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French households financial wealth:  
which changes in 20 years? 

Abstract 

Focusing on households' financial assets, this work attempts to analyze microeconomic 
determinants of the global evolutions in French households' portfolio from 1990 to 2010. In 
particular, we analyze the role of age and provide, from French data, an empirical ground to 
the large literature dedicated to wealth accumulation. The paper mobilizes successive 
Household Wealth Survey cross-sections (conducted in 1992, 1998, 2004 and 2010) and 
develops an age-cohort-period model. The estimation of age-patterns for financial assets 
building shows no decumulation in retirement, on the contrary to the standard Life-Cycle 
Hypothesis, and no significant differences between birth cohort groups. This approach is 
supplemented by exploring the role played by other microeconomic determinants, such as 
diploma, suggesting the existence of a large diversity of accumulation patterns within each 
generation. The paper ends with a brief focus on life insurance expansion in French 
households' portfolio, describing its nature and which savers' groups have supported it. 

Keywords: Financial wealth, Age-Period-Cohort (APC), Life-Cycle, Intergenerational Equity, 
households’ portfolio choice, life-insurance 

 

 

Patrimoine financier des ménages français :  
quelles évolutions en 20 ans ? 

Résumé 

L’objectif de cette étude est d’analyser les déterminants microéconomiques des évolutions 
macroéconomiques observées sur le patrimoine financier des ménages entre 1990 et 2010. 
En particulier, ce travail explore le rôle de l’âge sur les choix d’accumulation d’actifs 
financiers et apporte, sur données françaises, un point de vue empirique à la littérature 
théorique riche sur le sujet. Un modèle âge-période-cohorte est estimé, en mobilisant les 
données individuelles issues des enquêtes Patrimoine de l’Insee (menées en 1992, 1998, 
2004 et 2010). L’estimation des profils par âge indique que les ménages français ne 
désaccumulent pas leur patrimoine financier après le passage à la retraite, en désaccord 
avec la théorie standard du cycle de vie. Par ailleurs, les résultats n’indiquent aucune 
différence significative dans le profil d’accumulation de richesse financière entre les 
générations observées. L’analyse du rôle joué par d’autres déterminants microéconomiques 
tels que le niveau de diplôme vient compléter cette première approche ; si les profils 
d’accumulation d’actifs financiers apparaissent relativement proches entre générations, ils 
semblent afficher une forte disparité au sein de chacune d’entre elle. Enfin, l’étude donne 
quelques éléments d’analyse sur la forte expansion de l’assurance-vie dans le portefeuille 
des ménages français, identifiant quels ménages y ont le plus contribué. 

Mots-clés : Patrimoine financier, modèle âge-période-cohorte, Hypothèse de Cycle de Vie, 
choix de portefeuille des ménages, inégalités intergénérationnelles, assurance-vie 
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Introduction

The aim of the paper is to provide an empirical ground to the large literature dedicated to wealth accu-
mulation, looking precisely at financial assets building on French data. In a sense this study extends the
approach initiated by Boissinot and Friez [2006]. From the beginning of the 1990s, French household gross
wealth has increased at a brisk pace, representing today almost 9 times the Gross Disposable Income (GDI),
versus 5 times in 1990. Both housing and financial wealth have contributed to this growth. If the former
is clearly driven by changes in housing prices, the latter is more difficult to capture, as it results from a
wide range of determinants. Indeed, macroeconomic data reveal that the amount of financial assets grew
in real terms over the period, and their structure changed significantly, with a shift toward life insurance
(see Figure 1). Few microeconomic studies document this phenomenon. Yet, understanding households’
decisions regarding the accumulation of financial assets and their allocation is crucial. It gives, for instance,
empirical grounds to the mobilization of savings to meet the financing needs of the economy or to the design
of an efficient taxation scheme as the French Court of Auditors pointed it.1 This issue also relates to the
current debate on inequalities between generations, recalled in Arrondel and Masson [2013]. The authors
notably put forward an increasing wealth imbalance at the expense of the youngest generations in France,
associated with growing wealth disparities within cohorts (between homeowners and tenants or between
those who have inherited and those who have not).2

This work attempts to tackle this issue and aims precisely at looking into the growth in household financial
assets over the period. The objective is to identify and disentangle the main wealth accumulation determi-
nants shaping French households behavior: who contributed to the financial assets expansion, according to
several criteria (age, birth cohort, diploma, etc.)? and through which savings vehicles? As a starting point,
we focus on the role of age, largely documented in the theoretical literature. The results could then be used
to establish life-cycle wealth profiles.

Figure 1: Structure of households’ financial assets

Data: Banque de France, national financial accounts.

The paper relies on a longitudinal exploitation of French household surveys over a 20 years period (1992-
1"L’absence d’une connaissance fine du comportement des épargnants pose problème : il n’existe pas d’analyse empirique

qui permettrait de savoir ce que serait, dans ce contexte nouveau, leur réaction à d’éventuelles modifications fiscales", La
politique en faveur de l’assurance-vie, Rapport de la Cour des Comptes, janvier 2012.

2From mean and median statistics by age class from the Household Wealth Surveys, Arrondel and Masson [2013] show
that the relative position of people aged 60 years and over has improved in terms of gross wealth on their observation period
(1992-2010); at the same time, inheritances come increasingly later in the life-cycle. Same conclusions can be drawn regarding
specifically housing wealth, but evolutions are not clearly conclusive regarding financial wealth.
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2010). The Household Wealth Surveys (HWS) ("Enquête Patrimoine") designed by INSEE3 have already
been extensively investigated, with a large majority of previous studies focusing on a specific cross-section
of the survey (see Arrondel and Masson [1990] on the 1986 one, Arrondel [1995] on the 1992 one or Chaput,
Kim, Salembier, and Solard [2011] and Garbinti and Lamarche [2014] on the 2010 one). To the best of
our knowledge, our longitudinal approach of HWS is closest to Cordier, Houdré, and Rougerie [2006] –
who look at changes in gross wealth inequalities from 1992 to 2004 – and Girardot and Marionnet [2007]
– who analyze stocks and compositional evolutions on household portfolio over the 1997-2003 period. Our
study differs in two major ways. First, the analysis is conducted on a larger period. Second, we adopt an
econometric strategy in order to disentangle financial wealth life-cycle profiles from birth cohort and period
effects.

In this way, the paper is in line with the age-period-cohort (APC) literature. Developed by demographers
in the 1970s (Glenn [1977]) and popularized by Deaton and Paxson [1994] in the 1990s in respect to savings
behaviors4, the APC modeling focuses on the exact linearity between age, birth cohort and period that
prevents models that include these three independent variables to be identified (since Age = Period - Cohort).
This methodological approach has been mainly mobilized in papers dealing with life-cycle consumption
patterns, as in Boissinot [2007] on French data. Attanasio [1993] has paved the way for financial wealth
accumulation study in the United States based on the Consumer EXpenditure survey (CEX). But yet no
study has hitherto been carried out on financial assets accumulation in France.5 The APC literature has
given rise to further developments, giving various strategies based on additional identifying restrictions to
solve the linearity issue. In this paper, we rely on traditional Deaton and Paxson framework. We also draw
inspiration from Chauvel [2013a] who provides an alternative specification, the APC-Detrended model, that
allows us to back our results. The econometric developments he suggests fall within his work on French
social structure and generational cleavages.6

The small number of studies on financial assets building reflects problems of data availability and difficulties
in using them. Indeed, the analysis mobilizes both micro and macro data. On the one hand, Household
Wealth Survey (HWS) data from INSEE are necessary to analyze household portfolio choices at an individual
level, but suffer from important limits: underreporting, measurement errors, small sample sizes at the top
of wealth distribution. Four cross-sections are used in the paper (1992, 1998, 2004 and 2010).7 On the
other hand, national financial accounts provided by the Banque de France offer a comprehensive picture of
household financial wealth changes over 30 years, and also appear as a valuable benchmark to harmonize
successive HWS cross-sections. Estimations are then conducted on the 1992-2010 period on the four HWS
waves, in constant euro terms (2009=100, to match with the period of collection of the last wave, between
October 2009 and March 2010). To put it in perspective, section 1 depicts macroeconomic developments
on French household wealth in national accounts on a larger period (1980-2012).

Three main results come out of this paper. Firstly, regarding total wealth, we find results in line with
the previous literature on French data (see Guillerm [2015]8): a positive cohort effect for generations
born from the 1910s to the 1950s (i.e. a gradual improvement in wealth across these generations) and
stable afterwards. Regarding financial wealth, our results contrast with what we observe on total gross

3From the 2014-2015 Household Wealth Survey, the survey is part of a European framework, the Household Finance and
Consumption Survey (HFCS).

4See also Japelli [1995] and Attanasio [1998].
5Direr and Yayi [2013] work on panel data on financial assets from 2003 to 2011, analyzing age and cohort effects on a

specific portfolio choice: the part of the savings placed on a retirement plan in risky assets contrary to safer monetary ones,
and how does this part evolves with age or time. Yet, their analysis differs from ours regarding the sample - since theirs only
covers Madelin contracts, a retirement saving plan dedicated to independent workers - and the method - since they do not
implement APC modeling.

6See Chauvel [2010].
7The 1986 survey does not contain any information about the amounts held by households for each assets.
8With a different specification (pseudo-panel model), Guillerm [2015] finds a significant increase in gross wealth over

generations until the "baby boom" generation, and a stagnation afterwards. Note that conclusions concerning the youngest
generations could not be made since the diagnostic varies with the grouping criterion.
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wealth: we find no significant cohort effect on financial assets accumulation, meaning that no generation
seems to have more supported the financial assets growth over the last two decades. Secondly, we find
no sign of decumulation after retirement, questioning the inverse U-shaped curve given by the traditional
life-cycle hypothesis regarding French households’ financial portfolio choices. Indeed, the mean age-pattern
of financial assets building is increasing between 25 and 55 years old and remains stable afterwards. Besides,
we show that large disparities exist in financial accumulation within birth cohorts, according criteria such
as the level of education or the reception of a bequest or a legacy. Thus, the mean age-profile does not
appear very representative and covers very different behaviors. Thirdly, regarding allocation of French
households’ portfolio, we highlight the fact that the sharp distortion in the 1990’s toward life insurance
reflects a widespread change in investing choices, supported by a large majority of savers. This shift was also
substantially larger for the richest groups who continued to switch to life insurance in the 2000s. Therefore,
life insurance has become a mass market product and at the same time more unequally distributed.

The rest of the paper is organized as follows. Section 1 provides historical background on the level and
structure of household wealth, as reflected in the balance sheets of French national accounts, over the period
1980-2012. Section 2 remembers the salient facts on microeconomic determinants of wealth accumulation
in existent literature and puts forward the need for longitudinal micro data, which leads to the building
of a pooled cross-sections database from HWS data. It also provides descriptive insights about age wealth
profiles. Section 3 presents the two APC methodologies used to disentangle age, cohort and period effect
and displays the results obtained on financial wealth. Section 4 aims to look into other microeconomic
determinants than age or birth cohort, such as relative diploma. Finally, section 5 focuses on lifeinsurance
sharp evolution over the period, giving some insights on its nature and on the group who has supported it.

1 Macroeconomic evolution in household financial wealth over the

past 30 years

1.1 Financial assets played a significant part in the sharp growth in household
gross wealth

In late 2012, French households’ financial wealth reached 4 160 billion euro. Defined as the stocks of
financial assets held by an agent, financial wealth accounts for 35% of household gross wealth which is
primarily composed by real estate properties (for 59%), the remaining being mainly held in the form of
professional assets (for 5%).

Table 1: Distribution of household wealth in France, in current price, end of the year

in billion 1980 1990 2000 2010 2012 1980
Stocks % Stocks % Stocks % Stocks % Stocks % 2012

Financial assets 450 31% 1 320 38% 2 540 46% 3 930 35% 4 160 35% x9.3
Housing wealth 650 45% 1 720 49% 2 620 47% 6 660 60% 7 000 59% x10.8
Other assets 340 24% 460 13% 410 7% 570 5% 640 5% x1.9
Gross wealth 1 440 3 490 5 570 11 160 11 800 x8.2
Financial liability 110 390 610 1 300 1 400 x12.5
including long-term loans 90 82% 310 79% 460 75% 1 000 77% 1 100 79% x12.2
Net wealth 1 330 3 100 4 960 9 860 10 400 x7.8

Data: Insee, Banque de France.
Note: housing wealth is computed as the sum of dwellings (AN.1111) and land carrying buildings and structures (AN.21111)
in national accounts. ’Long-term loans’ refers to loans for more than one year (F.4211 and F.4212). Besides, initial work
have be done with data in the ’2005’ base. With the switch to the ’2010 base’ in 2014, 2012 is our last available year in
accounts in the ’2005’ base.

A look back on the last 30 years shows some important shifts on household portfolios. First, household gross
wealth rose sharply over the period (see Table 1 and Figure 2): it has been multiplied eight-fold in nominal
terms (three-fold in real terms) and has moved from 4.4 times the household gross disposable income (GDI)
in 1980 to 8.8 times in 2012. Second, this growth has been accompanied by compositional changes, with

7



a greater share of housing wealth and, to a lesser extent, of financial assets – from, respectively, 45% and
31% in 1980 to 59% and 35% in 2012 – at the expense of other non-financial assets (see Table 1). In line
with the increase in housing wealth, household financial liability (mainly composed of real estate loans) rose
sharply, multiplied by 12.5 over the period.

If both housing and financial wealth have expanded faster than the GDI since 1980 – representing respec-
tively 5.2 and 3.1 times GDI in the end of 2012, against 2.2 and 1.5 in 1980 – they contributed to the growth
of gross wealth very differently over the period. On the one hand, the profile of growth in housing wealth
results directly from revaluation. This sole effect that comes from changes in real estate prices has been
responsible for 70% of housing wealth expansion over the period 1980-2012 (see Figure 3 (a)). Moreover, its
part is dominant in the 2000s since the sharp rise in French real estate prices explains most of the increase
in total gross wealth, with a contribution equal to 60% over the period 1998-2007. On the other hand, the
growth in financial assets was mainly fueled by positive net investment flows, which accounts for around
80% of the growth over 30 years (see Figure 3(b)).

