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1 Introduction

With growing inequalities in recent decades, demand for fair and effective taxation has never

been so high. Estate tax has a special place in this framework. Wealth tends to be strongly

concentrated and can be transmitted from generation to generation. Progressive taxation may

therefore plays as an appropriate counter-force against the perpetuation of inequality. However,

estate tax generates behavioral responses from the taxpayers. 1 These responses may be harmful

to the macroeconomic success of an economy. They can also reduce the efficiency of taxation to

curb wealth inequality.

Previous empirical work 2 on the impact of transfer taxation on behavioral responses has

found similar elasticities of net worth/reported estate with respect to the net-of-tax rate. These

elasticity estimates ranges from 0.1 to 0.2. However, Kopczuk (2012) argues that the literature

has not been able to come up with a fully convincing empirical strategy. Bequest and wealth

accumulation result from multiple factors occurring during lifetime. Isolate properly the causal

impact of inheritance taxation from other factors playing on wealth accumulation is a crucial

challenge for the literature. Moreover, the recent survey of Saez et al. (2012) has emphasized the

need to disentangle the different components of behavioral responses such as shifting among tax

bases, timing or real responses in an inter-temporal framework.

This article breaks new ground on these questions using quasi-experimental variations created

by the French preferential tax scheme for inheritance through the savings vehicle Assurance-vie.

Assurance-vie is the most important financial asset owned by French households in 2010 and

represents one quarter of total transmission at death. It is a flexible « wrapper » or savings

account that holds financial assets (equities, bonds. . . ) for tax purposes. In the US, Assurance-vie

would be the equivalent of an unlimited Roth IRA with preferential inheritance taxation. 3

In 1992, France introduced a reform of the preferential tax scheme for inheritance that was

not retroactive. This reform generates large discontinuities depending on the opening date of

Assurance-vie accounts and age at which contributions to the accounts were made. For accounts

opened after November, 1991, contributions made before age 70 benefits from a preferential

1. See Kopczuk (2012) for a complete description of behavioral responses to transfer taxation.
2. See Kopczuk and Slemrod (2000), Poterba (2001) and Joulfaian (2006) for more details.
3. See section 2.2 for a more complete description of Assurance-vie in France.
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tax rate of 20 % after a specific tax exemption of 152,500 euros when transmitted at death. In

contrast, contributions made after age 70 are now recalled into the inheritance tax base with much

higher top tax rate. As the reform was not retroactive, Assurance-vie accounts opened before

November, 1991 have not been affected by the reform. Whenever the contributions were made

during lifetime, they are taxed at the tax rate of 20 % after the specific tax exemption of 152,500

euros when transmitted at death. Hence, the reform provides a powerful way of identifying the

causal effect of inheritance taxation on wealth accumulation directly during lifetime.

The increase in taxation after age 70 is likely to induce three different behavioral responses.

First, the reform has generated a notch in the lifetime contributions of Assurance-vie, creating very

strong incentives to retime contributions just before age 70 (inter-temporal shifting responses).

We estimate these timing responses using bunching approach. Second, people can substitute

contributions made after age 70 for other assets (shifting among asset portfolio). Finally, they can

reduce wealth accumulation in order to consume more (real responses). We estimate these two

last responses using a difference-in-differences approach based on the evolution of contributions

over age for Assurance-vie accounts opened just before or after November, 1991.

For this analysis, we have obtained first-time access to a unique longitudinal data set of French

Assurance-vie accounts from Axa over the period 2003-2013. The study of the savings vehicle

Assurance-vie offers four important methodological and conceptual advantages. First, our data

set is the only source describing accumulation of wealth for bequest purpose in a longitudinal way.

This setting allows us to estimate medium and long-term responses to inheritance tax based on

changes occurring within individuals. Second, our data set contains many very wealthy individuals

allowing us to investigate whether behavioral responses increase with wealth. Third, Assurance-vie

represents in France the major component of financial assets transmitted at death, which are

in theory the most sensitive to taxation. Our analysis provides a way of testing to what extent

this theory is supported by empirical evidence. Finally, Assurance-vie occupies an original place

between bequests and gifts. It benefits from preferential taxation but, contrary to gifts, provides

also a way to retain control over assets up to death. The study of Assurance-vie accounts can help

theory to better understand the motivation behind wealth accumulation and bequest decisions.

Our analysis of the French preferential tax scheme yields two main empirical results. First, we

use an innovative bunching approach to estimate simultaneously inter-temporal shifting elasticity
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in short-and medium-term. We find compelling evidence of timing responses at age 70 increasing

with the level of wealth. We show indeed large and sharp excess bunching located exactly at

the notch combined with slight but wide hole (missing mass) above it. The tax change leads to

an increase of 36% in contributions made at age 70 for the wealthy and 16% for the rest of the

population. These estimates translate into large inter-temporal shifting elasticity with respect to

the net-of-tax rate 4 in the short-term. This inter-temporal shifting elasticity is equal to 1.1 for

the wealthy and 0.5 for the rest of the population. In contrast, missing mass above the notch leads

to much more modest elasticities in the medium term equal for both groups to 0.10. As a result,

we find that strong timing responses in the short term can reflect modest inter-temporal shifting

responses in the medium term. These findings underline the need to systematically contrast strong

short term responses with more realistic responses in the medium-term.

Second, we use a difference-in-differences setting to estimate shifting among asset portfolio

and real responses. Our results are precisely estimated and robust to various specification forms.

We obtain compelling evidence of a negative but small effect of inheritance tax on Assurance-vie

contributions at the individual level. It corresponds to an elasticity of 0.24 between 70 and 75

years (long term 5) up to 0.35 after 75 years old (medium term5).

Our empirical findings shed a new light on motivations behind wealth accumulation and

bequest motives. The underutilization of gifts as a planning tool and the strong responses from

individuals at the onset of terminal illness have been seen by the literature as a desire of individuals

to retain control over wealth up to death. In our case, however, small responses to taxation can

not be explained by this motive. Indeed, Assurance-vie accounts benefit from preferential taxation

but, contrary to gifts, provides also a way to retain control over assets up to death.

The small magnitude of our different behavioral responses would rather suggest that people

face myopia or a denial of death until an advanced age. First, small timing responses denote that

tax planning is underutilized around age 70. Second, more important real and shifting responses

as compared to timing responses indicates that consumption and/or utility of wealth per se

matters more than bequest at this age. Finally, the increase of real and shifting elasticities with

age could reveal that, when individuals get closer to death (after 75 years old), they progressively

4. The net-of-tax rate is defined from now on as 1 minus the marginal tax rate
5. As life expectancy is approximately equal to 80 years, the medium term corresponds to 5 years before death

and the long term correspond to 5-10 years before death.
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accept the idea of contemplating death. They are therefore more concerned about inheritance

and more prompt to react to inheritance tax.

We are not the first to suggest that many people can live in denial of their own mortality.

This idea is common in literature, philosophy and psychology and has already been discussed and

studied theoretically by Slemrod (2003) and Kopczuk and Slemrod (2003). However, our findings

constitute the first evidence of the presence of ‘denial of death’ and document empirically its

implication on behavioral responses and wealth accumulation.

The article is organized as follows. Section 2 describes the French institutional background and

the data we use. Section 3 presents the empirical analysis. Section 4 derives policy implications.

Section 5 concludes.

2 Institutional background and Data

The complexity of the French inheritance tax system has always been a nightmare for an

audience not familiar with its intricacies. We will not dwell here on these complexities but a short

presentation is in order, as it will help make sense of the empirical strategy used in this paper.

This section will offer a general overview of the inheritance tax system in France. It will then

present what is Assurance-vie in France and how it is taxed. Finally, it will describe the data

used.

2.1 Transfer taxation in France

The French transfer taxation differs strongly from the US one for at least three reasons. The

partition of the estate among heirs is set in part by law. France has developed a progressive

inheritance tax system, in which tax rates and tax exemptions depend on the wealth received

by each successor and the kin relationship with the deceased. Assurance-vie accounts and gifts

benefit from preferential tax schemes.

