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Abstract

In this paper, we use an accurate panel of individual spending, income, and finan-
cial account balances to learn more about expenditure and household financial structure
changes around retirement. The longitudinal nature of our data allows us to estimate in-
dividual fixed-effects regressions and thereby control for all selection on time-invariant
(un)observables. Upon retirement, individuals spend less on ready-made food, fuel, and
clothes and more in pharmacies, which is consistent with reductions in work-related ex-
penses and increases in health spending. However, individuals also spend less on other
consumption categories, such as sports and activities and fine dining. Furthermore, we
are in a unique position to document the effect of retirement on credit-card, checking, and
savings account balances: we find that individuals delever by reducing consumer debt and
increasing liquid savings. These findings cannot be rationalized via work-related expenses.
Any rational agent would save before retirement, the expected fall in income, and dissave
after retirement rather than the exact opposite.
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1 Introduction

Household spending amounts to about 60% of GDP in developed countries and is the most
important part of aggregate demand. Demographic changes in developed countries lets popula-
tions grow older and an increasing share of the workforce will be approaching or past retirement
age in the coming years. Understanding how consumers respond to the onset of their retirement
is therefore essential for demand analysis. Additionally, the complexity of consumers’ finan-
cial lives has increased considerably in recent years and the prevalence and consequences of
bad decisions are not well understood by researchers or policy-makers. For instance, whether
individuals save enough or not for retirement is still debated in the literature. For these reasons,
it is important to understand how individuals going through retirement manage their personal
financial structures.

A central implication of Modigliani (1954)’s life-cycle model, the standard model to an-
alyze consumption-saving decisions by households, is that consumption should be smoothed
across periods of predictably high and low income. Retirement is arguably among the most pre-
dictable and important income changes that individuals encounter during their lifetime and con-
sumption should therefore not be affected by its onset. However, a number of empirical studies
(e.g., Banks et al., 1998; Bernheim et al., 2001; Haider and Stephens, 2007; Schwerdt, 2005)
find a sharp decline in consumption during the first years of retirement.! This phenomenon is
called the retirement-consumption puzzle and the authors argue that overconsumption before
retirement causes a sharp adjustment at retirement, a mechanism that is theoretically rational-
ized in Pagel (2017) and Huang et al. (2007). Moreover, Ameriks et al. (2007) and Hurd and
Rohwedder (2003) provide evidence that the drop in consumption is expected.

The retirement-consumption puzzle and its mechanism are still debated though. Lundberg
et al. (2003) argues that the drop is caused by the fact that the retirement of male spouses gen-

erates a favorable shift in the distribution of bargaining power within households. On average,

I'The first study to document a clear decline in consumption at the onset of retirement was by Banks et al.
(1998), using a pseudo panel constructed from 25 years of the Family Expenditure Survey (FES) in the UK.
Bernheim et al. (2001) also found a drop in consumption at retirement using longitudinal data from the Panel
Study of Income Dynamics (PSID).



wives earn bargaining power and use this to exert their preferences for increasing savings since
women have on average higher life expectancies than men. Moreover, a series of studies (e.g.,
Aguiar and Hurst, 2005; Hurst, 2008; Aguiar and Hurst, 2013) strongly question that there is
a decline in actual consumption at retirement. The authors show that the overall decline is
driven by consumers substituting away from market expenditures toward household production
as the opportunity cost of time changes after retirement.” The mechanism for the drop in spend-
ing upon retirement, whether individuals save adequately, and whether the standard life-cycle
model is applicable is thus still debated.

This paper revisits the retirement-consumption puzzle with new, accurate, and comprehen-
sive data on spending and income. Moreover, to the best of our knowledge, this paper is the first
to document changes in personal financial structures around retirement. Using transaction-level
data from a financial aggregation software provider over more than six years, we are in a unique
position to accurately analyze individual spending categories and financial account balances
upon entering retirement using individual fixed-effects regressions. We find support for sub-
stantial reductions in work-related spending categories. But more interestingly, we document
that individuals delever around retirement by reducing their consumer debt and increasing their
liquid savings. These findings are difficult to rationalize via assumptions about work-related
expenses. In fact, any rational agent, who expects a fall in income at retirement, would save
before retirement and dissave after retirement rather than the other way around.

We conclude that our findings about debt and savings imply that we cannot “retire the con-
sumption puzzle” as suggested by Hurst (2008) just yet. After all, the retirement-consumption
puzzle is about individuals not being able to plan for an expected, large, and salient reduction
in income. Observing that individuals decrease their debt and increase their savings is the op-
posite of what a rational agent would do and thus puzzling from Modigliani (1954)’s life-cycle
model perspective. Interestingly, we find the same patterns in two commonly used US con-

sumption survey data sets, the CEX and SCF. In CEX data, we find that retirement results in

2Hurd and Rohwedder (2003) argue that this drop can be attributed to a drop in work-related expenses, more
efficient purchases, and the substitution between purchased goods and home-produced ones. Other survey studies
have also found evidence that support this hypothesis (see, e.g., Hurst, 2008; Battistin et al., 2009).



an increase in savings, i.e., income minus spending, checking account balances, and savings
account balances. In SCF data, we find that retirement results in reductions in leverage and debt
as well as increases in checking, savings, and call account balances. We control for cohort, age,
and year effects though one has to keep in mind that these results suffer from selection bias and
measurement error.

The results on debt and savings may suggest that individuals reconsider their spending
and savings habits upon retirement. This reconsideration results in a fall in spending because
individuals are correcting overconsumption and undersaving before retirement. In fact, Pagel
(2017) and Koészegi and Rabin (2009) show that a model of expectations-based loss aversion
predicts that individuals have more problems with overconsumption before retirement than after
retirement. The intuition is the following: when income is uncertain, individuals overconsume
in the present just hoping for a better realization of income in the future. However, when
income is certain, as it is after retirement, overspending results in a sure reduction in future
spending. Because the agent dislikes a sure loss more than a sure gain, he or she is able to
address his or her overconsumption problems.

Previous efforts to measure the response of individuals and households to the onset of retire-
ment have been complicated by the fact that a comprehensive view of household expenditures
is required. Existing data typically capture only some dimensions of spending with sufficient
resolution. In this paper, we explore the existence of the retirement-consumption puzzle from
a very accurate panel of individual spending and income. The data are captured in the course
of business by Meniga, a provider of personal finance management software in Iceland. This
data set has already proven useful for studying the spending responses of individuals to in-
come arrivals (Olafsson and Pagel, 2016b) and how these vary with the financial structure of
households (Olafsson and Pagel, 2016a).

We are only aware of one previous study that uses transaction-level data to investigate the
documented consumption drop upon retirement. Agarwal et al. (2015) investigate the ques-
tion on how consumers respond to retirement using financial transaction data from Singapore.

Relative to this data, our data offers five important advantages. (1) In Iceland, consumers use



electronic means of payments almost exclusively, which eliminates one limitation of the data
from Singapore where a fraction of expenditures in establishments such as fresh markets and
small grocery stores are paid with cash. (2) We observe income and expenditure of individ-
uals for a long period of time around retirement. Thus, we have sufficient power to estimate
individual fixed-effects regressions, controlling for all selection on observable or unobservable
time-invariant characteristics. (3) We can observe both spouses within a household, which
gives us a unique opportunity to investigate the importance of retirement of male and female
spouses separately. But we observe all individual spending and income because all financial
accounts are personal in Iceland. (4) We see how individuals spend within certain categories
of spending, giving us an opportunity to test whether consumers substitute toward cheaper but
more time consuming goods when they retire. Additionally, our categorization is very accurate
with a negligible share of uncategorized transactions. (5) Because we have detailed information
on all account balances, credit limits, and financial fees, we are able to document the changes in
household financial structure at the onset of retirement. With respect to changes in household
financial structure upon retirement, the only related paper we are aware of is Addoum (2016)
who analyzes changes in household portfolios upon retirement using PSID data. The author
shows that portfolios become less risky when male spouses retire as women gain bargaining
power and are more risk averse.

The findings in this paper are possibly related to recent work finding that mean and median
cohort wealth, for either singles or couples, can be stationary or rising for many years after
retirement (Poterba et al., 2011a,b) even though the standard Modigliani (1954)’s life-cycle
model predicts that individuals should decumulate assets. This empirical finding has been
termed the retirement-savings puzzle and is theoretically explained in DeNardi et al. (2010)
and Laitner et al. (2017) among others. Rather than focusing on behavior after retirement, this
paper analyzes household balance sheet changes around the transition into retirement. To the
best of our knowledge, we are the first documenting deleveraging and a rise in savings at the
time of retirement.

The remainder of this paper proceeds as follows. Section 2 reviews the key features of



the pension system in Iceland. Section 3 describes our data and reports descriptive statistics.
Section 4 presents our findings on how consumption changes as individuals enter retirement.
Section 5 rationalizes our findings via expectations-based loss aversion and the final section

offers some concluding remarks.

2 Institutional setup and data

2.1 The Icelandic pension system

The Icelandic pension system consists of three pillars: a tax-financed public pension (social
security benefits), compulsory occupational pension funds which are the dominant feature of
the system, and voluntary private pensions with tax incentives.

Pillar one - public pensions. The social security system in Iceland was founded in 1936
with the main purpose of ensuring the livelihood of those unable to work because of old age
or disability. The system provides old age, disability, sickness, maternity, and survivors pen-
sions. The old age pension is paid from the age of 67. The public pension is paid as a basic
pension and supplementary additions to single or low income people. The basic pension is low
or roughly 10% of the average earnings of unskilled workers and is means-tested by a 30%
reduction rate after a certain income threshold. The main transfers are, however, paid through
the supplementary pension which is also means-tested with a 45% reduction rate. The maxi-
mum pension per year for an individual without any supplementary income is almost the same
as the minimum wage level. The public pension system in Iceland is fully financed by taxes.
The main financing source is the social security tax which is earmarked to the social security
system. The social security tax rate is currently 5.79% and the tax base is total salaries. The
social security tax is paid by the employers.

Pillar two - occupational pensions. Occupational pensions are the cornerstone of the
Icelandic pension system. The compulsory employer and employee-financed pension system
provides benefits amounting to 50-60% of full time earnings during employment. The contri-

bution rate must be at least 11% with the employer paying 7% and the employee 4%. Premiums



are fully deductible for tax purposes. The accumulated pension rights in the occupational pen-
sion funds are generally indexed to the consumer price index. The contribution can be divided
into two parts. The first part goes towards acquiring pension rights which (for a 40 years pe-
riod of contributions) should give a lifelong pension amounting to at least 56% of wages at the
end of the contribution period. The second part can go towards acquiring additional pension
rights, including defined contribution schemes with individual accounts. The main rule is that
members can begin to withdraw old-age pensions at the age of 67. It is, however, possible to
start withdrawing pension as early as 65, but then with a reduced benefit, or as late as 70 with
additional benefits.