Thus, the strong growth observed on nominal gross wealth from 1980 is primarily due to two factors: a
price effect that stemmed from the housing market and a volume effect arising from households’ investment
decisions. Both factors contributed to this growth in large proportions, around 40% for housing revaluation
and around 30% for financial investment inflows. Housing price effects are well documented in literature.
Yet, the growth in financial assets is harder to interpret, resulting directly from individual saving choices. If
price effects must not be overlooked as they play a key part in households’ portfolio choices affecting actual
return of investments especially in the real estate market (where speculation motive can be important), we
choose here to drill down into the changes in volume of financial assets.9

1.2 Household financial portfolio showed huge asset reallocations over the past
30 years

National financial accounts compile all financial assets and liabilities held by households. It covers conven-
tional financial investments – like deposits, shares or life insurance – but also encompasses other accounting
categories such as technical reserves in non-life insurance or trade credits that do not appear as portfolio
investment. From now on, these categories are excluded from our scope.10 Once the selection has been
made, households’ financial wealth is held as follow in late 2012:

• life insurance and pension schemes represent the most significant fraction of households’ financial
wealth (39% of total amount);

• liquid assets that include currency, transferable deposits and saving accounts (regulated and taxable
accounts) represent 24% of total financial assets, and are, in terms of detention, the most widespread
assets;

• contractual saving schemes – housing savings (PEL) and popular savings (PEP) – weight over 6%;

• bond securities and term deposits (which include savings bonds) account for 4%;

• finally, shares represent 27% of total financial assets and embrace quoted and non-quoted shares
(respectively 4% and 16%), general mutual funds shares (7%) and monetary mutual funds shares (less
than 1%).

9The connections existing between housing and financial investments are strong by definition, as they both result from a
households portfolio allocation choice, and appear multidimensional. Among the different channels that come into play, Fougère
and Poulhès [2014] analyze how the level of gross and net housing wealth affect the composition of households financial assets,
putting forward two opposing channels: a wealth effect tends to increase the share of risky assets in portfolio whereas a real
estate risk effect tends to reduce it, the former being higher than the latter. These connections are not at the core of our study
but represent another issue that should be interesting to look at.

10Household financial assets include banknotes and coins (F21), transferable deposits (F22), sight deposits (F291), term
deposits (F292), contractual savings (F293), securities other than shares (F3), equities and UCITS securities (F5), net equity
of households in life-insurance and pension fund reserves (F61).
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Figure 2: Evolution and structure of household gross wealth, in billion, in current prices

Data: INSEE, national accounts; Banque de France, national financial accounts.

Figure 3: Breaking down housing and financial wealth - Contributions of net investment flows and revalua-
tion to the evolution of housing and financial wealths

(a) Housing wealth (b) Financial assets

Data: INSEE national accounts, Banque de France, national financial accounts, own calculations.

Figure a: over one year, the variation in housing wealth recorded in national accounts breaks down into four components:
gross fixed capital formation (GFCF), valuation, degradation due to utilization (consumption of fixed capital) and other
factors (natural disasters for instance). GFCF in housing refers to households’ buildings costs for new dwellings, large
maintenance of the buildings and acquisitions of dwellings net of divestitures to other institutional sectors (property
developers, public housing offices, non-financial firms).

Figure b: new flows refer to net household financial investment flows, including ’new provisions’ brought by households and
interest payment.

Lecture: In 2000, household housing wealth increased by 11%. Revaluation (due to changes in housing prices) explained 8.6
percentage points of this growth whereas net investments explained 2.7 percentage points (and -0.3 percentage points due to
other changes in volume).
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Since the beginning of the 1980s, the structure of household portfolio has severely distorted over time (see
Figure 1), reshaped by two major movements. The first stylized fact relies in the sharp drop in liquid deposits
and savings accounts that constituted more than half of households’ financial portfolio in the beginning of the
1980s (53% in 1980) and subsequently fell down in a decade to then stabilize for the remaining period around
25%. More generally, the proportion of saving flows to the banks has been continually reduced as French
households increasingly entrust their savings to other financial intermediaries (insurers and asset managers
through mutual funds). This pattern is also accompanied by internal reallocations among securities, from
directly owned bonds (bond securities and savings bonds included in ‘other deposits’ category) toward
securities in the form of shares, and especially mutual funds shares. The movement described essentially
took place in the 1980s, with the share of bond securities and term deposits in total assets decreasing
from 25% in 1980 to about 10% in the beginning of the 1990s, and hovers around 5% in the 2000s. As a
result, French household’s portfolio is characterized by a relatively low part of direct shareholding. More
than 80%11 of households’ financial investments are intermediated by financial actors such as insurance
companies, banks and mutual funds, which take care on behalf of households the management of their
financial assets.

The second stylized fact relies in the huge increase in the weight of life insurance in household portfolio.
Life insurance really entered in an upward phase in the latter half of the 1980s and has been continually
expanding, from 6.3% of household financial assets in late 1986 to around 40% at the end of 2012. In
addition to asset management, life insurers also offer to handle on behalf of households the diversification
of their financial assets.

1.3 Focus on the 1992-2010 period

In the remainder of our study, we will focus on the second sub-period, essentially because available micro
data allows us to look into households’ financial assets only from the beginning of the 1990s (with the 1992
wave of the INSEE Household Wealth Survey). Moreover, analyzing the savings reallocation movements
observed in the 1980s would demand a specific approach as some clear significant structural changes took
place over this decade in terms of deregulation and financiarisation of the French economy, leading to a
significant break in time series and in household behavior.

We thus consider evolutions of financial assets between 1992 and 2010, where survey data can shed some light
on households’ portfolio choices. As described previously, the period is shaped by life insurance expansion.
This development came at the expense of all other asset categories, in particular liquid deposits, bonds,
term deposits and shares in a lesser extent. More precisely:

• life insurance developed at a brisk pace, from 13% in late 1991 to 38% of all financial assets in late
2010. Supply factors essentially explain its increasing popularity. Indeed, life insurance contracts
became more and more easily shaped (introduction of free payments, ’unit-linked’ products, etc.) and
adjustable to the different savers’ needs, with respect to retirement but also precautionary savings
thanks to its relative liquidity. The saving vehicle has also clearly benefited from a favorable tax system.
Finally, the development of bancassurance business enabled suppliers to reach a wide customer base.
Note that a slowing down in its progress is visible between 1997 and 2000, likely in relation to the
1997-98 reform of its taxation scheme (see Box 1);

• the decline in liquid assets observed in the previous decade is well underway in late 1991 and appear as
completed in the end of the 1990s. In the 2000s, transferable deposits and savings accounts represent
slightly over 20% of total assets, with a share that fluctuates mainly with the business cycle becoming
higher after financial crisis (in 2002-2004 after the IT bubble burst and again from 2008);

11National financial accounts of 2012, own calculations. The ‘intermediated’ investments cover life-insurance, contractual
saving schemes, deposits and savings accounts, mutual funds shares. Direct investments include securities held by households
for their own account.
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• contractual savings underwent a notable development starting in the middle of the 1990s (up to 12% of
total financial assets in the late of the 1990s), before returning to their original share in total financial
assets during the second half of the 2000s (6%). The reasons of this downturn lie, on the one hand,
in the permanent closure of popular savings schemes (PEP) in 200312, and, on the other hand, in
changes in taxation of housing savings products (PEL) in 2002;

• bond securities and term deposits experienced a continuous drop in their household portfolio share,
from 11% in late 1991 to 4% in late 2010, which can be partly explained by the parallel shift toward
life insurance;

• shares (excluding non-quoted shares) moved from 21% in late 1991 to 12% in late 2010. They appear
to fluctuate significantly in line with equity market values with a first boom reached in the beginning
of the 1990s and a second peak in 1999-2000 following the strong performance of stock markets during
the 1995-2000 period, and, on the contrary, some troughs in 2002 after the stock market bubble burst
and in 2008 at the time of the financial crisis (see Figure 4).

Therefore, national accounts gives some useful highlights on macroeconomic historical background. House-
holds have made significant structural changes in their portfolio allocation strategy from the beginning of
the 1990s, with the savings taxation scheme appearing as a key determinant. The brief overview also puts
forward the relative sensitivity of households’ investment choices to business cycles.13 These important
features shall be borne in mind for the remainder of the study, so that each cross-sectional observation of
household financial wealth has to be analyzed as dependent of a given economic and tax situation.

Figure 4: Returns on main financial investments

Data: Banque de France, INSEE, Data Insight, FFSA, AFER.
Note: The returns on the euro-denominated sub-funds of life insurance (which represent a large part of life insurance total
outstanding stocks) and the 10-year French Treasury bonds (OAT) follow a parallel track over the period. This is explained by
the fact that these euro contracts are invested - because of the guarantees included - mostly in long-term debt securities over the
period, with a significant part issued by public treasuries. According to a study published by the Banque de France, up to 80%
of the euro contracts funds were, after applying the look-through approach to collective investment schemes (CIS), deployed in
debt securities in late 2010. In particular, 16.7% of total outstandings of euro-denominated contracts were invested in French
government securities (see Birouk, Bouloux, Gandolphe, Hauton, and Viol [2011]).

To remove inflation changes that could lead to misinterpretations, the following work is made on constant
price data (Consumer Prices Index as deflator, 2009=100 to match with the period of collection of the last
wave (October 2009 - March 2010)). For readers’ information, ‘real’ gross wealth increased by 2.1 between
late 1991 and late 2009, factors are respectively 2.6 and 2.0 for housing and financial wealth (and 0.9 for
other assets, see Appendix A). An analysis conducted on data as percent of GDI would have been more
relevant but too complex to manage with individual data.

12Opening a popular savings plan has not been possible since September 2003 but existing plans continue to live.
13Arrondel and Masson [2011] study how French households reacted to the last financial crisis and put forward the significant

portfolio shifts made toward safe assets.
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Box 1: Landmarks of the taxation of income from savings

� Introduction of social security contributions: Since 1991, five successive taxes have been imple-
mented: the contribution to the social debt (CRDS) in 1996, the general social contribution (CSG) is extended
in 1997 to incomes from capital, social contribution (PS) in 1998 and two additional contribution to social
charges in 2004 (’Contribution Additionnelle au Prélèvement Social’ (CAPS)) and in 2009 (’Contribution pour
le financement du Revenu de Solidarité Active’ (CRSA), ’Prélèvement De Solidarité’ (PDS)). They apply to
earnings (wages, benefits, pensions) as well as to income from wealth (investments, annuities, rental income,
capital gains, with exceptions for instance for some specific savings product: Livret A, LDD, Livret jeune,
LEP). As for income from savings, social contributions have grown as follow:

Evolution of the taxation of savings income

Data: own calculations.

� Creation of the Plan d’Epargne en Actions (PEA or share savings plan) in 1992: A plan that
allows French individuals to benefit from a tax exemption for capital gains, distributions and other income
related to investments in equity.

� Reform of life-insurance taxation scheme in 1997-98: Life-insurance is governed by a specific tax
system. Before 1998, benefits payable on surrender or death (except for premiums paid after the insured
person’s 70th birthday) were exempt from income tax. Tax on benefits on life-insurance contracts has been
introduced by the Finance Act 1997 and the Finance Act 1998.

� Changes in PEL characteristics for plans opened on or after 12 December 2002: This home
ownership saving plan offers a government bonus (capped to 1.525 euros), in addition to interest payments
exempt from income tax (excluding social security contributions). For plans opened on or after 12 December
2002, the government bonus is restricted to plans that result in property loans and income tax is payable on
interest earned on plans held for 12 years.

� Changes in the standard taxation of the capital gains on shares: In addition, the standard tax
regime of the capital gains on shares (in direct holding) has undergone a number of evolutions over the period,
including, without being exhaustive, the Finance Act 2000, which in particular led to a harmonization of
different specific tax regimes, and the amending Finance Act 2005, which introduced a deduction based on the
duration of ownership (substantially revised in 2012).

� Codevi becomes LDD in 2007: The regulated savings account called Codevi (‘account for industrial
development’), which is a completely tax-free product, becomes the LDD on 1st January 2007. The ceiling
amount is raised from 4.600 to 6.000 euros.

� Generalization of Livret A in 2009: Since 1st January 2009, the special distribution right enjoyed by
the three historical operators (La Banque postale, Caisse d’épargne, Crédit Mutuel) has been removed and all
banking institutions have been allowed to distribute the most popular tax-free savings account called as Livret
A (or Livret Bleu in the case of Crédit Mutuel).
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2 Some microeconomic determinants of wealth accumulation

Understanding the global evolution of French households’ portfolio proves to be challenging as the level and
the diversification of assets held by a household depend on a wide range of factors. The literature devoted
to households’ accumulation is large. Among the main determinants we found the structural characteristics
of the household (age, ability to save through occupation status or diploma), some psychological and often
unobserved characteristics (willingness to pass on, risk aversion, personal business acumen) and the economic
and financial environment (economic and job-market conditions, anticipations on the evolutions of assets
prices, capital taxation treatment). The analysis is complicated by the fact that financial assets represent
a stock that result from households’ choices in present circumstances but that also reflect the past personal
efforts of accumulation of savers and their previous generations through inheritance.

Thus, the key-role given to the particular history of the household, the multiplicity and the interactions of
explanatory factors or the unpredictable evolutions of assets prices make it difficult to resort to a theory able
to synthesize all these determinants. Hence, traditional models of savings such as the life cycle hypothesis
have been developed, each focusing on some specific determinants. Next subsection reports a summarized
description of the landmark studies.

2.1 Salient findings of existing literature

Keynes [1936] lists eight saving motives for households, which are presented in Browning and Lusardi [1996].
It is unlikely that a sole factor could explain all the saving features for a whole population or even for the
same person over time. Nonetheless among them, three factors appear as key factors to explain saving
behavior:

• Firstly a life-cycle motive, which enhances the household to “provide for an anticipated future re-
lationship between the income and the needs of the individual” and thus smooth consumption over
time;

• Secondly, a precautionary motive, which urges the household to “build a reserve against unforeseen
contingencies” and thus to self-insure against unemployment risk, health risk and longevity risk;

• Thirdly, a bequest motive, which drives an household to "bequeath a fortune".