The rules of transmission

French inheritance laws have not significantly changed since the implementation of the civil Code

by Napoleon in 1804. In order to protect children from being disenfranchised, only part of the
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estate called the disposable portion (“quotité disponible”) is freely disposable. The remaining

part, called the reserved portion (“réserve héréditaire”), is automatically earmarked for deceased’s

children. 6 The amount of la réserve and the amount freely disposable depend on the number of

deceased’s children. For n children, the reserved portion is set to n/n+ 1 of the estate and the

disposable portion to 1/n+ 1.

The rules of taxation

Unlike the US, the French transfer taxation takes the form of a progressive inheritance tax based

on the net assets received by each successor. The tax schedule and tax exemptions vary according

to the relationship of the inheritor to the deceased. Surviving spouse are fully exempted since

2007. In “direct line”, i.e. for transmissions from parents to children, marginal tax rates range

from 5% to 40% after an exemption of 150,000e. 7 For collateral heirs, i.e. from a parallel line

of the deceased’s family, the tax schedule is almost flat with high tax rates ranged from 35% to

60% 8 and low tax exemption. 9

Inter-vivos Gift

From 1942 to 1992, inter-vivos gifts was fully integrated to the inheritance tax in order to achieve

a complete neutrality between gift and bequest. 10 The same graduated tax schedules applied

to both bequests and gifts, and most importantly all inter vivos gifts was “recalled” when the

donor died and was added to the bequest left at death. As a result, each heir ended up paying

taxes on the basis of the total estate he or she received from the decedent. 11 In 1992, the French

government introduced the “10 year rule” : gifts made more than 10 years before the time of

death are not recalled anymore in the estate. This rule implies that the tax exemption is not

6. The surviving spouse is only considered as protected heir in absence of children. In this case, the reserved
portion accruing to the surviving spouse is equal to 25% of the estate.

7. The top marginal tax rate has been fixed to 45% since 2011, while the tax exemption decreased from
150,000e to 100,000e in 2012.

8. For brothers and sisters, the marginal tax rate is equal to 35% below 24,430e and 45% above it. For nephews
and nieces, the inheritance is taxed at a flat rate of 55%.

9. The tax exemption is equal to 16,000e for brothers and sisters and 8,000e for nephews and nieces.
10. In realty, there has never been step-up in value of what was given before death. Only the nominal amount

given is recalled at the time of death.
11. The tax paid at the time of the gift is deducted from the tax liability computed at the time of death on the

sum of gift and bequest. I.e. if t(.) is the relevant tax schedule, v is the gift and b is the bequest, then one pays
tax t(v) at the time of the gift, and t(b+v)-t(v) at the time of death, so that the total tax payment is t(b+v).
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anymore a lifetime exemption but can be renewed every 10 years. Since 2012, the “10 year rule”

has become a “15 year rule”.

2.2 What is Assurance-vie in France ?

Assurance-vie is now the most widespread financial asset in France. It represents 38 % of

the financial assets owned by households and 23% of total transmission at death. 12 It is used to

finance supplemental retirement benefits, long-term financial projects or transmission at death.

Assurance-vie account is a flexible savings vehicle containing securities for tax purpose.

Contributions to Assurance-vie accounts are unlimited and can be made at any age, either

regularly or as one lump sum. They can be invested directly in stock, bond or money market

or indirectly through mutual funds. At any time, individuals can change or sell underlying

investments and request a cash withdrawal, convert the capital into a life-time annuity or just

close down the account. At any time, the value of the Assurance-vie account corresponds to the

value market of the financial products held into the account. At death, the account is transmitted

to the beneficiaries.

Assurance-vie occupies a singular place in the French tax landscape. Until 1992, Assurance-vie

accounts transmitted at death were fully exempt from inheritance tax. The purpose of this

preferential tax scheme was to foster the development of domestic long-term savings and thus

safeguard the financing of the economy from foreign investments. The increasing cost and the

perverse effects of this scheme led the government to come back progressively on the preferential

tax treatment of Assurance-vie transmitted at death in 1992 and 1998.

The 1992 reform has narrowed the scope of the preferential tax scheme to contributions made

before age 70. The fraction of contributions made before age 70 remained exempt from inheritance

taxation. In contrast, those made after age 70 were recalled into the inheritance tax base after a

global exemption of 30,000e. 13 As the 1992 reform was not retroactive, Assurance-vie accounts

12. Assurance-vie represents 15 % of total private wealth and 38 % of financial assets in 2013 according to
National Accounts from INSEE (France’s National Institute of Statistics). The aggregate flow of Assurance-vie
transmitted at death comes from the Fédération Française des Sociétés d’Assurances (French association of
insurance companies). The bequest flow comes from Enquêtes Mutation à Titre Gratuit (sample of estate tax
returns collected by the French ministry for the economy and finance).
13. When Assurance-vie accounts are transmitted at death, the financial institutions send automatically to the

fiscal administration the share of contributions made after and before age 70.
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opened before 11/20/1991 14 remained fully tax exempt. The 1998 reform has limited the fiscal

advantage of the preferential tax scheme for Assurance-vie. Instead of being fully tax exempt, all

contributions not recalled into the inheritance tax base are now taxed at a flat rate of 20% after

a supplemental tax exemption of 152,500 e by inheritor. 15

Despite the upward trend in the tax burden, contributions recalled into the inheritance tax

base are still subject to a preferential taxation for at least three reasons. First, Assurance-vie

account is not considered as part of the estate and can therefore constitutes a way to get around

the rigid “reserved portion” rule. Second, capitalized interests and capital gains from contributions

made after age 70 are exempt from taxation. Finally, even contributions recalled in the inheritance

tax base are less taxed than other assets due to the additional tax exemption of 30,000e.

Table 1 summarizes the taxation of Assurance-vie at death since 1998 depending on the

opening date of Assurance-vie accounts and age at which contributions are made. The reforms of

the preferential tax scheme have introduced a much higher tax rate on contributions made after

age 70 for accounts opened after November 20, 1991. As we discuss in more detail in Section 3,

this quasi-experimental variation is used to estimate different behavioral responses to inheritance

tax in an inter-temporal framework. First, we exploit the notch created around age 70 to estimate

timing responses using bunching estimation. Second, we exploit the fact that the increase in

taxation applied only to Assurance-vie accounts opened after November 20, 1991 to estimate

shifting among asset portfolio and real responses in a difference-in-differences setting.

As shown in Table 2, Assurance-vie accounts benefit also to a preferential income tax. The

taxation of capital income from Assurance-vie depends on the opening date of the account and

the length of time the account has been in force. We argue that the variations induced by this

scheme should not affect our estimation of behavioral responses to inheritance taxation. Indeed,

the estimation of timing responses relies on bunching estimation induced by the formation of

a notch at age 70. As taxation of Assurance-vie at income tax does not vary discontinuously

at age 70, the estimation should not be biased. The estimation using a difference-in-differences

14. In order to avoid massive timing responses, the 1992 reform was applied to accounts opened after 11/20/1992,
i.e the date the reform was officially announced and discussed at Parliament.
15. Inheritors can benefit simultaneously from three different tax exemptions : the exemption of 152,500 euros

applied to contributions made before age 70, the exemption of 30,000 euros applied to contributions made after
age 70 and finally the inheritance tax exemption. The inheritance tax exemption varies depending on the kin
relationship between the inheritor and the decedent and applied to contributions made after age 70 and other
assets transmitted at death.
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approach is based on the comparison of Assurance-vie accounts opened just before or after 1992.

As contributions to accounts are observed between 2003 and 2013, i.e more than 8 years after the

opening date of the accounts, both groups face the same flat tax rate of 7.5%.

Table 1 – Taxation of Assurance-vie at death since 1998

Contributions made
Before aged 70 After aged 70

Opening date of the account
Before 11/20/1991 Flat tax rate of 20%

After 11/20/1991 Flat tax
rate of 20%

Recalled into
the inheritance

tax base

Note : At death, the fraction of contributions taxed at the flat rate
of 20% benefits from a tax exemption of 152,500e. The fraction
of contributions recalled into the inheritance tax base faces top
marginal tax rates going up to 40% for direct descendants and 60%
for collateral heirs.

Table 2 – Taxation of Assurance-vie at income tax

Accounts opened during
< 2 years 2 to 4 years 4 to 6 years 6 to 8 years ≥ 8 years

Accounts opened
Before 1/1/1983 fully tax-exempt
Before 1/1/1990 45% 25% 15% 7.5% a 7.5%a.
After 1/1/1990 35% 35% 15% 15% 7.5%a.