Pillar Three - voluntary individual pension savings. Employees can deduct from their
taxable income a contribution to authorised individual pension schemes. Currently, the maxi-
mum taxable deduction by the employee is 4%. In addition, all employers have agreed in wage
settlements to contribute 2% to those voluntary pension savings if the employee matched the
amount with at least the same percentage. The total contribution can therefore be 6%. The
voluntary pension savings cannot be distributed until the age of 60.’

A long working life is common in Iceland, the average man retires at the age of 68.2 and
the average woman at the age of 67.2, which is significantly later than in most other countries.
Figure 2 displays the average effective retirement age for men and women in Iceland compared
to Germany and the United States. Empirically, we label individuals above age 60 as retired
when we observe pension payments above a certain limit for several months and salary income
below a certain limit for several months. Figure 3 displays the share of retired individuals
at each age and Figure 4 displays the distribution of retirement age. Our inferred time of

retirement is consistent with the information on effective retirement age in Iceland.

3 After the financial crisis, individuals were given permission to take out private pension savings to pay down
debt.



2.2 Data and summary statistics

In this paper, we exploit new data from Iceland generated by Meniga, a financial aggregation
software provider to European banks and financial institutions. Meniga was founded in 2009
and is the European market leader of white-label Personal Finance Management (PFM) and
next-generation online banking solutions, reaching over 40 million online and mobile bank-
ing users across 18 countries. Meniga’s Account Aggregation platform allows bank customers
to manage all their bank accounts and credit cards across multiple banks in one place by ag-
gregating data from various sources (internal and external). Meniga’s financial feed tells the
story of consumers’ financial lives as they unfold in familiar social media style. Categorized
transactions are mixed in with automated and custom advice, notifications, messages, merchant
funded offers, and various insights and interpretations of the user’s finances.

In January 2015, the Icelandic population counted 329,100 individuals — 249,094 of which
were older than 18. At the same time, Meniga had 50,573 users, which is about 20 percent of
the adult individuals living in Iceland. Because their service is marketed through banks, the
sample of Icelandic users is fairly representative. The company allows financial institutions
to offer their online customers a platform to connect all their financial accounts, including
bank and credit card accounts, to see all of them in a single location. Each day, the application
automatically records all the bank and credit card transactions, including descriptions as well as
balances, overdraft, and credit limits. Figure 1 displays screenshots of the app’s user interface.
The first screenshot shows background characteristics that the user provides, the second one
shows transactions, and the third one bank account information.

We use the entire de-identified population of active users in Iceland and the data derived
from their records from 2011 until January 2017. We perform the analysis on aggregated
user-level data for different income and spending categories. Additionally, the app collects
demographic information such as age, gender, marital status, and postal code. Presumably, the
user population is not perfectly representative of the Icelandic population, but it is a substantial,
heterogenous fraction that includes large numbers of users of different ages, education levels,

and geographic locations.



Expenditures are divided into ten expenditure categories and aggregated to generate a monthly
panel. We consider households comprised of people who are observable either as single indi-
viduals or as members of collective households. Each consumption category is then aggregated
to the household level. The panel thus provides household level expenditure information for
disaggregated expenditure categories. This means that we can observe the budget shares for in-
dividuals living alone, and the budget shares for individuals living with a spouse, and hence the
total budget shares for the household. This aspect of our data allows us to link the distribution
of income within household with household expenditure shares.

Income data. When the data is extracted from the PFM system it has already been cate-
gorized by a three tiered approach: system rules as well as user- and community-rules. The
system rules are applied in instances where codes from the transactions systems clearly indi-
cate the type of transaction being categorized. For example, when transactions in the Icelandic
banking system contain the value “04” in a field named “Text key” the payer has indicated
payment of salary. User rules apply if no system rules are in place and when a user persistently
categorizes transactions with certain text or code attributes to a specific category, the system
will automatically create a rule which is applied to all further such instances of transactions. If
neither system rules nor user rules apply, the system can sometimes detect identical categoriza-
tion rules from multiple users which allows for the generation of a community rule which then
applies the categorization across the whole community. It is also important to note that the PFM
system has already detected 1st party transactions such as between two accounts that belong
to the same household. These transactions are not included in the sample data set. Multiple
additional steps were taken to further categorize transactions based on banking system codes,
transaction texts, amounts and payer profile.

Payers identity as well as NACE category (The Statistical Classification of Economic Ac-

tivities in the European Community)* are added to each income transfer whenever possible.’

4This is is the industry standard classification system used in the European Union.

SPayers identity can sometimes be hard or impossible to identify because of limited information in transaction
data such as generic transaction texts. In specific cases where identifying the payer was not possible, a proxy id
was created to enable the binding of payments from single source even though the true source id is not known.
In some cases, no attempts could be made to bind transactions by origin via a proxy id. Some payments without
actual payer identity may have a proxy id but never a NACE category as the real id of the payer was not known.



This allows us to identify individuals who have the same employer.

The system categorizes the income as described above into 23 different income categories.
Regular income categories are: child support, benefits, child benefits, interest income, invalid-
ity benefits, parental leave, pension, housing benefits, rental benefits, rental income, salary, stu-
dent loans, and unemployment benefits. Irregular income categories are: damages, grant, other
income, insurance claims, investment transactions, reimbursements, tax rebates, and travel al-
lowances.

Spending data. The spending categories are groceries, fuel, alcohol,’ ready made food,
home improvement, transportation, clothing and accessories, sports and activities, and pharma-
cies. Expenditure shares are the portions of total expenditures (as percentages) allotted to the

distinct aforementioned expenditure categories.

2.2.1 Summary statistics

Table 1 displays summary statistics of the Icelandic users, including income and spending in US
dollars across four income quartiles along with some demographic statistics. We can see that
the average user is 41 years old and 49 percent of users are female. For comparison, Statistics
Iceland reports the average age in the population to be 37 years and 48 percent being female.
Thus, our demographic statistics are remarkably similar to the overall Icelandic population.
This is reassuring because of the following concern when using app data: the user population
may be young, well-situated, male, and tech-savvy relative to the overall population. The rep-
resentative national household expenditure survey conducted by Statistics Iceland also reports
income and spending statistics. In the table, parentheses indicate when spending categories
did not match perfectly with the data. We can see that the income and spending figures are
remarkably similar for those categories that match well.

Table 2 displays summary statistics for individuals that are eligible for retirement (have
reached 60 years of age) and are either retired or not. We can see that, on average, individuals

that have retired have lower income, spend less (both when looking at individual spending and

%We can observe expenditures on alcohol that is not bought at bars and restaurants because a state-owned
company, State Alcohol and Tobacco Company, has a monopoly on the sale of alcoholic beverages in Iceland.
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household spending), hold less consumer debt, have less access to credit, and incur less bank
fees and penalty payments. In the raw data, we can already see that spending and income is
considerably lower for retired individuals. Moreover, consumer debt is lower and savings are
larger for retired individuals.

Figure 5 summarizes the salary, pension payments, and expenditure trajectories of men and
women using binned averages by age. The pattern displays how salary payments decrease and
pension payments increase between the ages of 60 and 70. Labor income and spending are both

hump-shaped over the life cycle.

3 Analysis

We start by examining the age profile of consumption for the individuals in the sample. Fol-
lowing Aguiar and Hurst (2013) and Agarwal et al. (2015), we obtain the age profile of con-
sumption by regressing log of total spending on age, controlling for year and month as well as
individual fixed effects. We also estimate separate regressions for log spending in ten consump-
tion categories: groceries, ready-made food, clothing and accessories, alcohol, fuel, sports and
activities, vehicles, home improvements, home security, and pharmacies. Figure 6 plots the
age coefficients for log total monthly spending. The expenditure profile exhibits the familiar
hump-shaped pattern profile of expenditure over the life cycle, with monthly spending peaking
in the late thirties at around 60 log points higher than the level of 20-year old spending and
monthly spending declining by about the same amount when the individual is in his or her late
fifties.

As shown in Figure 7 we find considerable heterogeneity in life-cycle patterns of spending
across different consumption categories. While spending in grocery stores/supermarkets, the
largest part of household total spending (excluding expenditure commitments like housing and
utilities), exhibits the hump-shaped pattern, other expenditure categories do not. For instance,
ready-made food expenditure rise during the twenties and then stay more or less constant until

it declines during the sixties. Moreover, alcohol expenditure is constantly rising while spending
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on clothes and accessories is constantly falling.

As shown in Figures 8 and 9, we also find considerable heterogeneity in life-cycle patterns
of spending across types of grocery stores (categorized as either budget or expensive stores) and
types of ready-made food places. Expenditures on budget supermarkets have a much greater
hump than the expenditures in more expensive grocery stores. Furthermore, the share of expen-
ditures in expensive grocery stores falls during the twenties until it reaches its bottom around
the age of 30 and stays constant until it starts rising again in the early forties. Expenditures
on fast food increase during the twenties and stay more or less constant until they start falling
during the sixties. This is consistent with fast food being a type of work-related expense or a
substitute for home production that increases as individuals enter the labor market and decrease
as they retire. The same applies to casual dining. Expenditure on fine dining, on the other hand,
increases gradually and then stays pretty much constant. This pattern appears reasonable for
consumption unlikely to be a work-related expense or a substitute for home production, which
is rather unaffected by labor market status. Taken together, these figures suggest that individ-
uals shift toward more time consuming food expenditures as they leave the labor market upon

retirement.

3.1 The effects of retirement on houshold behavior

This section presents the estimation results of how retirement influences household expendi-
tures and financial structure. To examine the effects of the onset of retirement we run the

following regression:

Yit = BRetiredy + pHHIncy + ¢p + vy + 0 + €3 (D

where Y}, is the dependent variable of interest. ¢,, is a month fixed effect, v, is a year fixed
effect, and 7); is an individual fixed effect. Controlling for individual fixed effects allows us to
compare individuals to themselves before and after retirement. H H Inc;; is the total income of

individual ¢. Retired;; is an indicator equal to 1 if the individual has retired at time ¢. The 8
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coefficient thus measures the effect of the onset of retirement on household spending.

