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Abstract

This study examines the importance of estate planning and inter-vivos transfers towards the end

of life. We use administrative records on all deaths taking place in the Netherlands between

2006 and 2013 linked to wealth and income tax records and the hospital discharge register.

These unique data allow us to distinguish between sudden unanticipated deaths and non-sudden

anticipated deaths as a quasi-natural experiment. Our results show that non-sudden deaths are

associated with significantly less financial wealth at the time of death. We interpret this as

inter-vivos transfers that result from estate planning towards the end of life. We find significant

effects not only at the top of the wealth distribution but along the entire upper half of the distri-

bution. Diseases with a relatively low survival rate that do not affect cognitive abilities appear

as the most likely to trigger estate planning.
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1 Introduction

Current demographic trends in Western countries have triggered a widespread policy debate

regarding the reform of pension systems and other social programs directed towards older indi-

viduals. Within this context, it is highly relevant to study individual preferences regarding the

use of wealth towards the end of life. In relation to this, there exists a large body of economic

literature studying the evolution of wealth and consumption during retirement. This literature

shows that older individuals, especially those with a high lifetime income, do not decumulate

their wealth as much as the stripped-down version of the life-cycle model predicts.1

The literature has proposed three main explanations for this stylized fact: precautionary

saving due to longevity risk (De Nardi et al., 2009; Post and Hanewald, 2013), precaution-

ary saving due to uncertain out-of-pocket medical expenditures (Coile and Milligan, 2009;

De Nardi et al., 2010), and saving for inter-vivos wealth transfers and bequests (Kopczuk and

Lupton, 2007 McGarry, 2013).

In the present study we contribute to the literature by empirically studying preferences

for estate planning and inter-vivos transfers towards the end of life. To do so, we build on

and extend previous work by Kopczuk (2007), who identifies this preference by studying how

wealthy individuals in the US (i.e. with wealth above $360K) manage their estates towards the

end of life. He finds that the estate of individuals who died instantaneously is 10-18% higher

than that of those who die after a lengthy illness, while controlling for age, gender, marital

status, and lifetime income. He interprets this finding as evidence that individuals engage in

estate planning and transfer part of their wealth to their heirs, which reflects a preference for

giving vis-à-vis other possible uses of wealth.

To assess the importance of these transfers, we use Dutch administrative data on cause of

death, hospital admissions, income, and wealth holdings for all individuals who died in the

Netherlands between 2006 and 2013, totalling over one million observations. Observing the

entire universe of deaths means that we have access to the whole wealth distribution which

is a substantial advantage relative to Kopczuk (2007). The latter only observes the top 6%

1The stripped-down version of the life-cycle model predicts that individuals will save during working life, and
fully dissave during retirement. For thorough literature surveys and evidence on the evolution of wealth during
retirement, see van Ooijen et al. (2015), De Nardi et al. (2016), and Suari-Andreu et al. (2019).
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of the distribution and therefore must rely on a truncated regression technique that requires

strong assumptions about the unobserved part of the distribution. Furthermore, observing the

wealth distribution is important because it allows studying preferences for giving across the

entire wealth distribution, instead of focusing only on the top end as traditionally done by the

literature.

Based on Kopczuk (2007), our strategy consists of comparing wealth at the end of life

between individuals who suffer a sudden death and individuals who do not suffer a sudden

death. For that purpose, we use a definition of sudden death that is more refined than the

one used by Kopczuk (2007) and that is based on Andersen and Nielsen (2010, 2016). While

Kopczuk (2007) can only distinguish between three different death categories based on length

of illness reported in death certificates, Andersen and Nielsen (2010, 2016) use a definition

based on the medical literature and define sudden deaths as those that occur instantaneously or

within a few hours of an abrupt change in a person’s clinical state, following a cardiovascular

event, an accident or an act of violence.

To apply this definition, we use very rich data on cause of death and individuals’ hospital

history and slightly improve the operationalization by Andersen and Nielsen (2010, 2016).

Once sudden deaths are singled out, we regress household wealth at the end of life on a dummy

variable indicating a non-sudden death while controlling for age, gender, household structure,

and permanent income. We hypothesize that individuals who do not suffer a sudden death will

have less wealth at the time of death, suggesting the presence of inter-vivos transfers that result

from estate planning during the final phase of life.

Our data and institutional context allow us to overcome three important challenges faced

by the analysis by Kopczuk (2007). First, it may be that individuals who do not suffer a sudden

death die with less wealth because of higher medical expenditures at the end of life. Differently

from the US setting, the Dutch institutional context prevents these expenditures from playing

any major role due to widespread insurance coverage. Bakx et al. (2016) describe the Dutch

healthcare system in detail and show that out-of-pocket medical expenditures are very minimal

in the Netherlands and are mostly due to limited deductibles and co-payments. In addition,

the Netherlands is one of the few countries to have a very generous and comprehensive public
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long-term care system (Eggink et al., 2017). Nevertheless, there is a large strand of literature

showing that, both in the Netherlands and in other countries, medical expenditures are highly

concentrated in the last year of life.2 Unfortunately, this literature very rarely distinguishes

between insured and out-of-pocket expenditures. The only study providing an estimation of

out-of-pocket medical expenditures in the Netherlands during the last year of life is Penders

et al. (2017). Using European survey data for the 2005-2012 period, they find that 57% of

individuals in the Netherlands have above zero out-of-pocket healthcare costs in the last year

of life. Among this group of 57% of individuals, they estimate a median expenditure of 461

Euros.

Second, it may be that individuals who do not suffer a sudden death have higher non-

medical expenditures at the end of life. By non-medical expenditures we refer here to expendi-

tures that have nothing to with medical care. Like, for instance, expenditures on food, clothing,

or holidays. Regarding this issue, van Ooijen et al. (2018) show, using a representative Dutch

longitudinal survey, that transitions into poor health have a negative effect on non-medical ex-

penditures. Controlling for time invariant individual heterogeneity, they find that transitions

into poor general health lead to a 3% reduction in non-medical expenditures, and that transi-

tions into functional disabilities and severe chronic illnesses reduce them by 4.9% and 7.3%

respectively. These results are in line with a large strand of literature which, using a variety of

methods and data sources, has repeatedly established that poor health decreases the marginal

utility of non-medical consumption.3 This suggests that, if individuals who do not suffer a

sudden death experience worse health at the end of life, their wealth will tend to increase due

to a reduction in consumption. Therefore, any estimate of inter-vivos transfers based on our

strategy will reflect a lower bound. That is because, if wealth did not increase due to a reduced

consumption, the estimated decrease in wealth due to the inter-vivos transfers would be even

larger than what we estimate.

2The literature studying medical expenditures at the end of life both in the Netherlands and in other countries
includes Polder et al. (2006), De Meijer et al. (2011), Wong et al. (2011), Kaspers et al. (2013), Rolden et al.
(2014), Bakx et al. (2016), Hussem et al. (2016), French et al. (2017), Orlovic et al. (2017), Penders et al. (2017),
Rice et al. (2018), Bakx et al. (2020), and French et al. (2021) among others.

3Examples of relevant studies in this literature include Viscusi and Evans (1990), Finkelstein et al. (2009),
Brown et al. (2013), Finkelstein et al. (2013), Brown et al. (2016), Babiarz and Yilmazer (2017), Gyrd-Hansen
(2017), Meyer and Mok (2019), Blundell et al. (2020), Simonsen and Kjær (2021), and Rohwedder et al. (2022)
among others.
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Third, it may be that any difference in wealth at the time of death is explained by differential

incidence of health-related income shocks for sudden and non-sudden deaths.4 Using the same

Dutch administrative data that we employ, Garcia-Gomez et al. (2013) find that unexpected

hospitalizations result on average in a 5% reduction in yearly income. Even though this effect

is small, it could have an influence on wealth at the end of life and thus impact our results.

Therefore, we re-run our baseline analysis excluding individuals who had at least one hospital

admission before having retired from the labour market.

Our results show that people who suffer a non-sudden death die with significantly less total

net wealth compared to individuals who suffer a sudden death. The estimated effect is -7,3%

for singles and -4,5% for couples. We find stronger effects when using net financial wealth as

a dependent variable, i.e. -11.6% for singles and -10.6% for couples. When we exclude indi-

viduals with hospital admissions before retirement, the results for singles are nearly unaltered,

while the results for couples becomes statistically insignificant. This is in line with health-

related income shocks playing a small but non-negligible role in explaining wealth differences

at the end of life. In addition, these results are also in line with individuals who die within a

couple having a preference to leave their wealth to their partner; we do not capture any transfer

between partners since we observe wealth at the household level.

Observing the entire wealth distribution allows us to test for differential effects across

wealth levels by using quantile regression. We find that the estimated effects increase in abso-

lute terms as we move up the distribution, while the relative effects decrease, which implies that

estate planning is not just for the wealthy. Also, we find stronger negative effects for people

who die of cancer compared to cardiovascular diseases, but non-significant effects for mental

illnesses. This suggests that it is diseases with a low survival rate that do not affect cognitive

abilities which are the most likely to trigger estate planning.

Our results are in line with van Ooijen et al. (2018), who, as mentioned above, show using

Dutch data that non-medical consumption decreases with age and poor health. Interestingly,

they show as well that poor health increases expenditure on gifts. Furthermore, our results are

4This argument is true as long as health shocks translate into substantial income shocks. The Dutch disability
insurance system ensures to a large extent that health shocks do not translate into large income drops. For details
on the Dutch disability insurance system, see Garcı́a-Gómez et al. (2013).
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also compatible with the findings by Penders et al. (2017), since in absolute terms our estimates

are always between 4,500 and 12,000 Euros thus, they are unlikely to be explained by out-of-

pocket medical expenditures of 461 Euros in the last year of life. Given these findings, together

with the richness of our administrative data, and the adequacy of the Dutch context for our

study, we argue that our results provide solid evidence on the importance of estate planning

and inter-vivos transfers. This implies a validation of the method proposed by Kopczuk (2007)

to identify the presence of inter-vivos wealth transfers. The presence of these transfers reveals

a general preference for giving compared to other possible uses of wealth towards the end of

life.

Regarding the exact mechanism triggering inter-vivos transfers related to estate planning,

several potential motives can be considered. First, it may be that these transfers respond to pure

joy of giving which could be combined with the desire to have control over how heirs spend

or invest the estate (McGarry, 2013; McGarry, 2016). Second, it is possible that the transfers

we observe respond to an exchange whereby the receiver(s) of the transfers reciprocates by

providing some type of service such as informal care (Norton et al., 2013; Alessie et al., 2014).

Third, it may be that individuals transfer wealth while alive to avoid paying inheritance taxes

(Kopczuk, 2010; McGarry, 2013).

The third motive potentially holds in the Dutch case since the gift and inheritance tax sched-

ule, which was reformed in 2010, provides clear incentives to avoid taxes. As shown in Ap-

pendix B, both before and after the 2010 reform, the tax schedule allows individuals to avoid

taxes by apportioning their estate and using the yearly tax exemption for gifts. The rules pro-

vided in Appendix B show how the Dutch tax system allows giving 5,000 Euros to each child

tax free once a year. In addition, there are larger one-time exemptions for children if the gift is

used for home purchase or study fees.

However, it must be noted that the tax motive s cannot be clearly separated from the above-

mentioned joy-of-giving and exchange motives. That is because even if transfers respond to

exchange or joy of giving, individuals might still have the incentive to maximize the size of

their inheritance by avoiding taxes. Given the complications that separating these motives

entails, in the present study we focus on investigating the presence of transfers related to estate
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planning and leave the identification of the motives for future work.

The rest of the paper proceeds as follows. Section 2 presents our data and provides summary

statistics for the most relevant variables. Section 3 describes the empirical method. Section 4

provides the results, and Section 5 concludes.