The Life-Cycle Hypothesis: the role of age. The seminal idea is that individuals make rational
choices at each age on the amount of consumption spending, respect to an intertemporal resources con-
straint. By saving and dissaving, individuals can adjust at different ages their consumption needs, regard-
less of the income they earn at this age. Through life-cycle savings or debts, the household is able to
smooth its consumption throughout his life and finance various anticipated projects (retirement, real estate
ownership, children education, etc.). The Life-Cycle Hypothesis (LCH hereafter) arose from the work of
Modigliani in the early 1950s and its strength comes from both its own coherence and ability to generalize
the initial theory of consumer choice. Namely two papers founded this theory. Modigliani and Brumberg
[1954] focuses on the link between income and consumption observed at micro level while Modigliani and
Brumberg [1979] focuses on the changes in aggregate savings rate over time and the business cycle.

What does the LCH implies. The pattern of life cycle enhances working households to accumulate
wealth in anticipation of their retirement (and the consequent income reduction) and to dissave while in
retirement. Thus the model predicts a well-known hump-shaped age-pattern of savings, with a consump-
tion profile that disconnects from earnings profile. For instance, young households anticipating significant
income increases in their careers can contract debt at the beginning. All these mechanisms are affected
by institutional environment, including the organization of the pension system or the existence of debt
constraints.
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The role of preferences. Precautionary motive leads households to build wealth in order to face
temporary and unanticipated declines in income, such as unemployment. Risk adverse households are more
likely to overprotect themselves against any unanticipated event and thus save more than the LCH would
predict for consumption smoothing. This motive can also lead to different savings rate respect to age: young
households tend to build capital to serve as a buffer against future income fluctuations while older house-
holds will adjust their buffer according to evolving threats on the resources. Bequest motive enhances
older households to save to pass on to descendants. While initial LCH works only considered inheritance
as accidental, the bequest motive has since been largely investigated.14

These motives are complementary and thus are hard to disentangle. In addition, Keynes points out other
explanations linked to psychological individual behavior (avarice or extravagance) that are difficult to ratio-
nalize and then to model.

The role of the economic context. Households may also differ in their savings behavior according
to the period in which they live. For Wolff [1981], four factors may almost completely account for the
variation in household wealth holdings that is not explained by age: differences in lifetime earnings and its
distribution over time across households, differences in savings rates both over time and across households,
differences in rates of return on assets holdings and differences in gifts and inheritances. Impacting current
earnings, saving rates or rates of returns, the global economic context as such as short-term shocks thus
affect the level of wealth (and potentially in a cumulative way as wealth is a stock variable), so that differ-
ences in household wealth holdings may be partly linked to the period or the age of birth (i.e. the birth
cohort). Indeed, two households that belong to two different generations can be distinguished by their level
of accumulation depending on economic and financial conditions in which they live.

Existing literature puts forward the importance of microeconomic factors in households’ choices of accu-
mulation, with age playing a central role. In this approach dedicated to French households’ portfolio, we
decide to focus – as a first step – on the life-cycle hypothesis, with the aim of identifying the age pattern of
financial wealth. Besides, Wolff’s analysis already gives intuition about the issues of identifying age from
time (or birth cohort) effects detailed in a next section.

2.2 Matching micro and macro data

Interpreting changes in household financial assets involves the use of both macro and micro data. As pointed
in the previous section, national financial accounts deliver a useful overview of how saving products have
changed over time in terms of stocks and flows. However, these aggregate data do not allow to analyze
the amounts and the distribution of household portfolios based on socio-economic criteria such as age,
educational level, household size, or in view of some factors such as inheritance. Therefore, we complement
the national account approach by survey data. The INSEE Household Wealth Survey (HWS) has been
chosen for obvious reasons since its objective is precisely to describe the French household wealth situation
with regard to financial, real-estate and professional assets and to provide comprehensive information on
factors accounting for wealth accrual over the lifespan (family and professional biography, income and
financial situation, inheritances and transfers, motives for the holding of the different asset). The survey
was launched in 1986, but only the last four waves were finally retained in our study (conducted respectively
in 1992, 1998, 2004 and 2010) as the first one does not provide information on the amount held on the
different financial assets.

14See, among others, Kopczuck and Lupton [2007] who estimate the bequest motive between individuals; Piketty and
Zucman [2015], who provide an overview of the empirical and theoretical research on the long run evolution of wealth and
inheritance, and investigate models that are able to account for these trends, Garbinti, Lamarche, and Salembier [2012] who
offer a comprehensive overview of socio-demographic determinants of inheritance in France, from 2010 Household Wealth
Survey data.
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We thus observe households’ portfolio on a twenty-year period, from 1992 to 2010. The four waves of the
HWS are used as pseudo-panel data. To track household wealth behavior across surveys and explain changes
observed at a national level, two main steps have been completed on data: the realignment of survey data
on national accounts and the formation of age cohorts.

2.2.1 Realignment of survey data on national accounts

The first step is to reconcile survey data with national financial accounts. Actually, collecting precise
information on household financial wealth – and particularly on the exact amount on assets – is a difficult
exercise. Because of a significant under-reporting (or an absence of reporting), a certain lack of awareness
by savers on the current situation of their portfolio and some mismatches in accounting definitions between
both sources, the HWS do not succeed in fully replicating national accounts aggregates. The coverage rate
averages just over one third and varies across surveys: the representativeness of total financial assets is 36%
in the 1992 survey, 42% in the 1998 one, 33% in the 2004 one and 38% in the 2010 one (see figure 5 and
Appendix B). Disparities between micro and macro sources also vary significantly by financial assets. These
two types of variation – across surveys and across saving products – introduce biases in our pseudo-panel
data that should be minimized to properly compare the amounts of household financial assets over time.

One solution is to use national accounts figures as benchmarks and to follow the same scope of assets over
the period. This operation removes variations in underestimation due to misreporting across surveys, and
counters mismatches in accounting definitions or changes in the questionnaire used for the successive surveys.
To realign survey data on national accounts, we rely on the results of previous works conducted on this area,
in particular by the Demographic and Social Statistics Directorate at INSEE. The resetting process is made
by financial assets categories and remains uniform for each household. Generally speaking, as emphasized
in this literature, matching both sources of data is challenging for a number of practical reasons. Appendix
B offers a comprehensive picture of the set of obstacles encountered, the steps conducted to realign data
and the retained scope for financial assets.

Figure 5 shows the gain in coverage rate brought by realignment. There is a clear improvement as regards
amounts and asset allocation. Yet, the representativeness compared to national accounts (restricted scope)
is not complete and still varies by survey: 84% in 1992, 86% in 1998, 81% in 2004 and 76% in 2010. This
gap stems notably from a definition issue about non quoted shares (defined or not as professional assets)
and should be borne in mind when interpreting our results even if it should not significantly impact them.

Figure 5: Comparison of household financial assets between national accounts (in billion Euro) and HWS
data

Data: Banque de France, Insee (HWS).
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2.2.2 Decomposing the data into birth cohorts

The second step consists in building birth cohorts. To analyze age and cohort effects on household wealth
across surveys, each sample is organized into households’ groups according to their date of birth. The study
relies on the observation of fifteen cohorts, built in steps of six years, which range from people born between
1901 and 1906 for the oldest to people born between 1985 and 1990 for the youngest. Appendix C provides
a table displaying cohort composition and additional information on their elaboration.

2.3 First empirical facts on French households’ behavior

Cross-sectional analysis When considering French households’ wealth patterns, a typical approach is to
plot wealth against age at a given period (see Figure 6). An inverse U-shaped curve is frequently observed
for mean and median age-wealth pattern through cross-sectional survey data, appearing as a strong support
to the life-cycle hypothesis. If the inverse U-shaped curve clearly stands out for gross wealth with a peak
around 60 years old (that progressively shifts toward 65), the age effect appears less well shaped in the
case of financial assets with a peak at a later age and a decumulation phase much less pronounced. These
graphs only provide as screenshot of the reality. Cross-sectional data do not allow to conclude on any
age effect since they intermix age, birth cohort and period effects. Indeed, the distribution of wealth at a
given date captures the life cycle path of wealth but also the effects of economic or demographic conditions
known by some birth cohorts during their lifespan (productivity, unemployment, institutional environment
and welfare protection, etc.) as well as period effects. More precisely, the age effect captures the changing
household characteristics during the life cycle commonly shared by households. The birth cohort effect
affect differently generations, leading to a distortion of the age-pattern of some birth cohorts due to shaping
practices or changes in the economic context. Lastly, the period effect is related to variations due to global
shocks (on asset prices for instance) or measurement errors, affecting all age groups simultaneously.

Figure 6: Evolution of household wealth over lifespan, cross-sectional analysis

(a) Gross wealth (in 2009 euros), Mean (b) Financial assets (in 2009 euros), Mean

(c) Gross wealth (in 2009 euros), Median (d) Financial assets (in 2009 euros), Median

Data: HWS.
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Longitudinal analysis Following each cohort across the four surveys provides quite a different picture
(see Figure 7). Here, evolutions for a same cohort reflect the age effect mixed with the time one, whereas
vertical differences between cohorts at the same age measure the cohort effect mixed with the time one.
Between 1992 and 2010, we observe no clear sign of decumulation. Most of groups increase their mean
gross and financial wealth; only older cohorts, for instance households from 62 to 67 (cohort 11) in 1992,
show a relative stagnation of their average gross wealth, and no clear path with regard to financial portfolio
(in mean and median terms). These patterns appear relatively similar to the profiles found by Attanasio
[1993] in his cohort analysis of American households’ total financial assets on the period 1980-1990. A
second observation is that birth cohort groups show a similar pattern of building up during their working
life, with - at a given age - close mean amounts of financial assets (in real terms) between 20 and 60
years old. After 60 years old, they experience different financial wealth - regarding mean figures - with an
upward shift observed in favor of generations that became retired in the 2000s compared to oldest ones. Yet,
because of the propensity of HWS to under-estimate amounts of financial assets in particular for wealthier
households (due to a weak presence in the sample and a larger under-estimation of assets hold by the
richest, cf. Appendix B) along with the highly concentrated distribution of financial assets, looking at
median evolutions appears more representative, even if it cannot reflect the large diversity of age-patterns
according to the level of income or education (see part 4.2). Figure 7d does not indicate clear differences
in financial accumulation between generations (note that the 1998 amount estimations of financial assets
suffer from technical issues, which mainly explain the peaks observed at later ages). So, if an upward shift
is visible on gross wealth, we cannot conclude on such a finding regarding financial assets. Besides, the
differential evolution in mean and in median should not be investigated too much as it could indicate a
distortion of the financial wealth dispersion across the period as well as measurement issues.

Figure 7: Evolution of household wealth over lifespan, longitudinal analysis

(a) Gross wealth (in 2009 euros), Mean (b) Financial assets (in 2009 euros), Mean

(c) Gross wealth (in 2010 euros), Median (d) Financial assets (in 2009 euros), Median

Data: HWS.

As cohort groups can be only tracked on a 20 years period, we cannot compare them at each age; however,
these graphs challenge the life-cycle hypothesis and might suggest the existence of other dominant deter-
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minants in wealth building that intermix with age over the period. Thus, the life-cycle-hypothesis needs
to be questioned. Such an approach requires to go further than descriptive statistics since it only allows
to separate two effects, leaving the impact of the third one impossible to quantify. In the first case, we
look at age and period effects, missing the birth cohort effect. In the second case, with the longitudinal
analysis, we can observe age and birth cohort effects but missing time effects. We then adopt a strategy
which aims at disentangling the age effect from other associated effects (date of birth or date of observation)
that commonly affect financial assets accumulation.

A look at portfolio allocation Before proceeding with the modeling part, let’s display what descriptive
statistics provide in terms of asset allocation. Behind volume changes illustrated previously there are
important shifts in portfolio allocation across the lifespan (Figure 8). Young people start to accumulate
liquid and safe assets (savings accounts, home savings plan) which respond to both precautionary and home
ownership motives. Diversification comes afterwards, with a greater investment in equity and life-insurance
that turns noticeable at the late thirties. With retirement, we observe a reshaping of households’ portfolio
with life-insurance taking a predominant place. This behavior pattern is seen for each cohort of our pooled
cross-sections sample. That is to say, for a given age, cohorts’ portfolio present a quite similar allocation
in terms of liquidity or risk features, even if we observe substitutions between some asset classes (Figure
9). For instance, households aged 44-49 in 2010 hold proportionately more life insurance and less shares
than the same age class in 1992. If it cannot be concluded about the long-term stability of this pattern, as
we only observe cohorts during twenty years, the presence of both an age and a cohort effect on financial
allocation is obvious.

Figure 8: Evolution of household portfolio structure over lifespan, longitudinal analysis

(a) Young, from 20-25 years old in 1992
to 38-43 years old in 2010 (cohort 4)

(b) Intermediate, from 38-43 years old in
1992 to 56-61 years old in 2010 (cohort 7)

(c) Senior, from 62-67 years old in 1992
to 80-85 years old in 2010 (cohort 11)

Figure 9: Evolution of household portfolio structure over lifespan, cross-sectional analysis

(a) Young, 26-31 years old (b) Intermediate, 44-49 years old (c) Senior, 68-73 years old

Data: HWS.

Note: Seniors surveyed in HWS differs from seniors in the total population as people living in retirement home are not included
in the sample.
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3 Exploring the Life-Cycle Hypothesis through modeling

3.1 Disentangling age, cohort and period effects

Thereby, we implement a model which tries to explain wealth accumulation for different households accord-
ing to the three major effects previously mentioned: age, cohort and period. Through HWS cross sections,
we have quasi-panel data. Thus, we observe in period t for an individual i his age denote ait, from which
we can construct a year of birth (cohort) variable, ci = t− ait. For this individual, we observe the financial
assets accumulation Yit.

Consequently, we obtain the following specification:

Yit = µ1 +
∑
a

αad
a
it +

∑
c

γcd
c
i +

∑
t

πtdt + εit (1)

where the different dummies are described by the following definitions:

For the age effect: dait =

 1 if person i is aged a at the year t of the survey

0 if not

The coefficient of age effect summarizes all the effect linked to the age of the household.

For the cohort effect: dci =

 1 if person i was born in year c

0 if not

The coefficient of cohort effect summarizes the effect linked to the birth cohort of the household.