3.1.1 The retirement effects on individual spending

Tables 3 and 4 show the estimated effect of retirement on expenditure based on the individual
fixed effects regression, Equation (1), with and without controlling for total income, respec-
tively. Because the individual spending categories consist of many zeros, we do not log the
outcome variable but instead winsorize to take care of outliers. However, results are not qual-
itatively or quantitatively affected if we log our outcome variables. According to these results,
spending drops significantly for both men and women. Controlling for income, the drop is
more than a third of the drop not controlling for income suggesting that individuals reshuffle
spending not only because income drops at retirement.

In turn, we find results consistent with a reduction in work-related expenses: ready-made
food and clothing expenses drop substantially and the drop is less dependent on whether or not
we control for income. Grocery expenses fall as well but only because income falls (when we
do not control for income). However, leisure expenses, or sports and activities also decrease
substantially suggesting that households correct an overconsumption problem. Moreover, we
find evidence consistent with retiring due to health problems as pharmacy spending increases

for both men and women and this effect is more pronounced when we control for income.

3.1.2 The retirement effects of spending on categories of restaurants and groceries

Our results show that consumers substitute across different types of grocery stores and types of
ready-made food over their life cycle. Previous studies that have relied only on spending data
fail to capture some of these key expenditure patterns. The reason is that consumers in countries
where card payments are not as widely accepted as in Iceland typically use different types of
payment instruments across different types of establishments. For instance, cash payments
are much more common in fresh markets and smaller grocery stores, establishment that older
cohorts spend a larger share of their grocery spending than younger cohorts as Figure 9 shows.

This would suggest that the spending of older cohorts could be underestimated in countries

12



where the most common payment instruments include cash. These results are consistent with
previous observations of Agarwal et al. (2015) using the Nielsen scanner data. However, given
that almost all purchases in our data are made with non-cash payment instruments (and we can
control for any possible cash withdrawals), this cannot be part of the explanation for the drop in
consumption in Iceland. In fact, it suggests that the numbers on grocery and ready-made food
shown in Table 3 underestimate the reduction in the amount of grocery spending as consumers
spend a larger share in more expensive supermarkets at later ages but still their overall spending
is reduced.

Figure 10 shows the life-cycle profiles of: (1) restaurant spending and number of visits, (2)
expenditures in different types of restaurants, such as bars or fine dining, and (3) number of
trips to different types of restaurants. We can clearly see humps for all life-cycle profiles of
trips and spending on all the different subcatgeories of restaurants. Moreover, we can look at
the effects of retirement on these categories. We can see in Table 5 that individuals exhibit a
drop in spending on all categories of restaurants, including bars and fine dining. This result is
more consistent with a reduction in overconsumption around retirement rather than merely a

reduction in work-related expenses.

3.1.3 The retirement effects on household financial structure

Using the same methodology, we can investigate the effects of retirement on checking and
savings account balances, interest payments, overdrafts, and credit limits. The most interesting
result is that individuals delever. Measuring consumer debt via interest expenses, we find a
238 krona per month reduction, which corresponds to 17.5% of the mean interest expenses.
Thus, individuals not only decide to cut their consumption but also reduce their consumer debt
considerably. This deleveraging cannot easily be rationalized by a reduction in work-related
expenditure as we discuss in more detail below. Given that individuals expect a substantial
reduction in income, they would always optimally save before and dissave after rather than
the other way around. Instead it seems sensible to assume that individuals decide to correct

their overconsumption and debt holdings and delever. Figure 11 shows the life-cycle profile
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of consumer debt holdings, it features a pronounced hump shape similar to consumption and
income.

Tables 6 and 7 display all the estimated effect of retirement on household financial struc-
ture based on an individual fixed effects regression, Equation (1), with and without control-
ling for total income, respectively. We find that households not only delever but also increase
their liquid savings substantially (13.2% from the mean) independent of whether we control
for income. This again hints toward a rethinking of individuals to save more at the onset of
retirement. Moreover, we find that individuals decrease their overdraft and credit limits al-
though liquidity still increases given the concurrent reduction in consumer debt. We also find
that checking account balances are somewhat reduced while savings account balances are in-
creased. Both of these results appear to be consistent with mental accounting and self-control
problems. Individuals try to constrain themselves by reducing their credit limits and moving
money to savings accounts. Finally, individuals also reduce late fee payments. A potential

explanation could be that individuals have more time to pay all bills in time.

Robustness

Let us present a number of additional results that test the robustness of our findings on changes
in household financial structure upon retirement. As discussed above, any rational agent would
save before retirement and dissave after because he expects his income to fall upon retirement.
We thus want to test whether our finding that individuals increase their savings upon retirement
is robust to using a different definition of savings. So far we have relied on information from
bank account balances. One might worry that increases in bank account balances might simply
reflect that individuals are liquidating assets upon retirement even though we control for total
income. Another way to address this concern is to test whether our findings are robust to using
a different measure of savings, i.e., the simple difference between income and expenditures.
Table 8 displays the estimated effect of retirement on savings. These results show that our

findings are robust to using a different measure of savings.
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Can work-related expenses explain our findings?

In which situation would a sudden reduction in work-related expenses cause an increase in
savings at retirement? To answer that question, we will outline five different scenarios for the
income and pension profiles. (1) If the income profile is flat before retirement and the pension
profile is flat and lower than income after retirement, then any patient agent would smooth con-
sumption by accumulating liquid savings before retirement and decreasing savings after. (2) If
the income profile is flat before retirement and the pension profile is lower than income after
retirement but increasing, then again any patient agent would smooth consumption by borrow-
ing at the start of retirement and decreasing debt after. (3) If the income profile is flat before
retirement and the pension profile is lower than income after retirement but decreasing, then
again any patient agent would smooth consumption by accumulating savings before retirement
and decreasing savings after. (4) If the income profile is flat before retirement and the pension
profile is just marginally lower (less than work-related expenses) than income after retirement
and decreasing, then a patient agent may increase savings at the start of retirement. However,
work-related expenses are not larger than the difference between pension and work income as
individuals would simply retire early in that case. We can thus rule out this explanation. (5)
If the income profile is flat before retirement and the pensions are larger than income after re-
tirement, then a patient agent may accumulate debt and decrease debt at the start of retirement.
However, we see that pensions are lower than work income and rule out this explanation.
More systematically, we can think about the following calculations. If income decreases
then savings decrease or debt increases. However, if work-related expenses decrease, then sav-
ings increase or debt decreases. Moreover, if the agent is very impatient then the consumption
path may be steeply decreasing, which, in any period, causes savings to increase or debt to
decrease. Therefore, to explain our findings, the decrease in work-related expenses plus a de-
crease in spending in the period before to after retirement (which can be assumed to be zero for
monthly to annual horizons if individuals are reasonably patient) has to exceed the drop in in-
come at retirement. While this is a theoretical possibility, work-related expenses are unlikely to

be as large as the drop in income we find in Icelandic or US data upon retirement. Furthermore,
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individuals would simply retire early in that case. Additionally, we could look at individuals
with a very large drop in income to reject that theory. But that is not even necessary as the
theory does not square with a known comparative static: when the drop in income is larger we
see a larger drop in consumption so the reason here cannot be simply work-related expenses or
impatience.

This argument is illustrated in Figure ??. In a rational model, if an agent expects a fall in
income and expenditure then savings will always increase so long as the fall in expenditure is
smaller than the fall in income. If the fall in expenditure is larger than the fall in income, then
savings will increase. However, in that case, the agent gains on net by retiring early. Thus, it
is very hard to explain in any rational model, the joint observation of increasing savings after

retirement and the fact that individuals who are eligible do not retire immediately.

Can labor-leisure substiution explain our findings?

Retirement comes with an increase in time that may be spent on leisure or used for home
production. While it is unclear whether additional leisure time results in an increase or decrease
of the marginal utility of consumption, it can be reasonably assumed that home production
increases the value of purchases as argued by Aguiar and Hurst (2005). However, in principle,
a negative substitutability between leisure and consumption as well as home production can
simply be reinterpreted as a reduction in work-related expenses and thus the above arguments

directly apply to rule out labor-leisure substitutabilities as an explanation.

Can health shocks explain our findings?

Individuals may choose to retire in response to an adverse health shock. While it is again
unclear whether health results in an increase or decrease of the marginal utility of consumption,
it can be reasonably assumed that an adverse health shock also implies an adverse wealth shock
which should thus decrease and not increase savings. In fact, any negative shocks have trouble
to explain our findings of an increase in savings and a reduction in debt holdings. Positive

wealth shocks may explain our findings, but as outlined above, we can control for all income.
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Looking at household financial structure changes in CEX and SCF data

We use data from the Consumer Expenditure Survey (CEX) for 1980 to 2002. Following Aguiar
and Hurst (2013) we use the NBER extraction files by John Sabelhaus and Ed Harris, both of the
Congressional Budget Office. The data set links the four quarterly interviews for each respon-
dent household and collapses all the spending, income, and wealth categories into a consistent
set of categories across all years under consideration. The CEX is conducted by the Bureau of
Labor Statistics and surveys a large sample of the US population to collect data on consumption
expenditures, demographics, income, and assets. As Harris and Sebelhaus (2000) suggest, con-
sumption expenditures consist of food, tobacco, alcohol, amusement, clothing, personal care,
housing, house operations (such as furniture and housesupplies), personal business, transporta-
tion such as autos and gas, recreational activities such as books and recreational sports, and
charity expenditures. Alternately, we could consider non-durable or discretionary consumption
only. Income consists of wages, business income, farm income, rents, dividends, interest, pen-
sion, social security, supplemental security, unemployment benefits, worker’s compensation,
public assistance, foodstamps, and scholarships. The data is deflated to 1984 dollars. We only
consider non-student households that meet the BLS complete income reporter requirement and
complete all four quarterly interviews. Furthermore, we only consider households older than
25 years and younger than 78 (the average life expectancy in the US according to the UN list).

In turn, we regress savings, as simply defined by income minus overall consumption, on
a full set of age, year, and cohort fixed effects. In addition to the retirement and age effects
of interest, the data is contaminated by potential time and cohort effects, which constitutes an
identification problem as time minus age equals cohort. In the portfolio-choice literature, it is
standard to solve the identification problem by acknowledging age and time effects (as tradable
and non-tradable wealth varies with age and contemporaneous stock-market happenings are
likely to affect participation and shares) while omitting cohort effects (Campbell and Viceira,
2002). In contrast, in the consumption literature, it is standard to omit time effects but ac-
knowledge cohort effects (Gourinchas and Parker, 2002). We decide to identify the regression

simply by an arbitrary trend assumption, by including the full set of fixed effects. This does not
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make a difference to the results as we find the same when omitting the year fixed effects while
including the region’s unemployment rate following Gourinchas and Parker (2002). Instead of
age dummies, we can use a polynomial in age to the fifth power and we can control for family
size and number of earners in the same manner. Instead of income minus consumption, we can
use checking and savings account balances as the regression outcome variable.