Note : Only capital income withdrawn from the account are taxed. Capital income withdrawn are taxed at flat tax
rates, instead of the progressive income tax schedule, depending on the opening date of the account and the length
of time the account has been in force.

a. Before 1/1/1998, the tax rate of 7.5% was equal to 0%. Since 1/1/1998, capital income from Assurance-vie
taxed at 7.5% benefits to a tax exemption of 4600e for a single person and 9200e for married couples.

2.3 Data

The empirical analysis is based on a French longitudinal data set from the financial company

Axa over the period 2003-2013. It includes detailed information about Assurance-vie accounts and

socio-demographic variables of all French clients at Axa at a monthly frequency. More importantly,

our data set contains the daily date at which contributions were made.
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This data set regroups two categories of individuals. The first group corresponds to individuals

opening a standard preferential tax savings vehicle (referred to as “classical individuals”). The

second group corresponds to wealthy individuals that entrust Axa with the management of their

wealth (referred to as “wealthy indiviuals”). A minimum capital subscription of hundreds of

thousand euros is required to benefit from personalized management of wealth. 16 Therefore,

Assurance-vie account from the second group are significantly more important than those from

the first one.

We focus our analysis on individuals aged between 60 and 80 years old and having not

terminated their account during lifetime. As described previously, individuals can open an

Assurance-vie account to constitute a cash reserve that will be used during lifetime. Contributions

made before age 60 can also be dedicated to the payment of a supplemental retirement benefit.

In these cases, the contributions will not be transmitted at death and are therefore not relevant

in our analysis. We take advantage of the longitudinal structure of the data to control for this

issue. 17 We restrict also our sample to individuals aged more than 60 because they are less likely

to make contributions for these motives. 18

Table 3 presents spell-level summary statistics. Panel A corresponds to the sample used for

the bunching estimation. It includes individuals aged between 60 and 80 years old with accounts

opened after 11/20/1991. Panel A shows the following. First, the value of the accounts and the

contributions made by the wealthy individuals are strongly higher than those from the classical

individuals. Second, the distribution of Assurance-vie account is extremely skewed. The top

one percent hold closed to 30% of total Assurance-vie. Third, the data set includes 7.8 millions

observations corresponding to 350 000 individuals observed during 23 quarters (5 to 6 years).

Panel B presents the particular sub-sample used for the difference-in differences approach.

It includes individuals aged between 60 and 80 years old with accounts opened up to two years

before or after the 1992 reform of the preferential tax scheme (November 20, 1991). As compared

to panel A, individuals from panel B have opened their account for a longer period of time.

Consequently, the duration of the account is twice as big as in the panel A. The value of the

16. The minimum capital required depends on the financial products contained by the account. Relatives to
wealthy clients such as spouse or children can also open an account with portfolio manager without having the
minimum capital required.
17. Specifically, we exclude all accounts having been terminated during lifetime.
18. Most individuals retired at the legal retirement age of 60.
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account is also more important, whereas the contributions made are significantly less important.

This is due to the fact that individuals from panel B have already reallocate a part of their wealth

into Assurance-vie accounts. The contributions result mainly from new accumulation of wealth

rather than substitution effect among portfolio assets.
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Table 3 – Descriptive statistics on Assurance-vie, France 2003-2013

Panel A : Assurance-vie accounts opened after 11/20/1991
All Wealthy Standard

Age 68.5 69.5 68.4
(5.88) (6.04) (5.85)

Value of the accounts (in ’000s of 2013 euros)
mean 60.2 192.7 41.7
p50 14.5 54.7 11.5
p99 611.2 2,002.5 419.1
P99-100 1,757.7 6,473.7 829.8
Quarterly contributions (in ’000s of 2013 euros)
mean 1.2 3.0 0.9
p99 20.1 41.8 17.8
Number of observations 7,826,454 958,265 6,868,189
Number of individuals 347,253 41,074 306,179
Average number of spells 22.5 23.3 22.4
Duration of the account (in years) 12.4 13.5 12.3

Panel B. Assurance-vie accounts opened between 11/20/1989 and 11/20/1993

All Accounts opened
before 11/20/1991 after 11/20/1991

Age 70.2 70.1 70.2
(6.25) (6.24) (6.27)

Value of the accounts (in ’000s of 2013 euros)
mean 89.5 73.5 106.4
p50 26.3 23.5 29.5
p99 822.3 719.1 967.7
P99-100 2,970.7 1,987.6 3,978.3
Quarterly contributions (in ’000s of 2013 euros)
mean 0.6 0.6 0.6
p99 2.9 2.5 3.2
Number of observations 747,307 383,153 364,154
Number of individuals 31,073 15,531 15,542
Average number of spells 24.1 24.7 23.4
Duration of the account (in years) 21.9 23.0 20.8

Source : Computation of the authors from Axa data set.
Note : This table presents a number of summary statistics coming from Axa longitudinal data set
during the period 2003-2013.
Panel A corresponds to the sample used for the bunching estimation. It includes individuals aged
between 60 and 80 years old with accounts opened after the implementation of the preferential tax
scheme reform. “Standard” referred to individuals opening a standard account. “Wealthy” referred to
wealthy individuals that entrust Axa the management of their wealth.
Panel B show the sample used for the difference-in-differences approach. It includes individuals aged
between 60 and 80 years old with accounts opened up to two years before or after the reform of the
preferential tax scheme.
Summary statistics are computed at the spell-level apart from the number of individuals, the number of
spells and the duration of the account which are computed at the individual level. A spell corresponds
to a quarter of a year. The value of the account and the contributions are expressed in thousand of
2013 euros.
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3 Empirical Approach

In the following section, we estimate the impact of inheritance taxation on wealth accumulation.

Our strategy takes advantage of the fact that Assurance-vie transmitted at death are taxed

differently whether contributions were made before or after age 70. As shown in Figure 1, the

increase in taxation at age 70 is likely to generate timing, shifting among asset portfolio and real

responses.

Individuals can avoid the increase in taxation by re-timing contributions just before age 70.

This behavior should generate excess bunching located exactly at the notch combined with hole

after age 70. For accounts opened after 1991, we can therefore estimate timing responses in the

short and medium run using bunching approach (Figure 2.A).

The increase in taxation can also generate a reduction of Assurance-vie accumulation. This

reduction could reflect either shifting among asset portfolio or wealth disaccumulation (real and

shifting responses). We exploit the fact that the tax change implemented in 1992 is not retroactive

in order to estimate these responses. Accounts opened just after November 20, 1991 are indeed

subject to the taxation change after age 70, while those opened just before the implementation

of the reform encounters no change in taxation during lifetime. We take advantage of this

difference-in-differences setting to estimate medium and long term responses to taxation (Figure

2.B).

This section will be organized in three parts. The first part presents the estimation of timing

responses using bunching estimation. The second part is dedicated to the estimation of real and

shifting responses using difference-in-differences approach. The third part summarizes and discuss

the results.



Figure 1 – Behavioral responses induced by the preferential tax scheme
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Figure 2 – Estimation of behavioral responses to inheritance tax

A. Bunching Approach
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3.1 Timing responses due to the notch

3.1.1 Empirical Methodology and identification

Estimation of timing responses takes advantage of the formation of a notch induced by the

permanent change in taxation starting from age 70. More precisely, strong and permanent increase

in taxation at age 70 introduces an incentive to retime contributions before the tax change takes

place. As a result, the empirical function of contributions should exhibit excess bunching at age 70

and a hole just above the cutoff. We can then derive reduced-form estimates of timing responses

by comparing the empirical function to an estimate of the smooth counterfactual that would be

expected in the absence of notch. The identification assumption underlying causal inference is

that the empirical function would have been smooth if there were no jump in the tax rate. 19

We now address one potential concern with our approach. As shown in Figure 1, the tax

change at age 70 is likely to induce other behavioral responses such as shifting among asset

portfolio or wealth disaccumulation. These responses may affect the observed contributions above

the cutoff. Therefore, the estimated counterfactual is not stripped of all behavioral responses. As

emphasized by Kleven and Waseem (2013), the estimation approach is still valid as long as the

counterfactual is stripped of timing responses. In addition, we will be able to estimate these other

behavioral responses using difference-in-differences approach in the next section.