For the period effect: dt =

 1 if wealth was recorded for person i at the year t

0 if not

The coefficient of period effect captures either measurement errors or macroeconomic shocks that occur at
the time of the survey.

This model brings out clearly that the additivity imposes quite strong restrictions on the description of
the evolution of the wealth accumulation since all "cross terms" (for example the effects linked to a mix
between cohort and period effects dci ∗ dt) are dumped into the residual term εit.

Two sets of identification problems arise. First, each of the sets dummies sums to one. This problem
of colinearity can be dealt by setting coefficients to zero for a particular population, which will be considered
as the reference population (e.g. the youngest age for the age coefficient). The second issue is quite more
challenging. Estimation in this case is problematic because we expect each variable to be linearly related
to Yit while at the same time A, P and C are linearly related to each other. The linear dependency of
the three temporal dimensions always creates an identification problem: Age, Period (year of the survey),
and Cohort (year of birth) are exact linear functions of each other because of the identity Age = Period –
Cohort. Thus we cannot estimate unique effects of each of these three variables.

These two identification issues reveals a linear simultaneous equation system with fewer equations than
unknowns. This is the heart of the APC model. Many solutions to the APC problem have been suggested.
Most of them use assumptions or prior information to transform the underlying problem into a well-posed
system. Tackling the APC identification issue remains difficult and the debate is always lively in the econo-
metricians’ community. For example, Heckman consider this identification issue as an intractable problem
without imposing constraints.

19



"The age-period-cohort effect identification problem arises because analysts want something
for nothing: a general statistical decomposition of data without specific subject matter motiva-
tion underlying the decomposition. In a sense it is a blessing for social science that a purely
statistical approach to the problem is bound to fail." (Heckman and Robb [1985])

3.2 Tackling the APC identification scheme

The technical APC literature has focused on introducing restrictions on parameters in order to identify the
model. Many solutions have been suggested to disentangle these three effects. Among others, a first set of
strategies imposes restrictions on the time coefficients, as in Deaton and Paxson [1994]. Another solution is
to proxy one of the APC variables to remove the collinearity. Kapteyn, Alessie, and Lusardi [2005] adopt
this strategy using as proxies for the cohort effect the aggregate level of gross national product and changes
in Social Security.15 A different approach is implemented by Yang, Fu, and Land [2004] who developed an
Intrinsic Estimator method (IE) that introduces a constraint based on factorial analysis (either through
the projection method or the principle components regression method). Each strategy owns its own limits,
often impeded by constraints that appear arbitrary.16

The remark from Heckman and Robb encourages us to develop a readable identification method that allows
us to understand the constraints and their implications on the results. In our paper, we choose to focus on
two methods, the one from Deaton and Paxson [1994] and the one from Chauvel [2013a].

3.3 Deaton and Paxson as a first step

In this part, we use the seminal methodology developed by Deaton and Paxson [1994]. Their paper examines
issues of life-cycle savings, growth and aging in Taiwan based on the study of 15 consecutive household
income and expenditure surveys from 1976 through 1990. Their paper is mainly concerned about savings
and consumption, thus flow variables. Thereby consumption is decomposed into the three components. We
adopt their model for financial assets accumulation, thus stock variable.

3.3.1 Identification strategy

To be able to identify the three effects, they restrict time coefficients imposing two constraints: period
effects sum to zero (equation 2) and are orthogonal to a time trend (equation 3), forcing any time trend to
appear as a combination of age and cohort effects and therefore to be predictable. Their approach allow
the model to be just identified. Formally, they impose:

Deaton and Paxson’s identification strategy

∑
t

πt = 0 (2)

∑
t

t ∗ πt = 0 (3)

Indeed, macroeconomic time evolution is decomposed into two part: a trend and a cycle. The cycle is
completely imputed to the period effect and the trend is charged to both age and cohort effect without
any additional information. Thus period effects reflect shocks affecting the full population at a given date.
Period effect is constrained to represent a complete cycle that means zero effect on wealth accumulation
over the time sample and also a null effect on the accumulation trend.

15Focusing on household gross wealth accumulation over life cycle in Netherlands, the authors use two indicators - pro-
ductivity growth and changes in Social Security benefits - to proxy economic factors and capture the differences in wealth
accumulation across generations. Note that they obtain very similar results on age profile with the Deaton and Paxson
specification in a previous version of their paper.

16For those who want to explore further, see Chauvel [2013a] for a summary of the methods implemented in the literature.
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3.3.2 Results

Following the model developed by Deaton and Paxson, we represent two graphs for each set of estimation
namely the age effect and the cohort effect (Figures 10a and 10b).17 Each effect is shown with its 95%
confidence interval (dashed lines). Estimation results can also be found in Appendix D.

To avoid potential bias due to edge effects for younger and for older, we limit the sample of the econometric
analysis. Indeed, the survey may have potentially strong selection bias for these both populations. A first
bias appears with the young population surveyed. It is likely that youngest people independent from their
parents have some other specific characteristics, which could affect wealth accumulation. Thus keeping only
households whose age is over 25 reduces the bias and does not compromise our estimations. A second bias
appears at older ages for two reasons: 1) differential mortality is correlated with wealth, thus it is likely
that lively older households might be richer, 2) surveys do not take into account people living in retirement
home and introduce a selection bias when surveying the elderly. In both cases, high savers are more likely to
remain in their homes at old age, implying potential bias at the upper end of the age distribution. Keeping
only households whose age is under 79 reduces the bias and limits the risk of compromising our estimations.

The results do not seem completely in line with the traditional Life-Cycle-Hypothesis as there is no sign
of clear decumulation after retirement (see Figures 10a and 10b, coefficient table in Appendix D). The
profile shows a clear accumulation of total financial assets until the age of 55. Then accumulation seems
to stagnate. At the early age, there is a sharp increase in the accumulation process. This result could
be explained by different motives or characteristics covered by the age-pattern such as the willingness
to accumulate financial assets for the purpose of a real estate purchase. After thirty, the accumulation
of financial assets continues to grow at a slower pace until the age of retirement. After the retirement,
French households do not seem to decumulate financial assets. The same model is estimated with gross
wealth (see Figures 11a and 11b, coefficient table in Appendix E). The shape of the age-pattern exhibits a
similar curve (with a clear difference of scale). To our knowledge, no study estimated household age-wealth
profile tackling the APC issue. Similar findings are, though, shown by studies based on descriptive cohort
analysis of repeated cross-sections. Studying the income, asset and decumulation patterns of over 10,000
age pensioners in Australia, Wu, Asher, Meyricke, and Thorp [2014] show that age pensioners, on average,
preserve both financial and residential wealth. Furthermore, the absence of (or very low) decrease in housing
equity and home ownership among elderly people appears well documented in literature (see Chiuri and
Japelli [2010], Angelini, Brugiavini, and Weber [2011], Nakajima and Telyukova [2011], Banks, Blundell,
Oldfield, and Smith [2012]). For financial assets, there are fewer studies with contrasted results. Using
the SHARE (Survey of Health, Ageing, and Retirement in Europe) survey, Romiti and Rossi [2014] show
that elderly households from a sample of 11 European countries mildly decumulate their assets as they age.
If the elderly seem to be reluctant to decumulate in particular their housing wealth, the authors report a
decline in financial wealth among the observed cohort groups.

Several elements could explain the absence of decumulation of French elderly: the willingness to save for
transmission to offsprings, the French social welfare model (pay-as-you-go pension system with relatively
high replacement rates, protective social security scheme) that reduces the need to dissave after retirement,
or the need to save for new costs associated with the old-age dependency. Financial literacy could also be
part of the answer. A growing strand of literature look at the role played by this factor in saving decisions
and wealth accumulation.18 Low financial knowledge could notably explain the existence of unbalanced
portfolios with a dominance of illiquid asset (such as housing wealth), which are difficult to liquidate to
smooth consumption. Households with low financial knowledge might also be less aware of the financial
products available to deplete their stock of assets efficiently. These hypotheses suggested by Romiti and
Rossi [2014] are tested on SHARE data. Results show that higher financial literacy reduces portfolio

17Identification constraints are implemented through dummies’ transformations as in Boissinot (2007), see Appendix D.
18See Lusadi and Mitchell [2014] for an overview of this body of economic research.
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imbalance and fosters both net worth and housing wealth decumulation (through a reduction in home-
ownership), but does not have any impact on financial wealth. Regarding financial assets, the absence of
a decreasing trend after retirement could result from reallocations from housing or professional assets to
financial ones, with the sale of estates at old age, the moving into smaller units or through home equity
release products. However, as seen before, this type of asset reallocation should be on a small scale. In
France, the last housing survey (’Logement’ 2006) indicated that the ratio of owner-occupied only decline
after 80 years old, and the part of French households over 60 years who moved in a new unit in the last
four years was rather low (10,2%, see Driant [2010] for more detailed statistics). Furthermore, operations
or financial services allowing to release equity from housing assets (life annuity sales (’viager’) and equity
release mortgages (’prêt viager hypothécaire’)) remain scarce in France, with a relatively low level of success.

As regards the cohort effect, coefficients in the estimation on financial assets exhibit a flat curve around
zero. Consequently, the method implemented shows no significant birth cohort effect on financial wealth
accumulation. It means that no cohort has benefited from particular conditions on financial markets or of
a different nature. However, the pattern of the cohort effect on gross wealth exhibits a clear growing trend
that stopped for cohorts born in the beginning of the fifties and remains flat then. These results are in
line with the existent literature dealing with French households’ gross wealth accumulation (see Guillerm
[2015]) and show a continuous increase in gross wealth from generations born in the 1910s until the baby
boom ones, and a stagnation afterwards. Both estimations thus suggest that the wealth disparities observed
between generations come exclusively from the real estate sector. As indicated in Arrondel and Masson
[2013], the oldest cohorts have benefited from a strong policy in favor of home-ownership in the 1950s and
the 1960s associated with low or even negative real interest rates due to a high inflation, whereas the rise
in prices has disadvantaged the youngest generations.

Figure 10: Financial Wealth: coefficients obtained by Deaton-Paxson method

(a) Age coefficient (b) Cohort coefficient

Figure 11: Gross Wealth: coefficients obtained by Deaton-Paxson method

(a) Age coefficient (b) Cohort coefficient

Note: Age is modeled using a piecewise linear function in order to suit better the representation of this continuous variable.
Figures show age coefficients after recalculation from estimated coefficients displayed in Appendix D.
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3.3.3 Robustness checks

Dealing with weightings. Regressions take into account survey weights. This choice is not obvious
as results differ substantially with and without weighting: the estimation on unweighted data shows the
existence of a significant linear cohort effect on financial wealth, increasing over generations (see Figures
12a and 12b). After conducting various tests to understand the contribution of weights, we suspect that
this discrepancy could be explained by the discontinuity of collection and sampling19 methods between the
first three surveys and the 2010 one.

Dealing with representativeness. After realignment, cross-sections show coverage rates compared to
national accounts close to 80% but not equal and that tend to decrease from 1992 to 2010 with a little peak
for the 1998 survey (cf. Figure 5). As indicated in the previous section, the remained gap is mainly explained
by the difference of scope between the one from national accounts and the retained one for financial assets
in this paper (excluding retirement savings, non quoted shares reported as professional assets in HWS, etc.).
By failing to take account a part of the financial portfolio as defined in national accounts, we may overlook
a growing trend over generations, lowering real amounts of financial assets in the 2000s compared to the
1900s. To be sure these differences in representativeness do not distort our results, we run the previous
APC estimation on total financial assets amounts completely realigned on national accounts.20 The cohort
effect is, as expected, more pointing upward than in the reference case but remains globally not statistically
different from zero (see Figures 13a and 13b).

Dealing with self-employed people. Previous estimations are computed on the whole population. But
households may have specific financial accumulation process according to their occupation status. Indeed, for
self-employed people (including farmers), the boundary between personal financial wealth and professional
assets is often blurred and hard to catch in surveys, which may disturb estimations. That is why it is
common practice to exclude self-employed people - or at least farmers - from the sample. We test the
robustness of our estimations successively exiting farmers and self-employed people as a whole. Results and
patterns do not significantly change (see Figures 14a and 14b for the second case tested).

Dealing with household structure. The age-pattern of financial accumulation displayed above is cer-
tainly affected by household structure, as living as a couple or becoming widowed directly impact the amount
of the household financial assets. To remove this structure effect and check the Life-Cycle Hypothesis at
an individual level, we conduct the same estimation as before with the dependent variable defined as the
financial wealth divided by the number of adults in the households (in log terms). Results show a quite
similar pattern to the households’ case regarding cohort effect, but slightly differ about the age effect (see
Figures 15a and 15b). Whereas a stagnation was recorded at the households’ level, individuals’ amount of
financial assets keeps on growing after retirement, supporting the absence of decumulation expected by the
LCH. This phenomenon can be easily explained by the reduction in the household size in old age due to
the spouse’s death and the partial or complete transmission of wealth to the living spouse.

19Aside from the fact that populations surveyed in 2010 were selected from the housing tax files instead of census data for
previous surveys, wealthier households were oversampled in the 2010 cross section.

20Uniform realignment for each household and for each financial assets category, which is consequently less precise at a
microeconomic level than the one realized for the restricted scope.
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(a) Age coefficient (b) Cohort coefficient

Figure 12: Financial Wealth: coefficients obtained by Deaton-Paxson method without weighting (reference
case in dotted line)

(a) Age coefficient (b) Cohort coefficient

Figure 13: Financial Wealth: coefficients obtained by Deaton-Paxson method with complete realignment
on National Account (reference case in dotted line)

(a) Age coefficient (b) Cohort coefficient

Figure 14: Financial Wealth: coefficients obtained by Deaton-Paxson method exiting self-employed people
and farmers (reference case in dotted line)

(a) Age coefficient (b) Cohort coefficient

Figure 15: Financial Wealth: coefficients obtained by Deaton-Paxson method with financial wealth divided
by the number of adults in the household (reference case in dotted line)
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3.3.4 Caveats due to the constraints imposed

The method developed by Deaton and Paxson brings a convenient way to answer the APC problem, even
if their identification strategy rises some issues as to the proper disentangling of age and cohort effects.