Table 9 shows the regression results for savings, income minus consumption, checking ac-
count balances, and savings account balances, respectively. It can be seen that the retirement
dummy is positive, significant, and economically large in all specifications. That said, given
that we cannot control for household fixed effects, this result may be driven by selection: richer
households are retiring more early. However, when we control for income, all coefficients ex-
cept one are as significant. Thus, it is interesting to find the same observations in consumption
data commonly used in the literature.

The Survey of Consumer Finances (SCF) data is a statistical survey of incomes, balance
sheets, pensions, and other demographic characteristics of families in the United States, spon-
sored by the Federal Reserve Board in cooperation with the Treasury Department. The SCF
was conducted in six survey waves from 1992 to 2007 but did not survey households consec-
utively. We again estimate a pooled OLS model, where we jointly control for age, time, and
cohort effects and identify the model with a random assumption about its trend. We employ the
same age restrictions and control for family size in the same manner as for the CEX data.

Table 10 shows the regression results for leverage, debt, and savings account balances, re-
spectively. It can be seen that the retirement dummy is negative, significant, and economically
large for leverage and debt whether or not we control for income. For savings account balances,
the effect of retirement is positive, significant, and large once we control for income. Addition-
ally, we find very similar results for overdraft debt, credit card balances, checking, current,
and call account balances. Again, it is interesting to find the same observations in household

finances data commonly used in the literature.
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4 Potential theoretical explanations

Overall, the financial structure results suggest that we should not retire the consumption puz-
zle” as suggested by Hurst (2008) just yet. Any rational agent would save before retirement,
given that he or she expects a fall in income, and dissave after but we observe that individuals
do the exact opposite: they dissave before and save after retirement. Furthermore, as argued
above, work-related expenses or substitutabilities between labor, leisure, and consumption are
not obvious explanations for our findings.

A possible theoretical explanation could be the following: a freeing up of cognitive re-
sources allows individuals to reconsider savings and consumption plans at the start of retire-
ment. However, that theory would not predict a systematic reduction in debt and increase in
savings unless insufficient time for planning always results in overconsumption (as potentially
suggested by the work on cognitive resources and decision-making as in Mullainathan et al.
(2007) though not confirmed by Carvalho et al. (2016)). An alternative theoretical explanation
for undersaving before retirement is quasi-hyperbolic discounting preferences as in Laibson et
al. (1998) and Laibson et al. (2007). However, to rationalize an incrase in savings after retire-
ment, one would have to assume that the hyperbolic discount factor changes when the individ-
ual transitions into retirement. While this appears plausible, it feels a bit reverse-engineered.
Finally, Pagel (2017) showed that consumption drops at retirement because expectations-based
loss aversion predicts different degrees of present bias depending on the amount of income
uncertainty, which is arguably lower after retirement. In this model, individuals indeed reverse
their overconsumption and thus may increase their savings after retirement.

Expectations-based reference-dependent preferences, as developed in K&szegi and Rabin
(2009) and applied in a life-cycle model by Pagel (2017), predict a drop in consumption at re-
tirement. During retirement, income uncertainty is absent in a standard life-cycle model-which
ends time-inconsistent overconsumption. The agent stops overconsuming because he allocates
certain retirement income instead of uncertain labor income. Certainty implies that overcon-

sumption today will yield a sure loss in future consumption, and this sure loss would hurt more
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than today’s overconsumption would give pleasure (because the agent is loss averse). Thus,
the agent suddenly controls his time-inconsistent desire to overconsume and his consumption
drops at retirement. This result is robust to assuming small uncertainty, such as inflation or
pension risk, and discrete uncertainty, such as health shocks.

The K&szegi and Rabin (2009) preferences in a life-cycle model consisting of 7" periods are
defined as follows. In period ¢, the utility function consists of consumption utility, contempora-
neous news utility about current consumption C}, and prospective news utility about the entire

stream of future consumption { CHT}Ll. Thus, lifetime utility in each period ¢ is

T—t T—t T—t
B> B Uir] = u(C) +n(Co, F) +7 Y _ B n(FG N+ ED B U], @
T7=0 T=1 T=1

where § € [0, 1) is an exponential discount factor. The first term on the right-hand side of
Equation (2), u(C}), corresponds to consumption utility in period ¢. The other terms in Equa-
tion (2) depend on consumption and beliefs. The second term in Equation (2), n(Cy, Fézl),
corresponds to news utility over contemporaneous consumption; here, the agent compares his
present consumption C; with his beliefs F 51 The agent’s beliefs F, é;l correspond to the con-
ditional distribution of consumption in period ¢, given the information available in period ¢ — 1.
Thus, the agent experiences news utility over “news’” about contemporaneous consumption by

evaluating his contemporaneous consumption C; relative to his previous beliefs Fgl

Cy oo

(w(Ct) — u(e))dFg, (c) + 77)\/ (w(C) — ule)dFg (o). (3)

Ct

n(CtvFézl) = 77/

—0o0

The parameter n > 0 thus weights the news utility component relative to the consumption utility
component, and the coefficient of loss aversion A > 1 implies that losses outweigh gains. The
third term in Equation (2), v 37" BTn(Fgf:), corresponds to news utility, experienced in
period ¢, over the entire stream of future consumption. Prospective news utility about period

t 4+ 7 consumption depends on F, é;lT, the beliefs with which the agent entered the period, and
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on Faﬂ , the agent’s updated beliefs about consumption in period ¢ + 7. The agent experiences
news utility over news about future consumption by evaluating his updated beliefs about future

consumption F¢,  _relative to his previous beliefs Fét_jT as follows

ntE D = [ [ @ - ut) o [Tt - uoarE e @

As can be seen in Equation (2), the agent discounts exponentially prospective news utility by
B € [0, 1]. Moreover, he discounts prospective news utility relative to contemporaneous news
utility by a factor v € [0,1]. Thus, he puts a weight 757 < 1 on prospective news utility
regarding consumption in period ¢ + 7. For certain parameter combinations, the K&szegi and
Rabin (2009) preferences reduce to well-known specifications. Forn =0or A = 1land v =1,
the preferences reduce to standard preferences (Carroll, 2001; Gourinchas and Parker, 2002;
Deaton, 1991). Forn > 0, A = 1, and v < 1, the preferences correspond to hyperbolic-
discounting preferences with the hyperbolic-discount factor given by 2 T W (Angeletos et al.,
2001; O’Donoghue and Rabin, 1999). More specifically, the hyperbolic agent’s lifetime utility
is w(C?) + bE,[>2I ) 87u(CP, )] where b € [0,1] is the hyperbolic-discount factor.

Suppose that in periods t € {T' — R, ..., T}, the agent earns income without uncertainty.
If uncertainty is absent, the personal equilibrium of the news-utility agent corresponds to the
standard agent’s equilibrium if the discount factor on prospective versus contemporaneous news
utility is weakly larger than the inverse of the coefficient of loss aversion v > % Ifvy < %,
then the monotone-personal equilibrium of the news-utility agent corresponds to a hyperbolic-

discounting agent’s monotone-personal equilibrium with the hyperbolic-discount factor given

1+9mA
by = e

The news-utility agent is likely to follow the standard agent’s path if uncertainty is absent
and if the agent’s prospective news discount factor is high enough. The basic intuition is that,
when the agent decides to increase present consumption, he also considers a certain loss in

future consumption, which is very painful. Thus, unless the agent discounts prospective news
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utility significantly, he decides to not increase present consumption. More formally, suppose
that the agent allocates his deterministic cash-on-hand between present consumption C'r_; and
future consumption C7. Under rational expectations, he cannot fool himself; hence, he can-
not experience actual news utility in equilibrium in a deterministic model. Accordingly, his
expected utility maximization problem corresponds to the standard agent’s maximization prob-
lem (determined by setting present and future marginal consumption utilities equal, with the
discount factor and interest rate). Suppose that the agent’s beliefs about consumption in both
periods correspond to this equilibrium path. Taking his beliefs as given, the agent deviates if
the gain from consuming more exceeds the discounted loss from consuming less in the future,
that is,

u'(Cr—1)(1+n) > B(1+ ) (Cr)(L+ynA).

Thus, he follows the standard agent’s path iff the discount factor on prospective versus con-
temporaneous news utility is weakly larger than the inverse of the coefficient of loss aversion,
v o> % In this case, the pain associated with a certain loss in future consumption is larger
than the pleasure gained from present consumption. However, if v < %, the agent deviates and
must choose a consumption path that just meets the consistency constraint, thereby behaving
as a hyperbolic-discounting agent, with a hyperbolic discount factor % < 1. Thus, during
retirement, the implications of the agent’s prospective news discount factor  are simple: it
must be sufficiently high to keep the news-utility agent on the standard agent’s track.

After the beginning of retirement, the agent is less inclined to overconsume than before. The
basic intuition for overconsumption in the periods before retirement is that the agent consumes
house money—that is, labor income that he was not certain to receive. Such uncertain income
wants to be consumed before his expectations catch up, iff the prospective news discount factor
is less than one, v < 1. In the period just before retirement, the agent finds the loss in future
consumption merely as painful as a slightly less favorable realization of his labor income,

Yr_1 ~ Fy; that is, the agent trades off being somewhere in the gain domain today versus

being somewhere in the gain domain in the future. In contrast, during retirement, the agent
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associates a certain loss in future consumption with an increase in present consumption—that
is, he trades off a current gain with a sure loss in the future. For example, suppose the agent’s
retirement period is period 7" only. The agent’s first-order condition in period 7" — 1, absent

uncertainty in period 7', is given by

u'(Cr1)(1+n( A=A =1)Fy (Yr-1))) = B(L4+7r)u'(Cr)(1+ym(A—(A=1)Fy(Yr-1))). (5)

In Equation (5), it can be seen that, iff the prospective news discount factor equals 1 (v = 1),

contemporaneous and prospective marginal news utility cancel. However, iff v < 1, the agent
. o . o Iy 1+

reduces the weight on future utility relative to present utility by a factor % < TZ: < 1.

