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Chapter 3

Subjective Beliefs, Saving, and Spending
for Retirement

Rauwley 7. Heimer

Expectations about future events are essential to the decisions that indi-
viduals make every day, requiring that people make a range of forecasts
about key economic variables. Many economic models posit that individu-
als have rational expectations, which means that people base their decisions
on the information available to them when they make these decisions.
Nevertheless, behavioral economists are willing to relax the assumption of
individuals’ reliance on available data, such as historical averages, drawing
instead on psychological research to incorporate systematic patterns of belief
formation.

Perhaps the most well-known theoretical model of decision making in
behavioral economics is cumulative prospect theory (CPT), developed by
Amos Tversky and Daniel Kahneman (1992). One crucial aspect of CPT is
based on the observation that people assign excessive weight to events with
low probabilities and insufficient weight to events with high probabilities.
This chapter explores a specific systematic error in beliefs that many people
make: they overestimate the probability of dying soon when young but over-
estimate the probability of living very long when old. This miscalibration in
beliefs has potentially important effects on the financial decisions we make
over our lifetimes since the benefits and costs of investing in human capital,
saving, investing, and spending depend on one’s projected lifetime.

In what follows, we first describe a simple life-cycle model and the role
of subjective beliefs in the model, developing an explanation for miscali-
brated mortality beliefs—namely the salience of different causes of death at
different ages. We then characterize the types of financial decisions analysts
can expect to observe when individuals have systematic errors in mortal-
ity beliefs. First, we discuss other variables crucial to long-term financial
decision making that are prone to systematic biases in beliefs.

Rawley Z. Heimer, Subjective Beliefs, Saving, and Spending for Retirement. In: Retirement Saving, Investment, and
Spending. Edited by: Olivia S. Mitchell and Nikolai Roussanov, Oxford University Press. © Pension Research Council,
The Wharton School, The University of Pennsylvania (2026). DOI: 10.1093/0s0/9780197845752.003.0003

920z 1snBny €0 uo Jasn elueAlAsuuad Jo AlsiaAlun Aq 080E9/X00q/wod dno olWwapese)/:sdny Wwolj papeojumoq



28 Retirement Saving, Investment, and Spending

Subjective Beliefs in Life-Cycle Economic
Models

Economists use life-cycle models to understand the financial decisions
that people make at different ages. That is, model consumers must
decide how much to consume today and how much to save for tomor-
row, as they seek to maximize the utility of lifetime consumption. Such
models assume that consumption today is more valuable than consump-
tion tomorrow due to the individual’s time discount factor. In this
light, a life-cycle model is used to describe the inter-temporal trade-
off between consumption and saving that people make at different
ages.

Aversion of the model that includes precautionary savings proves to gen-
erate a realistic pattern of hump-shaped consumption over the life cycle
(e.g., Skinner 1988). People forego some consumption when young, so as
to save for retirement; this leads wealth to peak around retirement age, after
which households draw down their savings. Such models can also incorpo-
rate a desire to leave an inheritance—termed a ‘bequest motive’—which can
explain rising saving at all ages and a level of wealth remaining on death. To
include additional realism, analysts have extended their models to include
uncertain lifetime income streams, as well as endogenous decisions to work
(e.g., Catherine 2022). Income stabilizes upon retirement because it comes
from Social Security and other retirement assets, such as a pension. Many
authors have also embedded the possibility of saving and investing in sev-
eral options (Gomes 2020), leading to a portfolio choice problem where
the individual can invest in either a risk-free asset (e.g., Treasury bills) or
a risky asset (equities) or some combination thereof. The consumer can
also make housing choices in some settings, such as whether to take out a
mortgage or allow for unsecured debt such as credit cards (Cookson et al.
2022).