Following recent developments in bunching literature (Saez (2010) ; Chetty et al. (2011) ;

Kleven and Waseem (2013)), we estimate first a counterfactual function of contributions in the

absence of notch. To do so, we fit a flexible polynomial to the empirical function, excluding data

in a range around the notch. The estimation model takes the following form :

(1) log ya =
J∑
j=0

βj · (agea)j +
au∑
k=al

γk · 1agea=k + εa

where the dependent variable is contributions (in log) made by individuals of age a, (agea)j are non-

parametric polynomial fits for age, [al, au] is the excluded range around the notch point and εa is the

residual resulting from potential misspecification of the model.

19. In order to assess the validity of the identifying assumption, Figure 5 from section A.1. depict the empirical
contributions by age for accounts opened before 11/20/1991. As the 1992 law is not retroactive, this group
encounters no taxation change at age 70. Consistency with our identifying assumption, the empricial function
exhibits no bunching at age 70.
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The counterfactual function is then : 20

(2) log yca =
J∑
j=0

β̂j · (agea)j

Finally, we can obtain reduced-form estimates of timing responses by fitting the following

regression model :

(3) log ya =
J∑
j=0

βj · (agea)j + γ1 · 1al≤agea≤ā + γ2 · 1ā<agea≤au
+ εa

where 1al≤agea≤ā and 1ā<agea≤au
are respectively dummies for age a being in the excluding

range below or above the notch. The coefficients we are interested in are γ1 (short-term timing

responses) and γ2 (medium-term timing responses). They correspond respectively to the difference

of contributions (in log) between the empirical and the counterfactual functions in the excluded

range below the notch or above the notch.

Our methodology differs slightly from traditional bunching estimations for at least two reasons.

First, our approach is based on an inter-temporal setting. The taxation occurs only at death but

depends on age at which contributions were made. Therefore, the relevant dependant variable is

the amount of contributions made instead of the number of individuals or accounts. 21 Second, our

empirical strategy exploits both sides of the notch to estimate simultaneously timing responses in

the short and in the medium term. This joint estimation does help to assess to what extend the

short-term timing responses just before 70 years affect the future accumulation behavior. More

specifically, the difference between the empirical and the counterfactual functions above the notch

20. We can define bunching b (and missing m), which is respectively the excess (the missing) mass in the
excluded range below (above) the notch ā in proportion to the counterfactual contribution at the notch.

b̂ =

ā∑
a=al

log ya − log yc
a

log yc
ā

m̂ =

au∑
a=ā

log yc
a − log ya

log yc
ā

21. The increase in taxation at age 70 should only affect the amount of contributions made. As Assurance-vie
transmission and taxation will occur only at death, individuals having opened an account before age 70 will keep
this account until death. As a result, the density distribution should remain smoothed. Figure 6 in appendix
reports the number of accounts by quarterly age. In contrast with the function of contributions by age (Figure 3),
the density distribution of accounts exhibits no discontinuity at age 70.
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allow us to estimate the real impact of the timing responses on Assurance-vie accumulation. The

size of the hole determines the length of the horizon over which there is re-timing. The estimation

of medium-term responses could be difficult to convincingly identify because tax change and time

effects are often not dissociable. The originality of our estimation comes from the fact that the

tax change is associated with age. By pooling together different cohorts of individuals in a long

period of time, we can then isolate properly medium-term responses to taxation.

3.1.2 Results

Figure 3 reports the empirical function of contributions (in log) and our estimated counterfac-

tual function by quarterly age around the notch. Specifically, Figure 3 is split in two panels. Panel

A makes reference to wealthy individuals with accounts under the supervision of portfolio manager

(“wealthy individuals”). Panel B corresponds to individuals with standard accounts (“standard

individuals”). Each panel shows estimates of b, m and m-b, respectively our estimates of the

excess mass, missing mass and the difference between the two scaled by the average contributions

at the notch, with its standard error shown in parentheses.

Our main findings are the following. First, we observe bunching concentrated just during

the last quarter before 70 years old in both panels. The size of the bunching differs significantly

depending on the level of wealth. Panel A depicts important bunching corresponding to 0.82

time the height of the counterfactual contribution at age 70 for the wealthy. Panel B shows

moderate bunching corresponding to 0.15 time the height of the counterfactual contributions for

the classical individuals. Second, both notches are associated with a slight but wide hole above

the cutoff. The size of the hole is larger than the size of excess bunching, although the difference

between the two is not statistically significant from zero. Finally, the horizon of timing responses

is four years for wealthy individuals and two years for standard individuals.

Table 4 presents timing responses and reduced-form estimates of the inter-temporal shifting

elasticity with respect to the net-of-tax rate. 22 Bunching excess mass encounters at the notch

leads to strong inter-temporal shifting elasticity in the short run. The elasticity is equal to -0.51

for the classical individuals and -1.1 for the wealthy individuals. In contrast, the medium-term

22. As described in detail in Appendix A.1., our results are robust to the choice of functional form for the
counterfactual function. They are also robust to the estimation method of the excluded zone.
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elasticity is much more modest and equal for both groups to 0.10.

The difference between short and medium term elasticities can be explained easily. The

increase in taxation after age 70 has only reduced by 3% the contributions that would have been

made. However, the overall reduction of contributions observed during several years after age 70

has has been entirely shifted just before age 70. Consequently, the short-term elasticity is quite

high, although it only reflects modest inter-temporal shifting responses in the medium run.

Timing horizon constitutes also a crucial parameter in the particular framework of inter-

temporal shifting responses. It reflects the maximum length of the horizon over which individuals

are able to shift contributions. Timing horizon equals two years for standard individuals and four

years for wealthy individuals. Differences in time horizon can explain why the short-term elasticity

is twice as big for the wealthy than it is for standard individuals, whereas the medium-term

elasticity is equal for both groups. The taxation change at 70 years old has induced the same

reduction of contributions for both groups. However, this response has lasted twice as long for

the wealthy. As a result, the short-term elasticity is twice as big for the wealthy.

Wealthy and classical individuals do not only differ in the level of wealth. Wealthy individuals

are richer than classical individuals but benefit also from personalized management of their

wealth. Differences among groups could be explained either by asymmetric information (salience

of tax) or wealth differences. In order to isolate the proper effect of wealth differences on timing

responses, Table 4.B presents results for wealthy and classical individuals with similar values of

Assurance-vie accounts. 23. The results show similar timing responses for both groups denoting

that only differences in wealth can explain a differential behavior among groups. Salience of tax

is therefore irrelevant in this framework.

23. We restrict our sample to individuals with accounts between 100,000e and 700,000e in 2003.
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Figure 3 – Contributions by age around the notch, France 2003-2013
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B. For standard individuals
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Notes : Figures 3.A and 3.B report the empirical function of contributions (in log) and
our estimated counterfactual function by quarterly age. The sample corresponds to French
Assurance-vie account opened after 11/20/1991 over the period 2003-2013. Figure 3.A
corresponds to wealthy individuals with accounts under the supervision of portfolio manager.
Figure 3.B corresponds to individuals with standard accounts.
At the notch (denoted by the vertical line), taxation changes radically. Contributions made
before age 70 are taxed at a flat rate of 20% after an exemption of 150,000e. Contributions
made after 70 are recalled into the inheritance tax base with top marginal tax rate going
up to 40%. The counterfactual function is estimated as in Equations 1 and 2, using a
polynomial of order 4. The vertical dashed lines denote the upper and lower bounds of the
excluded region around the notch. The lower bound of the excluded region is set at the
point where excess bunching starts while the upper bound is chosen at the point where
the empirical function changes slope from positive to negative as implemented by Best and
Kleven (2014). b, m and m-b are respectively our estimates of the excess mass, missing mass
and the difference between the two scaled by the average contribution at the notch, with its
standard error shown in parentheses. All standard errors are obtained by block-bootstrap
procedure at the individual level with 600 replications.