Firstly, we apply their model to a stock variable instead of a flow variable. Thus, if period effects may not
explain secular changes in consumption or earnings, this assumption may not hold in the case of wealth
accumulation as macro shocks can durably affect the amount of assets. As a consequence, in respect to the
assumption made on the period effect, age and cohort coefficients could embed a macroeconomic trend which
is notably difficult to distinguish from the accumulation profile only attributable to the age. In the case
of housing wealth, housing price evolution in the 2000s (considered as a period effect) may have explained
a significant share of the linear trend observed over the period, and thus both should not be orthogonal.
By definition, the same argument can be opposed concerning gross wealth. In the case of financial wealth,
the existence of determinist macro shocks is less obvious. Evolutions on stock markets are more volatile
and only partially pass on to the level of financial assets, as shares represent a small part of households’
portfolio. Thus the bias seems weaker but still should be taken with caution.

Secondly, a consequence of these constraints is the uniformity of time shocks, affecting all households in
the same way regardless of age. Yet, the uniformity of these shocks can be challenged. Households differ in
asset portfolios choices and therefore cannot benefit in the same way from the same macroeconomic shocks.

Thirdly Deaton [1997] points out another problem:

"This procedure is dangerous when there are few surveys, where it is difficult to separate
trends from transitory shocks[...]Only when there are sufficient years for trend and cycle to be
separated can we make the decomposition with any confidence"

With only four cross-sections, but a 20-year period, recovering correct business-cycle effects might be com-
plicated.

These limits enhance to back our findings by testing a different modeling. We tackle the first limit using
the identification strategy developed by Chauvel [2013a], where no restrictive assumption is imposed on the
form of the period effect. We believe this approach could better fit the stock issue.

3.4 Chauvel detects fluctuations around linear trends

Chauvel [2013a] identifies two major problems of APC modeling. The first difficulty relies in the analysis
of the long term linear trend. The author puts forwards the fact that distinguishing age, cohort and
period effects in the linear trend is doomed to be uncertain since it requires to impose arbitrary constraints.
According to Chauvel [2013a], only fluctuations above and below the trend contain meaningful information
that can be truly interpreted. The definition of a “detrended” cohort effect (over or below the linear trend)
is the one solution in order to identify specific cohort behaviors. The second problem with usual APC
models is that they suppose the cohort effect to be stable over life course whereas they are not designed to
test this hypothesis and there is no reason why this effect could not vanish or be reinforced over age-span.

3.4.1 Identification strategy

Consequently, Chauvel [2013a] suggests an APC-Detrended model which focuses exclusively on the fluctua-
tions of the effects of age, cohort and period around their respective linear trend, i.e. the non-linear effects
when linear trends are absorbed (APC-detrended coefficients or APCD).21 This decomposition thus aims at

21Chauvel [2013b] also suggests an APC-Hysteresis model which addresses the question of the cohort effect stability over
life-span. In accordance with his second criticism, Chauvel highlights the importance of identifying whether the differential
effect across cohorts is durable, or only due to a specific moment in the early life of cohorts, or conversely appears as a specific
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detecting accelerations or decelerations in age, cohort or period trends, and provide indications on relative
intercohort differences. We take a step back from absolute progression and wonder, given a macroeconomic
trend for instance reflecting global rising standards of living, whether each cohort profits in the same way
from this linear trend or whether some have relatively more benefited from it than others.

In practice, Chauvel imposes three sets of technical constraints to provide a unique decomposition of the
deviations of APC variables around their respective mean and with a zero slope. The first set of constraints
implies that coefficients of age, cohort and period vectors respectively sum to zero and thus appear as
deviation to their respective mean. It tackles the first identification issue mentioned above (dummies sum
to one). The second set of constraints implies coefficients to be detrended, imposing that the slope of these
coefficients is null (equation 4). It tackles the second identification issue (colinearity of variables). The
third set removes the first and the last observed cohorts (equation 7). Besides, linear trends are absorbed
by two time parameters. Contrary to Deaton-Paxson, this method allows to remain agnostic on the nature
of the trend. Formally he imposes the following restrictions (developed in further details in Appendix E):

Chauvel’s identification strategy

Firstly: The first step of Chauvel’s indentification strategy corresponds to re-express each effect as a
deviation from the mean. This centering creates no distortion with respect to assessing patterns in estimated
effects. The coefficients α∗

a, γ∗
c and π∗

t are deviation to the mean.

Secondly: ∑
a

age ∗ α̃∗
a = 0

∑
c

cohort ∗ γ̃∗
c = 0

∑
t

period ∗ π̃∗
t = 0 (4)

with the linear trend:

age = a− (amax + amin)

2
, cohort = c− (cmax + cmin)

2
, period = t− (tmax + tmin)

2

with α̃∗
a, γ̃∗

c and π̃∗
t are for each effect the curvature component. The curvature component is given, for the

age effects for example, with the linear trend removed:

α̃∗
a = α∗

a − age ∗ αL (5)

where in this case αL, the linear trend can be described by:

αL = A ∗
∑
a

age ∗ α∗
a (6)

Thirdly:
min(c) < c < max(c) (7)

3.4.2 Results

Following the APCD model presented above, Figures 16a and 16b present the relative age and cohort effects
(coefficient table in Appendix F). Each effect is shown with its 95% confidence interval (dashed lines).

The relative ("detrended") age effect exhibits a bell-shaped curve that looks like to the age-pattern obtained
with Deaton and Paxson’s methodology removing the linear trend. Thus in the early age, households begin
with an amount lower than the mean one observed on the entire lifespan but tend to accumulate rapidly
until their mid-thirties. Then households continue to accumulate at a faster rate than the average rate.
Then after sixty, French households tend to accumulate at a slower pace than the average (without knowing
the slope of the trend, no conclusion can be drawn on the existence of an absolute decumulation).

cohort trait that increases with age. As we do not find significant differential cohort effects regarding financial wealth, this
aspect is not developed in this paper.
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Concerning relative cohort effects, results are similar to the Deaton and Paxson’s modeling. No cohort
seems to have benefited more than the other ones from a particular economic situation for financial wealth
building. Two cohorts seem evenly to have been weakly disadvantaged compared to the mean: people
born between 1931 and 1936 and between 1955 and 1960. Therefore, Chauvel’s method indicates no clear
specific detrended cohort effect looking at household financial assets. In other words, birth cohorts could
have experienced different levels of wealth accumulation (in absolute real terms) across the period, but,
given the macroeconomic trend, none of them has been relatively advantaged compared to others.

Results with Chauvel’s modeling appear therefore in line with the previous findings even if these last
estimates should be considered cautiously. As other APC identification strategies, APCD modeling has a
range of limits. The major issue lies in the lost of valuable information since we cannot compare generations
together in absolute terms. So, knowledge and understanding of the phenomena remains relative to an
unknown term and limited.

Figure 16: Financial Wealth: coefficient obtained by the APC-detrended methodology

(a) "Detrended" age coefficient (b) "Detrended" cohort coefficient

To conclude part 3, results from Deaton and Paxson methodology (section 3.3) suggest regarding financial
assets the absence of decumulation in absolute terms after retirement, contradicting the traditional LCH.
Our findings also indicate no significant birth cohort effects (both in absolute and relative terms).

4 Dealing with other determinants of financial assets building

In his work on the accumulation of household total wealth, Wolff [1981] tests the validity of the LCH in
the United-States based on cross-sectional sample. Using age-wealth regressions, the author’s results are
twofold. Firstly, the extremely low R2 he found in his simple age-wealth regressions (that echoes the low
R2 obtained in our own estimations with Deaton and Paxson modeling, cf. tables in Appendix D) should
indicate that the age and the life-cycle model associated explains only a small part of the overall variation
of wealth across households. By constituting subgroups from the total sample (by income level, diplomas,
etc.), he shows that the LCH theory is not valid for all groups of people,22 and criteria such as education
level or location contribute substantially to explain wealth accumulation. This study is supported by one
of the conclusion of Attanasio [1994] on the US who brings out large differences in the dynamics of savings
across education groups.

These studies shed some light on the importance of other determinants than age in household wealth
accumulation. Furthermore, as we find no evidence of significant discrepancies between birth cohort groups
as regards financial asset building, we can surmise that the highly concentrated structure of financial wealth

22Poor people, who do not receive sufficient earnings, can not accumulate over the age whereas at the opposite the richest
acquire their wealth from inheritance. So the only people whose savings behaviour could be described by the LCH corresponds
to the population of white, urban, educated middle class people. He concludes that this theory can only account for the
acquisition of about a quarter of the household wealth in the United-States.
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distribution reflects strong disparities within generations. This section aims precisely at looking into the
main determinants of these inequalities. We test the effects of profession, family type, diplomas, housing
occupation status and legacy on being part of the top 10% wealthiest households in terms of financial asset,
implementing cross-sectional logistic regressions. The idea is to give some basic insights on the impact of
these determinants on financial wealth, and how they could evolve over the period.23

4.1 Overview of other determinants than age and birth cohort

We look at the effect of six socio-economic factors often identified in the literature24 (age class, profession,
family type, diplomas, housing occupation status, legacy or bequest) on being part of the top 10% of
the richest families in terms of financial asset. The choice of the dependent variable is motivated by the
highly concentrated structure of financial wealth distribution. Four logistic regressions are run on each
cross-section.25 Table 2 presents the results for each period. Note that the results are displayed as odds
ratio and represent the odds of being part of the top decile group rather than not, according to a variable,
all other things in the model being equal.

For each cross-section, the factors included in the specification are all statistically significant (Wald tests).
Concerning socio-professional category, liberal professions, independent professionals and executives have
the greater odds to belong to the top decile group: other characteristics being fixed, a household in which the
reference person is a manual worker is between 3.5 and 5.5 times (according to the period) less likely to be
part of the top 10% of the richest families in terms of financial assets than executives (‘Other managers and
higher intellectual profession’ ), and between 6.3 and 10.3 times less likely compared to liberal professions.
Along with this result, holding a postgraduate degree appears as a strong advantage: leaving school without
formal qualifications divides by more than 5 (6.0 in 1992, 5.0 in 1998, 5.2 in 2004 and 12.3 in 2010) the
odds of belonging to the richest 10% of households compared to holding a postgraduate degree. Thus, both
occupation and level of qualification affect the financial wealth ladder as they strongly reflect household’s
incomes and, through it, its saving possibilities.

Some events or strategic investment choices, such as receiving a bequest or becoming property owners, also
impact the financial wealth distribution. A household who received a bequest or a legacy is around 2 times
more likely to be part of the top 10% of the richest families in terms of financial assets than a household
who never or has not yet inherited. Regarding the housing occupation status, households that have already
built housing wealth (‘owner-occupiers’ ) are also more likely to be part of the richest in financial assets
than homebuyers and tenants, other observed characteristics being equal. Aside from their potential greater
savings capacity (since they do not have to carry mortgage or rent repayments), other unobserved factors
must come into play affecting both housing and financial wealth (past and present incomes, transfer of an
undertaking, amount of inheritance). Lastly, we find no clear distinction between homebuyers and tenants
as the difference between their coefficients do not appear statistically different.

Another finding lies in the fact that coefficients remained globally unchanged over the period, reflecting
the stability of socio-economic determinants on financial assets buildings in the top of the distribution.
The one notable exception relates to bequest and legacy whose impact tend to be more important through
successive surveys. This results is in line with Piketty’s recent works on French data, see for instance Piketty
[2011] which relates the growing weight of inheritance in French economy with an increase in annual flow
of inheritance as fraction of national income that sharply accelerates from the 1980s.
To sum up, the marked differences in odds ratio between categories of each factor confirm the existence
of important disparities among birth cohort groups, even if the model only captures a minor part of the

23Socio-economic determinants of financial wealth could easily be investigated further by using the full potential of the
pooled-HWS database. In particular, the estimation of simultaneous quantile regressions should be very informative, despite
the methodological concerns it brings, for example regarding weights.

24See for example Lamarche and Salembier [2012].
25For technical information about logistic regressions see for example Le Blanc, Lollivier, Marpsat, and Verger [2000].
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Table 2: Effect of different determinants on being part of the top decile group of financial wealth

1992 1998 2004 2010
Odds Significance Odds Significance Odds Significance Odds Significance
Ratios threshold Ratios threshold Ratios threshold Ratios threshold

Age class
Under 30 0,46 ** 0,15 *** 0,12 *** 0,35 ***
Between 30 and 39 0,69 ** 0,58 *** 0,58 *** 0,59 ***
Between 40 and 49 Ref. Ref. Ref. Ref.
Between 50 and 59 1,69 *** 1,58 *** 1,04 1,15
Between 60 and 69 1,71 *** 1,74 *** 1,05 1,44 **
Over 70 1,91 *** 1,62 *** 1,16 1,68 ***

Socio-professional category
Never worked or long-term
unemployed 0,42 0,18 ** 0,15 * 0,50 **

Farmers 0,39 *** 0,84 0,75 2,95 ***
Craftmen, tradesmen, business
owneers 1,04 0,90 1,14 1,12

Liberal profession 1,85 *** 1,94 *** 1,92 *** 1,77 ***
Other managers and higher
intellectual professions Ref. Ref. Ref. Ref.

Technicians and associate
professionals 0,47 *** 0,61 *** 0,50 *** 0,61 ***

Employees 0,27 *** 0,40 *** 0,47 *** 0,32 ***
Manual workers 0,18 *** 0,23 *** 0,26 *** 0,28 ***

Family type
Single males or females Ref. Ref. Ref. Ref.
Single-parent family 0,89 1,10 0,82 0,55 ***
Couples with no children 1,77 *** 1,69 *** 1,81 *** 1,40 ***
Couples with children 1,52 ** 1,54 *** 1,50 *** 1,28 *
Other 1,70 ** 2,01 *** 1,06 1,07

Diplomas
No diplomas 0,17 *** 0,20 *** 0,19 *** 0,08 ***
Primary school certificate 0,31 *** 0,30 *** 0,29 *** 0,14 ***
Vocational aptitude/studies
certificates (CAP/BEP) 0,26 *** 0,38 *** 0,29 *** 0,23 ***

Junior secondary school
certificate 0,38 *** 0,65 *** 0,39 *** 0,26 ***

’Professional’ high school
degree 0,57 ** 0,54 *** 0,50 *** 0,41 ***

’General’ high school degree 0,52 *** 0,70 ** 0,61 *** 0,42 ***
Undergraduate and graduate
degrees 0,45 *** 0,71 ** 0,64 *** 0,47 ***

Postgraduate degree and
’Grandes Ecoles’ Ref. Ref. Ref. Ref.