During retirement, the news-utility agent follows the standard agent’s consumption path (if the

prospective news discount factor v is sufficiently high), and otherwise follows a hyperbolic

agent’s consumption path (with discount factor b = 1?12’\). Because min{ hﬁz)‘, 1} > i—”:
iff v < 1, the agent’s factor that reduces the weight on future utility is necessarily lower in
the period just before retirement than during retirement—implying that consumption drops at
the beginning of retirement. The drop in consumption is thus brought about by a change in
the agent’s effective time-inconsistency problem, which is necessary for observing a drop in
consumption at the same time as an increase in savings.

The assumption of no uncertainty during retirement is made in all standard life-cycle con-
sumption models, as these are abstracted from portfolio choice; thus, the drop in consumption
at retirement is a necessary artifact of news-utility preferences in the standard environment.
However, the drop is robust to three alternative assumptions: small income uncertainty dur-

ing retirement (for instance, inflation risk); potentially large discrete income uncertainty (for

instance, health shocks); and mortality risk.’

"The drop in consumption is due to the fact that the agent overconsumes before retirement, but consumes
efficiently after retirement. If income uncertainty is very small, the agent can credibly plan a flat consumption
level, independent of the realization of his income shocks as the benefits of smoothing consumption perfectly are
too small relative to the costs of experiencing news utility. In such a small-uncertainty situation, the agent can
stick to a flat consumption level that induces less overconsumption after retirement than before retirement, such
that consumption drops. Moreover, discrete uncertainty after retirement induces less overconsumption than before
retirement for the same reason that no uncertainty causes less overconsumption. If uncertainty is discrete, over-
consumption is associated with a discrete gain in present consumption and a discrete loss in future consumption.
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In the following we assess whether the model’s quantitative predictions match the empirical
evidence. To demonstrate that all predictions hold in model environments that are commonly

assumed in the life-cycle consumption literature, we present the numerical implications of a

power-utility model, that is, u(C') = 011:99 with 0 being the coefficient of constant relative risk

aversion.®
We follow Carroll (1997) and Gourinchas and Parker (2002), who specify income Y; as
log-normal and characterized by deterministic permanent income growth ;, permanent shocks

N[, and transitory shocks N/, which allow for a low probability p of unemployment or illness

Y, = PN/ = P_,G,N'NF

S

T
et with probability 1 — p and s ~ N (pur, 02
NT = AR L BV e )
0 with probability p

The life-cycle literature suggests fairly tight ranges for the parameters of the log-normal in-
come process, which are approximately pp = pup = 0, op = op = 0.1, and p = 0.01.
G, implies a hump-shaped income profile and is estimated from CEX data but we set it to
be a flat line initially to highlight the different predictions of the different models. For the
preference parameters, we use the same calibration as in Pagel (2017). In addition to the stan-
dard and news-utility agents, we show results for quasi-hyperbolic preferences, as in Laibson
et al. (2012), internal, multiplicative habit-formation preferences, as assumed in Michaelides
(2002), and temptation-disutility preferences, as developed by Gul and Pesendorfer (2004) and
assumed in Bucciol (2012). For the habit-formation agent, we follow Michaelides (2002) and
choose a habit-forming parameter & = 0.45. The tempted agent’s additional preference param-

eter 7 = 0.1 is chosen following the estimate of Bucciol (2012).

Because the discrete loss hurts more than the discrete gain, the agent may credibly plan a consumption level that
induces less overconsumption than the baseline continuous-outcome equilibrium. Finally, mortality risk does not
affect the result, as the agent would not experience news utility relative to being dead. Additionally, the drop in
consumption is robust to uncertainty becoming small in the period just before retirement, even if the agent then
chooses a flat consumption function.

8The model cannot be solved analytically, but it can be solved by numerical backward induction (Gourinchas
and Parker, 2002; Carroll, 2001, among others). The numerical solution is illustrated in greater detail in Appendix
A.
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Figure 13 contrasts the five agents’ consumption paths with the empirical consumption and
income profiles. We show only part of the habit-formation agent’s consumption profile because
he engages in extremely high wealth accumulation, owing to his high effective risk aversion,
confirming the findings of Michaelides (2002). Hyperbolic-discounting preferences push the
consumption profile upward at the beginning and downward at the end of life. Temptation
disutility causes severe overconsumption at the beginning of life, which then reduces when
consumption opportunities are depleted. Standard, hyperbolic-discounting, news-utility, and
temptation-disutility preferences all generate a hump-shaped consumption profile. The con-
sumption path of the standard and hyperbolic agents is increasing at the beginning of life be-
cause power utility makes them unwilling to borrow; however, these agents are also sufficiently
impatient, such that consumption eventually decreases. Because power utility eliminates the
possibility of negative or zero consumption and because of the small possibility of zero income
in all future periods, the agents will never find it optimal to borrow.

Moreover, Figure 13 shows a drop in consumption at retirement for both the news-utility
consumption profile and the CEX consumption data. Thus, we conclude that the news-utility
agent’s lifetime consumption profile looks very similar to the average consumption profile from
CEX data. Let us now demonstrate the drop in a regression using simulated data. We simulate

200 consumption and income data points and run the regression

Alog(Cr-g) = o+ BAlog(Yr-r) + er—r.

We thus look at the change in consumption at the onset of retirement, controlling for the change
in income. The intercept o will then determine the drop in consumption at retirement. More-
over, we will run the same regression but with savings growth, Alog(Xr_r — C7_g), on the
left-hand side. The results are shown in Table 12. In the news-utility model, we obtain a regres-
sion intercept o ~ —(.11 while the intercepts of all other agents are basically zero. Hyperbolic
discounting preferences are not able to generate a drop in consumption at retirement because

the agent is equally impatient before and after retirement and can smooth consumption per-
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fectly. If a liquidity constraint would bind, a fall in income may cause a fall in consumption.
However, in such a situation, we would have to assume that individuals hit their liquidity con-
straint before and after retirement. Empirically, we see individuals having substantial liquidity
though.

Moreover, for the news-utility agent the intercept for savings is positive and significant
while it is negative for the other agents. Clearly, the news-utility agent will also decumulate
his savings after retirement. However, there is another force, the change in his effective dis-
count factor, that increases savings at retirement via the fall in consumption. This force can
temporarily increase his savings upon retirement.

In turn, we can introduce work-related expenses into the model. We simply assume that
consumption is 10 percent higher before retirement because of work-related expenses. We then
run the regressions measuring the drop in consumption at retirement that now trivially indicate
such a drop. However, the results for savings growth are unchanged and thus consistute another

test that any model of spending around retirement should be able to rationalize.

5 Conclusion

We document expenditure across different consumption categories and household financial
structure responses to retirement using a large proprietary data set on consumer financial ac-
counts. Exploiting the fact that we observe pension payments in our data set, we show that the
overall decline in spending post-retirement is in part attributable to work-related expenses. In-
dividuals spend less on ready-made food and clothes when they retire, which is consistent with
a reduction in work-related expenses. However, we also observe reductions in leisure goods
suggesting the presence of an overconsumption problem before retirement and an adjustment
after. Finally, we are the first to document individual financial structure changes at the onset of
retirement. We find that individuals reduce consumer debt positions substantially and increase
liquid savings. The findings about debt and savings imply that we cannot “retire the consump-

tion puzzle” as suggested by Hurst (2008) just yet. After all, the retirement-consumption puzzle
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is about individuals not being able to plan for an expected reduction in income. Any rational
plan for a reduction in income would feature saving before and dissaving after retirement. Ob-
serving that individuals decrease their debt and increase their savings is thus the opposite of

what any rational agent would do.
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Figure 1: The financial aggregation app: screenshots
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Bedrooms cars froceres . SCHWEIZ. BUNDES
-— SATURDAY, SEPTEMBER 12 Planes, Trains and Automo... - 1 ’1 62 kr‘
O Q NETTO AXE DESG _ 5pa |
~ — - . m - . AN A4 ).
Gﬁe'---ﬁﬁ vV - @& & v -
Life goals Budget Activity Offers More Life goals Budget Activity Offers More Life goals Budget Activity Offers More

Notes: This figure shows the Meniga app.
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Table 1: Summary Statistics

Mean Standard Statistics
Deviation Iceland

Monthly total income 3,801 4,121 5,039
Monthly regular income 3,547 3,717 3,768
Monthly salary 3,157 3,494 2,867
Monthly irregular income 255 1,652 1,271
Monthly spending:
Total 1,535 1,429
Groceries 546 454 572
Fuel 276 302 (419)
Alcohol 72 141 99
Ready Made Food 198 202 (294)
Home Improvement 175 543 (267)
Transportations 68 817 77
Clothing & accessories 102 211 112
Sports & activities 51 173 (42)
Pharmacies 47 72 49
Age 40.6 11.5 37.2
Female 0.49 0.50 0.48
Eligibible for retirement 0.087 0.282 0.194
Retired 0.039 0.194

Note: All numbers are in US dollars. Parentheses indicate that data cate-
gories do not match perfectly.
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Table 2: Summary Statistics

Eligible but not retired Retired
Mean St.dev. Mean St.dev.
Demographics:
Age 64.2 3.6 71.4 6.4
Female 0.41 0.49 0.41 0.49
Monthly income:
Total 4,580 3,973 3,399 2,560
Regular 4,462 3,856 3,289 242,316
Irregular 8.9 39.1 7.9 37.3
Salary 4,066 3,706 717 2,084
Total hh 4,865 4,263 3,721 2,943
Household finances:
Total bank fees 20.4 36.0 14.0 30.4
Late fees 3.6 9.1 2.6 7.5
Overdraft interest 14.8 2.8 9.8 2,3
Savings account balance 6,098 14,411 9,400 17,333
Current account balance 2,974 5,834 2,484 4,952
Overdraft limit 3,351 4,923 2,708 4,233
Credit card balance 2,043 1,867 1,683 1,587
Credit card card limit 7,655 6,472 6,755 5,476
Liquidity 19,079 21,150 20,951 22,853
Cash 9,741 18,143 12,633 20,571
Overdraft 1,924 4,375 1,325 3,606
Daily spending:
Individual:
Total 56.9 38.8 53.6 31.6
Groceries 16.4 12.4 16.6 10.4
Fuel 7.9 7.5 6.5 6.2
Alcohol 2.8 4.4 2.6 4.3
Ready-made food 4.1 4.9 34 4.0
Home improvements 6.2 11.6 5.5 10.4
Home security 0.3 0.8 0.3 0.8
Transportation 2.7 5.8 2.2 5,2
Clothing & accessories 3.5 6.3 2.7 5.1
Sports & activities 0.3 1.3 0.2 1.1
Pharmacies 2.0 2.5 2.4 2.6
Household:
Total 60.6 423 57.8 36.2
Groceries 17.4 12.9 17.7 11.0
Fuel 8.3 7.7 7.0 6.4
Alcohol 2.9 4.6 2.9 4.6
Ready-made food 4.4 5.2 3.7 4.4
Home improvements 6.7 12.4 6.0 11.2
Home security 0.3 0.8 0.3 0.8
Transportation 2.9 6.2 2.5 5.6
Clothing & accessories 3.8 6.7 3.0 5.5
Sports & activities 0.4 1.4 0.3 1.3
Pharmacies 2.1 2.6 2.6 2.7