Table 4 – Absolute value of timing responses and reduced-form elasticity
estimates

Timing responses Reduced-form shifting elasticity Horizon of
short
term

medium
term

short
term

medium
term

timing
responses

Panel A : All individuals

Standard individuals 0.15*** 0.032*** 0.51*** 0.11*** 2 years(0.008) (0.004) (0.028) (0.013)

Wealthy individuals 0.31*** 0.029*** 1.07*** 0.10*** 4 years(0.023) (0.008) (0.081) (0.029)

Panel B : Individuals with accounts between 100,000e and 700,000e

Standard individuals 0.36*** 0.035*** 1.24*** 0.12*** 4 years(0.03) (0.012) (0.10) (0.041)

Wealthy individuals 0.37*** 0.049*** 1.29*** 0.17*** 4 years(0.046) (0.015) (0.16) (0.052)
* p < 0.1, ** p < 0.05, *** p < 0.01. Bootstrap standard errors in parentheses.
The table shows the absolute values of timing responses and reduced-form estimates of the inter-temporal
shifting elasticity implied by bunching at the notch. Timing responses are directly obtained from the
estimation of Equation 3. Short-term timing responses correspond to γ1, whereas medium-term timing
responses are equal to γ2. Standard errors are obtained by block-bootstrap procedure at the individual
level with 600 replications.
The reduced-form elasticities are computed by dividing timing responses by log(1− 0.4)− log(1− 0.2) and
the standard errors associated are derived by the delta method.
As described in detail in Appendix A.1., these results are robust to the choice of functional form for the
counterfactual function. They are also robust to the estimation method of the excluded zone.

3.2 Real and shifting responses : difference-in-differences approach

3.2.1 Empirical Methodology and identification

Apart from timing responses, the preferential tax scheme for Assurance-vie can also generate

real and shifting responses. In order to investigate these effects, we exploit the fact that the tax

change implemented in 1992 is not retroactive. Therefore, accounts opened before 11/20/1991 are

not subject to taxation change after age 70. They can then constitute a proper counterfactual to

those opened after the implementation of the reform in a difference-in-differences approach.

Unfortunately, we only observe contributions made from 2003 to 2013, i.e at least 12 years

after accounts had been opened. To avoid comparability issues, we restrain our sample to accounts

opened up to two years before or after the implementation of the reform.

We now address two potential concerns with our approach. First, our sample includes only
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accounts (a) not terminated before 2003 and (b) not terminated during lifetime between 2003

and 2013. If the reform of 1992 is likely to play on (a) or (b), then our estimation will suffer from

selection bias. More specifically, the reform may have increased the probability to terminate the

accounts opened after 11/20/1991 during lifetime, while they would have been transmitted at

death in absence of the reform. We argue that it should not be the case because these accounts

still benefit from a supplemental tax exemption of 30 000e and a complete exemption of the

capitalized interests. The reform should only play on the supplemental contributions made after

age 70 and above the tax exemption. Therefore, the reform should not affect the probability to

terminate the account. Second, individuals could anticipate the reform by opening an account

just before its implementation. In this case, the assignment in treated or control group would no

longer be considered as exogenous and the estimation would be biased. However, this latter point

should not be a concern in our analysis. Indeed, the 1992 reform was applied to Assurance-vie

accounts opened after 11/20/1991, i.e 40 days before the law was voted, in order to avoid this

kind of behavior.

Formally, we can test the presence of selection bias using the following intuition. If the

treatment selection based on the 1992 reform is not exogenous, we should expect the number of

accounts opened after the reform to be much less important than those opened before the reform.

In contrast, Figure 7 exhibits no difference in the number of accounts coming from both groups.

Figure 4 compares the normalized log of contributions by quarterly age coming from accounts

opened just two years before or after the 1992 reform. Both series display similar trend leading

up to age 70 and then begin to diverge. 24 Contributions from the treated group remain almost

constant after 70 years old, whereas those from the control group decrease continuously. The

growing difference between the two groups after age 70 could be due to the fact that more and

more individuals from the treated group begin to plan for the disposition of their estate as they

age and get closer to death. In this case, behavioral responses should be less important in the

long run (between 70 and 75 years old) than in the medium run (after 75 years old). 25

24. As robustness checks, Figures 8.A and 8.B from Appendix A.2. depict the evolution of contributions in
falsification experiments, in which control and treatment groups are either both affected or both unaffected by the
taxation change at age 70. In these falsification experiments, both series display parallel trend during lifetime and
show no divergence at age 70.
25. As life expectancy is approximately equal to 80 years, the medium run corresponds to 5 years before death

and the long run correspond to 5-10 years before death.
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Figure 4 – Impact of inheritance tax on wealth accumulation :
Difference-in-differences evidence

DD elasticities:
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The figure shows the evolution of contributions (in log) by quarterly age in the control
and treatment group. Contributions from accounts opened after 11/20/1991 (treatment
group) encounters a sharp increase in taxation after age 70, while contributions coming
from accounts opened before 11/20/1991 (control group) are not affected by the tax reform.
The figure shows the normalized log of contributions by quarterly age defined as the log of
contributions for a given quarterly age minus the average of the log of contributions between
60 and 70 years old. The corresponding elasticity estimates are reported (see Table 5 ).
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Formally, we can quantify the impact of the inheritance tax change on Assurance-vie accumu-

lation using regression specifications of the form :

log yiagt = δ · log(1 − τga) + βg + γa + νt + εia(4)

log yiagt = δ · log(1 − τga) + αi + γa + νt + εia(5)

where the dependent variable is contributions (in log) made by individual i of age a from group

g at time t. αi, βg, γa and νt are respectively individual, group, age and year fixed effects. The

treatment group is defined as individuals with accounts opened up to two years after 11/20/1991,

and the control group is defined as individuals with accounts opened up to two years before

11/20/1991. τga is the marginal tax rate facing by individuals from group g at age a. Consistent

with the reform of the preferential tax scheme, it is equal to 40% for individuals from the treated

group aged more than 70 years old and 20% otherwise. δ represents the difference-in-differences

elasticity estimate. In Equation 5, group fixed effects are substituted by individual fixed effects to

fully exploit the longitudinal dimension of our dataset.

3.2.2 Results

Regression Estimates. Table 5 summarizes the graphical evidence described above by pre-

senting elasticity estimates. All estimates are derived from Equations 4 and 5.

Column 2 reports the elasticity estimates from Equation 4, while column 1 omits year fixed

effects. The estimated elasticity is essentially the same in both specifications around 0.33. Time

is indeed irrelevant in our framework because the tax change depends only on age and opening

date of the account. 26

Our estimates should only be biased if both groups follow different age trends before the

tax change. Specification 3 investigates a potential difference in preexisting trends between the

treatment and control groups. In this specification, we introduced a « placebo » treatment variable

for the five-year period before the increase in taxation at age 70. The placebo elasticity is small

(0.087) and not statistically significant. The real treatment elasticity is almost unchanged (from

0.33 to 0.4) and the change is not statistically significant.

26. Adding interacted age-year or group-year fixed effects has also no impact on elasticity estimates.
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Specification 4 tests the robustness of the elasticity to the introduction of individual fixed

effects (Equation 5). The elasticity decreases slightly to 0.25 and remains statistically significant

at the 1% level. This specification is the most reliable and constitutes our baseline specification

for now on.

Specification 5 investigates dynamic effects of the tax change by splitting the post-treatment

period into a long-term horizon (70-75 years old) and a medium-term horizon (75-80 years old) 27.

The medium-term elasticity is statistically more important 28 than the long-term elasticity.

Following the influential paper of Bertrand et al. (2004), column 6 tests the potential bias of

the standard errors. The elasticity reported in column 6 is identical to that reported in column

4 but a block bootstrap method at the individual level is used to derive standard errors. The

bootstrap standard errors are similar to the clustered standard errors. As noted by Bertrand et

al. (2004), clustering performs well when the number of clusters is large.

Taken together, these results show that elasticities are small (0.25-0.35) and precisely estimated.

The small magnitude of elasticities can be explained by the fact that despite a huge increase in

taxation at age 70, the tax change has only induced a reduction of contributions of 7%.

The elasticities reflect the aggregate effect of two different types of responses : (i) a substitution

of Assurance-vie for other assets (shifting among asset portfolio) and (ii) a substitution of

Assurance-vie for consumption (wealth disaccumulation).Our estimated elasticities should be seen

as an upper bound of the true elasticity of taxable estate. If 100% of the estimated elasticity was

due to real responses, our estimated elasticity would be similar to the elasticity of taxable estate.