2 Data

We employ data from Dutch administrative records from different sources that can be linked

with each other at the individual level using an encrypted social security number. All data are

provided to us by Statistics Netherlands. We select our sample from the cause of death register,

from which we get the date of death and the underlying cause of death for all deaths taking

place in the Netherlands between 2006 and 2013, totalling 1,079,126 observations. We link the

information on a person’s date and cause of death with demographic characteristics from the

municipal population records, income and wealth at the household level from tax records, and

information on hospital admissions from the hospital discharge register. In addition, we are

able to link each decedent in our dataset with information on his/her children.

After linking all the different datasets, we are left with a dataset of individual deaths that

contains the following information for each decedent: date of death, cause of death, age, gender,

marital status, household structure, household net worth at the end of the year prior to death,

yearly household disposable income from 2003 until the year prior to death, hospital admissions

from 1995 until the time of death, and presence and characteristics of children.

Due to missing data on wealth and income for 5,844 observations, we end up with a final

sample of 1,073,282 observations. Table A.1 in the Appendix provides definitions for all vari-

ables employed in the analysis. Tables A.2 and A.3 provide summary statistics for singles and

couples separately.

2.1 Wealth at the End of Life

The data on wealth we employ come from administrative tax records. Dutch legislation man-

dates that all banks and financial institutions report end-of-year (December 31st) account hold-

ings of their clients to the tax authorities. Tax-authorities use this information to provide pre-
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completed tax returns to all Dutch households. As a result, we have very accurate information

on wealth which is provided at the household level. A relevant issue is that we do not directly

observe wealth at death. Therefore, a relevant concern is that we cannot capture inter-vivos

transfers that take place very close to death when individuals die later in the year. In Section

3.2 below we explain at length how we deal with this limitation.

We distinguish between two wealth measures: net worth and net financial wealth. Net

worth is defined as total assets minus total liabilities. Assets include financial assets (deposits,

saving accounts, stocks, and bonds) and non-financial assets (real estate and business assets).

Liabilities include mortgage debt and other debt. Net financial wealth is defined as financial

assets minus other debt. It is therefore more liquid than net worth which also includes net

housing wealth and business assets. We make this distinction because liquid wealth is arguably

the most likely to be passed on via inter-vivos transfers.

Table 1 shows how both net worth and net financial wealth at the end of life are distributed

by gender and marital status of the decedent. The first thing to note is that, as the literature

on retirement savings points out,5 individuals retain considerable amounts of wealth at the

very end of their life. However, this observation does not say anything about whether wealth

holdings at the end of life are accidental or intentional. Males generally die with more wealth

than females, and net worth is considerably higher than net financial wealth. A second aspect

to note is that, as expected, wealth shows a high degree of positive skewness. Grouping all

demographic categories together, the tables shows that for net worth the average is 5.75 times

higher than the median, while for net financial wealth it is 3.85 times higher.

2.2 Sudden Deaths

To measure sudden deaths, we use a refined version of the definition provided by Andersen and

Nielsen (2010, 2016) which they borrow from the medical literature. We operationalize this

definition using data on the primary cause of death and on the primary diagnoses if hospital-

ized. In our dataset, both cause of death and hospital admissions are classified according to

the 10th revision of the International Statistical Classification of Diseases and Related Health
5See e.g. van Ooijen et al. (2015) and Suari-Andreu et al. (2019) for the Netherlands.
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Problems (ICD-10), as assembled by the World Health Organization (WHO, 2016). The data

on hospitalization contain date and diagnosis for each admission.

Andersen and Nielsen (2010, 2016) use the ICD-10 codes to distinguish between sudden

and non-sudden deaths. As sudden deaths, they consider acute myocardial infarction (ICD-10:

I21-I22), cardiac arrest (I46), congestive heart failure (I50), stroke (I60-I68), sudden deaths

from unknown causes (R95-R96), transport accidents (V00-V99), and deaths caused by other

accidents and violence (W00-W99, X00-X59, X85-X99, Y00-Y84). Deaths by suicide are

excluded.

Given the size and the richness of our dataset we can go further than Andersen and Nielsen

(2010, 2016) in refining the definition of sudden death. We do so by excluding from the sudden

death category those deaths that are caused by a cardiovascular event and that are preceded by

at least one hospital admission related to a cardiovascular disease taking place before the wealth

measurement. Using this definition, we are left with 141,655 sudden deaths, which are 13.20%

of all deaths in our dataset. Table A.4 in Appendix A shows the prevalence of sudden deaths for

each specific subcategory. This measure represents a substantial improvement relative to the

measure employed by Kopczuk (2007), since the latter can only distinguish three categories,

i.e. deaths preceded by no terminal illness, deaths preceded by a condition that started hours,

days or weeks before death, and deaths preceded by a condition that started months or years

before death.

Table 2 shows the average and the median of each variable used in our analysis for the

sudden and non-sudden death groups. Most values are similar for the two groups, but there are

some small differences. Individuals who suffer a sudden death die at a slightly older age and

include slightly more males than females. In addition, they are less likely to be married and

have slightly lower net worth and permanent income. However, individuals who suffer a sudden

death do have slightly higher net financial wealth at time of death compared to those who do

not suffer a sudden death. Table 3 shows that this difference in net financial wealth holds for

both individuals who die being single and individuals who die within a couple. However, in

relative terms the difference is larger for singles than for couples.

Table 4 shows the share of sudden deaths by gender, marital status, and age category. The
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most noticeable features are that younger males are the most likely to suffer a sudden death as a

share of age-specific total deaths, and that the relation between the share of sudden deaths and

age is U-shaped: the former decreases up to the 60-69 age category and then increases again

for older age categories. It is these differences across age groups that seem to drive the higher

share of sudden deaths among single individuals. This evidence shows that sudden deaths are

not purely random and that we have to control at least for age, gender, and marital status.

2.3 Permanent Income

Besides the demographic variables, it is important to control for permanent income. That is

because it might correlate with both wealth and health status at the end of life (Attanasio and

Emmerson, 2003).6 To measure permanent income we apply the following strategy. If the main

source of income for the household during the year prior to death is pension income, we use

then equivalized household income in the year prior to death as a proxy for permanent income.

Knoef et al. (2013) show that the variance of income shocks is smaller for retirees than for

working individuals, and that income shocks are more persistent for retirees. For these reasons

they argue that pension income is a specially good proxy for permanent income.

If the main source of income in the year prior to death is not pension income, we take

the average of equivalized household income between 2003 and the year prior to death. We

equivalize household income by dividing yearly income by the square root of the number of

members in the household in that year. We apply this transformation because in many cases

household structure experiences changes during the years prior to death. To account for the two

different measures of permanent income employed, we generate a dummy variable, indicating

which methodology is used for each decedent, and include it in our regressions.7

Given that we observe deaths between 2006 and 2013, using the yearly average of house-

hold income back to 2003 means that we use periods of different lengths for different house-

holds to compute this average. To account for this, we re-estimate the baseline results using a

fixed number of years to measure permanent income. To that end, we use the three years prior

6To measure permanent income, Kopczuk (2007) uses as a proxy personal labour income observed for a single
period, which may be from five to ten years before death. In our study, we observe yearly total income at the
household level for the period between 2003 and the year prior to death.

7Pension income is used in 77.06% out of all cases.
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to death, since this is the maximum period length that we observe for each individual. In ad-

dition, we also re-estimate the baseline results excluding households that experience changes

in household structure during the period that we observe, in which case there is no need for

equivalizing income.

3 Empirical Strategy

3.1 Baseline Specification

To study the of estate planning and inter vivos-transfers we regress wealth at the end of life on a

dummy variable indicating sudden deaths using a cross-section of deaths that occurred between

2006 and 2013. The regression equation we estimate is the following

WEALTHi = β0 +NON-SUDDENiβ1 +X′iβ 2 +CHILD′iβ 3 + t′iβ 4 + εi, (1)

where WEALTHi stands for either household net worth or net financial wealth at the end of

life for individual i; NON-SUDDENi is a dummy variable that takes value one in case a death

is classified as non-sudden; Xi is a vector of controls including age dummies for the same

age groups as in Table 4, household structure, and permanent income; CHILDi is a vector

of children characteristics, ti contains a set of dummies controlling for the year of death, and

εi is the individual-specific error term. Since we control for both age and year of death, we

indirectly control for cohort effects as well given that the combination of age and time of

death perfectly correlates with year of birth. Note however that we cannot neatly separate the

effects of cohort and age, meaning that the age variable will also be capturing differences across

cohorts. Nevertheless, this ensures that cohort effects are not captured by the error term and

thus do not interfere with the estimation of the parameter of interest β1. We expect the latter to

be negative reflecting inter-vivos transfers related to estate planning by those who do not suffer

a sudden death.

We assume the individual-specific error term to be independent across observations. How-

ever, it is unlikely that εi is homoskedastic. We therefore use heteroskedasticity-robust standard

errors in all our estimations. Since we observe the whole universe of deaths that occurred be-
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tween 2006 and 2013 in the Netherlands, and thus there is no sampling error, it is not straight-

forward what the interpretation of the standard errors should be. In that regard, we follow

Abadie et al. (2014) and think of our study in a potential outcome framework. The standard

errors then tell us how representative the outcome that we observe is of all potential outcomes.

In the baseline analysis, we estimate Equation (1) separately for singles and couples to ac-

count for the fact that the incentives and motivations behind the life cycle decisions of these

two types of household are intrinsically different from each other, which is why they are usu-

ally considered separately in life cycle modeling. That is because if both individuals within a

couple die between 2006 and 2013, the first death will be included in the couples regression

while the second one will be included in the singles regression. For the singles regressions we

include marital status as an additional control (i.e., by means of dummies indicating whether

the individual is widowed, divorced, or never married), which accounts for whether a decedent

already went through any prior estate planning related to the death of his/her spouse.

Even though we have access to longitudinal data on wealth, we do not exploit that dimen-

sion of the data in our analysis for three main reasons. First, we only have wealth data from

2005 onwards, which means we have limited information on lagged wealth depending on the

year of death. Second, we do not have accurate information on changes in health status or sub-

jective life expectancy that would trigger the transfers that we want to capture. Therefore, we

do not know when the estate planning behaviour begins and we cannot measure anticipation ef-

fects. Third, wealth trajectories at the end of life may be non-linear and/or non-monotonic due

to the mutually offsetting effects of estate planning on the one side, and reduced consumption

due to old age and/or returns to accumulated wealth on the other side.

Using just a cross-section of wealth at time of death, like we do by following Kopczuk

(2007), has the advantage that the event that triggers the transfers has already taken place for

sure at the time of death. This allows us to easily compare wealth levels ex post while using

all the years in the sample (adding lagged wealth means losing years since wealth data starts in

2005). Furthermore, due to their partially unpredictable nature, sudden deaths have a relevant

random component thus individuals who suffer a sudden death should not be fundamentally

different from those who do not, especially after controlling for permanent income and other
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observables described in Sections 2 and 3.

A possibility that the data do offer is to substitute the dummy for non-sudden deaths in

Equation (1) for a variable indicating the number of years since the first cause-of-death-related

hospital intake and the time of death. That is because hospital intakes provide some informa-

tion on health status and thus may help capture anticipatory effects of death. However, the

problem with this strategy is that, as already argued by Garcı́a-Gómez et al. (2013), hospital

intakes do not perfectly correlate with actual health status and subjective life expectancy and

it is not possible to know the direction and size of the measurement error. Nevertheless, for

completeness we also estimate Equation (1) using this measure of length of illness based on

previous hospital intakes as explanatory variable and provide the results in Appendix C. This

measure takes values above zero only for individuals who do not suffer a sudden death, and for

those with length of illness above 10 years we create a separate dummy variable since we do

not observe hospital intakes before 1995.

3.2 Delay in Wealth Measurement

As we point out in Section 2.1, the dependent variable in Equation (1) is measured using house-

hold wealth of individual i on the 31st of December of the year previous to death. As a result of

this β̂1 will only capture the effect of transfers that occur before that date. Therefore, the illness

that triggers inter-vivos has to be sufficiently long to have its effect captured by the Decem-

ber 31st measure. In case there is a significant amount of transfers occurring after the wealth

measurement, then β̂1 will be biased towards zero.