Note: All numbers are in US dollars.
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Figure 2: Average effective retirement age for men and women in Iceland compared to
Germany and the United States
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Figure 4: Distribution of retirement age: women (white bars) and men (gray bars)
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Figure 5: Total and labor income, expenditure, and pension payments over Age
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Figure 6: Total spending

This figure plots the log total monthly spending for each age relative to individuals at age 20. The figure controls for month fixed effects, year
fixed effects, and individual fixed effects.
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Figure 7: Spending by category
This figure plots the log total monthly spending on different consumption categories for each age relative to individuals at age 20.The figure
controls for month fixed effects, year fixed effects, and individual fixed effects.
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Figure 8: Grocery spending by price category
This figure plots the log total monthly spending in budget and expensive grocery stores for each age relative to individuals at age 20.The
figure controls for month fixed effects, year fixed effects, and individual fixed effects.
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Figure 9: Share of expensive groceries
This figure plots the share of expenditures in grocery stores/supermarkets that are spent in expensive stores relative to individuals at age
20.The figure controls for month fixed effects, year fixed effects, and individual fixed effects.

38



6¢

Table 3: Effects of retirement on household expenditures

Total Grocery Fuel Alcohol Ready-made Home Home  Transportation Clothing and Sports and Pharmacies
expenditure -food improvement  Security Accessories  Activities
All individuals:
Retired -164.2%%* -1.0 -29.0%%* 7 3k -152.0%** 25.4% 4.5%%* -12.6% -52.3%%* S Wi 20.1%**
(40.7) (12.3) (7.2) (3.5) (6.5) (13.7) 0.4) (6.5) (8.9) 1.7 (2.3)
A from mean -2.7% -0.1% -3.6% 2.5% -35.8% 3.9% 13.5% -4.5% -14.6% -33.7% 9.0%
R-sqr 0.216 0.193 0.065 0.059 0.173 0.042 0.013 0.031 0.06 0.012 0.038
#obs 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512
#individuals 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143
Women:
Retired -152.4%* 14.6 -47.8%*F% - 10.4%* -130.9%** 26.1 -3k -4.1 -58.3#%* -8.4HH* 17.0%**
(60.2) (19.6) 9.8) 4.7) 9.2) (19.8) (0.6) (8.8) (14.5) (2.6) (3.8)
A from mean -2.7% 0.8% -7.9% 4.8% -32.6% 4.3% -11.9% -2.1% -13.0% -27.9% 7.0%
R-sqr 0.231 0.205 0.06 0.051 0.181 0.047 0.011 0.029 0.069 0.014 0.045
#obs 425,371 425,371 425,371 425,371 425,371 425,371 425,371 425,371 425,371 425,371 425,371
#individuals 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826
Men:
Retired -177.8%** -5.5 -18.1* 24 -172.2%%% 22.6 9.8%** -21.0%* -41.9%%* -13.8%%* 23.9%*%
(55.4) 15.7) (10.4) (5.0 9.2) (19.0) (0.6) 94 (11.1) (2.3) (2.8)
A from mean -2.8% -0.3% -1.9% 0.7% -39.0% 3.3% 25.5% -6.2% -14.2% -36.3% 11.3%
R-sqr 0.204 0.185 0.07 0.066 0.169 0.038 0.015 0.033 0.052 0.011 0.032
#obs 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141
#individuals 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317
Individual FE v v v v v v v v v v v
Year FE v v v v v v v v v v v
Month FE v v v v v v v v v v v
Total HH v v v v v v v v v v v
income

Note:  ? This table shows regression results for winsorized household spending categories using individual and calendar fixed effects as well as a dummy for retirement.
All specifications control for total household income. Standard errors are clustered at the individual level. b Significance levels: * p<0.1 ** p<0.05 *** p< 0.01
¢ All numbers are in US dollars.
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Table 4: Effects of retirement on household expenditures

Total Grocery Fuel Alcohol Ready-Made Home Home  Transportation Clothing and Sports and Pharmacies
expenditure -Food Improvement  Security Accessories  Activities
All individuals:
Retired “445.2%%% Q5. 4%F% 6D FHk* -1.8 -180.1%%* -10.7 3.9%#% -26.9%** S77.5% % -13.6%%* 14.6%**
(42.0) (12.6) (7.3) 3.5 (6.6) (13.8) 0.4) (6.5) (8.9) (1.7) 2.3)
A from mean -7.4% -3.7% -7.8% -0.6% -42.4% -1.6% 11.7% -9.6% -21.7% -39.1% 6.5%
R-sqr 0.166 0.164 0.039 0.05 0.153 0.033 0.01 0.025 0.05 0.011 0.031
#obs 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512 886,512
#individuals 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143
Women:
Retired -407.0%** -50.1%%  J73.6%%* 3 -155.4%%* -6.6 -3.6% %% -14.6* -85.4#%* -10.3%%* 11.1%%**
(62.2) (20.0) (9.9) 4.8) (9.3) (19.9) (0.6) (8.8) (14.6) (2.6) (3.9
A from mean -71.2% -2.7% -12.2% 1.4% -38.7% -1.1% -13.8% -71.3% -19.1% -34.3% 4.6%
R-sqr 0.178 0.171 0.035 0.042 0.158 0.037 0.008 0.023 0.057 0.012 0.036
#obs 425,371 425,371 425371 425,371 425,371 425,371 425,371 425,371 425,371 425,371 425,371
#individuals 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826
Men:
Retired -475. 3%k 8. kKE 57 FHk* -7.9 -202.6%%* -15.7 9.0%#%* -38.3%%* -64.8#%* -15.6%%* 18.8%**
(57.0) (16.0) (10.5) (5.0) 9.3) (19.1) (0.6) 9.5) (11.1) (2.3) (2.8)
A from mean -7.6% -4.0% -6.2% -2.3% -45.9% -2.3% 23.4% -11.4% -21.9% -41.0% 8.9%
R-sqr 0.157 0.158 0.043 0.058 0.151 0.03 0.011 0.027 0.044 0.01 0.026
#obs 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141 461,141
#individuals 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317
Individual FE v v v v v v v v v v v
Year FE v v v v v v v v v v v
Month FE v v v v v v v v v v v
Total HH
income
Note: 2 This table shows regression results for winsorized household spending categories using individual and calendar fixed effects as well as a dummy for retirement.

Standard errors are clustered at the individual level.

b Significance levels: * p<0.1 ** p<0.05 *** p< 0.01

¢ All numbers are in US dollars.
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Table 5: Effects of retirement on household restaurant spending

Total Casual dining Cold dishes Cafes Bakeries Bars Fast food Fine dining Canteens
Spending:
Retired -53.27*%* -21.25%%* -0.27 -1.99 #** -1.471%%* -6.22%** -30.02%*%* -1.79%** -0.34%**

(2.10) (1.12) 0.22) 0.47) (0.48) 0.51) (1.44) (0.62) (0.05)
A from mean -25.5% -31.2% -5.3% -10.1% -5.8% -45.1% -28.5% -10.6% -52.1%
Number of visits:
Retired -3.42%%% -0.65%** 0.01 -0.11%%* 0.07%** -0.24 *** -1.14 *#* -0.03*** -0.06 ***

(0.25) (0.04) (0.01) (0.03) (0.03) (0.03) (0.09) (0.01) (0.01)
A from mean -20.1% -25.7% 5.5% -8.4% 4.3% -40.3% -19.0% -10.6% -78.3%
Individual FE v v v v v v v v v
Year FE v v v v v v v v v
Month FE v v v v v v v v v
Total HH income v v v v v v v v v
R-sqr - amount 0.195 0.088 0.015 0.038 0.057 0.022 0.103 0.016 0.011
R-sqr - trips 0.07 0.051 0.01 0.019 0.039 0.014 0.054 0.015 0.007
#obs. 900,090 900,090 900,090 900,090 900,090 900,090 900,090 900,090 900,090
Note: 2 This table shows regression results for spending on different restaurant categories. Standard errors are clustered at the individual level. All specifications control

for total household income. ® Significance levels: * p<0.1 ** p<0.05 *** p< 0.01

¢ All numbers are in US dollars.
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Figure 11: Consumer debt
This figure plots the log total monthly overdraft interest payments for each age relative to individuals at age 20.The figure controls for month
fixed effects, year fixed effects, and individual fixed effects.
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Table 6: Effects of retirement on household finances

Late Overdraft Savings Current Account  Overdraft  Creditcard Creditcard  Liquidity Cash
fees interest balance limit balance limit

All individuals:
Retired S31.2%%%  D3QEEE QD D3R -17,892%* -18,107***  -16,744%** 2,667 97,343%%* 57 832%**

(11.2) (23) (12,590) (8,753) (6,612) (2,518) (4,922) (20,830) (18,197)
A from mean -9.3% -17.5% 13.2% -6.3% -5.7% -8.6% 0.4% 5.0% 5.5%
R-sqr 0.022 0.035 0.006 0.01 0.007 0.012 0.028 0.021 0.011
#obs 886,512 886,512 331,818 331,818 331,818 331,818 331,818 331,818 331,818
#individuals 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143
Women:
Retired 5.9 -274.6%%%  96,015%** -18,786 -20,891%*  -12,490%** -2,872 32,268 44,8312%*

(17.1) (33) (18,018) (11,828) (9,243) (3,685) (6,790) (28,818) (25,193)
A from mean 1.9% -21.7% 16.2% -8.1% -7.6% -7.0% -0.4% 1.9% 5.1%
R-sqr 0.024 0.039 0.006 0.009 0.007 0.012 0.024 0.02 0.011
#obs 425,371 425,371 161,356 161,356 161,356 161,356 161,356 161,356 161,356
#individuals 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826
Men:
Retired -56.6%** Q] 2%EK BRTLHA* -18,612 -15,897*  -19,922%%%* 6,131 144,072%*%  65,591**