Typically, the decision maker in such models is assumed to be forward-
looking, making decisions based on forecasts of future factors includ-
ing expected asset returns (e.g., the risk and return of a diversified
portfolio), retirement benefits, and the anticipated probability of sur-
vival. In practice, many research studies tend to use historical averages
to calibrate peoples’ expectations. For example, a model might project
an expected return on a diversified portfolio of equities using histor-
ical returns since the 1950s. For survival tables, it could use statistics
from the Centers for Disease Control and Prevention (CDC). Neverthe-
less, historical statistics might misestimate what people actually believe,
instead leading some to use people’s stated beliefs elicited through
surveys.
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Subjective Beliefs, Saving, and Spending 29

Subjective Mortality Beliefs

Several behavioral finance studies have examined subjective mortality
beliefs, finding that these tend to be pessimistic for the young but become
optimistic as people approach and pass retirement age. One such influential
study by Hamermesh (1985) surveyed 650 white male economists and com-
pared them to a sample of 975 people chosen randomly from a telephone
directory in the Midwest. More recently, such beliefs have been studied in
representative surveys in the US, Europe, and Australia (Elder 2013; Wu
et al. 2015). For instance, Hurd and McGarry (1995), using US data, also
reported survival pessimism among the young and optimism among the old;
however, they also showed that individuals were reasonably informed about
their expected longevity. For example, individuals with higher socioeco-
nomic status expected to live longer, while smokers expected to live shorter
lives.

Measuring people’s distorted beliefs about mortality is not straightfor-
ward since eliciting survival beliefs in survey data is not standardized. For
example, Payne et al. (2013) reported that peoples’ responses differed
depending on whether researchers used a ‘live-to’ or ‘die-by’ framing. That
is, responses to surveys differed depending on whether respondents were
asked the age to what age they expected to live (e.g., 80 years old), versus
or how likely it was that they would live another 10 years (e.g., with 90%
probability).

In prior research (Heimer et al. 2019), we developed a way to survey sub-
jective mortality beliefs and used it to connect directly with life-cycle models.
Specifically, we first elicited subjective beliefs about a person’s probability
of living a specific number of additional years. Next, we used those beliefs
to estimate a function for the probability of surviving until a terminal age
of 95 years. Figure 3.1 compares the resulting subjective survival function to
actuarial statistics from the Social Security Administration (SSA). The fig-
ure shows that 30-year-olds had an objective chance of 12% of surviving to
95, while they believed their chances of surviving to 95 were close to zero.
The error in subjective beliefs flipped as they aged: on average, 70-year-olds
had about a 15% chance of surviving to 95, though people believed their
chances were closer to 20%.

Salience Theory as an Explanation
for Subjective Mortality Beliefs

To explain why people might make systematic errors in judgment regarding
survival, Taylor and Thompson (1982: 175) propose salience theory, which
‘refers to the phenomenon that when one’s attention is differentially direct-
ed to one portion of the environment rather than to others, the information
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Figure 3.1 Survival beliefs over the life cycle

Source: Author’s calculations based on data from Heimer et al. (2019).

contained in that portion will receive disproportionate weighting in subse-
quent judgments.” Salience theory can thus explain why some individuals
exaggerate the likelihood of experiencing extreme events, and it is useful
in describing the errors in people’s subjective mortality beliefs over the life
cycle (Bordalo et al. 2022). Specifically, Heimer et al. (2019) showed that
decision weights assigned to mortality events varied as people aged (see
Figure 3.2). That is, younger people were more attuned to rare events, nat-
ural disasters, and plane crashes. Conversely, older individuals focused on
health risks and natural aging.

These different foci translate into different subjective survival rates by
age. One reason is that people often exaggerate the likelihood of dramatic
risk factors (e.g., Hertwig et al. 2004). For instance, many television shows
and movies discuss the possibility of shark attacks (e.g., the 1975 movie Jaws
or the television event Shark Week), yet cows kill roughly 20 times more peo-
ple per year and are not nearly as commonly feared as sharks (Forrester
etal. 2018). Since young people overestimate the likelihood of rare events,
they also underestimate their chances of survival to old ages.