We address this limitation in several ways. First, we measure the delay in the wealth mea-

surement, i.e. the number of days between the date of death and the 31st of December of the

previous year, and include it in our set of controls Xi for all estimations. Second, we interact

NON-SUDDENi with a set of dummies indicating the trimester of death. In case the wealth

measure is partially not capturing wealth transfers because these take place too shortly before

death, then the estimate of β1 should get closer to zero the later in the year a particular death

takes place.8

8We use trimesters for the interaction since changes in wealth by week or day appear to be too small. The
results convey the same message if we use months instead of trimesters.

13



Third, to increase the chances of capturing transfers, we add to our baseline analysis the

estimation of Equation (1) restricting non-sudden deaths to those preceded by at least one

cause-of-death-related hospital admission taking place before the wealth measurement.9 In

this way we ensure that non-sudden deaths are more likely to be expected and therefore to

trigger inter-vivos transfers earlier on. The data on hospital admissions show that out of all

individuals in the sample who suffer a non-sudden death almost half of them (46%) had at

least one hospital admission related to their cause of death before the wealth measurement. In

addition it shows that in most cases, several years went by between the first hospital admission

and the wealth measurement.10 This indicates that illnesses that precede non-sudden death are

often long enough for end-of-life inter-vivos transfers to be captured by our 31st of December

measure.

3.3 Heterogenous Effects

The large sample size of our dataset allows us to study the heterogeneity of the main effect

across gender, age, cause of death, and (the number of) children. Regarding gender, it may

be that males and females have differential preferences for inter-vivos giving.11 In addition,

there is a large body of literature on differences in terms of financial literacy, and, arguably, a

certain degree of literacy is necessary to engage in estate planning.12 Regarding heterogeneity

of the effect across age groups, younger individuals might not engage in estate planning because

they have a higher expectation of survival upon contracting an illness, while older individuals

may start engaging in estate planning regardless of their health condition simply because they

have already outlived the general life expectancy. For that reason we redefine the age-of-death

groups used in the baseline analysis and divide the sample into young (age<70), middle aged

(70≤age<85), and old (age≥85) deaths, and we interact dummy variables for each group with

9We consider a hospital admission to be related to cause of death if the reason for the admission falls under the
same disease category as the cause of death.

10Conditional on there being at least one hospital admission related to cause of death that takes place before the
wealth measurement, we observe on average 3.6 admissions per individual and a period of 5.5 years between the
first cause-of-death-related admission and the wealth measurement. This is an indication that illnesses preceding
death are often long. However, it does not provide an accurate measurement of length of illness, since hospital
admissions do not necessarily capture the exact timing and severity of an illness.

11Several studies point at gender differences in preferences for charitable giving, e.g. Mesch et al. (2011).
12For a review of the literature on gender and financial literacy, and a seminal contribution to it, see Lusardi and

Mitchell (2008).
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our main explanatory variable.13

Regarding heterogeneity of the effect across disease groups, certain diseases may be more

likely than others to trigger estate planning type of behaviour. The most likely to stimulate

estate planning would be diseases that are well known to have low survival rates and that do not

affect the cognitive abilities of the potential estate planner. Since we do not have information

on prognoses, our approach here is to take the most common causes of death (i.e. those causing

at least 5% of all deaths) and to generate a dummy variable for each of them.

Table A.5 in the Appendix shows all deaths classified using the ICD-10 general categories

for diseases and conditions. The categories that each generate at least 5% of deaths are: neo-

plasms, i.e. cancers (31.57%), diseases of the circulatory system, i.e. cardiovascular diseases

(29.18%), diseases of the respiratory system (9.98%), and mental and behavioural disorders

(5.73%). We generate a dummy for each of these causes of death and an additional dummy

that takes value one if the cause of death is not one of the four mentioned here. The effect of

these dummies is estimated using sudden deaths as a reference group. Regarding heterogeneity

within deaths caused by cancer, Table A.6 in the Appendix shows that the most common types

of cancer are lung (23.57% of cancer deaths), colon (9.00%), breast (7.64%), prostate (5.85%),

and pancreas (5.61%).14

In addition to the above-mentioned differential effects, observing the entire wealth distribu-

tion allows us to test for differential effects across wealth levels using quantile regression. As

mentioned in the introduction, this is an important advantage with respect to Kopczuk (2007),

who only observes the top 6% of the wealth distribution and cannot investigate whether the

effect differs across quantiles. Estimating quantile regressions is relevant since, given the high

degree of positive skewness in the distribution of wealth, the average is not very representative

of the full distribution and the effect can easily differ across quantiles. Furthermore, to fully

capture the importance of inter-vivos transfers in society, it is important to check whether trans-

13For the age heterogeneity analysis we redefine the age groups for the sake of simplicity. The results are
qualitatively the same if we employ the age categories used in the baseline estimates, i.e. those in Table 5.

14Siegel et al. (2017) show, using data for the United States, that the five-year survival rates for these types of
cancer range from 8% for pancreas to 99% for prostate, with lung (18%), colon (65%), and breast (90%) having
values in between these two extremes. Note, however, that in our analysis we use a selection of cancer diagnoses
that eventually all led to death. Therefore, we are almost certainly looking at a selection of diagnoses that had a
below-average probability of survival.
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fers take place at the different quantiles of the wealth distribution rather than just assuming that

they are only relevant for the wealthiest households, which is what the literature usually does

by assuming that bequests are a luxury good (Suari-Andreu et al., 2019).

4 Results

4.1 Baseline

We first estimate Equation (1) separately for singles and for couples without controlling for

children characteristics.15 We do so using both net worth and net financial wealth as dependent

variables. Panel (a) in Table 5 shows that the estimates of β1 are negative as expected.16 When

assessed as a percentage of average wealth, the estimated effects are larger for singles than

for couples and for net financial wealth compared to net worth. The estimates for couples are

less statistically significant. In addition, Panel (b) shows the same results as in Panel (a) but

restricting non-sudden deaths to those preceded with at least one hospital admission related to

cause of death before the wealth measurement. In that way, we make sure that those deaths that

are not sudden are expected to a higher degree and thus are more likely to be preceded by estate

planning. As we would expect, stronger effects are estimated when applying this restriction.

The findings reported in Table 5 are in line with estate planning type of behaviour resulting

in wealth transfers. That is because, on the one hand, these transfers are arguably more likely

to be made in liquid forms of wealth, while, on the other hand, individuals who die within

a couple are likely to have a strong bequest motive towards their partner, which we do not

capture because we observe wealth at the household level. Following this reasoning, it makes

sense that the smallest effect (i.e. -4.54%) is estimated for the net worth of couples, while the

largest effect (i.e. -11.63%) is estimated for the net financial wealth of singles.17

Regarding the influence of the time delay in the measurement of wealth, the stronger effects

15Given the large number of observations in the sample, we change the standard significance thresholds for 5%
(one star), 1% (two stars), and 0.1% (three stars).

16Tables C.1 and C.2 in the Appendix show that results are robust to the two alternative permanent income
measures mentioned in Section 2.3. The first measure keeps fixed to three the number of years we use to compute
permanent income, while the second one uses a fixed adjustment based on household structure three years before
death. Table C.12 provides the full regression results.

17Percentage effects are calculated by dividing the estimated coefficients by the average of the dependent vari-
able in the estimation sample.
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in Panel (b) of Table 5 suggest that we still capture declines in wealth at the end of life regardless

of that delay. However, it could still be that there is a significant amount of transfers taking place

after our wealth measurement. As mentioned in Section 3.2, if that is the case the effect should

be closer to zero for deaths occurring later in the year. Table 6 provides the results in Panel (b)

of Table 5 but by trimester of death. It shows that the effect does not decline with the trimester

of death. In fact, the differences between the coefficient estimates for each trimester are not

statistically significant. This indicates that we are still able to estimate the effect we are after

regardless of the wealth measurement delay. Furthermore, even if this delay is still causing a

bias towards zero, we can affirm that we are estimating an effect despite of that bias. Meaning

that the actual effect would be stronger than what we estimate in case there was such a bias.

Besides the influence of timing of the wealth measurement, the results in Table 5 could

also be partly driven by negative income shocks due to poor health and disability suffered by

individuals with a non-sudden death.18 Once individuals are retired, this is no longer an issue

since then health shocks do not translate into drops in pension income. For that reason, we

rerun the same estimations but excluding non-sudden deaths of individuals whose first cause-of-

death-related hospital admission took place at age 65 or younger. For comparability purposes,

we also exclude from this estimation sample all deaths that occurred at age 65 or younger.

Table 7 shows that, when we exclude individuals with hospital admissions before retire-

ment, and thus limit the possibility of income shocks that would explain our results, the effect

for singles is reduced but nearly unaltered, while the effect for couples become considerably

less significant. This suggests that the effects for couples as found in the baseline results in

Table 5 are mostly due to income loss due to poor health. The estimated effects for singles

are still significant at the 0.1% level even though the effects are slightly smaller compared the

baseline estimates. This analysis suggests that income loss due to poor health does have some

effect on wealth at the end of life. However, this effect is not strong enough to explain the

baseline results for singles.

Regarding the strategy mentioned in Section 3.1 consisting of using the difference in years

18Garcia-Gomez et al. (2013) show that an unexpected hospital admission leads to a drop in yearly income of
5%. This effect would be larger without the generous disability benefit system in the Netherlands. However, it
could still partially explain the results.
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between the first hospital intake related to cause of death and the actual time of death as ex-

planatory variable, its results are provided in Tables C.3 and C.4 in Appendix C. Regardless of

the problems with this strategy already mentioned in Section 3.1, results are to some extent in

line with those in Tables 5 and 7 since all estimates are negative and of a reasonable size. For

instance, Panel (b) of Table C.4 shows that for the net financial wealth of singles, when using

only non-sudden deaths with previous hospital intakes and controlling for income shocks, an

additional year in length of illness leads to a decrease in wealth of around 533 Euros (i.e., 0.78%

of average financial wealth in the sample), and having more than 10 years in length of illness

leads to a reduction in wealth of about 6.6%. However, as already mentioned in Section 3.1,

this measure is problematic since it is not possible to know how hospital intakes correlate with

changes in health status and subjective life expectancy. Thus, these estimations are influenced

by a measurement error of which the size and direction are unknown.

Even though out-of-pocket medical expenditures are generally low in the Netherlands (see

Bakx et al., 2016), they could also be partially explaining our baseline results. To exclude

this possibility, we rely on the results by van Ooijen et al. (2018), who show that transitions

into poor health by Dutch individuals lead to a decrease in non-medical expenditures and a

slight increase in medical expenditures. However, the increase in medical expenditures does

not compensate for the decrease in non-medical expenditures, implying a negative net effect of

poor health on total expenditures. That means that the effects we present in Tables 5 and 7 are

likely to be a lower bound since they could be stronger if we were able to exclude the increase

in wealth due to the decrease in total expenditures.19

Furthermore, in absolute terms the results reported in Tables 5 and 7 are always between

4,500 and 12,000 Euros, which means they are unlikely to be explained by the findings reported

by Penders et al. (2017). As mentioned in the introduction, the latter find that, conditional

on out-of-pocket medical expenditures being positive, the median amount spent in the last

year of life is 461 Euros. To further check for the possible influence of out-of-pocket medical

expenditures, we re-estimate the results in Tables 5 and 7 excluding individuals who live in

19Increases in medical expenditures due to poor health observed by van Ooijen et al. (2018) mostly take place
after 2015. In that year, institutional changes meant that public financing of long-term in the Netherlands care
became slightly less generous. This period falls out of our estimation sample, thus giving us an additional reason
not to be concerned about the influence of medical expenditures.
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a nursing home.20 We do this since the literature on health expenditures mentioned in the

introduction often shows that individuals living in nursing homes tend to incur higher out-of-

pocket medical expenditures.21 That is the case because, on the one hand, nursing homes often

imply a co-payment while, on the other hand, individuals who move to a nursing home are

usually in poorer health than those who do not. Tables C.5 and C.6 in Appendix C show that

when we exclude nursing homes the results for singles remain nearly unchanged while those

for couples become even less significant.