Housing occupation status
Homebuyers 0,57 *** 0,42 *** 0,35 *** 0,37 ***
Owner-occupiers Ref. Ref. Ref. Ref.
Tenants 0,48 *** 0,53 *** 0,43 *** 0,43 ***
Other 0,54 ** 0,94 0,81 1,15

Legacy or bequest
No Ref. Ref. Ref. Ref.
Yes 1,82 *** 1,83 *** 2,31 *** 2,40 ***
Pseudo R2 0,21 0,20 0,23 0,22
Hosmer-Lemeshow test (Prob>F) 0,00 0,57 0,00 0,09

Data: HWS. *** significant at the 1% threshold, ** significant at the 5% threshold, * significant at the 10% threshold.
Note: The characteristics are those of the reference person in each household. Lecture: compared to a reference household
(in which the reference person is a single person between 40 and 49 years old, owner-occupier, executive, with a postgraduate
degree and who has never inherited), having received a legacy or a bequest multiplies by 1.82 the probability of being in the
top decile group by financial wealth, other observed characteristics being equal, in 1992.
The Hosmer-Lemeshow test is a goodness-of-fit test for logistic regression. The higher the p-value, the more the model fit the
data.
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variability (goodness-of-fit tests show evidence of lack of fit). Among the tested factors, the age and the
level of qualification or the profession, emerge strongly, with the largest variance between odds ratio.

4.2 An analysis according to relative diplomas

The strong disparities in financial assets among birth cohort groups put forward the role of other key
determinants of accumulation, such as diploma, and wonder about the heterogeneity of age-patterns of
financial wealth buildings. Indeed, as it is suggested by descriptive statistics broken by relative diplomas
(see Appendix H), the mean financial wealth age-pattern could be poorly representative given the financial
wealth gaps between the lowest and the highest relative degree groups. Age-patterns are then estimated
on different categories of qualification using the same APC-modeling as in section 4.3. Education is chosen
for both its marked influence on households’ level of financial assets (as a proxy of the level of incomes)
and its stability over time. The level of qualification evolves rarely across the life-time, contrary to other
socio-demographic variables such as the occupational category, the family or the housing occupational
status. To counter problems coming from the change in the qualification structure over generations, with
the democratization of higher education, we build relative degrees for each cohort. We separate each cohort
into three groups as explained in the Appendix G.

Following the Deaton and Paxson method, we estimate age coefficients and then retrace the age profile for
each of the three relative degree groups. Figure 17 exhibits three very different patterns, which reveal their
different savings abilities and preferences. The holders of lowest diplomas show low accumulation over time.
Their barely flat pattern could be explained by strong budget and liquidity constraints. Consequently, their
savings efforts only allow them to maintain a buffer stock that responds to a precautionary motive. The
holders of the medium diploma show a similar pattern to the one estimated on the whole population, with
a financial portfolio growing between 25 and 55 years old and remained flat afterwards. In contrast, the
holders of the highest degrees exhibit a continuously increasing curve, with mean amounts of financial assets
far above the two other groups. The gap between them and the two other groups also increases sharply
with age, notably reflecting an ability to save all over their lifetime but also an active management of their
wealth when or after retiring with operations transferring housing and professional assets into financial ones
(sale of real estate properties, transfer of an undertaking or of a part of it, etc.). The sharp rise in their
life cycle pattern between 70 and 80 years old could also reflect a strong taste for inheritance among this
population.

Figure 17: Age-pattern accumulation of financial assets in respect to the relative diploma, from Deaton &
Paxson modeling

Data: HWS

Therefore, the mean financial wealth age-pattern proves to have little significance, covering diverse behaviors
that are related to different orders of magnitude and allocation of financial assets. This feature should be
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borne in mind when modeling household portfolio choices and recall the need for taking into account budget
and liquidity constraints.

5 Composition changes in household portfolio and the expansion

of life insurance

As discussed in part 2 (see Figure 1), there were some significant changes in French household portfolio
composition over the past two decades, with – as the most striking change – the sharp rise in the proportion
of financial assets held in life insurance. Life insurance entered in an upward phase in the latter half of
the 1980s and has been continually expanding, from 6.3% of household portfolio in 1986 to almost 40% in
late 2010. If there is a general agreement on the explicative factors (easily shaped product with a favorable
tax status), the nature of this growth has been poorly documented. With regard to the extensive margin,
the share of households holding a life insurance contract (credit insurance excluded) or a pension plan
moved from 40% in 1991 to 50% in 2009. This section aims looking into the intensive margin, and then to
determine who have supported this trend.

5.1 Focus on life insurance expansion: the breakdown of flows into ‘volume’
and ‘prices’

A first question is how life insurance has gathered momentum, and, more specifically, in which part net
inflows, that inform on the product’s attractiveness, have fueled this growth over the period. Generally,
stocks of saving products change according to three drivers: net inflows (i.e. new deposits less withdrawals),
capitalization of interest on existing deposits and variation in valuation when the stock price fluctuates:

Outstandingt = Outstandingt−1 + V aluationt + Interest capitalizationt +Net inflowst (8)

Changes in valuation are extracted from national financial accounts. Yearly interest incomes come from
statistics on life-insurers’ mean returns.26 Net inflows are therefore determined by the capital accumulation
equation. The proper identification of these three drivers requires us to be able to track flows at a disaggre-
gated level, with both amounts and time of every households’ investment and benefit or surrender. Because
of a lack of yearly panel data, the simple computation indicated in equation 8 cannot be made. We then
adopt a basic approach in which net inflows are computed as the stocks observed in a cross-section less the
stocks observed in the previous one (6 years before) affected by the valuation change over the period and
augmented by interest capitalization. To approach actual flows - and to be thus able to estimate the proper
outstanding amount upon which yearly interest payments are based and which is subject to revaluation - we
rebuilt annual outflows assuming that the rate of benefits and surrenders on total outstanding is constant
every year, equal to the mean rate observed on available data (between 2001 and 2010).27

The simplifying assumption about outflows is made because of the lack of anterior data and may slightly
underestimate the capitalization of interest in the 1990’s - and mechanically overestimate net inflows - as
one may suppose that outflows were lower in this period of sharp expansion. This basic approach has the
advantage to give a rough estimate of the respective part of each driver over the different periods, even if
results have to be taken with caution.

26Sources: FFSA, AFER. For the sake of convenience, we use the average rate of return of euro-denominated life insurance
contracts, which represent 82% of total stocks in late 2009.

27Sources: FFSA. In practice, annual average gross flows between two cross-sections are then computed as follows:

¯Gross flowst0−t6 =
Outstandingt6 −Outstandingt0(1 − S)6

∏6
i=1(1 + Vi + Ii)

1 +
∑5

i=1(1 − S)i
∏i

k=1(1 + Vk+1 + Ik+1)
(9)

with S = the mean rate of withdrawals (benefits and surrenders), Vi = the valuation change at date i, and Ii = the nominal
return rate at date i.
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Figure 18 below displays respective contributions of valuation changes, interest capitalization flows in nom-
inal terms and net investment flows to the expansion of life insurance stocks since the early 1990s.28 The
scope retained for the breakdown is extended beyond life insurance alone and encompasses capitalization
bonds and popular savings plans (PEP).29

First of all, valuation changes are of low order since only a minority of products shows a return directly
linked to the market performance of life insurers’ invested equity assets (‘unit-linked’ products). Capital
is guaranteed in the great majority of cases, with ‘euro-denominated’ products representing 82% of life
insurance total stocks in late 2009.

Furthermore, the capitalization of interest revenues plays a significant part in life insurance stocks growth,
ensuring a ‘passive’ growth for insiders of more than 70% over 1991-1997, 35% over 1998-2003 and about
30% over 2004-2009 thanks to relatively high returns, especially in the 1990s (Figure 4).

Finally, net investment flows (new investments minus surrenders and benefits) largely contributed to the
sharp increase over 1991-1997, accounting for almost two-thirds of the total growth (124 percentage points
on the +202% total growth). Thus, life insurance expansion over the subperiod was mainly fueled by
households’ new investments, supported by good market performances (through positive valuation) and
high returns. The subperiod 1998-2003 is characterized by a loss of momentum, probably partly due to the
1997-1998 reform of taxation scheme (see Box 1) and the IT bubble burst: net investment flows shrank and
contributed to only one quarter of total growth over the period (10 pp on the +44% total growth). Life
insurance had a relative revival in the second part of the 2000s with renewed dynamism of net investment
flows (24 pp on the +55% total growth) in a context of lower returns over the 2004-2009 period.

Figure 18: Contributions of net inflows, interest capitalization and valuation to the growth of life insurance
stocks

Data: HWS, Banque de France, INSEE, FFSA, AFER.

The conclusion of this preliminary work is twofold. On the one hand, about half of life insurance growth
observed in the 2000s results from its expansion in the previous decade thanks to both size and long-term
detention effects through interest revenues capitalization. On the other hand, life insurance does not only
rely on its past achievements continuing to draw new investment flows in the 2000s, in particular on the

28With data back to 1991, our sample covers almost completely the life insurance expansion, even if an analysis on the entire
period of boom would has been preferable.

29The point is to follow a homogeneous category of saving products with the same structure and tax characteristics. Pension
savings schemes are then excluded for their differences of shape (much less liquid for instance) and for not being largely filled
with data. On the contrary, popular saving plans are included. These savings vehicles share many characteristics with life
insurance as length of detention (tax treatment encourages the holding for more than 8 years in both cases) or detention motives
(long-term savings, retirement). Besides, PEP insurance type appears actually as a life insurance contract, but because data
in 1992 and 1998 surveys do not enable to differentiate between the two types (banking ones/insurance ones), both types are
included. To sum up, the scope is life insurance (except annuity contracts), capitalization bonds and PEP.
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period 2004-2009 where these flows accounted for a large part of life insurance stocks growth.

5.2 An analysis of household portfolio along the wealth distribution

Beyond macroeconomic trends, the use of our micro database allows to understand who supported them. A
starting point consists in looking at the share of financial assets held by each wealth class over the period.
Note that wealth classes are defined as gross wealth decile groups. By defining them this way, groups can
truly reflect the household’s position on the wealth ladder and are not affected by a change of structure
in household’s wealth, for example following a housing transaction or the sale of a business. The results
displayed in Figure 19 are informative in two points. First, as it is well-known, financial assets are highly
concentrated: the richest 30% of households (as ranked by gross wealth) held about 80% of all outstanding
stock in 2010, and more than 55% for the top 10% group. Second, this distribution remained relatively
stable over the period, with only a slight increase in the top decile group share in the 2000’s. It appears that
each (cross-section) wealth class has benefited globally in the same way from the growth in financial assets
observed at the macroeconomic level from the beginning of the 1990’s, even if the households found in each
class may be different over the period according to criteria such as age, diploma or household structure.

Figure 19: Wealth distribution by gross wealth class

(a) Gross wealth (b) Financial assets

Data: HWS.

With regard to the changing structure of household financial portfolio (illustrated at the macro level in
Figure 1), we use the HWS data set to analyze the investment choices of the different wealth classes over
the past two decades. Figure 20 shows the changes in the composition of the financial portfolio of four
selected groups (the second, the middle and the two highest decile groups).

As might be expected, the cross-sectional differences between wealth groups are striking. Whereas the
bottom decile group holds a portfolio almost entirely made up of safe liquid assets, portfolios diversify and
become more invested in risky assets as groups get richer. For instance, liquid savings deposits and accounts
represent more than 95% of the financial assets held by the lower decile group, against around 85% for the
second lowest one, 50% for the middle one, and respectively 30% and 15% for the two highest ones over the
period. On the contrary, life insurance and securities are almost absent in the portfolio of the lowest decile
groups (less than 5% of the outstanding for the lowest decile group) but steadily amount over the period
around 35% of the financial assets of the middle wealth group and respectively 60% and 80% for the two
upper ones (D9-D10).

In line with national financial accounts, we note a drop in the proportion of securities in household portfolio
along with a jump of the life insurance share in the 1990s and, to a lesser extent, in the second half of the
2000s. A noticeable feature lies in the fact that wealth groups supported differently these trends:

• the life insurance share of the three poorest groups remained unchanged (or declined) over the period,
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• the next five decile groups experienced an increase of the share of financial assets held in life insurance
between 1992 and 1998, it then remained more or less constant,

• the life insurance share shot up in the portfolio of the two richest groups between 1992 and 1998,
stabilized on the next 6 years, and then rebounded between 2004 and 2010.

If the distribution of the total financial assets stocks remained steady over the period, the structure of
wealth groups portfolio evolved differently: the distortion toward life insurance was driven by households
above the fourth decile and, among these groups, the richest one seems to have played a more supportive
role.

Figure 20: Structure of households’ financial assets by wealth class

Data: HWS.

Another way to portray differences is to take a specific look at the share of life insurance in the financial
assets held by each wealth group over the period. Figure 21 confirms earlier findings.

Firstly, a great majority of French households supported the expansion phase of life insurance in the 1990s.
Decile groups 4 to 10 saw an increase in the share of life insurance in their portfolio, that is to say every
household holding a sufficient amount of financial assets to be able to diversify its asset base has reshaped
its investments toward life insurance. This remodeling was far more pronounced for the higher decile groups:
while the part of life insurance rose from 14% in 1992 to 23% in 1998 in the middle decile group portfolio,
it climbed from 15% to 38% for the richest group, whose proportion of securities held directly shrank, at
the same time, from around 70% to 40%. As a result, and despite the popularization of the product, life
insurance outstanding stocks became more unequally distributed, the top decile group accounting for about
60% of the stocks in the late of the 1990s (compared with 47% in 1992).

Secondly, the second (much more limited) expansive phase observed in the second half of the 2000s was
entirely supported by the richest and more particularly by the top 10% of households. Their stock of
financial assets held in life insurance jumped from 40% to 53% between 2004 and 2010, so that they own
nearly 70% of life insurance outstanding amounts in the late 2000s.

