defined contribution (DC) pensions replace defined benefit (DB) 
pensions for almost all workers, individuals have greater choice about how much to save 
and how these savings should be invested. An important factor in these choices will be 
how many years of retirement individuals expect to have to provide for. Survival 
pessimism could be a concern if it leads individuals to be insufficiently prepared for 
retirement. As more and more individuals arrive at age 55 with DC pension wealth that 
they are eligible to access, the role of individuals’ expectations about their future and the 
need to provide for themselves will become increasingly important, particularly if the 
option to purchase an annuity is no longer available for many individuals. Finally, 
optimism about survival at the very oldest ages may lead to reluctance to spend 
remaining wealth if an individual survives through their 80s and into their 90s or beyond. 
 

 
18  Before 2015, individuals with defined contribution (DC) pension pots larger than £20,000 (but not so large as 

to guarantee a minimum secure level of income) were taxed at a rate of 55% on all lump-sum withdrawals 
beyond the one-off 25% tax-free amount. This meant that, in essence, the majority of individuals with DC 
wealth had to use this to purchase an annuity. Under ‘pension freedoms’, individuals can draw down 
accumulated pension wealth and be taxed at their marginal rate of income tax. 

19  Financial Conduct Authority, 2017. 
20  Cannon, Tonks and Yuille, 2016. 
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The findings of this paper are therefore highly pertinent as recent changes to the private 
pensions environment mature. Policymakers should continue to closely monitor 
developments in annuities markets and the adequacy of both savings and incomes 
through the course of retirement. 
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Appendix 

A.1 Life tables and associated terminology 

The ‘basic’ element of the life table is a mortality probability. This is the probability of 
dying at age X, conditional on reaching age X. This is shown in column 1 of the example 
life table in Table A.1. 100% minus this probability is the survival probability conditional on 
reaching that age (column 2), i.e. the probability of surviving to age X+1 conditional on 
surviving to age X. A survival curve is the probability, conditional on reaching age X, of 
surviving to at least each older age. In the example in the table, the individual faces some 
chance of death at ages 0, 50, 80 and 100 (and no chance of death at other ages). Given a 
mortality probability of 1% at age 0, someone of age 0 has a 99% chance of surviving to 
age 50 and an 85.1% (= 99%×86%) chance of surviving to age 80 (column 3). The 
probability of death at each age is the difference between the survival probability at that 
age and the next (column 4). Multiplying by that age and summing the results yields life 
expectancy, as per the example calculation at the bottom of the table. 

Table A.1. Example ‘life table’ 

Life expectancy = 1%×0 + 13.9%×50 + 82.5%x80 + 2.6%x100 = 75.5 

Source: Authors’ example. 

Life tables are available in both ‘cohort’ and ‘period’ form. A cohort life table is based on 
the mortality probabilities for individuals born in a particular year, e.g. the 1958 table uses 
mortality for 1-year-olds in 1959, 2-year-olds in 1960 and so on. For ages that the cohort 
has not yet reached, the table must be constructed using projected mortality rates. These 
are based on extrapolation of trends in mortality as well as assumptions about how these 
trends may change in future. 

Period life tables are also available but are arguably less relevant in the context of 
considering individuals’ chances of surviving to older ages. Period life tables are based on 
the mortality probabilities for individuals at the relevant age in a particular year, e.g. the 
2010 table uses mortality probabilities for those who were aged 1 in 2010, aged 2 in 2010 
and so on. The survival curves it yields tell us the chances that an individual would face of 
living to older ages if they experienced the mortality probabilities being experienced by 
people alive in that year.  

Age  (1) 
Pr{Die} 

at age if alive  

(2) 
Pr{Don’t die} 

if alive  

(3) 
Pr{Survive} 

to age  

(4) 
Pr{Die}  

at particular age  

0  1.0%  99.0%  100.0%  1.0%  

50  14.0%  86.0%  99.0%  13.9%  

80  97.0%  3.0%  85.1%  82.5%  

100  100.0%  0.0%  2.6%  2.6%  
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A.2 Individuals giving well-formed answers to survival questions 

Here, we provide some additional detail on the issue of whether individuals give well-
formed answers to survival questions. Tables A.2 and A.3 show the distribution of 
individuals giving ‘impossible’ answers, by their level of education and their age 
respectively. 

Table A.2. Distribution of individuals giving ‘impossible’ answers, by education level 

Education level 100% chance of survival Higher answer for 
second question 

Total 

Low 7.6% 8.1% 14.6% 

Mid 6.8% 8.9% 14.3% 

High 4.8% 7.8% 11.7% 

All 6.8% 8.3% 13.9% 

Note: Individuals aged 70 and above are asked only one survival question. Sample includes only those who did 
not answer ‘Don’t know’ to the first survival question. 