Further credibility to the interpretation of our results is given by the fact that, besides the

above-mentioned result by van Ooijen et al. (2018), the latter also show that transitions into

poor health lead to stronger declines in consumption for singles, for whom we find a stronger

effect, and that they lead to decrease in money spent on vacations. This latter result suggests

individuals are unlikely to increase expenditures in anticipation of a near death. In addition,

van Ooijen et al. (2018) show that transitions into poor health significantly increase the share of

expenditures on gifts. Given the estimates provided in Tables 5 to 7, and the complementarity

of our analysis with those by Bakx et al. (2016), Penders et al. (2017), and van Ooijen et al.

(2018), we argue that the results we present are in line with those by Kopczuk (2007), and

we thus interpret them as reflecting estate planning by individuals who did not suffer a sudden

death.

Our interpretation of the results relies on the assumption that, conditional on observables,

those who die a sudden death would have the same wealth at death, in the absence of this

‘treatment’, as those who die a non-sudden death. This assumption cannot be tested directly.

However, we perform stress-testing by using the subsample of deaths that take place during

the second half of the sample to regress wealth in 2006 on ultimate type of death. Tables C.7

to C.10 in Appendix C show the results we obtain when using the net worth and financial

wealth of singles and couples in 2006 as a dependent variable for different subsamples formed

by those who die in the periods 2010-2013, 2011-2013, 2012-2013, and 2013 respectively.

Similarly to Tables 5 and 7, we provide results with and without conditionality on previous

20As shown in Table 2, in our data we are able to distinguish institutionalized households. This category
captures households that live in a nursing home or in another type of institution.

21See Footnote 2.
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hospital admissions related to cause of death and with and without the correction for income

shocks.

Focusing on net financial wealth of singles, Table C.8 shows that when using the 2010-2013

sample the differences between sudden and non-sudden deaths are still somewhat significant.

However, once the year 2010 is removed the results become statistically insignificant. Even

though the sign of the estimates is still negative, the standard errors become rather large. These

results indicate that there are no clearly significant differences in wealth holdings in 2006 be-

tween sudden and non-sudden deaths that took place from 2011 onward. This result is in

line with the assumption of comparability between those who die suddenly and those who do

not. The statistical significance when including the deaths in 2010 indicates the possibility of

anticipation effects. These interpretations are strengthened by the fact that results are more sig-

nificant when conditioning on previous hospital admissions, in which case anticipation effects

are more likely. As mentioned in Section 3.1, anticipation effects cannot be tested with the data

at hand due to the lack of information on health status and subjective life expectancy.

We focus mostly on the net financial wealth of singles because that is where we find the

strongest baseline effects and, as explained above, where we are the most likely to capture es-

tate planning behaviour. When looking at the net worth of singles (Table C.7), we find results

comparable to those in Table C.8. That is, we find an effect that becomes less significant once

the year 2010 is excluded and that is stronger once we condition on previous hospital admis-

sions. In any case, the effect for net worth is a bit more difficult to interpret since it includes

housing wealth which is unlikely to be part of the inter-vivos transfers we aim to capture. For

couples (Tables C.9 and C.10), we find no significant effects for all the subsamples that we

analyse. These results, together with the results showing stronger effects when conditioning on

previous hospital admissions and the results showing the relevance of longer illnesses (Tables

C.3 and C.4), indicate the presence of strong anticipation effects.22

This interpretation is strengthened by the fact that Tables 2 and 4 do not indicate the pres-

ence of strong fundamental differences between sudden and non-sudden deaths that could ex-

22Summary statistics provided in Suari-Andreu (2018) suggest that there is a substantial share of non-sudden
deaths preceded by a lengthy illness often longer than ten years. This indicates the presence of a long time-window
within which estate planning can take place.
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plain our results. This argument is in line with a strand of the medical literature that provides

evidence showing that risk factors associated to cardiovascular disease (which we consider as

a sudden death), such as smoking, obesity, poor diet, and inactivity, are also related to the in-

cidence of cancer (which we consider as a non-sudden death). See for instance Johnson et al.

(2016) and Vincent et al. (2019).

Regarding the tax motive mentioned in the introduction, Appendix B shows how the 2010

reform simplified the tax rates making them somewhat less progressive. It also slightly raised

the exemption thresholds for both gifts and inheritances, while creating a new exemption for

gifts intended for home purchase or study payments. To briefly test whether the change in the

tax schedule had any effect on inter-vivos transfer related to estate planning, we re-estimate

our baseline results separately for the periods before and after 2010. These estimations yield

no significant differences between the two periods, which does not provide support for the tax

motive but does not rule it out.23 However, as mentioned in the introduction, the present study

has the goal of investigating the presence of inter-vivos transfers related to estate planning.

Identifying the tax motive and separating it from other possible motives is left for future work.

4.2 Heterogenous Effects

As argued in Section 3, the effect of interest may be heterogeneous across different charac-

teristics, i.e. gender, age, and cause of death. Testing these heterogeneities can help attribute

the effect we estimate to estate planning. In this section, we focus the analysis on the singles

subsample as there is were we find the most interesting results and the same extended analy-

ses for couples do not provide additional insights. In addition, we focus on results conditional

on non-sudden deaths having at least one cause-of-death-related hospital admission before the

wealth measurement, as in Panel (b) of Table 5.

Results show that the effects for men and women do not appear to be significantly different

from each other.24 Regarding heterogeneity of the effect across age groups, Table 8 shows

that the effect for the younger group (age<70) does not significantly differ from zero, while

for the middle-aged (70≤age<85) and older groups (age≥85) the effects are even statistically

23Results available upon request.
24Results available upon request.
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significant at the 0.1% significance level and not significantly different from each other. The

effect for the younger group is only significantly different from the effect for the older groups

(at the 1% level of significance) when using net worth as a dependent variable. Table C.11 in

the Appendix shows that the results do not qualitatively change when we consider finer age

categories, i.e. five-year age groups.25 It shows that we estimate significant results only for

ages above 70, and that the effects for the different ages are not clearly different from each

other in statistical sense.

Since life expectancy at a particular age may be quite different between males and females,

we also provide in Table 9 a triple interaction between age, gender, and our main explanatory

variable. The latter shows that we estimate a specially strong effect for older males. However,

all differences between males and females within age groups are not statistically significant at

any of the significance levels that we consider.

Regarding heterogeneity across causes of death, there are strong significant effects for both

cancer and cardiovascular diseases. However, when using net worth, the estimates do not sig-

nificantly differ across all cause-of-death categories at the 99% confidence level. When using

net financial wealth as a dependent variable, we find a very strong and significant effect for

deaths resulting from cancer and a less strong effect, but still highly significant, for deaths

resulting from cardiovascular diseases. The effect for deaths resulting from cancer is signifi-

cantly different from the effect for respiratory diseases, but not significantly different from the

effect for mental disorders. That is because the latter effect is estimated with a large degree of

uncertainty.

These results point at relevant effects for deaths resulting from cancer and cardiovascular

diseases, which is not the case for deaths resulting from respiratory diseases and mental disor-

ders. Given the reduced cognitive abilities of individuals with mental disorders, it is reasonable

to assume that the effect can be equal or close to zero, reflecting absence of estate planning. If

we break down deaths by type of cancer, we find strong and highly significant effects (at the

0.1% level) for each type of cancer, ranging from -30% for pancreatic cancer to -23% for breast

cancer. The point estimates are higher the lower is the survival rate for each type of cancer as

25Results convey the same message when we consider even more detailed age categories.
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reported by Siegel et al. (2017). However, the estimates do not significantly differ from each

other.26

When introducing children variables in our analysis (i.e. number of children outside of

the household, average permanent income of children, and average age of children) without

including any interaction term, the change in the estimated coefficients is negligible. That is

what we would expect since, even though the presence, income, and age of children do have

an effect on wealth at death, there is no obvious reason to expect that these variables would

correlate with the incidence of sudden deaths.

When comparing individuals with and without children outside of the household, Table

10 shows that we estimate a stronger effect for households without children when using net

financial wealth as dependent variable, while the effects differ very little when using net worth.

However, in both cases, these differences are not significant at the 5% level. Table 10 shows also

that the results are similar if we consider individuals with and without grandchildren. The only

relevant difference is that the point estimates are further apart from each other when using net

worth. However, also in this case the differences between having and not having grandchildren

are not significant at the 5% level. To further investigate the importance of having children and

what does this say about the potential transfer motives mentioned in the introduction, we also

estimate the main effect separately for each quartile of the distribution of the permanent income

of children. Results show no significant differences by quartile.27

The finding of no statistically significant differences between households with and without

(grand)children is in line with some of the most relevant contributions in the literature on in-

tergenerational transfers and bequests (i.e. Hurd, 1989; Kopczuk and Lupton, 2007; and Lock-

wood, 2012). Both Hurd (1989) and Lockwood (2012) find very weak evidence of a bequest

motive when estimating it based on the assumption that individuals without children do not

have a bequest motive. In our dataset, only 30.03% of single individuals and 16.49% of mar-

ried individuals die without children. Following our results and those provided by the literature

on intergenerational transfers and bequests, it is reasonable to assume that these individuals

26Results available upon request.
27If individuals transfer wealth because they care about their children’s financial situation and/or transfers are

part of an intergenerational exchange, one would expect to find a negative correlation between transfers and
permanent income of children. Results available upon request.
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may also have a preference towards giving, and thus engage in estate planning.28

4.3 Quantile Regression

Table 11 shows the results of the re-estimation of the baseline analysis for different percentiles

of the unconditional wealth distribution at and above the median.29 To obtain these results we

use recentered influence function unconditional quantile regression.30 For both net worth and

net financial wealth, we estimate significant effects along the upper half of the distribution. In

both cases, absolute effects increase as we move up the distribution, while relative effects either

decrease or stay relatively stable.

Comparing the different percentiles, we see that for financial wealth the effects at the top of

the distribution differ significantly, at the 99% level of confidence, from those at the median and

at the 75th percentile. This implies that effects estimated using OLS are not fully representative

of what happens around the median. Kopczuk (2007) reports only average effects estimated

using a sample of rich individuals in the US. Our results suggest that the results in that study

would have differed, i.e. the absolute effects would have been significantly smaller, in case

there had been a possibility to run median regressions.

If estate planning is triggered mostly by the motivation to avoid taxes, it makes sense that

individuals at the top of the distribution show smaller or similar relative effects compared to

the median, even when absolute effects are clearly larger. That is because the Dutch estate tax

schedule limits the amount of yearly tax exemptions for inter-vivos transfers, thus not allowing

the very rich to avoid most of their tax obligation in this way. It may be that individuals at the

top of the distribution find other ways within the law to avoid paying taxes, so that transfers

related to estate planning become relatively less important for them.

28Both Lockwood (2012), using the Health and Retirement Study (HRS) for the US, and Suari-Andreu et al.
(2019), using the Dutch National Bank Household Survey (DHS), find that individuals with children are more
likely to consider it important to save for a bequest. However, the share of individuals without children that
consider it important to save for a bequest is certainly non-negligible as it is reported to be above 50% in both
studies. In line with these results, Hurd and Smith (2002) use the HRS exit interviews and find that the wealth
of single individuals without children is mostly bequeathed to siblings (39%) and other relatives (45%), followed
by friends (10%) and charity (6%). Hurd and Smith (2002) report as well that if single individuals have children
they bequeath 92% of their wealth to them. In addition, they report that married individuals bequeath 80% of their
wealth to the surviving spouse. The latter result is in line with what we report in Table 6, which shows no effect
for individuals who die within a couple.