Finally, as mentioned before, households found in each decile groups may be different over the period;
however the top 10% richest group remained particularly stable in terms of households’ characteristics,
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gathering a population who is older, more qualified, more frequently owner’s principal residence and who
is more likely to have inherited or received a donation (see Appendix I).

Figure 21: Focus on life insurance

(a) Share of life insurance in financial assets by
wealth class

(b) Distribution of life insurance outstandings by
wealth class

Data: HWS.

To sum up, it appears that the sharp distortion of French households’ portfolio in the 1990s toward life
insurance observed at an aggregate level in national accounts reflects a widespread change in investing
choices: a large majority of households gradually moved, at their own levels, toward life insurance (or
similar investments). This shift was also substantially larger for the richest groups who continued to switch
to life insurance in the 2000s, as directly-held equity investments started being used less as savings vehicles.
Often referred to as a “Swiss army knife” product, life insurance thus became an investment favored by both
upper and relatively lower class investors.

Conclusion

This work attempts to analyze the macroeconomic evolution of French households’ financial portfolio ob-
served during the last two decades (1992-2010). More precisely, this study focuses on the increase in stocks
mainly fueled by net investment inflows and the distortion of its structure, by looking into the microe-
conomic determinants that drive savers’ accumulation. For this purpose, we mobilize both surveys and
national account data. We build a longitudinal database from HWS cross-sections broken down into finan-
cial asset categories and aligned on national accounts that proves to be very useful for the analysis of French
household portfolio choices.

We first look at age and generation effects on household financial assets building over the period. Several
strategies have been proposed in the Age-Period-Cohort literature to disentangle this two effects associated
with time. We rely here on the leading Deaton-Paxson method. We show that no generation among our
sample seems to have been more advantaged or disadvantaged compared to others in their financial wealth
accumulation process over life cycle. This result seems to be corroborated by the APCD methodology
developed by Chauvel based on a different identification strategy. It suggests that long-term changes in
the economic or demographic conditions (for example in terms of productivity, unemployment rate, social
security benefits or with people living apart), taken as a whole, have not significantly affected household
saving behaviors regarding financial assets accumulation, and that global preferences in that matter (mixing
precautionary, bequest and retirement motives) have remained broadly unchanged. This result contrasts
with common findings on gross wealth in line with the idea of growing wealth disparities in the expense
of the youngest generations in France: a continuous increase in gross wealth from generations born in the
1910s until the baby boom ones born in the 1950s, and a stagnation afterwards. Therefore, we suggest
that generational cleavages observed on gross wealth stems from the housing part, while French households
exhibit similar financial accumulation patterns across generations.
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This model also allows us to challenge the traditional Life-Cycle-Hypothesis. The Deaton-Paxson method
exhibits no clear decumulation process after retirement regarding financial assets. Furthermore, the absence
of a significant cohort effect suggests that the observed dispersion of financial wealth is mainly explained
by intra-cohort rather than by inter-cohort variability, for instance according to the level of education.
Households with low educational attainment present a flat profile of financial assets building whereas the
holders of the highest degrees show a lifelong accumulation that is not slowing after retirement. Thus, the
mean financial wealth age-pattern covers very different behaviors, related to different orders of magnitude
and allocation of financial assets. This feature should be borne in mind when modeling household portfolio
choices and recall the need for taking into account liquidity constraints.

We complete our approach by an analysis of the portfolio diversification by wealth class. Investigating the
sharp rise of the part of financial assets held in life insurance at a macro level over the last twenty years,
we find that French households of all levels of wealth gradually moved toward it in the 1990s. Behind this
widespread change of investment choices, we notice some differences in wealth groups’ behaviors. Particu-
larly, the 10% richest have more strongly supported the rapid development of life insurance occurred in the
two last decade and especially in the 2000s.

Based on those results, it would be interesting to look further into two particular issues. Firstly, additional
informations on wealth structure evolution across lifespan - namely transfers between housing, financial and
professional holdings - could bring a clearer picture of microeconomic savings behavior of French households
and highlight some specific patterns. It would require the exploitation of panel data to follow individual
investments year after year. Such an analysis should soon be possible since the Household Wealth Survey
is henceforth panelized, from the wave launched in the end of 2014. It paves the way for valuable works
on household portfolio choices. Secondly, as mentioned before, the non significant cohort effect reflects the
absence of global differences in financial wealth building across generations. However, it may result from
different forces related to economic and demographic conditions or to preferences that offset each other,
affecting saving patterns in opposite directions. As in Kapteyn et al. [2005], the role of some specific factors
could be therefore investigated, such as the evolution in social security benefits (that should have led to
a decrease in precautionary and retirement motives) or changes in unemployment rate (with a supposed
opposite effect on the precautionary motive).
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A Current prices, constant prices, ratio with GDI

Figure 22: Evolution and structure of household gross wealth

(a) Current prices, in billions

(b) Constant prices (100=2009), in billions

(c) Ratio with GDI

Data: INSEE, Banque de France.
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B The estimation of household wealth: two irreconcilable data

sources?

Two data sources are used in this study: financial national accounts and household wealth surveys. If these data com-
plement each other, building the bridge between macro and micro sources is no easy task due major methodological
differences.

B.1 Data

National Financial Accounts Macro data are derived from National Financial Accounts provided by the
French central bank. They offer a comprehensive description of all financial assets and liabilities held by institutional
sectors (households, public administrations, non-financial corporations) from 1977. Stocks, net investment flows,
valuation and other volume changes are presented for each operation.

The Household Wealth Survey Micro data rely on repeated cross-sections of the INSEE Household Wealth
survey. It has been conducted every six years since 1986. It was called "Financial Assets Survey" until 1992 and then
"Household Wealth Survey" in 1998, 2004 and 2010. These surveys provide a wide range of information on factors
accounting for wealth accrual over the lifespan (family and professional biography, income and financial situation,
inheritances and transfers, motives for the holding of the different asset). With regard to amount data, the stocks of
financial assets are essentially requested in wealth "brackets", because declarations on exact amounts appear of very
poor quality. For each of the four surveys, works have been done to rebuild continuous amounts implementing the
method of simulated residuals (Lollivier and Verger [1988]). Our analysis is based on these simulated amounts.30

B.2 Some important gaps between micro and macro data

In spite of simulated amounts, and as it is commonly observed on household surveys on this topic, French Household
Wealth surveys still suffer from low recovery rates on a wide range of assets amounts. A number of reasons explain
the inherent difficulty to measure household wealth through a survey. First, important disparities exist in the scope
chosen between the Household Wealth survey and national accounts that can explain some of the low recovery.
Disparities can be geographic since the Household Wealth survey only cover metropolitan France (except in the case
of the 2010 wave) whereas national financial accounts encompass overseas departments, or can result from different
valuation choices. For instance, an estimation of outstanding life insurance in annuity is not provided in surveys
contrary to national financial accounts. Second, the reluctance of the respondents to answer questions about wealth
and income (deliberate concealment or under-declaration) can play a part, respondents sometimes have lingering
concerns about the legitimacy of the survey or about the extent of its commitment to preventing disclosure. Third,
the values of assets and liabilities are generally hard to report accurately: respondents may not know the current
market value of some of their assets (like shares) or the exact value of some very fluctuating assets (like checking
accounts). They may also forget to report some of their assets or debts. Finally, because the ownership of wealth
is relatively concentrated, the sampling design is not likely to contain enough wealthy households to provide good
representation of the full distribution of wealth.31

The under-representation is particularly significant for households’ financial assets, the total household financial
wealth being equal to just over one-third on average of the national accounts figures. Representativeness also shows
dramatic variations among financial assets – from around 50% for saving accounts and contractual savings (F291
and F293 in NA) to less than 20% for the category “other deposit” (F292). Percentages go far below for specific
assets that are particularly difficult to assess, as discussed above, because their market valuation is hard to evaluate
(non-quoted shares), their stocks fluctuate a lot (checking accounts), or because the sums invested are not strictly
equal to the amounts received (retirement plans to be paid as an annuity). To overcome this issue, the decision has
been made to realign survey data on national accounts figures.

30The method implemented for each wave is not entirely homogeneous in time but is based on the same approach and using
the same set of variables.

31Improvements have been made on this particular points in the latest wave of 2010. Yet, we use the ‘constant methodology’
version of the survey to preserve homogeneity among surveys.
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B.3 Method of realignment

The first step relies in building a proper correspondence table between categories of financial assets in national
accounts and surveys. Yet, the two classifications differ in some points. In particular, the one in Household Wealth
surveys is narrower than the one in National financial accounts, with some financial operations registered in National
financial accounts not, or partially, covered by HWS.32

Realignment requires then to delimit a restricted scope of comparable financial assets in National financial accounts
(when the comparison is possible). It supposes to be able to drill down into a finer level of classification than the
one supplied by released national accounts. That is why we rely on previous works conducted on this area, by or in
association with the Demographic and Social Statistics Directorate at INSEE. The coefficients applied come from
the following works: Arrondel, Guillaumat-Taillet, and Verger [1996] for the 1992 wave (approach based on the sum
of assets), Cordier and Girardot [2007] for the 1998 one, Durier, Lucile, and Vanderschelden [2012] for the 2004 one,
preliminary coefficients for the 2010 wave have been provided by INSEE, for which work is ongoing). In each case,
the method of realignment implemented lies on two main principles:

• realignment varies by class of financial assets in order to counter the important disparities of under-declaration
according to the nature of the product,

• treatment is uniform for all households. This appears a strong assumption as all households could not under-
declare in the same way according to their age, their diplomas, their localization, etc. But, uniform treatment
appears as our best solution since i) it is available for each survey, and ii) given the lack of exogenous data
on household underreporting or no response, a double realignment by assets and by household characteristics
does not provide a significant improvement compared to uniform readjustment (cf. Durier et al. [2012]).

B.4 Scope for financial assets

Finally, successive survey waves need to be harmonized to complete the exercise. Actually, some changes in the
precision of the information collected occurred over the waves. To counter this bias, we follow a scope of financial
assets as homogeneous as possible across surveys. Thus, it has been shaped as follow:

• retirement savings are excluded from our scope accounts since they are not or very poorly reported across
surveys;

• distinction between the two forms of popular savings schemes (banking or insurance PEP) are not available
as regard to amount data in the 1992 and 1998 waves. A reallocation into their respective national accounts
categories could not have been done, so that PEP have been treated as an independent category;

• non-quoted shares and other equity do not include shares of firms whose the officer is a member of the household
(classified in professional wealth in HWS). Even after realignment, non-quoted shares show a particularly low
representativeness rate across surveys (between 13% and 31% over the four waves), explaining, on their own,
most of the gap between national accounts figures and surveys ones after realignment (illustrated in Table 4).
This gap reflects - in national accounts and surveys - both a broader issue of valorization of non-quoted shares
and other equity, and the difficulty in distinguishing professional from financial wealth. While a portion of non-
quoted shares held by households and recorded as such in national financial accounts is potentially referenced
in the professional table of HWS, we did not transfer them in household financial wealth. As such, we intend
to follow financial assets held for wealth accumulation motives and subjected to traditional portfolio choices.

• furthermore, no realignment has been made on housing and professional wealth, as it is not the core of our
study and there is no consensus about the relevance of doing it on housing wealth. So the gross wealth is only
readjust on financial assets.

32No stock data are, for instance, delivered on some specific instruments such as ’insurance technical reserves for premium
and claims’ or ’trade credits and advances’ in Household Wealth surveys.
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Table 3: Gross, housing and financial wealth in national accounts and Household wealth surveys (reported
and aligned data)

in billions of euros Survey 1992 Survey 1998 Survey 2004 Survey 2010

National accounts
Gross wealth 3 607 4 376 6 929 10 339

Housing wealth 1 767 49.0% 2 014 46.0% 3 755 54.2% 6 087 58.9%
Financial assets 1 402 38.9% 2 000 45.7% 2 688 38.8% 3 700 35.9%

Financial assets (restricted 1 216 1 805 2 455 3 337
scope)

Survey
Gross wealth 2 224 2 835 4 076 6 442

Housing wealth 1 508 67.8% 1 673 59.0% 2 723 66.8% 4 279 66.4%
Financial assets 424 19.1% 763 26.9% 798 19.6% 1 273 19.8%

Survey - aligned data
Gross wealth 2 793 3 630 5 259 7 631

Housing wealth 1 508 54.0% 1 673 46.1% 2 723 51.8% 4 279 56.1%
Financial assets 1 018 36.4% 1 559 42.9% 1 981 37.7% 2 550 33.4%

Note : The restricted scope includes: transferable deposits, sight deposits, term deposits, contractual savings,
securities other than shares, loans, quoted and unquoted shares, other equity, securities in money-market CIS,
securities in general-purpose CIS, net equity of households in life insurance and pension funds reserves.

Table 4: Representativeness in respect to national accounts

Survey 1992 Survey 1998 Survey 2004 Survey 2010

Gross wealth (survey/NA) 61.7% 64.8% 58.8% 62.3%
Housing wealth (survey/NA) 85.3% 83.1% 72.5% 70.3%
Financial assets (survey/NA) 34.9% 42.3% 32.5% 38.2%

Gross wealth (aligned data/NA) 77.4% 83.0% 75.9% 73.8%
Housing wealth (aligned data/NA) 85.3% 83.1% 72.5% 70.3%
Financial assets (aligned data/NA) 83.7% 86.3% 80.7% 76.4%

Note : Representativeness rates for financial assets are computed with respect to the amount in national accounts
built on the restricted scope.
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Figure 23: Structure of households’ financial assets, non-quoted shares included

Figure 24: Structure of households’ financial assets, non-quoted shares excluded
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C Shaping birth cohorts in surveys

To be able to follow households’ wealth behavior across surveys, each sample is organized into households’ groups
according to their date of birth. The study relies on the observation of fourteen cohorts, built in steps of six years,
which range from people born between 1907 and 1912 for the oldest to people born between 1985 and 1990 for the
youngest (Cohorts 1 to 14 in Table 6).

Cohorts in each survey need 1) to achieve a sufficiently large cell size to avoid extreme points skewing the means of
the variables we use, and 2) to be relatively homogeneous (in matter of diploma, socio-professional category, etc.). It
is therefore necessary to exclude from our sample groups with less than 100 households (see in Table 5). Furthermore,
figures in Appendix G also show that homogeneity in diploma is broadly respected.