However, a part of the estimated elasticity is due to shifting responses. As shifting responses do

not affect the overall level of wealth, this part of the elasticity should not matter. Ideally, one

should compare the evolution of wealth composition in both groups in order to disentangle the

shifting and real components of the elasticity. Unfortunately, our data set include only the share

of wealth dedicated to Assurance-vie.

27. As life expectancy is approximately equal to 80 years, the medium term corresponds to 5 years before death
and the long term correspond to 5-10 years before death.
28. Medium and long-term elasticities are statistically significant from each other at 5% level.
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Table 5 – Impact of inheritance tax on wealth accumulation :
Difference-in-differences elasticity estimates

Dependent variable Contributions (in log)
(1) (2) (3) (4) (5) (6)

Treatment 0.339*** 0.330*** 0.400*** 0.250*** 0.250***
(0.101) (0.101) (0.132) (0.069) (0.072)

Before treatment 0.087
(0.066)

Treatment (long-term) 0.232***
(0.069)

Treatment (medium-term) 0.348***
(0.084)

Age FEs x x x x x x
Year FEs x x x x x
Individual FEs x x x
Sample size 672134
No. individuals 25820

* p < 0.1, ** p < 0.05, *** p < 0.01. The standard errors in parentheses are clustered at the individual level.
The table displays elasticity estimates of the impact of the 1992 inheritance tax reform on Assurance-vie
accumulation. The estimates are based on Equations 4 and 5. The control group corresponds to accounts
opened just before the tax reform (between 11/20/1989 and 11/20/1991). The treated group corresponds to
accounts opened just after the tax reform (between 11/20/1991 and 11/20/1993). For contributions made
by the treatment group after 70 years old, top marginal tax rate goes from 20% to 40%, while it remains
constant at 20% for the control group. Specification 3 controls for differential preexisting age trends specific
to control and treatment groups. It includes a « placebo » treatment variable for the five-year period before
the increase in taxation at age 70. In column 4, individual fixed effects are substituted to group fixed effects.
Specification 5 investigates equal dynamic effects. The elasticity is broken down into medium and long-term
elasticities. Medium-term refers to 0 to 5 years before age 80 (death) and long-term equals 5 to 10 years
before age 80. Column 6 reports the same elasticity as in column 4 but a block bootstrap method at the
individual level with 200 replications is used to derived standard errors.
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Robustness checks. Table 6 considers various robustness checks. Column 1 reproduces our

baseline estimate (column 4 from Table 5).

In specifications 2 and 3, we consider alternative control groups. In specification 2, we select

accounts opened between 11/20/1987 and 11/20/1989 as control group, i.e 2 to 4 years before

the implementation of the tax reform (instead of 0 to 2 years in the baseline specification). The

elasticity increases moderately from 0.25 to 0.38. As the alternative control group is a poorer

substitute to the baseline control group, it is less likely to reflect the evolution of the treatment

group in absence of the tax change. However, elasticity from column 2 is very close to that

obtained in the baseline specification. In specification 3, we conduct a “falsification experiments”

in which the control group is also affected by the tax change at age 70, i.e accounts opened

2 to 4 years after the implementation of the tax reform (instead of 0 to 2 years before in the

baseline specification). In this new setting, both groups encounter exactly the same change in

taxation at 70 years old. Consistent with this framework, the placebo elasticity is small (0.09)

and insignificant.

In specifications 4 and 5, we carry out a sensitivity analysis with respect to the window width

used to select the sample. Specification 4 reports the elasticity estimate for “±1 year” window

(accounts opened one year before or after the implementation of the 1992 reform). Specification 5

is based on “±4 year” window. Broadly speaking, the results are robust to the window width

used. All elasticities are very similar. Elasticity from specification 5, however, is less significant

due to the smaller size of the sample.
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Table 6 – Robustness checks : Difference-in-differences
elasticity estimates

Varying control group Varying year window
Baseline Control#2 Placebo ± one-year ±4 years

(1) (2) (3) (4) (5)

Treatment 0.250*** 0.378*** 0.094 0.180* 0.231***
(0.069) (0.072) (0.063) (0.101) (0.044)

Sample size 672134 563618 1112130 284842 1698172
No. individuals 25820 22721 42262 10805 65693

* p < 0.1, ** p < 0.05, *** p < 0.01. The standard errors in parentheses are clustered
at the individual level.
The table presents various robustness checks. Column 1 reproduces the baseline elasticity
(column 4 from Table 5). For the baseline specification, the difference-in-differences
estimation is based on accounts opened up to two years before or after 11/20/1991, i.e
the implementation date of the reform.
Columns 2 and 3 show the results with alternative control group. In column 2, the
control group corresponds to accounts opened 2 to 4 years before the tax reform (instead
of 0 to 2 years). In column 3, both groups encounters the tax change at age 70. The
« treated control group » corresponds to accounts opened 2 to 4 years after the tax
reform.
Columns 4 and 5 show the results with varying year window. In the baseline specification,
the sample was restricted to accounts opened up to 2 years before or after 11/20/1991
(±2 year window). Column 4 and 5 report the results for ±1 and ±4 year window.

3.3 Discussion

The analysis of behavioral responses to inheritance tax yields five main results. All elasticities

are small, although they are precisely estimated and robust to various robustness checks. Second,

timing responses around aged 70 are small around 0.1. Third, the small magnitude of timing

responses cannot be explained by tax salience. Fourth, real and shifting responses are more

important than timing responses but remain limited around 0.25. Finally, real and shifting

responses increase significantly when individuals get closer to death.

Our empirical findings shed a new light on motivations behind wealth accumulation and

bequest motives. Poterba (2001) and Joulfaian and McGarry (2004) (among others) have shown

that gifts appear to be significantly underutilized as a tax planning tool, while Kopczuk (2007)

documented tax-motivated actions at the onset of a terminal illness. Kopczuk (2007) concluded

that individuals may actively care about disposition of their estates, but that this preference is

dominated by the desire to hold on to their wealth while alive. Our analysis provides a way of

testing to what extent this theory is supported by empirical evidence.
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Our results are consistent with findings highlighted by previous literature. However, our

interpretation differs strongly. As for gifts, we find that individuals failed to fully use Assurance-

vie as a planning tool. The increasing elasticity over age is also consistent with the fact that people

care more about the disposition of their estate when closer to death. However, these finding could

not be explained by a desire of individuals to retain control over death. Indeed, Assurance-vie

benefits from preferential taxation but, contrary to gifts, provides also a way to retain control

over assets up to death. 29 Small timing responses show that individuals fail to minimize tax

liabilities even when this tax planning tool allows them to retain control over wealth. As most

liquid assets of individuals are already invested into Assurance-vie account, timing responses

can only occur if people reduce their consumption or sell illiquid assets (housing) to accumulate

Assurance-vie before age 70. Small timing responses denotes that people around age 70 tend to

value more consumption and detention of housing assets than leaving a bequest. These findings

are corroborated by the fact that timing responses are less important than real and shifting

responses at the same age (70-75 years old).

Our findings, added to those from the literature, can be supported by a ”denial of death effect”

implying a limited horizon of tax planning before death. Tax planning tools and more generally

bequest remind people of death, which is associated to a painful event. They will therefore avoid

to deal with death and inheritance until an advanced age. Long before death, individuals would

save only for future consumption or for utility of wealth per se. When individuals get closer to

death, they progressively accept the idea of contemplating death and are more prompt to react

to inheritance tax.

4 Public policy implications

In this section, we investigate public policy implications of the reform of the preferential tax

scheme. We also estimate optimal inheritance tax rate using the behavioral responses estimated

in the previous section.

29. Preference for lifetime wealth retention, ’rotten kid theorem’ or uncertainty about death are irrelevant in our
framework because Assurance-vie remains part of individuals’ wealth and can be cash out at anytime without cost.
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Public policy implications of the reform. The reform of 1992 has decreased the erosion of

the inheritance tax base by reincorporating contributions made after age 70 into the inheritance

tax base. However, it has induced three types of behavioral responses : wealth disaccumulation, a

shifting of contributions across time and a shifting among asset portfolio.