Source: ELSA waves 1–7. 66,210 answers from 16,203 unique individuals. 

Table A.3. Distribution of individuals giving ‘impossible’ answers, by age 
Age 100% chance of survival Higher answer for 

second question 
Total 

50s 7.7% 9.3% 15.7% 

60s 8.3% 16.0% 22.0% 

70s 4.8% N/A 4.8% 

80s 3.8% N/A 3.8% 

90s 8.0% N/A 8.0% 

All 6.8% 8.3% 13.9% 

Note: Individuals aged 70 and above are asked only one survival question. Sample includes only those who did 
not answer ‘Don’t know’ to the first survival question. 

Source: ELSA waves 1–7. 66,210 answers from 16,203 unique individuals. 

Figure A.1 shows the distribution of the number of times that individuals give an answer 
of ‘50%’ to the other probability questions in the survey, split by whether or not they 
answered ‘50%’ to the first survival question. 
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Figure A.1. Number of times individuals answered ‘50%’ to other probability 
questions  

 

Note: Other probability questions include those related to the probability of moving out of one’s home in the 
future, of being in work in a number of years’ time, of having insufficient financial resources to meet needs at 
some point in the future, of it raining tomorrow and of giving and receiving an inheritance.  

Source: ELSA waves 1–7. 66,210 answers from 16,203 unique individuals. 

A.3 Constructing subjective survival curves 

For individuals who give responses about the probability of surviving to multiple ages, it is 
possible to construct a subjective survival curve, if we are prepared to make some further 
assumptions. 

It seems reasonable to assume that the perceived probability of dying at some particular 
age, conditional on reaching that age, is increasing smoothly with age. In other words, an 
individual’s perceived probability of dying within a year of their 75th birthday (assuming 
they reached it) is slightly higher than their perceived probability of dying within a year of 
their 74th birthday, and so on. It also seems reasonable to assume that the risk of death 
increases by more with each passing year of age. Objective life tables have these two 
properties and it seems a weak assumption to suppose that individuals’ expectations will 
behave in this way too. 

Given we are willing to make these assumptions, in order to be able to extrapolate to a full 
survival curve given knowledge of two points on this curve, we must make an assumption 
about the precise way in which the perceived probability of death increases with age. We 
make the particular assumption, widely used in the epidemiological literature and for 
modelling ageing processes generally, that subjective expectations about the probability 
of death follow a Weibull distribution. Technically, this means that the probability of death 
at each older age (the ‘hazard rate’) is the age being considered raised to some power 
and then multiplied by a parameter. For an individual considering the probability that they 

55% 

35% 

8% 

1% 0% 0% 

52% 

36% 

10% 

2% 0% 0% 
0% 

10% 

20% 

30% 

40% 

50% 

60% 

0 1 2 3 4 5 

Pe
rc

en
ta

ge
 o

f r
es

po
nd

en
ts

 

Number of times answered ‘50%’ 

Answered ‘50%’ to survival question 

All individuals 



  

40  © Institute for Fiscal Studies 

will die at age  , if they reach that age, we assume that their perceived probability of 
death at age   is given by 

         
 

 
 
 

 
 
   

. 

We can think of the parameter   as determining the ‘rate’ at which the chances of death 
increase with age (or, equivalently, the ‘shape’ of the survival curve), whereas the 
parameter   determines the overall level of the probability of death. This form of ‘hazard 
rate’ implies a particular form of cumulative distribution function for age of death (and 
therefore a particular form of the survival curve). 

With two observations of perceived survival probabilities, it is possible to infer values for 
the two parameters of the Weibull distribution and therefore construct a subjective 
survival curve. However, the estimated survival curves that are constructed when we use 
this method imply beliefs about survival to very old ages that are implausible. For 
example, for many individuals, the implied Weibull curve gives them a significant chance 
of living beyond 110. We think that it is safe to say that this does not represent individuals’ 
true expectations of survival to this age. We therefore, for each individual, assume that 
they have an accurate belief about their probability of survival to age 110 (this is a 
probability below 1% for all individuals in our data). This gives us three ‘points’ from which 
to infer a survival curve. While two points imply a unique subjective survival curve, there 
are several subjective survival curves that could be taken to be ‘consistent’ with three 
points. We select the curve that minimises the sum of squared differences between the 
curve and the three points used. We estimate the Weibull parameters that minimise this 
criterion by using an iterative procedure, with the Weibull parameters from the two-point-
based curve as initial values.  
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