(14.9) 31 (17,593) (12,719) (9,398) (3,457) (7,057) (29,813) (26,035)
A from mean -15.9% -14.8% 11.4% -5.8% -4.5% -9.6% 0.8% 6.6% 5.5%
R-sqr 0.021 0.032 0.006 0.012 0.007 0.012 0.031 0.023 0.013
#obs 461,141 461,141 170,462 170,462 170,462 170,462 170,462 170,462 170,462
#individuals 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317
Individual FE v v v v v v v v v
Year FE v v v v v v v v v
Month FE v v v v v v v v v
Total HH v v v v v v v v v
income

Note:  ?This table shows regression results for winsorized household interest payments, balances, and limits using individual and calendar fixed
effects as well as a dummy for retirement. All specifications control for total household income. Standard errors are clustered at the individual
level. b Significance levels: * p<0.1 ** p<0.05 *** p< 0.01
¢ All numbers are in Icelandic Kronas, divide by 100 to approximate US dollars.
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Table 7: Effects of retirement on household finances

Late Overdraft Savings Current Account  Overdraft  Credit Card Credit Card  Liquidity Cash
fees interest balance limit balance limit
All individuals:
Retired -56.0%%*% 279 5%%k* 83 802*** -27,918%%*%* S19,117%%%  -17,415%%%* 1,595 74,887**%* 38 124%*
11.2) 23 (12,591) (8,764) (6,608) 2,517) (4,920) (20,853) (18,217)
A from mean -16.7% -20.5% 12.0% -9.8% -6.0% -8.9% 0.2% 3.8% 3.6%
R-sqr 0.016 0.031 0.005 0.007 0.007 0.012 0.028 0.018 0.008
#obs 886,512 886,512 331,818 331,818 331,818 331,818 331,818 331,818 331,818
#individuals 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143 12,143
Women:
Retired -17.2 -312.9%%*  88,808*** -27,341%* -22,149%*  -13,013%%* -3,981 12,788 28,250
17.1) (34) (18,025) (11,851) (9,240) (3,684) (6,789) (28,866) (25,232)
A from mean -5.6% -24.7% 15.0% -11.7% -8.1% -7.3% -0.6% 0.8% 3.2%
R-sqr 0.017 0.034 0.005 0.005 0.007 0.012 0.024 0.016 0.007
#obs 425,371 425,371 161,356 161,356 161,356 161,356 161,356 161,356 161,356
#individuals 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826 5,826
Men:
Retired -82. 2% %% D55 1HkE T Q58] #** -29,591%%* -16,601* -20,706%** 5,161 119,765%** 43 741*
(14.9) (€2)) (17,591) (12,730) (9,392) (3,455) (7,052) (29,834) (26,056)
A from mean -23.1% -17.8% 10.2% -9.2% -4.7% -10.0% 0.7% 5.5% 3.7%
R-sqr 0.015 0.028 0.005 0.009 0.007 0.012 0.031 0.020 0.010
#obs 461,141 461,141 170,462 170,462 170,462 170,462 170,462 170,462 170,462
#individuals 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317 6,317
Individual FE v v v v v v v v v
Year FE v v v v v v v v v
Month FE v v v v v v v v v
Total HH
income
Note: 4This table shows regression results for winsorized household interest payments, balances, and limits using individual and calendar

fixed effects as well as a dummy for retirement. Standard errors are clustered at the individual level.

w8k < 0.01

¢ All numbers are in Icelandic Kronas, divide by 100 to approximate US dollars.

b Significance levels: * p<0.1 ** p<0.05



Table 8: Effects of retirement on savings, i.e., income minus spending

Individual Individual Household Household

savings savings savings savings
All individuals:
Retired 9,609%*%  11,736%**  14,922%**  16,720%**
(1,219) (1,339) (1,330) (1,481)
A from mean 3.2% 3.9% 4.7% 5.2%
R-sqr 0.919 0.902 0.922 0.903
#obs 730,721 730,721 739,508 739,508
#individuals 12,144 12,144 12,144 12,144
Women:
Retired 8,293 #** 8,994***  13703%**  14,005%**
(1,777) (1,944) (1,965) (2,184)
A from mean 3.2% 3.5% 4.9% 5.0%
R-sqr 0.912 0.895 0.917 0.897
#obs 351,549 351,549 356,377 356,377
#individuals 5,827 5,827 5,827 5,827
Men:
Retired 10,621%**  13,763%**  15976%**  18,823%**
(1,677) (1,849) (1,814) (2,021)
A from mean 3.1% 4.0% 4.9% 5.7%
R-sqr 0.924 0.907 0.925 0.907
#obs 379,172 379,172 383,131 383,131
#individuals 6,317 6,317 6,317 6,317
Individual FE v v v v
Year FE v v N v
Month FE v v v v
Total HH v v
income
Regular HH v v
income
.Irregular HH v v
income

Note:  ?This table shows regression results for winsorized individual and
household savings, i.e., income minus spending. Standard errors are clustered
at the individual level.  ° Significance levels: * p<0.1 ** p<0.05 *** p< 0.01
¢ All numbers are in Icelandic Kronas, divide by 100 to approximate US dollars.
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Figure 12: Illustration of the argument
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This figure illustrates why a rational model has difficulty explaining our two findings that 1) individual
savings increase after retirement and 2) eligible individuals do not retire immediately. A fall in income
and work-related expenses (or any other theory that would decrease consumption such as a health shock)
will only increase savings if work-related expenses (or the fall in consumption more generally) are larger
than the fall in income. However, in that case, the individual gains on net in life-time resources if he or
she retires early.
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Table 9: Effects of retirement on savings, i.e., income minus consumption, checking,
and savings account balances in CEX data

Log Log Log of Log of Log of Log of
income minus income minus  current current savings  savings
consumption  consumption  account account account  account

Retired 0.203*** 0.0960*** 1.024%**  0.957***  1.488***  1.391***
(6.84) (3.64) (8.80) (8.18) (8.60) (8.06)
Unemployment rate v v v v v v
# earners v v v v v v
# family v v v v v v
Cohort f.e.s v v v v v v
Year f.e.s v v v v v v
Agefe.s v v v v v v
s « « «
#obs 36,505 36,505 26,046 25,813 21,408 21,248

te:  This table shows regression results for household savings, i.e., income minus spending, check-
ing and savings account balances. Standard errors are robust to heteroskedasticity.  ° Significance
levels: * p<0.1 ** p<0.05 *** p< 0.01 ¢ All coefficients represent percentage changes.
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Table 10: Effects of retirement on leverage, debt, current and savings account balances in
SCF data

Log of Logof Logof  Logof
current  current  savings  savings
account account account account

Log of Log of

Leverage Leverage debt debt

Retired -0.293**  -0.349***  -0.674*** -0.211*** 0.00551 0.329***  0.0762  0.407***
(-3.02) (-3.38) (-15.81) (-5.31) (0.15) (9.02) (1.44) (8.02)

# family v v v v v v v v
Cohort f.e.s v v v v v v v v
Year f.e.s v v v v v v v v
Agefe.s v v v v v v v v
s / « « /
#obs 128,805 128,085 99,249 98,734 119,110 118,461 58,612 58,422

Note:  ? This table shows regression results for household savings, i.e., income minus spending, checking
and savings account balances. Standard errors are robust to heteroskedasticity.
b Significance levels: * p<0.1 ** p<0.05 *** p< 0.01 ¢ All coefficients represent percentage changes.
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Table 11: Environmental and preference parameters

parameter up op ur or p Gy r B %8 R T

value 0 0.1 —% 0.1 001 1 1% 1 0.0096 10 60

parameter (S5 6 n A vy b h T
value 097 2 1 3 07 07 045 0.1

This table displays all calibrated parameters.

Figure 13: Life-cycle profiles and CEX consumption and income data

CEX 1980-2002 log income and log consumption
in 1984 $ controlling for cohort, family size, and time effects
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This figure contrasts the five agents’ consumption paths with the average CEX consumption and income
data. The parameter values are yr = up = 0, oy = op = 0.1, p = 0.01, and G; = 1 for all t. The
preference parameters are 8 = 0.97,r = 1%, 0 = 2,7 = 1, A = 3, v = 0.7, the hyperbolic discounting
parameter is 0.7, the habit-forming parameter is h = 0.45, and the temptation-disutility parameter is
7 = 0.1. The unit of consumption and income is the log of 1984 dollars controlling for cohort, family

size, and time effects.

Table 12: Retirement-consumption puzzle regression results

Model news-utility standard hyperbolic habit tempted
a B ab 68 Ozb ﬁb ah Bh atd 6td
coefficient
con- -0.109 -0.012 -0.002 0.0005 -0.022 -0.001 0.0001 0.001 -0.007 -0.001
sumption

t-statistic ~ -140.9 -1.578 -23.88 0.558 -198.4 -0.711 10.82 0.633 -65.33 -0.973

coefficient

0.001  0.007 -0.001 0.0069 -0.014 0.0073 -0.001 0.002 -0.002 0.007
t-statistic ~ 3.327 2.894 -3.670 2.819 -3.670 2.819 -3.238 2276 -6.781 2.824

savings

The table displays the regression results of 200 simulated data points. The coefficient a captures the

percentage fall (increase) in consumption (savings) at retirement
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A Derivation of the theoretical framework

A.1 The news-utility model

Before starting with the fully-fledged problem, we outline the second-to-last period for the
case of power utility. In the second-to-last period the agent allocates his cash-on-hand X,
between contemporaneous consumption Cp_; and future consumption C7, knowing that in
the last period he will consume whatever he saved in addition to last period’s income shock
Cr = Xr = (Xy—1 — Cr_1)R + Y. According to the monotone-personal equilibrium so-
lution concept, in period 7" — 1 the agent takes the beliefs about contemporaneous and future

consumption he entered the period with {Fg;i, Fg;Q} as given and maximizes
u(Cr1) + n(Cr_1, FE 2 )+ 4Bn(FL %) + BEr_1[u(Cr) + n(Cr, F& )]

which can be rewritten as

Cr_1 0
u(Cr_1) + 77/ (u(Cpr-1) — u(c))dFCTT’f1 (c) + 77)\/ (u(Cr_y) — U(C>)dFCT;,21(C)
e Cr_1
+vp /_ N /_ ) (u(c)—u(r))dFL T (e, 1)+ BEr_1 [u(Cr)+n(A-1) /C Oo(u(cT)—u(c))ngT—l(c)].