29Individuals below the median have very little or no wealth.
30For a detailed description of this estimation method, see Firpo et al. (2009).
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These results are relevant for two reasons. First, they show that the estimated effects differ

across the wealth distribution, which is something that Kopczuk (2007) cannot show since he

observes only the top 6% of observations. Second, they show that the effects are substantial

from the median onwards, which means that estate planning and inter-vivos gifts are not only

relevant for those at the top of the wealth distribution. This is in contrast with the common as-

sumption in the literature stating that bequests are a luxury good and that are thus only relevant

for those at the top of the distribution.31

5 Conclusion

In the present study we provide evidence on estate planning and inter-vivos transfers. To do

so, we use a comprehensive administrative dataset, including all deaths that occurred in the

Netherlands between 2006 and 2013, and regress wealth at time of death on a dummy variable

indicating sudden deaths while controlling for gender, age, marital status, household structure,

permanent income, and children characteristics. We find that individuals who do not suffer a

sudden death die with less wealth compared to individuals who suffer a sudden death. The

baseline effects are significant at the 1% level for couples and at the 0.1% level for singles.

They range from -4.54% for the net worth of couples to -11.63% for the net financial wealth of

singles. When controlling for the possibility of income shocks explaining our results, we find

that the effect for couples becomes less significant, while the effect for singles stays strong and

significant. In addition, we find that the effect is somewhat stronger at older ages, and that it is

especially strong when we focus on singles who die of cancer.

Following Kopczuk (2007), we interpret these results as capturing estate planning towards

the end of life. Given the Dutch institutional context, where, as explained by Bakx et al. (2016)

health and long-term care expenditures are insured to a very large extent, the results are unlikely

to be explained by increased out-of-pocket medical expenditures among individuals who suffer

a non-sudden death. This is supported by the results provided by Penders et al. (2017), who

show that out-of-pocket medical expenditures during the last year of life in the Netherlands are

far from being large enough to be able to explain our results. It is also supported by the fact that

31For a review of the literature on the bequest motive, see Suari-Andreu et al. (2019).
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our baseline results do not change significantly once we exclude from the sample individuals

who reside in nursing homes.

The results are also unlikely to be explained by differential non-medical consumption pat-

terns between individuals who suffer a sudden death and individuals who do not. That is be-

cause van Ooijen et al. (2018) find, using a representative Dutch survey covering the years in

our sample, that transitions into poor health have a negative effect on non-medical consump-

tion. This is in line with a large body of literature that has repeatedly shown that poor health

has a negative effect on the marginal utility of consumption. In addition, van Ooijen et al.

(2018) show that the decrease in non-medical expenditures is not compensated by an increase

in medical expenditures. Therefore, if individuals who do not suffer a sudden death experi-

ence worse health prior to death, any negative relation between non-sudden death and wealth

at the end of life will reflect a lower bound because of the increase in wealth due to reduced

consumption. Finally, van Ooijen et al. (2018) find as well that poor health leads to a stronger

decline in consumption for singles, increases expenditures on gifts, and decreases expenditures

on vacations, which is very much in line with our interpretation of the results we obtain.

The fact that we find the strongest effects when using net financial wealth for singles as a

dependent variable points as well in the direction that we are indeed capturing estate planning

type of behaviour. That is because, on the one hand, transfers are arguably more likely to take

place in the form of liquid wealth while, on the other hand, married individuals are likely to

have a bequest motive towards their partner, which we do not capture since we observe wealth

at the household level. Given these results, the richness of our data, and the adequacy of the

Dutch context, our study provides additional credibility to the strategy by Kopczuk (2007)

to capture the presence of estate planning and inter-vivos transfers, which reflects a general

preference for giving compared to other possible uses of wealth at the end of life.

Finding a significant effect even if we measure wealth only at the end of the year previous

to death indicates that the inter-vivos transfers we capture may take place over a relatively long

period of time. This is in line with the fact that many individuals in our sample experienced

hospital admissions related to the cause of death already several years before death. There are

several reasons why these transfers could take place over several years. First, it may simply

26



be because individuals are never perfectly certain about their remaining lifetime. Second, if

transfers occur for tax purposes it is beneficial to transfer the tax-exempt amount every year,

and in any case to transfer wealth at least six months before death. Third, if the transfers

respond to a pure giving motive, individuals may prefer smoothing transfers over time, or at

least providing them with enough time, such that the utility derived from giving can be enjoyed

while alive. A similar argument applies in the case of transfers being provided for informal

care. Future work is needed to measure the relative importance of these different motives.

Given our results and the tax incentives embedded in the Dutch system, it is very likely

that, at least partially, inter-vivos transfers are motived by tax avoidance. It is for instance

highly probable that our results would change if the look-back period would be extended from

the current six months to a substantially longer period of time. However, it is difficult to

separately identify the tax motive from altruism and/or the joy of giving as these motives are

not necessarily mutually exclusive. As an addition to our results, we test whether the change

in the inheritance and gift tax schedule that took place in 2010 has an effect on our results and

find no significant impact. This does not provide support for the tax motive but does not rule it

out. Future work is required to investigate the effect of changes in the inheritance tax schedule

and/or the look-back period on saving and estate planning at the end of life.

In addition, future work is also required to explore the further implications of inter-vivos

transfers at the end of life for the understanding of the saving and consumption behaviour of

individuals over the life cycle. On the one hand, it may be that the preference for giving is

triggered only towards the end of life. On the other hand, it may be that this preference also

governs individual’s decisions earlier in the life cycle. If the latter case is true, our results

would then suggest that the parameter measuring the strength of the bequest motive as usually

modelled in the life-cycle model is positive. This would be in line with the results in Kopczuk

and Lupton (2007) and Lockwood (2012, 2018), who study the presence and intensity of the

bequest motives using structural models.
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De Nardi, et al. 2017. “End-of-Life Medical Spending in Last Twelve Months of Life is

Lower than Previously Reported.” Health Affairs, 36(7): 1211–1217.

French, Eric, John Bailey Jones, Elaine Kelly, and Jeremy McCauley. 2021. “End-of-Life

Medical Expenses.” Handbook of Aging and the Social Sciences, Kenneth Ferraro and Deb-

orah Carr (Ed), 393–410.
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Tables

Table 1: Wealth at the End of Life (thousands of Euros)

Mean p10 p25 p50 p75 p90 p95 p99 Obs.

Net worth

Single females 132 1 5 21 127 366 569 1,336 409,816

Single males 152 0 3 23 167 410 629 1,463 213,223

Married females 236 1 14 91 288 534 786 1,921 146,115

Married males 253 2 16 104 309 573 841 2,037 304,128

All 184 1 7 32 223 466 698 1,638 1,073,282

Net financial wealth

Single females 62 0 4 16 42 140 255 749 409,816

Single males 67 0 2 15 46 147 270 791 213,223

Married females 90 1 6 24 68 179 314 1,049 146,115

Married males 97 1 8 25 72 186 330 1,143 304,128

All 77 0 4 20 54 162 287 896 1,073,282
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Table 2: Summary Statistics by (Non-)Sudden Death

Sudden deaths Non-sudden deaths

Variable Mean Median Mean Median

Permanent income 18,932 16,491 19,337 16,910

Net worth 181,381 29,228 184,845 32,863

Net financial wealth 79,041 19,900 76,661 19,584

Female 0.51 - 0.56 -

Age 77.42 82 76.46 79

Retired 0.75 - 0.77 -

Number of children 2.20 2 2.27 2

Marital status

Married 0.34 - 0.43 -

Divorced 0.08 - 0.08 -

Widowed 0.23 - 0.21 -

Never married 0.35 - 0.27 -

Household structure

One person household 0.36 - 0.31 -

Single parent 0.03 - 0.03 -

Couple without children 0.27 - 0.36 -

Couple with children 0.06 - 0.06 -

Multiperson household 0.05 - 0.04 -

Institutionalized household 0.23 - 0.20 -

Notes: Multiperson household refers to households with any of the other possible structures (except institutionalized house-
hold) plus at least one additional member who is not a child or a spouse. A household is considered institutionalized if at
least one member lives in a nursing home or other institution. The dataset is composed of 141,655 sudden deaths (13.20%)
and 931,627 non-sudden deaths (86.80%).
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Table 3: Net Financial Wealth by (Non-)Sudden Death and Marital Status

Single Married

Mean Median Mean Median

Sudden death 67,890 16,721 100,733 25,362

Non-sudden death 63,266 15,296 94,298 24,472

Table 4: Share of Sudden Deaths by Age, Gender, and Marital Status

Single Married

Females Males Females Males

Age cat. Share Obs. Share Obs. Share Obs. Share Obs.

<50 14.21% 2.49% 24.88% 8.06% 11.43% 6.69% 21.59% 3.16%

50-59 10.53% 3.29% 16.35% 9.82% 8.09% 13.88% 14.31% 8.14%

60-69 9.99% 6.39% 13.02% 14.78% 7.84% 23.18% 9.78% 20.05%

70-79 12.38% 16.39% 11.13% 22.60% 11.01% 29.32% 8.72% 33.49%

80-89 15.84% 44.54% 12.44% 32.43% 14.57% 24.20% 10.22% 30.69%

≥90 18.59% 27.15% 16.26% 12.31% 17.91% 2.74% 14.59% 4.47%

All 15.45% 100% 14.09% 100% 10.95% 100% 10.51% 100%
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Table 5: Results - Baseline

Net worth Net financial wealth

(a)

Singles -7,643.79*** -5.49% -4,446.95*** -6.94%
(1,642.00) (1.18%) (1,278.34) (2.00%)

Couples -11,374.39** -4.60% -7,797.85* -8.22%
(3,635.17) (1.47%) (3,175.98) (3.35%)

(b)

Singles -10,106.52*** -7.26% -7,284.17*** -11.63%
(1,819.19) (1.31%) (1,441.29) (2.30%)

Couples -11,413.14** -4.54% -10,010.55** -10.57%
(3,848.61) (1.53%) (3,315.01) (3.50%)

Notes: Each cell provides an estimate of β1 in Equation (1). Percentage effects are presented next to each co-
efficient estimate. Heteroskedasticity-robust standard errors are provided in parenthesis. Panel (b) provides the
same estimates as Panel (a) conditional on non-sudden deaths having at least one hospital admission related to
cause of death before the wealth measurement. In Panel (a), singles regressions include 623,039 observations,
while couples regressions include 450,243 observations. In Panel (b), singles regressions include 296,744 ob-
servations, while couples regressions include 245,849 observations. *Significant at the 5% level, **significant
at the 1% level, ***significant at the 0.1% level.
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Table 6: Results - Effects by Trimester of Death

Net worth Net financial wealth

Singles

T1 -10,831.83*** -7.78% -4,324,28* -6.90%
(3,174.79) (2.28%) (2,006.72) (3.20%)

T2 -4,785,46 -3.44% -5,055.57* -8.07%
(2,998.30) (2.15%) (2,276.11) (3.63%)

T3 -15,297.18*** -10.99% -11,908.74*** -19.01%
(3,716.83) (2.67%) (3,052.12) (4.87%)

T4 -9,826.97* -7.06% -8,541.60* -13.64%
(4,275.52) (3.07%) (3,716.14) (5.93%)

Couples

T1 -12,842.59 -9.22% -14,082.87* -22.48%
(7,950.73) (5.71%) (6,884.04) (10.99%)

T2 1,161.44 0.83% 2,576.84 4.11%
(5,359.62) (3.85%) (3,941.74) (6.29%)

T3 -24,746.89*** -17.77% -17,905.04** -28.58%
(6,475.511) (4.65%) (5,330.43) (8.51%)

T4 -9,854.89 -7.08% -10,597.41 -16.92%
(9,130.33) (6.56%) (8,190.19) (13.07%)

Notes: Percentage effects are presented next to each coefficient estimate. Heteroskedasticity-robust standard
errors are provided in parenthesis. As in Panel (b) of Table 5 estimates are conditional on non-sudden deaths
having at least one hospital admission related to cause of death before the wealth measurement. Singles re-
gressions include 296,744 observations, while couples regressions include 245,849 observations. *Significant
at the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table 7: Results - Income Shocks Excluded

Net worth Net financial wealth

(a)