As people age, rare events lose their salience, perhaps due to experience.
Consequently, older individuals devote more attention to health risks and
the natural course of aging when formulating beliefs about survival. Never-
theless, many health risks are difficult to visualize. For instance, the leading
cause of death for people over the age of 75 is heart disease, and such deaths
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Figure 3.2 Effects of subjective mortality beliefs in a life-cycle model

Source: Author’s derivation from Heimer et al. (2019).

are often slow and lingering as opposed to sudden and vivid. Also, many
people are averse to preventative measures and receiving treatment (Taber
etal. 2015; Utkus and Mitchell 2025). Moreover, the natural course of aging
might be difficult for many people to conceptualize. As such, older people
may tend to overestimate their chances of survival to very old ages.

Quantifying the Effects of Subjective
Mortality Beliefs on Retirement Savings

Economic life-cycle models tend to deliver hump-shaped consumption over
the course of the life cycle. The young forgo some consumption to save for
retirement, and their wealth peaks around retirement age. Thereafter, they
draw down their savings to nearly zero upon death. Such models can also
incorporate a desire to leave an inheritance, which increases the levels of
wealth at death. Most of the life-cycle literature uses actuarial statistics to
determine the expected likelihood of surviving from year-to-year.

Our quantitative life-cycle model describes how these subjective mortali-
ty beliefs could affect people’s consumption, savings, and portfolio choices.
That approach assumes that people seek to maximize their lifetime utility of

920z 1snBny €0 uo Jasn elueAlAsuuad Jo AlsiaAlun Aq 080E9/X00q/wod dno olWwapese)/:sdny Wwolj papeojumoq



32 Retirement Saving, Investment, and Spending

consumption, and current consumption is more valuable than future con-
sumption, depending on the individual’s time discount factor. Nonetheless,
people can save year-to-year by investing in a risk-free asset (e.g., Treasury
bills) or arisky asset (e.g., a diversified portfolio of US equities). People have
uncertainty over their income each year of their working lives. Upon retire-
ment, their income tends to be more stable because it comes from Social
Security and other retirement assets such as a pension.

Our work suggests that peoples’ financial decisions are more likely to
embed subjective mortality beliefs instead of the objective survival proba-
bilities of survival. Indeed, we found that with these subjective beliefs, con-
sumption was higher among the young, resulting in less retirement savings,
and while in retirement, people with subjective beliefs consumed less.

In addition, the difference in mortality beliefs affected the portfolio
choices that people made. Because of undersaving by the young due to
their subjective mortality beliefs, they later had to find ways to catch up
on their savings. Such people are induced to take more risks by investing
more in stocks, which persists later in life. Between overconsumption and
the increased allocation to stocks, people with subjective mortality beliefs
behave as though they believe in YOLO (you only live once).

Several other scholars have also studied the effects of mortality beliefs
on a wide range of life-cycle financial decisions. Bloom et al. (2007) found
that a higher subjective probability of survival contributed to greater wealth
accumulation. Others have examined the relation between survival expec-
tations and decisions to retire and claim Social Security. Hurd et al. (2004)
showed modest effects of low subjective survival beliefs on the decision to
retire earlier and claim Social Security. De Bresser (2021) studied these deci-
sions within the context of a life-cycle model and obtained different results
based on the choice of whether to use subjective or objective probabilities.

A variety of authors have also examined the decision to purchase annu-
ities and how it relates to subjective mortality beliefs. As a benchmark,
economic theory generally predicts that many people should purchase fair-
ly priced annuities, though few people actually do so in practice. A possible
explanation for this is that those with pessimistic mortality beliefs fail to
demand annuities (Inkmann et al. 2011; O’Dea and Sturrock 2023; Teppa
and Lafourcade 2013;). More recently, Hurwitz et al. (2021) examined
mortality beliefs in the context of the global pandemic. The pandemic short-
ened millions of lives around the world and introduced a new and uncertain
health shock into peoples’ psyches. The study found that perceptions of
the chances of contracting COVID-19 correlated with survival optimism.
Relatedly, Heimer et al. (2020) showed that overconfidence was an impor-
tant driver of peoples’ perceptions of the risks of transmitting COVID-19.
Overconfident people were less likely to believe that they would get sick,
which in turn could have affected their forecasts of survival.
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Subjective Beliefs, Saving, and Spending 33