To gain intuition for the model’s predictions, we explain the derivation of the first-order condi-

tion

u(Cro1)(L+ 0\ = (A = 1)F5, 2 (Cr1))) = vBREr [u/ (Cr)ln(A — (A = D FL 2 (Ar—1))

o0

BREr AW (Cr)+ 0 =1) [ (0(Cr) = (@) dFE @)

The first two terms in the first-order condition represent marginal consumption utility and
news utility over contemporaneous consumption in period 7" — 1. As the agent takes his
beliefs {FCTYT__QI, Fg;Q} as given in the optimization, we apply Leibniz’s rule for differentia-
tion under the integral sign. This results in marginal news utility being the sum of states that

. . T72 . .
would have promised less consumption F, = (Cr_1), weighted by 7, or more consumption
1 — F/, 2 (Cr_1), weighted by ),

n(Cr-1, Fe, %)
0Cr_y

= /(Cr (A~ (A= DFE2 (Cr)).
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Note that, if contemporaneous consumption is increasing in the realization of cash-on-hand
then we can simplify Fg;i(C’T_l) = F ;;21 (Xr-1). Returning to the maximization prob-
lem the third term represents prospective news utility over future consumption C'r experi-
enced in 7' — 1. As before, marginal news utility is given by the weighted sum of states
YBREp 1 [u' (Cr)In(A — (A — 1)F§T_721 (Ar_1)). Note that FCTT_Q(C) is defined as the proba-
bility Pr(Cyp < c|[lp_2) and

C—-}&
R

Pr(Cr < c|Iy—3) = Pr(Ar—1R+Yr < c|Ir—3) = Pr(Ar_; < |I7_2).
Thus, if savings and therefore future consumption are increasing in the realization of cash-on-
hand, then we can simplify F}T_i (Ar_1) = F§T_f1 (X7_1).

The last term in the maximization problem represents consumption and news utility over
future consumption C7 in the last period 7', i.e., the first derivative of the agent’s continuation
value with respect to consumption or the marginal value of savings. Expected marginal news
utility n(A — 1) [ (u'(Or) — u'(c))d F{,~*(c) is positive for any concave utility function such
that

Uy, = BRET—l[U'(CT)H?()\—l)/ (' (Cr)—u'(c))dFE " (¢)] > BREr_1[u/(Cr)] = ®7_;.
Cr
As expected marginal news disutility is positive, increasing in oy, absent if oy = 0, and

increases the marginal value of savings, we say that news-utility introduces an “additional

precautionary-savings motive.” The first-order condition can now be rewritten as

Uy + 9P (A — (A — 1)F)€Ti21 (X7-1))

u'(Cp_y) = T+n(A— (A — 1)F§;_21 (Xr-1))

Beyond the additional precautionary-savings motive \I/iffl > (IJ/Tfl implies that an increase in

T2
Fy = (Xr_1) decreases

/

VY —
P = (= DFE, (Xr1))

L+nA—(A=DFy 2 (Xr))

i.e., the terms in the first-order condition vary with the income realization X;_; so that con-
sumption is excessively smooth and sensitive.

The news-utility agent’s maximization problem in any period 7" — 7 is given by
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Cr—itr

w(Croi) +n(Crs, FET 49 B m(FL T 4+ 87 Er i[U(Croigs)):
=1

=1

Again, we can normalize maximization problem by P%:f as all terms are proportional to con-
sumption utility u(+). In normalized terms, the news-utility agent’s first-order condition in any

period T' — 7 is given by

Uy + 7P (A — (A = DEL 7 (er))
L+ nA = (A =D F 7 ar—))

u(er_y) =

We solve for each optimal value of ¢._; for a grid of savings ar_;, as W, , and &, are
functions of ar_; until we find a fixed point of ¢f._;, ar—;, F,o""'(ar—;), and Fl~""(cp_;).
We can infer the latter two from the observation that each c¢y_; + ar_; = xp_,; has a certain
probability given the value of savings ar_;_; we are currently iterating on. However, this
probability varies with the realization of permanent income Gr_;e*7-¢; thus, we cannot fully
normalize the problem but have to find the right consumption grid for each value of GT_Z»eS%i

rather than just one. The first-order condition can be slightly modified as follows

W (G icp_i) = (Gr_ie™r=) WL 4 y(Gp_ie’T=) 0B (A — (A — DET= (e )
T—i T—i L+npA— (N = 1)FI-i~Yazp_,))

ar—;

to find each corresponding grid value. Note that, the resulting two-dimensional grid for cy_;
will be the normalized grid for each realization of s! and s!’, because we multiply both sides
of the first-order conditions with (GT_,-esgﬂ’)*g. Thus, the agent’s consumption utility contin-

uation value is

8CT_,~ P 8CT_Z‘

Oy, = BREr_; | (Gr_ie™ =) (er—;) + (1 — )(Gr—ie®r=) "],

Orr_; Orr_;

The agent’s news-utility continuation value is given by

dCr_;
dXT—iu (Cr—i)+n(A-1) / (

T—i—1
T—1

dCT*i /

P:% . .., =BREp_;_
roica Vi = BRET_ 1] dX7_; Xy

Cr_;<C

53

u (CT_Z>—$)ngcT;;

7

1

Ul (CT—i)

()



dAr—_; -0 ' T—i—1 dCr_ —0 7/
+yn(A —1) / (dXT,z- PrZi®p_; — x)dF;iZ: P’;Eicb/T—i(x) +(1 - dXTii)PTfi\IjT—i]
Ap_j<Ap it
(here, f means the integral over the loss domain) or in normalized terms
CT4<C%1:Z_1
/ dCT_i ’ sP \_@
U iq = 5RET—1—1[d ' (ep_i)(Gp_;e®r-)
T—i
a0=1) [ e (GreSF ) - aaFL, (@)
drr_; oA ZZ::Z “'(CTﬂ)(GT—z‘GS;"')’O
CT—i<C%1:Z-;_1
o1 [ (G (e n)aFL, () (13T (o0, ]
de_i o ZZ;:?(I)/T_i(GT—iesgfi)_g dIT—i T T—il

T—i—1
Ap_ <AL,

A.2 The hyperbolic-discounting model

We consider an agent with hyperbolic-discounting preferences with the hyperbolic-discounting

parameter denoted by ~y. The agent’s maximization problem in any period 7" — ¢ is

maz{u(Cr_;) + 7 Z BT Er_i[u(Criy,)]}-

=1

We can normalize the maximization problem by P%:? as for the standard agent. In turn, we can
solve the model by numerical backward induction (as Laibson et al. (2012)) and the first-order
condition is

, oc it s _ dc — s ot
' (cr—i) = 1Pp_; = VBREri[ 7T (Gr—ipreT+1) " (ep—in) (1= 5o ) (G eT-01) 0Dy, ).

0T7_it1 0T i1
A.3 The habit-formation model
()
Consider an agent with internal, multiplicative habit formation preferences u(C;, H;) = H{f 7

with H, = H; 1 + 9(Cy—1 — Hy—1) and ¥ € [0, 1] (Michaelides, 2002). Assume ¢ = 1 such

that H; = C;_;. For illustration, in the second-to-last period his maximization problem is

w(Cr_1,Hp_1) + BEr_1[u(R(Xp-1 — Cp_1) + Y, Hy)]
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Cr_1\1-6

_ H% 1 1 R(XTfl_CT—l)‘f‘YT 1—0
=g PRl H, )

)

which can be normalized by P (1- 9 1-h) (then Cr_1 = Pr_icp_, for instance), and the maxi-

mization problem becomes

1-0)(1-h) /¢ _ R
LR o (Gre) - i ror: S
e
11— 4 hh,

T—1 P (1— 6‘ (1-h) E
1-0 +5 T-1]
which results in the following first-order condition

CT91 = hr 9h+hﬁET 1[<GT€ ) h=0(1= h)(h ) (R"‘hhT)(hj};) 9] hTmiJrhq)T 1

with <I>'T_1 being a function of savings x7_; — cy_; and habit hy. The first-order condition
can be solved robustly by iterating on a grid of savings ar_; with ¢;_; = (hTWi*h(I) )LG
= (hp " ¥ (ap_y, h;p))%9 and hr = &, — until a fixed point of consumption and habit
has been found. The normalized habit- formlr(l;g eagent s first-order condition in any period 7" — ¢

is given by

)]

CT—i+1

- der_; Cr—;
CT . thl;L+hq)T . hT%MﬁETﬂ'[(GTﬂ'H@SITD‘i“) h—6(1— hhThHl(R T—it1 +h T +1)(

drr_it1 hr_it1

de - (1 /
+(1 - 7 T +1)R(GT—z‘JAeS}TD”“) Aol h)©T—i+2]'
TT—i4+1

A.4 The temptation-disutility model

Consider an agent with temptation-disutility preferences as developed by Gul and Pesendorfer

(2004) following the specification of Bucciol (2012). The “tempted” agent’s lifetime utility is

given by
u(Cy) = X(u(Cr) = ul(Ch)) + Et[z_: BT (w(Crir) = NU(w(Crir) = u(Crir)))]

with C, being the most tempting alternative consumption level and A\'? € [0, o). Note that, in
a life-cycle model context the most tempting alternative is to consume the entire cash-on-hand.
However, not more as borrowing could be infinitely painful with power utility and a chance

of zero income in all future periods. For illustration, in the second-to-last period the agent’s
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maximization problem is
w(Cr_1) — N (uw(X7_1) — u(Cr-1)) + BEr—1 [w(R(X7r—1 — Cr_1) + Y7)]

which can be normalized by P}:a) (then Cr = Pyrep for instance) and the maximization

problem becomes

R

(PT—l)l_H(U(CT—Q—)\td(U(ZET—l)—U(CT—l)))‘l—(PT—l)l_eﬁET—l[(GTesg)l_eu(G oF (@r-1—cr-1)+yr)]
Te'r
which results in the following first-order condition
/ o 1 /BE G 8¥ _9R / R
u(er—q) = w r-1[(Gre™r) u (GTesg (xr—1 —ero1) +yr)

with <I>'T_1 being a function of savings z7_; —cp_;. The first-order condition can be solved very

robustly by iterating on a grid of savings ay_; assuming ¢, = (®,_,)"0 = (¥ (ar_1)) 5.

The normalized agent’s first-order condition in any period 7" — ¢ is given by

1 P dC —3
-0 _ sP_ .1\~ T—i+l .
Crl; = mﬁET—i[(GT—iHe T—it1) R—de_Hlu (cr—it1)]
dcT—i+1 SsE —0x'
+(1 - NGr_ip1e77=+1) "0 ].

de—z’—&—l
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