Singles -9,087.48*** -6.20% -4,647.89*** -6.76%
(1,677.29) (1.14%) (1,252.62) (1.82%)

Couples -11,431.89* -4.50% -7,604.85 -7.47%
(4,445.03) (1.75%) (3,930.79) (3.86%)

(b)

Singles -10,158.91*** -6.88% -6,905.82*** -10.15%
(1,846.52) (1.25%) (1,425.67) (2.10%)

Couples -8,260.69 -3.19% -8,688.47* -8.42%
(4,730.20) (1.82%) (4,042.83) (3.92%)

Notes: Each cell provides an estimate of β1 in Equation (1). Percentage effects are presented next to each
coefficient estimate. Heteroskedasticity-robust standard errors are provided in parentheses. Panel (b) pro-
vides the same estimates as Panel (a) conditional on non-sudden deaths having at least one previous hospital
admission related to cause of death before the wealth measurement. In Panel (a), singles regressions include
503,165 observations, while couples regressions include 317,843 observations. In Panel (b), singles regres-
sions include 243,252 observations, while couples regressions include 164,729 observations. *Significant at
the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table 8: Results - Age and Cause of Death Interaction (Singles)

Net worth Net financial wealth

Age

Age<70 12,032.03* 11.40% 772.48 1.96%
(5,539.12) (5.25%) (4,552.97) (11.60%)

70≤Age<85 -11,824.46*** -8.09% -7,885.22*** -12.81%
(2,645.28) (1.81%) (1,893.43) (3.08%)

Age≥85 -12,290.44*** -8.26% -8,389.79*** -11.21%
(2,593.88) (1.74%) (2,140.38) (2.86%)

Cause of death

Cancer -11,211.26*** -7.45% -14,621.90*** -24.38%
(2,705.91) (1.80%) (2,221.24) (3.70%)

Cardiovascular -9,879.29*** -7.22% -5,917.48*** -9.56%
(2,144.11) (1.57%) (1,738.42) (2.81%)

Respiratory -12,420.47*** -11.48% -1,365.10 -2.79%
(3,035.52) (2.81%) (2,236.58) (4.57%)

Mental 2,456.52 1.60% 6,597.09 7.88%
(8,672.35) (5.61%) (8,108.70) (9.69%)

Notes: Each cell provides an estimate of the main effect for each age or cause of death group. Percentage effects are
presented next to each coefficient estimate. Estimates are obtained by interacting NON-SUDDENi in Equation (1) with
age and with cause of death dummies. Heteroskedasticity-robust standard errors are provided in parentheses. All estimates
are conditional on non-sudden deaths having at least one previous hospital admission related to cause of death before the
wealth measurement. Regressions include 296,744 observations. *Significant at the 5% level, **significant at the 1% level,
***significant at the 0.1% level.
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Table 9: Results - Gender-Age Interaction (Singles)

Net worth Net financial wealth

Age<70 Male 8,181.77 5.88% 5,099.92 8.14%
(7,419.05) (5.33%) (6,574.09) (10.50%)

Female -6,907.75 -4.96% -9,699.41** -15.48%
(7,329.00) (5.26%) (3,188.83) (5.09%)

70≤Age<85 Male -17,557.47*** -12.61% -11,642.14*** -18.59%
(5,179.66) (3.72%) (3,612.70) (5.77%)

Female -9,539.18*** 6.85% -6,316.18** -10.08%
(2,999.29) (2.15%) (2,200.95) (3.51%)

Age≥85 Male -25,411.83** -18.25% -21,455.63** -34.25%
(8,432.09) (6.06%) (6,908.85) (11.03%)

Female -8,925.50*** -6.41% -4,789.82* -7.65%
(2,484.32) (1.78%) (2,081.46) (3.32%)

Notes: Each cell provides an estimate of the main effect for each gender-age group. Percentage effects are presented next to each
coefficient estimate. Estimates are obtained by means of a triple interaction between NON-SUDDENi, a gender dummy, and a set of
age dummies. Heteroskedasticity-robust standard errors are provided in parentheses. All estimates are conditional on non-sudden
deaths having at least one previous hospital admission related to cause of death before the wealth measurement. Regressions include
296,744 observations. *Significant at the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table 10: Results - Presence of Children and Grandchildren (Singles)

Net worth Net financial wealth

Presence of children

With -9,006.83*** -6.47% -3,990.66* -6.37%
(2,232.13) (1.60%) (1,791.61) (2.86%)

Without -8,479.87** -6.09% -10,535.86*** -16.82%
(3,147.06) (2.26%) (2,492.27) (3.98%)

Presence of grandchildren

With -4,696.66 3.37% -3,238.29 -5.17%
(3,203.49) (2.30%) (2,159.70) (3.45%)

Without -10,436.25*** -7.50% -7,034.65*** -11.23%
(2,203.69) (1.58%) (1,814.54) (2.90%)

Notes: Each cell provides an estimate of the main effect for each subgroup. Percentage effects are presented next to each
coefficient estimate. Estimates are obtained by interacting NON-SUDDENi in Equation (1) with dummies indicating presence
of children outside of the household and of grandchildren. Heteroskedasticity-robust standard errors are provided in parentheses.
All estimates are conditional on non-sudden deaths having at least one previous hospital admission related to cause of death
before the wealth measurement. Regressions include 296,744 observations. *Significant at the 5% level, **significant at the
1% level, ***significant at the 0.1% level.
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Table 11: Results - Unconditional Quantile Regression (Singles)

Net worth Net financial wealth

p50 -2,451.84*** -11.34% -1,848.05*** -12.27%
(170.45) (0.79%) (130.60) (0.87%)

p75 -16,745.15*** -11.41% -5,486.03*** -13.16%
(1,942.47) (1.32%) (464.26) (1.11%)

p90 -21,430.21*** -5.60% -18,042.73*** -13.08%
(2,968.58) (0.78%) (1,626.15) (1.18%)

p95 -19,138.57*** -3.25% -26,043.58*** -10,35%
(5,342.79) (0.91%) (3,149.32) (1.25%)

p99 -68,226.20* -4.99% -105,507.24*** -14,28%
(30,467.35) (2.23%) (23,157.35) (3.13%)

Notes: Each cell provides an estimate of the main effect for each percentile using Recentered Influence Func-
tion (RIF) unconditional quantile regressions. Percentage effects are presented next to each coefficient esti-
mate. Heteroskedasticity-robust standard errors are provided in parentheses. All estimates are conditional on
non-sudden deaths having at least one previous hospital admission related to cause of death before the wealth
measurement. Regressions include 296,744 observations. *Significant at the 5% level, **significant at the 1%
level, ***significant at the 0.1% level.
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Appendices

A Variable Definitions and Summary Statistics

Table A.1: Variable Definitions

Variable Definition

Net worth Total assets minus total liabilities at the household level. Measured as of Decem-
ber 31 of the year prior to death.

Net financial
wealth

Sum of deposits, savings accounts, stocks and bonds, minus non-mortgage debt
at the household level. Measured as of December 31 of the year prior to death.

Sudden death Dummy variable indicating unexpected deaths that occur instantaneously or
within a few hours of an abrupt change in a person’s clinical state. Opera-
tionalized using the ICD-10 categories for myocardial infarction, cardiac arrest,
congestive heart failure, stroke, sudden death from unknown causes, transport
accidents, and death caused by other accidents and violence. Individuals with
one or more hospital admissions due to cardiovascular disease are excluded from
the sudden death category if their death resulted from one of the cardiovascular
causes mentioned here.

Marital status Marital status of single decedents. 1: Never married; 2: Divorced or separated;
3: Widowed.

Household
structure

Demographic structure of the household. 1: One-person household; 2: Single
parent; 3: Couple without children; 4: Couple with children; 5: Multiperson
household; 6: Institutionalized household.

Age The age groups for the baseline analysis are: age<50, 50-59, 50-69, 70-79, 80-
89, age≥90. The age groups for the heterogeneity analysis are: age<70; 70-84;
age≥85.

Permanent
income

If the main source of income in the year prior to death is not pension income:
average of yearly equivalized household income between 2003 and the year prior
to death. If the main source of income the year prior to death is pension income:
equivalized household income in the year prior to death. Income is equivalized
by diving it by the square root of the number of members in the household.

Delay Measure in days of the delay between wealth measurement and time of death.
Wealth measurement corresponds to December 31 of the year prior to death.

Children
outside

Presence of children outside the household.

Avg. age of
children

Average age of the children of the decedent.

Avg. permanent
income of chil-
dren

Average permanent income of the children of the decedent. Permanent income is
computed using the same method as for the permanent income of the decedent.

Notes: ICD-10 stands for the International Statistical Classification of Diseases and Related Health Problems assembled by the World
Health Organization.
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Table A.2: Summary Statistics - Singles

Variable Mean Median Std. Dev. Min. Max.

Net worth 139,193.80 22,073 487,880.70 -2.06e+07 6.69e+07

Net financial wealth 64,047.77 15,759 361,415.90 -2.06e+07 6.59e+07

Sudden death 0.16 - - - -

Female 0.52 - - - -

Marital status

Never married 0.48 - - - -

Divorced or separated 0.15 - - - -

Widowed 0.35 - - - -

Household structure

One person household 0.58 - - - -

Single parent 0.05 - - - -

Multiperson household 0.06 - - - -

Institutionalized household 0.31 - - - -

Age

<70 0.13 - - - -

70-85 0.24 - - - -

>85 0.63 - - - -

Permanent income 18,364.87 16,100 9,573.88 -353,553.40 670,258.80

Retired 0.81 - - - -

Delay 177.63 174 107.72 0 365

Presence of children 0.71 - - - -

outside

Avg. age of children 52.10 53.50 10.18 0 89

Avg. permanent income 23,802.62 22,074.25 10,669.25 -139,308.30 766,374.40

of children
Note: All summary statistics are based on the number of observations in the singles regressions of Panel (a) in Table 5, i.e. 623,039.
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Table A.3: Summary Statistics - Couples

Variable Mean Median Std. Dev. Min Max.

Net worth 247,456.60 100,122 847,030.50 -1.42e+07 2.58e+08

Net financial wealth 94,809.91 24,821 701,322.9 -6.96e+07 2.53e+08

Sudden death 0.11 - - - -

Female 0.33 - - - -

Household structure

Couple without kids 0.79 - - - -

Couple with kids 0.09 - - - -

Multiperson household 0.03 - - - -

Institutionalized household 0.07 - - - -

Age

<70 0.35 - - - -

70-85 0.50 - - - -

>85 0.15 - - - -

Permanent income 20,523.30 17,937.18 11,046.35 -353,553.40 707,106.80

Retired 0.74 - - - -

Delay 181.09 179 107.31 0 365

Presence of children 0.84 - - - -

outside

Avg. age of children 44.23 45 9.21 0 86

Avg. permanent income 23,109.44 21,593.64 9,744.10 -183,785.50 506,818

of children
Note: All summary statistics are based on the number of observations in the couples regressions of Panel (a) in Table 5, i.e. 450,243.
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Table A.4: Sudden Death Categories ICD-10

Category Frequency Percentage

Acute myocardial infarction 34,578 24.41%

Cardiac arrest 13,520 9.54%

Congestive heart failure 23,533 16.61%

Stroke 38,729 27.34%

Transport accidents 4,670 3.30%

Other accidents and violence 23,468 16.57%

Sudden deaths from unknown causes 3,157 2.23%

Total 141,655 100%

Note: Causes of death are classified according to the ICD-10. For further information, see WHO (2016).