It is also of interest to learn whether subjective survival beliefs are ‘hard-
wired,” or whether information interventions can help correct peoples’
biases. Heimer et al. (2019) found no evidence that presenting people
with actuarial statistics about survival probabilities affected peoples’ expec-
tations of their own survival. By contrast, Hurwitz et al. (2022) reported
that prompting people to think about financial decisions did alter their per-
ceptions regarding their own survival. Given these opposing findings, more
research is needed on methods to help guide people toward holding more
accurate beliefs and toward making better financial decisions.

Conclusions and Extensions

This chapter focuses on one factor influencing people’s financial decision
making over the life cycles, namely their beliefs about future events. Some
analysts have examined expectations about expected work lives and retire-
ment ages as well as their effects on financial decisions and welfare over
the life cycle. One often hears people say that they ‘delayed’ retirement,
implying that such people incorrectly estimated their actual retirement ages
(Ingale and Paluri 2025). Moreover, Caliendo et al. (2023) reported that
underestimating lifetime labor market participation can cost people tens of
thousands of dollars in later life. An and Sachdeva (2024) studied uncer-
tainty in retirement expectations, and those authors reported that people
systematically underestimated how long they would work. Of course, indi-
vidual beliefs can diverge from expected outcomes in other ways (Kosar and
O’Dea 2023).

There is also research on planned versus actual bequests. For instance,
some people say that they plan to leave an inheritance to their offspring
and other charitable causes, yet many people overestimate the value of the
inheritances actually bequeathed (Heimer and Li 2024). In the life-cycle
context, economists seeking to calibrate these outcomes to data must assign
a larger utility to bequests, resulting in higher savings rates at all ages.

Making financial decisions also requires people to develop forecasts of
key macroeconomic variables. For instance, Das et al. (2020) reported
that peoples’ socioeconomic status affected their forecasts about business
conditions, employment rates, and stock market returns, while Kuchler
and Zafar (2019) documented that people overweighted their own experi-
ences when developing forecasts of housing prices and employment. Some
authors have also found that beliefs about housing affect decisions in the
housing market: for instance, Armona et al. (2019) noted that larger price
growth expectations affected a range of economic decisions such as the like-
lihood of making investments in the home, while Bottan and Perez-Truglia
(2025) reported that expectations of larger house price growth reduced the
probability of selling a home.
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34 Retirement Saving, Investment, and Spending

In conclusion, learning more about how people formulate their expec-
tations regarding saving, investment, and spending in old age, while simul-
taneously understanding how these affect key retirementrelated outcomes,
will continue to be a high priority for future behavioral finance research.

References

An, B. ]J. and K. Sachdeva (2024). ‘Missing the Target? Retirement Expectations and
Target Date Funds.” SSRN Working Paper No. 4763984.

Armona, L., A. Fuster, and B. Zafar (2019). ‘Home Price Expectations and
Behaviour: Evidence from a Randomized Information Experiment.” Review of
Economic Studies, 86(4): 1371-1410.

Bloom, D. E., D. Canning, M. Moore, and Y. Song (2007). ‘The Effect of Subjective
Survival Probabilities on Retirement and Wealth in the United States.” In R. L.
Clark, N. Ogawa, and A. Mason, eds., Population Aging, Intergenerational Transvers
and the Macroeconomy. Northampton MA: Edward Elgar, pp. 67-100.

Bordalo, P., N. Gennaioli, and A. Shleifer (2022). ‘Salience.” Annual Review of
Economics, 14: 521-544.

Bottan, N. L. and R. Perez-Truglia (2025). ‘Betting on the House: Subjective Expec-
tations and Market Choices.” American Economic Journal: Applied Economics, 17(1):
459-500.

Caliendo, F. N., M. Casanova, A. Gorry, and S. N. Slavov (2023). ‘Retirement Timing
Uncertainty: Empirical Evidence and Quantitative Evaluation.” Review of Economic
Dynamics, 51: 226-266.