From a government revenue-maximizing perspective, the different behavioral responses have

the following impact. First, timing responses has no impact on government revenues. Indeed,

timing responses allow people to avoid the increase in taxation. These responses can therefore

limit the efficiency of the reform. Second, shifting among asset portfolio should not matter. After

the implementation of the reform, inheritance taxation becomes the same whether individuals

accumulate Assurance-vie or other assets after age 70. Finally, real responses decrease government

revenues by reducing accumulation of wealth. As all estimated behavioral responses are low, the

reform of the preferential tax scheme has had a positive impact on the government revenues

without creating important efficiency costs.

Revenue-maximizing tax rate. From a broader perspective, the estimated elasticities could

be used to derive inheritance tax rate. We consider first a simple application of our estimated

elasticity : the revenue-maximizing tax rate. This rate is equal to 1/(1+eB) where eB corresponds

to the elasticity of the taxable estate. Using our estimated elasticity of 0.25 (Table 5 column (4)),

we obtain a revenue-maximizing tax rate equal to 80%. This tax rate relies on the hypothesis

that our estimated elasticity can be generalized to the overall estate and that the elasticity is

only due to real responses. As previously noted, our elasticity captures the impact of taxation

on financial assets, which are in theory the most sensitive to taxation. In addition, the elasticity

measures an aggregate effect of real and shifting among asset portfolio responses, while only real

responses reduce the overall estate. The elasticity should be therefore seen as an upper bound of

the true elasticity and the tax rate as a lower bound.

Optimal inheritance tax rate. From a normative point of view, one should take into account

that the government can have redistribute tastes. Its purpose is to maximize the social welfare of

the population rather than inheritance tax receipts. Piketty and Saez (2013) provide a “sufficient

statistic” formula for optimal inheritance tax that take into account the redistributive tastes
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of the government. In this particular framework, there is only two sources of taxation : labor

taxation and inheritance taxation (capital income tax rate is equal to 0%). When the government

wants to maximize the welfare of a particular group of the distribution of the bequest receivers,

the formula takes the following form :

(6) τB =
1 −

[
1 − eLτL

1−τL

] [
b̄received

ȳL
(1 + êB) + ν

R/G
b̄left

ȳL

]
1 + êB −

[
1 − eLτL

1−τL

b̄received

ȳL
(1 + êB)

]
where b̄left, b̄received and ȳL are respectively the ratios of bequest left, bequest received and earnings of the

sub-group targeted by the government to population averages. eB and eL are respectively the elasticities

of aggregate taxable bequests and taxable income. R/G = e(r−g)H with r the return on capital and g the

growth rate. ν is the parameter for pure bequest motive.

Table 7 presents simulations of optimal linear and non-linear tax rates using Equation 6. All

parameters except the elasticity of taxable bequest come from Piketty and Saez (2013). The value

of the elasticity of taxable bequest is derived from our estimated elasticity reported in Table

5 column 4. This estimate includes both shifting and real responses, while only real responses

reduce the overall bequest. Table 7 show various optimal tax rates depending on the share of the

elasticity of taxable bequest that results from real responses.

Optimal tax rates depend on two factors : the percentile groups of bequest received favored

by the government in its social welfare function and the fraction of the bequest elasticity due to

real responses. We find that optimal linear tax might be as large as 60%–70% for France and

between 55% and 65% for the U.S in the “Meritocratic Rawlsian” and “Median Voter” cases.

Top tax rates could be even higher in the case of non-linear taxation. Even when the elasticity

of taxable bequest is due entirely to real responses, optimal tax rates remains as large as 60%

for both countries. This is due to the fact that the bottom 50% and median bequest-receivers

leave substantially less wealth than average to their heirs, whereas their earnings are very close to

average. As “Meritocratic Rawlsian” and “Median Voter” criteria put only weight to these groups,

inheritance tax rate should then be relatively high in order to reduce their labor tax burden 30.

30. See Piketty and Saez (2013) for a complete description of the mechanisms.

30



Alternatively, when the government put only weight on the top bequest receivers (“pro-capitalist”

case), optimal tax rate should be negative.

Table 7 – Optimal inheritance tax rate calibrations

Optimal Tax Rate (by Percentile of Bequest Received)

France U.S.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Fraction of the Bequest Elasticity due to Real Responses
100% 75% 50% 25% 0% 100% 75% 50% 25% 0%

Real Elasticity
0,25 0,19 0,13 0,06 0,00 0,25 0,19 0,13 0,06 0,00

1. Optimal Linear Tax Rate by Percentile of Bequest Received
Meritocratic Rawlsian Case :
P0-50 61% 64% 67% 71% 76% 56% 59% 63% 66% 70%
Median Voter Case :
P40-60 59% 63% 66% 70% 74% 56% 59% 63% 66% 71%
Pro-Capitalist Case :
P90-95 -340% -328% -315% -300% -284% -93% -82% -70% -57% -43%

2. Optimal Top Tax Rate Above Positive Exemption Amount for Zero Receivers (bottom 50%)
Above 500,000 61% 66% 72% 79% 88% 55% 58% 62% 67% 73%
Above 1,000,000 61% 67% 74% 82% 92% 54% 58% 62% 67% 73%

This table presents simulations of the optimal inheritance tax rate using Equation 6 for France and the United States. Tax rates
depend on percentile groups of bequest received favored by the government in its social welfare function (Rawlsian meritocratic,
median voter or pro-capitalist cases). Tax rates vary also depending on the share of elasticity of aggregate taxable bequests that
results from real responses. The elasticity of taxable bequest is set to 0.25 and is based on our estimate reported in Table 5.
All parameters except the elasticity of taxable bequest eB and the bequest motive ν comes from Piketty and Saez (2013). b̄left,
b̄received and ȳL was obtained by these authors from the survey data (SCF 2010 for the U.S., Enquête Patrimoine 2010 for
France). They consider the following benchmark values for the parameters eL = 0.2, τL = 30%, R/G = e(r−g)H = 1.82 with
r − g = 2% and H = 30 years.
ν = 0.7, the pure bequest motive, is based on estimates from Kopczuk and Lupton (2007).

5 Conclusion

Our article has analyzed the effect of inheritance taxation on different components of behavioral

responses in an inter-temporal framework. This study has benefited from first-time access to a

unique longitudinal dataset from the financial company Axa. Our empirical strategy exploits quasi-

experimental variations created by the French preferential tax scheme for wealth transmission

through Assurance-vie account. This scheme offers an opportunity to credibly disentangle timing
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responses from other responses such as shifting among tax base and wealth disaccumulation in

the medium and long run.

We have obtained two main results. First, we estimate simultaneously timing responses in the

short and medium-term using an innovative bunching approach. We document large bunching at

age 70 leading to important timing responses in the short run. We show that these responses reflect

only modest inter-temporal shifting responses in the medium run. The small magnitude of timing

responses around 0.1 cannot be explained by tax salience. Second, we use a difference-in-differences

setting to estimate shifting among asset portfolio and real responses. These responses are more

important than timing responses but remain limited around 0.25. They increase significantly

when individuals get closer to death.

Our empirical findings shed a new light on motivations behind wealth accumulation and

bequest motives. Our findings cannot be supported by the desire to retain control over wealth

and may better be explained by denial of death. They suggest that savings are mainly driven

by future consumption and utility of wealth per se until an advanced age. When individuals get

closer to death (after 75 years old), they progressively accept the idea of contemplating death.

They are therefore more concerned about inheritance and more prompt to react to inheritance

tax.

Finally, we use our estimated elasticity of taxable bequest to derive optimal inheritance tax

rate for France and the United States. We find that inheritance tax rate might be as large as

60%–70% for France and between 55% and 65% for the U.S.
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Appendix

A.1. Appendix to bunching estimation

In this section, we investigate the validity of the identifying assumption and the sensitivity of

our bunching estimation (choice of the upper bound of the excluded zone, choice of the polynomial

degree).

The validity of the bunching estimation is based on the identifying assumption that absence the

tax change at age 70, the empirical function of contributions would have bee smoothed. In order

to verify the validity of this assumption, Figure 5 depict the empirical function of contributions

from accounts opened before 11/20/1991. As the 1992 law is not retroactive, there is no taxation

change at age 70 for this group. Consistency with our assumption, the empirical function show

no bunching at age 70.