Table A.5: Cause of Death Categories ICD-10

Category Frequency Percentage

Infectious diseases 17,133 1.60%

Neoplasms 338,811 31.57%

Blood diseases 3,608 0.34%

Endocrine, nutritional, and metabolic diseases 30,453 2.84%

Mental and behavioural disorders 61,544 5.73%

Diseases of the nervous system 37,382 3.48%

Diseases of the ear and mastoid process 123 0.01%

Diseases of the circulatory system 313,222 29.18%

Diseases of the respiratory system 107,154 9.98%

Diseases of the digestive system 41,170 3.84%

Diseases of the skin 2,888 0.27%

Diseases of the musculoskeletal system 6,909 0.64%

Diseases of the genito-urinary system 26,194 2.44%

Pregnancy, childbirth, and puerperium 57 0.01%

Conditions originating in the perinatal period 3 0.00%

Congenital malformations 1,703 0.16%

Ill-defined conditions 41,942 3.91%

External causes of morbidity and mortality 42,986 4.01%

Total 1,073,282 100%

Notes: Causes of death are classified according to the ICD-10. For further information, see WHO (2016).
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Table A.6: Cancer Deaths by Type of Cancer ICD-10

Category Frequency Percentage

Lung 79,836 23.56%
Colon 30,501 9.00%
Breast 25,897 7.64%
Prostate 19,814 5.85%
Pancreas 18,992 5.61%
Oesophagus 12,652 3.73%
Stomach 11,278 3.33%
Other 139,841 41.27%
Total 338,811 100%
Note: Causes of death are classified according to the ICD-10. For further information, see
WHO (2016).
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B Gift and Inheritance Tax Schedule in the Netherlands

B.1 Tax Schedule

Table B.1: Gift and Inheritance Tax Rates (before 01/01/2010)

Brackets Partners Grandchildren Siblings Non-relatives
(1000 BC) and children and parents

0-22 5% 8% 26% 41%

22-45 8% 13% 30% 45%

45-90 12% 19% 35% 50%

90-180 15% 24% 39% 54%

180-360 19% 30% 44% 59%

365-900 23% 37% 48% 63%

Above 900 27% 43% 53% 68%

Note: Both before and after the 2010 reform, gifts are not considered as part of the inheritance as long as they
take place six months before death.

Exemptions for gifts before 01/01/2010 (1000 BC):

• Children: 4.5.

• Children from 18 to 35 years (one-time): 23.

• Others: 3.

Exemptions for inheritances before 01/01/2010 (1000 BC):

• Partners (married): 530.

• Partners (not married): 100 - 530, depending on length of cohabitation.

• Children ≥ 23 years: 10 provided that inheritance < 27.

• Children < 23 years: 4.5 per year below 23, with a minimum of 10.

• Handicapped children: 4.5 per year below 23, with a minimum of 14. 10 if children
older than 23 years.

• Parents: 45.
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• Grandchildren: 10 provided that inheritance < 10.

• Others: 2.

Table B.2: Gift and Inheritance Tax Rates (after 01/01/2010)

Brackets Partners Grandchildren Others
(1000 BC) and children

0-118 10% 18% 30%

Above 118 20% 36% 40%

Note: Both before and after the 2010 reform, gifts are not considered as part of the inheritance
as long as they take place six months before death.

Exemptions for gifts after 01/01/2010 (1000 BC):

• Children: 5.

• Children from 18 to 35 years (one-time): 24.

• Children from 18 to 35 years (one-time, if used for home purchase or studies): 50.

• Others: 2.

Exemptions for inheritances after 01/01/2010 (1000 BC):

• Partners: 600.

• Children and grandchildren: 19.

• Handicapped children: 57.

• Parents: 45.

• Others: 2.
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B.2 Tax Incentives for Inter-vivos Transfers

Both before and after the 2010 reform, individuals could avoid taxes by apportioning their

estate and using the yearly tax exemption for gifts shown in Section B.1 above. The Dutch

tax system allows giving 5,000 Euros (4,500 before 2010) to each child tax free once a year.

The same exemption for recipients other than children is 2,000 Euros (3,000 before 2010). In

addition, there are extra one-time exemptions for children that go up to 50,000 Euros if the gift

is used for home purchase or study fees (the maximum before 2010 is 23,000 Euros). When

using the gift exemptions to transfer part of their estate, individuals can avoid taxes for a larger

share of their estate than allowed by the inheritance tax exemptions. In addition to using the

tax exemptions, individuals can target a lower tax bracket by diving their overall inheritance

into smaller chunks. In that way using the progressive nature of the tax schedule to reduce the

overall tax burden.

It is important to note as well that all gifts made within six months prior to death are counted

as part of the inheritance for tax purposes. Therefore, gifts taking place six months before death

are taxed separately. This provides a big advantage compared to other Western countries that

also have an inheritance tax schedule, since in most cases this look-back period is much longer.

For the sake of comparison, in the UK the look-back period is seven years. This feature of

the Dutch gift and inheritance tax schedule provides a considerably better chance to apportion

estates and avoid taxes via inter-vivos transfers. For further international comparisons, see

Ernst&Young (2017).

51



C Additional Results

Table C.1: Baseline Results - Alternative Permanent Income

Net worth Net financial wealth

(a)

Singles -7,780.86*** 5.59% -4,256.28*** 7.07%
(1,627.69) (1.17%) (1,269.56) (2.11%)

Couples -11.976.62** 4.84% -8,195.25* 8.64%
(3,635.44) (1.47%) (3,173.97) (3.35%)

(b)

Singles -9,865.01*** 7.08% -7,094.43*** 11.32%
(1,802.32) (1.29%) (1,427.20) (2.28%)

Couples -12,027.96** 4.79% -10,337.16** 10.91%
(3,830.92) (1.53%) (3,305.47) (3.49%)

Notes: Each cell provides an estimate of β1 in Equation (1). Percentage effects are presented next to each co-
efficient estimate. Heteroskedasticity-robust standard errors are provided in parenthesis. Panel (b) provides
the same estimates as Panel (a) conditional on non-sudden deaths having at least one hospital admission
related to cause of death before the wealth measurement. In Panel (a), singles regressions include 623,039
observations, while couples regressions include 450,243 observations. In Panel (b), singles regressions in-
clude 296,744 observations, while couples regressions include 245,849 observations. *Significant at the 5%
level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.2: Baseline Results - Constant Household Structure

Net worth Net financial wealth

(a)

Singles -7,686.98*** 5.51% -4,398.68*** 6.84%
(1,664.72) (1.19%) (1,296.74) (2.02%)

Couples -8.821.78** 3.56% -5,295.59 5.59%
(3,378.81) (1.36%) (2,832.78) (2.99%)

(b)

Singles -9,689.02*** 6.94% -6,965.91*** 11.08%
(1,830.57) (1.31%) (1,445.38) (2.30%)

Couples -8,655.97* 3.45% -7,246.44* 7.67%
(3,535.30) (1.41%) (2,915.88) (3.09%)

Notes: Each cell provides an estimate of β1 in Equation (1). Percentage effects are presented next to each co-
efficient estimate. Heteroskedasticity-robust standard errors are provided in parenthesis. Panel (b) provides
the same estimates as Panel (a) conditional on non-sudden deaths having at least one hospital admission
related to cause of death before the wealth measurement. In Panel (a), singles regressions include 623,039
observations, while couples regressions include 450,243 observations. In Panel (b), singles regressions in-
clude 296,744 observations, while couples regressions include 245,849 observations. *Significant at the 5%
level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.3: Results - By Years Since First Hospital Intake

Net worth Net financial wealth

(a)

Singles Years -693.39** -0.50% -593.95** -0.93 %
since intake (223.88) (0.16%) (180.61) (0.28%)

10+ -8,667.41*** -6.23% -3,039.28 -4.75%
(1,979.98) (1.42%) (1,679.09) (2.62%)

Couples Years 244.38 0.10% -354.89 0.37%
since intake (489.54) (0.20%) (405.67) (0.43%)

10+ -10,013.24** -4.05% -3,271.77 -3.46%
(3,253.60) (1.31%) (2,658.75) (2.80%)

(b)

Singles Years -1,107.77*** -0.80% -506.80* -0.81%
since intake (269.36) (0.19%) (218.83) (0.35%)

10+ -11,944.18*** -8.58% -3,031.79 -4.84%
(2,262.09) (1.62%) (1,915.22) (3.06%)

Couples Years -269.21 -0.11% -139.97 -0.15%
since intake (546.81) (0.22%) (448.59) (0.47%)

10+ -13,881.25*** -5.53% -2,701.48 -2.85%
(3,788.84) (1.51%) (3,099.49) (3.27%)

Notes: Each cell provides results obtained when substituting the main explanatory variable in Equation (1) by a variable
indicating the years since the first hospital intake related to the cause of death (taking values from zero to ten) and a
dummy variable indicating whether the first intake took place more than 10 years before death. Percentage effects are
presented next to each coefficient estimate. Heteroskedasticity-robust standard errors are provided in parenthesis. Panel
(b) provides the same estimates as Panel (a) conditional on non-sudden deaths having at least one hospital admission
related to cause of death before the wealth measurement. In Panel (a), singles regressions include 623,039 observations,
while couples regressions include 450,243 observations. In Panel (b), singles regressions include 296,744 observations,
while couples regressions include 245,849 observations. *Significant at the 5% level, **significant at the 1% level,
***significant at the 0.1% level.
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Table C.4: Results - By Years Since First Hospital Intake (Income Shocks Excluded)

Net worth Net financial wealth

(a)

Singles Years -609.05* -0.42% -560.07** -0.81%
since intake (243.49) (0.17%) (194.47) (0.28%)

10+ -9,812.16*** -6.69% -4,145.40* -6.03%
(2,175.49) (1.48%) (1,839.40) (2.67%)

Couples Years 519.62 0.20% -311.61 -0.31%
since intake (609.60) (0.24%) (490.55) (0.48%)

10+ -4,145.69 -1.63% 1,680.09 1.65%
(4,308.96) (1.69%) (3,702.51) (3.64%)

(b)

Singles Years -1,223.64*** -0.83% -533.445* -0.78%
since intake (286.48) (0.19%) (231.12) (0.34%)

10+ -14,126.24*** -9.56% -4,462.86* -6.56%
(2,463.17) (1.67%) (2,072.66) (3.05%)

Couples Years 113.43 0.04% -133.21 -0.13%
since intake (685.31) (0.26%) (535.59) (0.52%)

10+ -6,504.13 -2.51% 2,571.19 2.49%
(5,007.93) (1.93%) (4,294.59) (4.16%)

Notes: Each cell provides results obtained when substituting the main explanatory variable in Equation (1) by a variable
indicating the years since the first hospital intake related to the cause of death (taking values from zero to ten) and a
dummy variable indicating whether the first intake took place more than 10 years before death. Panel (b) provides the
same estimates as Panel (a) conditional on non-sudden deaths having at least one hospital admission related to cause
of death before the wealth measurement. In Panel (a), singles regressions include 503,165 observations, while couples
regressions include 317,843 observations. In Panel (b), singles regressions include 243,252 observations, while couples
regressions include 164,729 observations. *Significant at the 5% level, **significant at the 1% level, ***significant at
the 0.1% level.
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Table C.5: Results - Nursing Homes Excluded

Net worth Net financial wealth

(a)

Singles -8,561.32*** -5.08% -4,711.01** -6.68%
(2,257.55) (1.34%) (1,791.06) (2.54%)

Couples -11,533.73** -4.52% -7,618.09* -7.86%
(3,894.29) (1.53%) (3,411.09) (3.52%)

(b)

Singles -11,679.87*** -7.12% -8,138.47*** -11.96%
(2,450.35) (1.49%) (1,965.30) (2.89%)

Couples -10,583.49* 4.21% -9,554.68** -9.92%
(4,096.22) (1.63%) (3,534.73) (3.67%)

Notes: Each cell provides an estimate of β1 in Equation (1). Percentage effects are presented next to each co-
efficient estimate. Heteroskedasticity-robust standard errors are provided in parenthesis. Panel (b) provides
the same estimates as Panel (a) conditional on non-sudden deaths having at least one hospital admission re-
lated to cause of death before the wealth measurement. In all regressions provided in this table, the number
of observations are the same as in Table 5 except for the exclusion of institutionalized households. The share
of institutionalized households is provided in Table 2. *Significant at the 5% level, **significant at the 1%
level, ***significant at the 0.1% level.
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Table C.6: Results - Nursing Homes and Income Shocks Excluded