Catherine, S. (2022). ‘Countercyclical Labor Income Risk and Portfolio Choices
over the Life Cycle.” Review of Financial Studies, 35(9): 4016—-4054.

Cookson, J. A, E. P. Gilje, and R. Z. Heimer (2022). ‘Shale Shocked: Cash Wind-
falls and Household Debt Repayment.’ Journal of Financial FEconomics, 146(3):
905-931.

Das, S., C. M. Kuhnen, and S. Nagel (2020). ‘Socioeconomic Status and Macroeco-
nomic Expectations.” Review of Financial Studies, 33(1): 395-432.

de Bresser, J. (2021). ‘The Role of Heterogeneous Expectations in Life Cycle
Models.” CentER Discussion Paper No. 2021-034.

Elder, T. E. (2013). ‘The Predictive Validity of Subjective Mortality Expectations:
Evidence from the Health and Retirement Study.” Demography, 50(2): 569-589.

Forrester, J. A., T. G. Weiser, and J. D. Forrester (2018). ‘An Update on Fatalities
Due to Venomous and Nonvenomous Animals in the United States (2008-2015).
Wilderness & Environmental Medicine, 29(1): 36-44.

Gomes, F. (2020). ‘Portfolio Choice Over the Life-Cycle: A Survey.” Annual Review of
Financial Economics, 12: 277-304.

Hamermesh, D. S. (1985). ‘Expectations, Life Expectancy, and Economic Behavior.’
Quarterly Journal of Economics, 100(2): 389—-408.

Heimer, R. Z. and X. Li (2024). ‘The Motives for Bequests: Empirical Facts and Life
Cycle Implications.” Presentation at the Nova School of Business and Economics
Finance Seminar.

920z 1snBny €0 uo Jasn elueAlAsuuad Jo AlsiaAlun Aq 080E9/X00q/wod dno olWwapese)/:sdny Wwolj papeojumoq



Subjective Beliefs, Saving, and Spending 35

Heimer, R. Z., H. Liu, and X. Zhang (2020). ‘Are People Overconfident about Avoid-
ing COVID-19?° Liberty Street Economics. libertystreeteconomics.newyorkfed.org
/2020/10/are-people-overconfident-about-avoiding-covid-19/

Heimer, R. Z., K. O. R. Myrseth, and R. S. Schoenle (2019). ‘YOLO: Mortality Beliefs
and Household Finance Puzzles.” Journal of Finance, 74(6): 2957-2996.

Hertwig, R., G. Barron, E. U. Weber, and I. Erev (2004). ‘Decisions from Experi-
ence and the Effect of Rare Events in Risky Choice.” Psychological Science, 15(8):
534-539.

Hurd, M. D. and K. McGarry (1995). ‘Evaluation of the Subjective Probabilities of
Survival in the Health and Retirement Study.” Journal of Human Resources, 30:
5268-5292.

Hurd, M. D., J. P. Smith, and J. M. Zissimopoulos (2004). ‘The Effects of Sub-
jective Survival on Retirement and Social Security Claiming.” Journal of Applied
Econometrics, 19(6): 761-775.

Hurwitz, A., O. S. Mitchell, and O. Sade (2021). ‘Longevity Perceptions and Saving
Decisions during the COVID-19 Outbreak: An Experimental Investigation.” AEA
Papers and Proceedings, 111: 297-301.

Hurwitz, A., O. S. Mitchell, and O. Sade (2022). ‘Testing Methods to Enhance
Longevity Awareness.’ Journal of Economic Behavior & Organization, 204: 466—475.

Ingale, K. K., and R. A. Paluri. (2025). ‘Retirement Planning: A Systematic Review
of Literature and Future Research Directions.” Management Review Quarterly, 75:
1-43.

Inkmann, J., P. Lopes, and A. Michaelides (2011). ‘How Deep Is the Annuity Market
Participation Puzzle?’ Review of Financial Studies, 24(1): 279-319.