Consistent with our framework, the increase in taxation at age 70 should only affect the

contributions made around age 70, letting unchanged the density distribution of accounts.

As Assurance-vie transmission and taxation will occur only at death, individuals having made

contributions before age 70 will keep their account until death. As a results, the density distribution

of accounts should remain smoothed. Figure 6 reports the number of accounts by quarterly age.

In contrast with the empirical function of contributions (Figure 3), the density distribution of the

accounts exhibits no discontinuity at age 70.

In section 3.1, the estimation of the counterfactual function is based on a fourth-order

polynomial for age. The upper bound of the excluded zone au is set at the point where the

empirical function changes slope from positive to negative. In order to asses the robustness of our

results, we therefore carry out a sensitivity analysis with respect to the polynomial degree. We

also investigate sensitivity of the results to the choice of the upper bound au. The upper bound

of the excluded zone is set visually (Best and Kleven (2014)), or alternatively such as the missing

mass is equal to the bunching mass (Kleven and Waseem (2013)).

In Table 8, we show that the results are very robust to the choice of functional form for the

counterfactual function. Table 9 presents sensitivity of timing response estimates to the estimation

method of au. The first two rows reproduce the results from our core analysis and reported in

Table 4. The last two rows depict the results derived from the alternative estimation method of
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au. We find that our results are robust to the estimation method of au. Moreover, these findings

imply that bias in estimation of au have very little impact on our results.



Figure 5 – Contributions from accounts opened before 11/20/1991
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Notes : The figure shows the evolution of contributions (in log) by quarterly age. The sample
corresponds to French accounts opened before 11/20/1991 over the period 2003-2013. Figure
5.A corresponds to wealthy individuals with accounts under the supervision of portfolio
manager. Figure 5.B corresponds to individuals with standard accounts. In Figure 5.A, the
function of contributions is reported with 95% confidence interval.
For accounts opened before 11/20/1991, there is no taxation change at age 70. As the
empirical function exhibits no bunching mass at age 70, the identifying assumption of the
bunching estimation seems to be verified.
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Figure 6 – Number of accounts opened after 11/20/1991

A. For wealthy individuals
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B. For standard individuals
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Notes : The figure shows the number of accounts by quarterly age. The sample corresponds
to French accounts taken out after 11/20/1991 over the period 2003-2013. Figure 6.A
corresponds to wealthy individuals with accounts under the supervision of portfolio manager.
Figure 6.B corresponds to individuals with standard accounts.
The increase in taxation at age 70 should only create a notch on the empirical function
of contributions and let unaffected the density distribution of accounts. As Assurance-vie
transmission and taxation will occur only at death, individuals having made contributions
before age 70 will keep their account until death. As a results, the density distribution
should remain smoothed.
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Table 8 – Timing response estimates with different
polynomial degrees for the counterfactual function

(France, 2003-2013)

Polynomial
degree
for age

Timing responses Reduced-form shifting elasticity
short
term

medium
term

short
term

medium
term

Standard individuals

two 0.17*** 0.00 0.60*** 0.00
(0.008) (0.004) (0.028) (0.014)

three 0.17*** 0.01*** 0.58*** 0.05***
(0.008) (0.004) (0.028) (0.014)

four 0.15*** 0.03*** 0.51*** 0.11***
(0.008) (0.004) (0.028) (0.013)

five 0.15*** 0.03*** 0.52*** 0.09***
(0.008) (0.004) (0.028) (0.013)

six 0.15*** 0.02*** 0.53*** 0.08***
(0.008) (0.004) (0.028) (0.013)

Wealthy individuals

two 0.31*** 0.01* 1.09*** 0.05*
(0.024) (0.008) (0.083) (0.029)

three 0.31*** 0.03*** 1.07*** 0.10***
(0.024) (0.007) (0.083) (0.026)

four 0.31*** 0.03*** 1.07*** 0.10***
(0.023) (0.008) (0.081) (0.029)

five 0.30 *** 0.03*** 1.06*** 0.12***
(0.023) (0.008) (0.081) (0.028)

six 0.31*** 0.03*** 1.07*** 0.11***
(0.023) (0.009) (0.081) (0.032)

* p < 0.1, ** p < 0.05, *** p < 0.01. Bootstrap standard errors in parentheses.
The table shows the absolute values of timing responses and reduced-form
estimates of the inter-temporal shifting elasticity implied by bunching at the
notch. The counterfactual distribution is estimated as in equations 1 and (2,
using different polynomial degrees.
Timing responses are directly obtained from the estimation of equation 3. Short-
term timing responses corresponds to γ1 whereas medium-term timing responses
are equal to γ2. Standard errors are obtained by block-bootstrap procedure at
the individual level with 600 replications.
The reduced-form elasticities are computed by dividing timing responses by
log(1− 0.4)− log(1− 0.2) and the standard errors associated are derived by the
delta method.
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Table 9 – Timing response estimates with different estimation methods for the upper
bound of the excluded zone au (France, 2003-2013)

Polynomial
degree
for age

Timing responses Reduced-form shifting elasticity Upper bound
of the

excluded zone
short
term

medium
term

short
term

medium
term

Upper bound au determined visually
Standard individuals 0.15*** 0.03*** 0.51*** 0.11*** 72 years old(0.008) (0.004) (0.028) (0.013)
Wealthy individuals 0.31*** 0.03*** 1.07*** 0.10*** 74 years old(0.023) (0.008) (0.081) (0.029)
Upper bound au determined such as bunching mass is equal to missing mass
Standard individuals 0.14*** 0.03 0.50*** 0.11*** 71.5 years old(0.008) (0.004)*** (0.028) (0.014)
Wealthy individuals 0.31*** 0.04*** 1.09*** 0.12*** 72.75 years old(0.023) (0.008) (0.081) (0.028)
* p < 0.1, ** p < 0.05, *** p < 0.01. Bootstrap standard errors in parentheses.
The table shows the absolute values of timing responses and reduced-form estimates of the inter-temporal shifting
elasticity implied by bunching at the notch. The counterfactual function is estimated as in equations 1 and (2,
using different values for the upper bound of the excluded zone au.
Timing responses are directly obtained from the estimation of equation 3. Short-term timing responses corresponds
to γ1 whereas medium-term timing responses are equal to γ2. Standard errors are obtained by block-bootstrap
procedure at the individual level with 600 replications.
The reduced-form elasticities are computed by dividing timing responses by log(1− 0.4)− log(1− 0.2) and the
standard errors associated are derived by the delta method.

A.2. Appendix to difference-in-differences estimation



Figure 7 – Number of accounts by date of subscription

A. Number of accounts by year of subscription around 11/20/1991
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B. Number of accounts by month of subscription around 11/20/1991
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Notes : Figures 7.A and 7.B show the number of accounts by date of subscription around
11/20/1991. In both figures, the vertical solid line denotes the implementation date of the
reform : 11/20/1991. The dashed lines delimits accounts from the control and treated group.
In Figure 7.A, 1990 makes reference to the accounts opened between 11/20/1989 and
11/19/1990. In Figure 7.B, -6 makes reference to the accounts opened five to six month
before 11/20/1991, i.e between 5/20/1991 and 6/20/1991.
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Figure 8 – Contributions by age in falsification experiments, France 2003-2013

A. Falsification experiment with both groups unaffected by the reform

Placebo DD elasticity:
Average: 0.12 (.066)

Long−term: 0.13 (.065)
Medium−term: 0.087(.084)
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B. Falsification experiment with both groups affected by the reform

Placebo DD elasticity:
Average: −0.09 (.062)

Long−term: −0.083 (.062)
Medium−term: −0.147(.077)
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Treatment#2: Accounts opened btwn 11/1993 and 11/1995

Notes : The figure shows the evolution of contributions (in log) over lifetime in falsification
experiments.
In Figure 8.A, the control group is accounts opened between 11/20/1987 and 11/20/1989
while the treatment group is accounts opened between 11/20/1989 and 11/20/1991. Since
both groups encounter no change in taxation at 70 years old, contributions remain taxed at
constant tax rate of 20%.
In Figure 8.B, the control group is accounts opened between 11/20/1991 and 11/20/1993
while the treatment group is accounts opened between 11/20/1993 and 11/20/1996. Both
groups encounter exactly the same change in taxation at 70 years old.
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