Net worth Net financial wealth

(a)

Singles -10,580.53*** -5.77% -4,937.79** -6.32%
(2,394.40) (1.31%) (1,827.85) (2.34%)

Couples -12,121.28* 4.57% -7,790.43 -7.41%
(4,862.54) (1.83%) (4,311.83) (4.10%)

(b)

Singles -12,052.73*** -6.69% -7,814.64*** -10.24%
(2,571.90) (1.43%) (2,012.92) (2.64%)

Couples -7,204.26 -2.68% -8,351.24 -7.87%
(5,142.63) (1.91%) (4,404.88) (4.15%)

Notes: Each cell provides an estimate of β1 in Equation (1). Percentage effects are presented next to
each coefficient estimate. Heteroskedasticity-robust standard errors are provided in parenthesis. Panel
(b) provides the same estimates as Panel (a) conditional on non-sudden deaths having at least one hos-
pital admission related to cause of death before the wealth measurement. In all regressions provided in
this table, the number of observations are the same as in Table 7 except for the exclusion of institution-
alized households. The share of institutionalized households is provided in Table 2. *Significant at the
5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.7: Results - Stress Testing (Net Worth of Singles)

Without income shock correction With income shock correction

2010-2013

Unconditional on -12,433.24*** -8.08% -14.063,52*** -8.64%
hospital admissions (3,112.28) (2.02%) (3,440.57) (2.11%)

Conditional on -14,252.96*** -9.66% -15.155,57*** -9.03%
hospital admissions (3,632.67) (2.46%) (3,921.12) (2.34%)

2011-2013

Unconditional on -12,700.64** -8.67% -15,011.51** -9.63%
hospital admissions (4,449.12) (3.04%) (5,189.09) (3.33%)

Conditional on -15,128.40** -10.14% -15.093,58* -9.38%
hospital admissions (4,702.96) (3.15%) (5,936.85) (3.69%)

2012-2013

Unconditional on -11,149.69* -7.57% -12,237.77* -8.18%
hospital admissions (4,448.95) (3.02%) (5,201.76) (3.48%)

Conditional on -12,600.46* -8.01% -11,696.44 7.14%
hospital admissions (5,234.20) (3.33%) (6,700.76) (4.09%)

2013

Unconditional on -18,238.45* 12.43% -23.221,70** -14.81%
hospital admissions (8,771.88) (5.98%) (7,208.69) (4.60%)

Conditional on -18.205,33* -12.08% -21.094,57* -12.88%
hospital admissions (7.542,11) (5.00%) (8,050.60) (4.92%)

Notes: Percentage effects are presented next to each coefficient estimate. Heteroskedasticity-robust standard errors are provided
in parenthesis. The number fo observations included in the regressions provided in this table go from 254,037 (top left) to 25,019
(bottom right). *Significant at the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.8: Results - Stress Testing (Financial Wealth of Singles)

Without income shock correction With income shock correction

2010-2013

Unconditional on -7,699.82* -11.85% -8,749.54* -12.49%
hospital admissions (3,004.43) (4.62%) (3,531.54) (5,04%)

Conditional on -10,335.58** -15.80% -10,674.10** -14.93%
hospital admissions (3,195.91) (4.88%) (3,958.85) (5.54%)

2011-2013

Unconditional on -7,093.16 -10.73% -7,557.43 -10.58%
hospital admissions (4,010.42) (6.07%) (4,765.63) (6.67%)

Conditional on -10,310.32* -15.57 % -9,491.34 -13.02%
hospital admissions (4,224.51) (6.38%) (5,490.11) (7.53%)

2012-2013

Unconditional on -5,114.08 -7.72% -4,317.02 -6.00%
hospital admissions (4,002.79) (6.04%) (4,897.89) (6.81%)

Conditional on -7,784.98 -11.59 % -5,946.50 -8.02%
hospital admissions (4,751.67) (7.07%) (6,366.15) (8.59%)

2013

Unconditional on -9,666.94 -14.95 % -10,529.56 -15.18%
hospital admissions (5,902.11) (9.13%) (6,591.41) (9.50%)

Conditional on -10,740.86 -16.40% -11,303.33 -15.88%
hospital admissions (6,646.70) (10.15%) (7,374.24) (10,36%)

Notes: Percentage effects are presented next to each coefficient estimate. Heteroskedasticity-robust standard errors are provided
in parenthesis. The number fo observations included in the regressions provided in this table go from 254,037 (top left) to 25,019
(bottom right). *Significant at the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.9: Results - Stress Testing (Net Worth of Couples)

Without income shock correction With income shock correction

2010-2013

Unconditional on -7.499,38 -2.86 % -4,825.78 -1.76%
hospital admissions (6.280,68) (2.40%) (7,399.45) (2.70%)

Conditional on -8.469,32 -3.22% -219.06 -0.08%
hospital admissions (6,968.45) (2.65%) (9,389.10) (3.43%)

2011-2013

Unconditional on -12,134.56 -4.98% -8,177.50 -2.94%
hospital admissions (8,059.65) (3.31%) (9,489.96) (3.41%)

Conditional on -13,956.25 -5.27% -4,050.98 1.44%
hospital admissions (8,999.77) (3.40%) (11,748.24) (4.18%)

2012-2013

Unconditional on -16,774.22 6.35% -12,718.38 -4.57%
hospital admissions (11,060.51) (4.19%) (12,443.48) (4.47%)

Conditional on -18,907.72 7.14% -11,233.48 -3.98%
hospital admissions (11,420.65) (4.31%) (10,392.05) (3.68%)

2013

Unconditional on -34,949.26 -13.03% -28.572,96 -10.10%
hospital admissions (21,435.99) (7.99%) (23.585,90) (8.34%)

Conditional on -34,996.53 -12.94% -22,552.99 -7.82%
hospital admissions (22,116.85) (8.18%) (19,908.94) (6.90%)

Notes: Percentage effects are presented next to each coefficient estimate. Heteroskedasticity-robust standard errors are provided
in parenthesis. The number fo observations included in the regressions provided in this table go from 263,588 (top left) to 28,727
(bottom right). *Significant at the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.10: Results - Stress Testing (Financial Wealth of Couples)

Without income shock correction With income shock correction

2010-2013

Unconditional on -3,309.71 -3.28% -789.06 -0.73%
hospital admissions (5,591.14) (5.54%) (6,309.74) (5.84%)

Conditional on -7,062.60 -7.20% -3,230.07 -3.00%
hospital admissions (5,840.85) (5.95%) (5,333.92) (4.95%)

2011-2013

Unconditional on -8,807.14 -8.75% -5,192.04 -4.73%
hospital admissions (7,278.87) (7.23%) (8,246.06) (7.51%)

Conditional on -12,485.64 -12.71% -8,715.99 -8.07%
hospital admissions (7,609.05) (7.75%) (6,677.62) (6.18%)

2012-2013

Unconditional on -10,585.14 -10.45% -6,942.87 -6.30%
hospital admissions (10.469,16) (10.34%) (11,747.29) (10.66%)

Conditional on -13,743.26 -13.74% -8,322.04 -7.51%
hospital admissions (10,775.10) (10.77%) (9,355.93) (8.44%)

2013

Unconditional on -26,146.24 -25.27% -26,484.72 -25.44%
hospital admissions (20.677,93) (19.98%) (21,342.39) (20.50%)

Conditional on -20.001,35 -17.90% -16.107,07 -14.07%
hospital admissions (22,701.61) (20.32%) (18,608.81) (16.25%)

Notes: Percentage effects are presented next to each coefficient estimate. Heteroskedasticity-robust standard errors are provided
in parenthesis. The number fo observations included in the regressions provided in this table go from 263,588 (top left) to 28,727
(bottom right). *Significant at the 5% level, **significant at the 1% level, ***significant at the 0.1% level.
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Table C.11: Results - Age Interaction (Singles)

Net worth Net financial wealth

Age<55 4,553.49 3.27% -6,108.77 -9.75%
(6,894.91) (4.95%) (5,237.66) (8.36%)

55≤Age<60 7,141.92 5.13% -1,787.34 -2.85%
(6,407.44) (4.60%) (4,824.48) (7.70%)

60≤Age<65 -17,562.64 -12.61% -12,378.3 -19.76%
(17,355.03) (12.47%) (16,852.4) (26.90%)

65≤Age<70 -16,026.4 -11.51% -4,264.2 -6.81%
(11,297.56) (8.11%) (4,914.26) (7.85%)

70≤Age<75 -18,468.49* -13.26% -14,047.78** -22.43%
(7,913.8) (5.68%) (5,779.3) (9.23%)

75≤Age<80 -9,868.43* -7.09% -8,302.09** -13.25%
(4,235.29) (3.04%) (2,701.59) (4.31%)

80≤Age<85 -9,218.78* -6.62% -4,380.72 -6.99%
(3,645.94) (2.62%) (2,740.4) (4.37%)

85≤Age<90 -8,237.06** -5.92% -7,739.25*** -12.36%
(3027.02) (2.17%) (2214.27) (3.53%)

Age>95 -14,231.11** -10.22% -7,298.4* -11.65%
(4,142.44) (2.98%) (3,618.34) (5.78%)

Notes: Each cell provides an estimate of the main effect for each age group. Percentage effects are presented next to
each coefficient estimate. Estimates are obtained by interacting NON-SUDDENi in Equation (1) with age dummies.
Heteroskedasticity-robust standard errors are provided in parentheses. All estimates are conditional on non-sudden
deaths having at least one previous hospital admission related to cause of death before the wealth measurement. Re-
gressions include 296,744 observations. *Significant at the 5% level, **significant at the 1% level, ***significant at
the 0.1% level.
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Table C.12: Full Regression Results: Baseline

Net worth Net financial wealth

Singles Couples Singles Couples

(1) (2) (3) (4)

Non-sudden death -7.64*** -11.37** -4.45*** -7.80*
(1.64) (3.64) (1.28) (3.18)

Female 11.41*** 11.48*** 16.33*** 12.67***
(2.00) (2.42) (1.85) (1.99)

Divorced -40.55*** -12.81***
(2.11) (1.72)

Widowed -3.72 -13.54***
(1.51) (1.33)

Single parent -1.56 -23.73***
(5.43) (4.99)

Couple with kids -28.15 -44.33***
(20.23) (12.51)

Multiperson household 18.60 -68.57 4.61 -75.55***
(9.76) (44.66) (6.62) (13.42)

Institutionalized household -11.85*** -2.10 26.38*** 33.99***
(2.82) (8.91) (2.71) (7.41)

Age 50 to 59 28.28*** -32.93*** -0.22 -65.49***
(3.40) (8.17) (2.57) (7.13)

Age 60 to 69 141.93*** 148.23*** 59.05*** 31.83***
(5.39) (8.13) (4.41) (6.57)

Age 70 to 79 210.66*** 263.94*** 102.85*** 114.88***
(6.48) (7.98) (5.11) (6.15)

Age 80 to 89 215.55*** 284.82*** 108.73*** 144.42***
(6.73) (8.30) (5.45) (6.49)

Age ≥ 90 220.52*** 302.79*** 114.48*** 173.79***
(7.36) (10.23) (5.97) (8.10)

Permanent income 22.18*** 29.42*** 16.32*** 21.34***
(1.08) (1.57) (1.10) (1.51)

Retired -193.22*** -172.36*** -122.38*** -91.74***
(5.20) (8.30) (3.59) (6.51)

Delay -5.45 -21.88 -2.66 -16.07
(5.38) (13.10) (4.00) (11.47)

R2 0.23 0.16 0.20 0.12

Observations 623,039 450,243 623,039 450,243

Notes: Heteroskedasticity-robust standard errors are provided in parentheses. All coefficients are given in thousands of Euros
except for permanent income and delay. The category one-person household is used as a reference category for the household
structure of single households, while the category couple without kids is used for married households. All regressions include
dummy variables indicating year of death. *Significant at the 1% level, **significant at the 0.5% level, ***significant at the 0.1%
level.
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