Kosar, G. and C. O’Dea (2023). ‘Expectations Data in Structural Microeconomic
Models.” In R. Bachmann, G. Topa, and W. van der Klaauw, eds. Handbook of
Economic Expectations. London: Academic Press Elsevier, pp. 647-675.

Kuchler, T. and B. Zafar (2019). ‘Personal Experiences and Expectations About
Aggregate Outcomes.’ Journal of Finance, 74(5): 2491-2542.

O’Dea, C. and D. Sturrock (2023). ‘Survival Pessimism and the Demand for
Annuities.” Review of Economics and Statistics, 105(2): 442-457.

Payne, J. W., N. Sagara, S. B. Shu, K. C. Appelt, and E. J. Johnson (2013). ‘Life
Expectancy as a Constructed Belief: Evidence of a Live-To or Die-By Framing
Effect.” Journal of Risk and Uncertainty, 46(1): 27-50.

Skinner, J. (1988). ‘Risky Income, Life Cycle Consumption, and Precautionary
Savings.” Journal of Monetary Economics, 22(2): 237-255.

Taber, J. M., B. Leyva, and A. Persoskie (2015). ‘Why Do People Avoid Medical Care?
A Qualitative Study Using National Data.” jJournal of General Internal Medicine,
30(3): 290-297.

Taylor, S. E. and S. C. Thompson (1982). ‘Stalking the Elusive “Vividness” Effect.’
Psychological Review, 89(2): 155-181.

Teppa, F. and P. Lafourcade (2013). ‘Can Longevity Risk Alleviate the Annuitization
Puzzle? Empirical Evidence from Survey Data.” De Nederlandsche Bank Working
Paper No. 302.

Tversky, A. and D. Kahneman (1992). ‘Advances in Prospect Theory: Cumulative
Representation of Uncertainty.” Journal of Risk and Uncertainty, 5: 297-323.

920z 1snBny €0 uo Jasn elueAlAsuuad Jo AlsiaAlun Aq 080E9/X00q/wod dno olWwapese)/:sdny Wwolj papeojumoq


https://libertystreeteconomics.newyorkfed.org

36 Retirement Saving, Investment, and Spending

Utkus, S. and O. S. Mitchell (2025). ‘Extending Healthspan in an Aging World.’
Pension Research Council Working Paper WP2025-04.

Wu, S, R. Stevens, and S. Thorp (2015). ‘Cohort and Target Age Effects on Sub-
jective Survival Probabilities: Implications for Models of the Retirement Phase.’
Journal of Economic Dynamics and Control, 55: 39-56.

920z 1snBny €0 uo Jasn elueAlAsuuad Jo AlsiaAlun Aq 080E9/X00q/wod dno olWwapese)/:sdny Wwolj papeojumoq



	Cover
	Title page

	Copyright page

	Preface

	Contents
	List of Figures

	List of Tables
	Notes on Contributors
	1 Lessons from Behavioral Research for Retirement Saving, Investment, and Spending: An Overview
	Part I. What Helps and Hinders Retirement Saving?
	2 Noncognitive Determinants of Retirement Saving Behavior
	3 Subjective Beliefs, Saving, and Spending for Retirement
	4 Does It All Add Up?: New Experimental Evidence for Undersum Bias as an Impediment to Precautionary Saving
	5 Deepening Our Understanding of Savings Automation in Retirement and Nonretirement Contexts

	Part II. Investment Behavior of Retirement Savers
	6 Plan Design and Participant Behavior in Defined Contribution Retirement Plans: Past, Present, and Future
	7 The Implications of Gender Differences in Retirement Plan Investment Patterns
	8 Wealth Accumulation: The Role of Others
	9 Aging in America: An Examination of Financial and Health Decision Making Among Older Adults

	Part III. Spending Challenges in Later Life
	10 Insights on Economic Well-Being at Older Ages from Analyses of Household Spending
	11 Patterns of Consumption and Savings Around Retirement
	12 Does 401(k) Loan Repayment Crowd Out Retirement Saving?: Implications for Plan Design
	13 Reforming the US Long-Term Care Insurance Market

	The Pension Research Council
	Index