Table 5: Number of households by birth cohort

Cohort Year of birth Survey 1992 Survey 1998 Survey 2004 Survey 2010
1 [1985 ; 1990] 0 0 18 230
2 [1979 ; 1984] 0 19 397 588
3 [1973 ; 1978] 7 342 693 844
4 [1967 ; 1972] 310 885 982 1165
5 [1961 ; 1966] 873 1151 1057 1440
6 [1955 ; 1960] 1408 1252 1104 1513
7 [1949 ; 1954] 1429 1378 1120 1615
8 [1943 ; 1948] 1179 1237 986 1684
9 [1937 ; 1942] 882 971 843 1205
10 [1931 ; 1936] 968 951 886 1130
11 [1925 ; 1930] 1049 884 848 877
12 [1919 ; 1924] 820 647 553 423
13 [1913 ; 1918] 309 295 160 51
14 [1907 ; 1912] 218 165 42 10
15 [1901 ; 1906] 58 29 3 0

Outside the range 13 1 0 13
Selected sample 9452 10158 9629 12765

Total survey 9530 10207 9692 12788
out 78 49 63 23

Table 6: Age of households by birth cohort

Cohort Year of birth Age in 1992 Age in 1998 Age in 2004 Age in 2010
1 [1985 ; 1990] 2 - 7 8 - 13 14 - 19 20 - 25
2 [1979 ; 1984] 8 - 13 14 - 19 20 - 25 26 - 31
3 [1973 ; 1978] 14 - 19 20 - 25 26 - 31 32 - 37
4 [1967 ; 1972] 20 - 25 26 - 31 32 - 37 38 - 43
5 [1961 ; 1966] 26 - 31 32 - 37 38 - 43 44 - 49
6 [1955 ; 1960] 32 - 37 38 - 43 44 - 49 50 - 55
7 [1949 ; 1954] 38 - 43 44 - 49 50 - 55 56 - 61
8 [1943 ; 1948] 44 - 49 50 - 55 56 - 61 62 - 67
9 [1937 ; 1942] 50 - 55 56 - 61 62 - 67 68 - 73
10 [1931 ; 1936] 56 - 61 62 - 67 68 - 73 74 - 79
11 [1925 ; 1930] 62 - 67 68 - 73 74 - 79 80 - 85
12 [1919 ; 1924] 68 - 73 74 - 79 80 - 85 86 - 91
13 [1913 ; 1918] 74 - 79 80 - 85 86 - 91 92 - 97
14 [1907 ; 1912] 80 - 85 86 - 91 92 - 97 98 - 103
15 [1901 ; 1906] 86 - 91 92 - 97 98 - 103 104 - 109

Note: Boxes in dark grey are excluded from the selected sample of this study, those in light grey are also excluded from
econometric estimates.
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D Estimation results for Deaton and Paxson modeling

The implementation of the Deaton and Paxson identification constrains implies the following transformations on
period dummies (cf. Boissinot [2007]):

d∗0 = d∗1 = 0 (10)

d∗tj = dtj − (
tj − t1
t1 − t0

∗ dt1 −
tj − t0
t1 − t0

∗ dt0), ∀j > 2 (11)

Concerning age, we approximate the dependency using a piecewise linear function. With this econometric specifica-
tion, modeling is more flexible and probably better suited to the representation of a continuous phenomenon such
as age (see for example Le Blanc et al. [2000]).

In the following estimation table, Age_a coefficients refers to α∗ coefficients in the general specification written
in (1), Cohort_c coefficients to the γ∗ coefficients, and d∗_t coefficients to the π* coefficients of the transformed
period dummies (see above).

The age effect is obtained by summing age dummies: Age_coefficient =
∑8

i=0 αi ∗Age_i (as in Figure 10a).

With: a0 = 25; a1 = 31; a2 = 37; a3 = 43; a4 = 49; a5 = 55; a6 = 61; a7 = 67; a8 = 73; a9 = 79;

Age_0 = (age− a0) ∗ (age >= a0) ∗ (age < a1) + (a1 − a0) ∗ (age >= a1);

Age_1 = (age− a1) ∗ (age >= a1) ∗ (age < a2) + (a2 − a1) ∗ (age >= a2);

Age_2 = (age− a2) ∗ (age >= a2) ∗ (age < a3) + (a3 − a2) ∗ (age >= a3);

Age_3 = (age− a3) ∗ (age >= a3) ∗ (age < a4) + (a4 − a3) ∗ (age >= a4);

Age_4 = (age− a4) ∗ (age >= a4) ∗ (age < a5) + (a5 − a4) ∗ (age >= a5);

Age_5 = (age− a5) ∗ (age >= a5) ∗ (age < a6) + (a6 − a5) ∗ (age >= a6);

Age_6 = (age− a6) ∗ (age >= a6) ∗ (age < a7) + (a7 − a6) ∗ (age >= a7);

Age_7 = (age− a7) ∗ (age >= a7) ∗ (age < a8) + (a8 − a7) ∗ (age >= a8);

Age_8 = (age− a8) ∗ (age >= a8) ∗ (age < a9) + (a9 − a8) ∗ (age >= a9).

Dependent variable: Log financial assets, in real terms

Coef. Std. Err. t P>|t| [95% Conf. Interval]
Age_0 0.062 0.015 4.180 0.000 0.033 0.091
Age_1 0.016 0.012 1.320 0.188 -0.008 0.040
Age_2 0.020 0.012 1.740 0.081 -0.003 0.043
Age_3 0.026 0.012 2.160 0.031 0.002 0.050
Age_4 0.047 0.013 3.660 0.000 0.022 0.073
Age_5 -0.009 0.014 -0.620 0.538 -0.036 0.019
Age_6 -0.004 0.015 -0.250 0.801 -0.032 0.025
Age_7 0.021 0.015 1.440 0.149 -0.008 0.050
Age_8 -0.010 0.021 -0.480 0.633 -0.052 0.031
d*_1992 (omitted)
d*_1998 (omitted)
d*_2004 0.040 0.021 1.930 0.054 -0.001 0.081
d*_2010 -0.066 0.014 -4.720 0.000 -0.094 -0.039
Cohort 1913-18 -0.148 0.141 -1.050 0.292 -0.424 0.127
Cohort 1919-24 0.049 0.087 0.570 0.571 -0.121 0.220
Cohort 1925-30 0.037 0.074 0.500 0.614 -0.107 0.181
Cohort 1931-36 -0.138 0.065 -2.130 0.033 -0.265 -0.011
Cohort 1937-42 -0.023 0.058 -0.390 0.693 -0.137 0.091
Cohort 1943-48 Ref.
Cohort 1949-54 -0.042 0.053 -0.780 0.435 -0.146 0.063
Cohort 1955-60 -0.175 0.059 -2.960 0.003 -0.292 -0.059
Cohort 1961-66 -0.097 0.065 -1.500 0.133 -0.225 0.030
Cohort 1967-72 -0.159 0.074 -2.140 0.033 -0.304 -0.013
Cohort 1973-78 -0.145 0.082 -1.760 0.079 -0.306 0.017
Cohort 1979-84 -0.142 0.119 -1.190 0.234 -0.375 0.092
Constant 9.143 0.093 98.490 0.000 8.961 9.325
R2 0.033
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Dependent variable: Log gross assets, in real terms

Coef. Std. Err. t P>|t| [95% Conf. Interval]
Age_0 0.192 0.018 10.920 0.000 0.158 0.227
Age_1 0.064 0.015 4.230 0.000 0.034 0.093
Age_2 0.063 0.014 4.510 0.000 0.035 0.090
Age_3 0.021 0.014 1.480 0.138 -0.007 0.049
Age_4 0.059 0.014 4.150 0.000 0.031 0.087
Age_5 -0.025 0.015 -1.730 0.084 -0.054 0.003
Age_6 0.011 0.015 0.740 0.456 -0.018 0.041
Age_7 0.021 0.015 1.390 0.165 -0.009 0.050
Age_8 -0.021 0.022 -0.970 0.332 -0.064 0.022
d*_1992 (omitted)
d*_1998 (omitted)
d*_2004 0.005 0.024 0.210 0.831 -0.041 0.052
d*_2010 0.011 0.016 0.700 0.484 -0.020 0.042
Cohort 1913-18 -0.820 0.147 -5.580 0.000 -1.108 -0.532
Cohort 1919-24 -0.445 0.088 -5.040 0.000 -0.618 -0.272
Cohort 1925-30 -0.316 0.077 -4.090 0.000 -0.467 -0.164
Cohort 1931-36 -0.324 0.068 -4.730 0.000 -0.458 -0.190
Cohort 1937-42 -0.093 0.059 -1.570 0.116 -0.208 0.023
Cohort 1943-48 Ref.
Cohort 1949-54 -0.033 0.057 -0.580 0.564 -0.144 0.079
Cohort 1955-60 -0.161 0.066 -2.450 0.014 -0.290 -0.032
Cohort 1961-66 -0.113 0.074 -1.520 0.127 -0.257 0.032
Cohort 1967-72 -0.110 0.087 -1.270 0.206 -0.281 0.060
Cohort 1973-78 0.017 0.099 0.170 0.865 -0.178 0.212
Cohort 1979-84 -0.002 0.137 -0.020 0.986 -0.270 0.265
Constant 9.341 0.108 86.440 0.000 9.129 9.553
R2 0.065
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E Technical details on Chauvel’s APC-D methodology

See Chauvel [2013b] or Holford [1983] for the seminal version of the model. The APC-Detrended model absorbs
the linearity and exhibits deviation to a time trend. But the model still requires to set some technical constraints
to provide a unique decomposition. The model, when combined with an appropriate set of technical limitations
provides a unique decomposition of the fluctuations of the age, period and cohort variables around their average
and at a zero slope.
Remember our modele specification:

Yit = µ1 +
∑
a

αad
a
it +

∑
c

γcd
c
i +

∑
t

πtdt + εit (12)

First set of constraint It is helpful to work with an equivalent form of this model. In particular, let us define
the parametric means:

ᾱ =
1

a

∑
a

αa γ̄ =
1

c

∑
c

γc π̄ =
1

t

∑
t

πt

Thus the previous model (12) can be rewritten as :

Yit = µ∗
1 +

∑
a

α∗
ad

a
it +

∑
c

γ∗
c d

c
i +

∑
t

π∗
t dt + εit (13)

With:
µ∗
1 = µ1 + ᾱ+ γ̄ + π̄ α∗

a = (αa − ᾱ) γ∗
c = (γc − γ̄) π∗

t = (πt − π̄)

Clearly, then we have: ∑
a

α∗
a = 0

∑
c

γ∗
c = 0

∑
t

π∗
t = 0

It is important to emphasize that the reparameterized model (13) simply re-expresses each effect in model(12) as a
deviation from the mean of all effects of that type, and such centering creates no distortion with respect to assessing
patterns in estimated effects.

Second set of constraint The method proposes by Holford [1983] for characterizing the effects of time is to
decompose the trend in two components: linear trend and curvature or deviations from linearity.
In the case of the age effects α∗

a, the linear trend can be described by:

αL = A ∗
∑
a

age ∗ α∗
a (14)

where
age = a− (amax + amin)

2
A =

1∑
a age

2

Thus, the curvature component is given by the age effects with the linear trend removed:

α̃∗
a = α∗

a − age ∗ αL (15)

In the case of age, it is clear that α̃∗
a have the linear trend removed since :∑

a

age ∗ α̃∗
a =

∑
a

age ∗ α∗
a −

∑
a

age ∗ (age ∗ αL) (16)

=
∑
a

age ∗ α∗
a − αL ∗

∑
a

age2 (17)

=
αL

A
− αL ∗

1

A
(18)

= 0 (19)

Similarly for the cohort effects and the period effects, we define γ̃∗
c , γL, π̃∗

t and πL. The curvature components is
thus orthogonal to the trend. Consequently if we impose directly this orthogonality of the coefficient, we are sure
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to found the linear trend. For the three effects we impose a set of constraints.∑
a

age ∗ α̃∗
a = 0

∑
c

cohort ∗ γ̃∗
c = 0

∑
t

period ∗ π̃∗
t = 0

Where:

age = a− (amax + amin)

2
(20)

cohort = c− (cmax + cmin)

2
(21)

period = t− (tmax + tmin)

2
(22)

The APCD-model Trough these constraints, the model becomes more interpretable. Thus, the age coefficient,
once the trend has been absorbed, reveals potentially curved LCH pattern. The cohort coefficient reveals an eventual
specific behavior of a particular cohort, if the corresponding coefficient is significantly different from zero. The period
coefficient correspond to the positive or negative influence of the macroeconomic shocks on the variable and also
indicates the eventual discontinuities in the data collect. With these constraints, the model (13) could be decomposed
as follows:

Yit = µ∗
1 +

∑
a

α̃∗
a ∗ dait +

∑
c

γ̃∗
c ∗ dci +

∑
t

π̃∗
t ∗ dt

+
∑
a

(age ∗ αL) ∗ dait +
∑
c

(cohort ∗ γL) ∗ dci +
∑
t

(period ∗ πL) ∗ dt + εit
(23)

Yit = µ∗
1 +

∑
a

α̃∗
ad

a
it +

∑
c

γ̃∗
c d

c
i +

∑
t

π̃∗
t dt

+ αL ∗
∑
a

age ∗ dait + γL ∗
∑
c

cohort ∗ dci + πL ∗
∑
t

period ∗ dt + εit
(24)

Which gives, due to the dummies:

Yit = µ∗
1 +

∑
a

α̃∗
ad

a
it +

∑
c

γ̃∗
c d

c
i +

∑
t

π̃∗
t dt

+ αL ∗ age+ γL ∗ cohort+ πL ∗ period+ εit

(25)

And as period = cohort+ age+ Cst, previous equation becomes:

Yit = µ∗
2 +

∑
a

α̃∗
ad

a
it +

∑
c

γ̃∗
c d

c
i +

∑
t

π̃∗
t dt

+ αL ∗ age+ γL ∗ cohort+ πL ∗ (cohort+ age) + εit

(26)

And then:

Yit = µ∗
2 +

∑
a

α̃∗
ad

a
it +

∑
c

γ̃∗
c d

c
i +

∑
t

π̃∗
t dt

+ (αL + πL) ∗ age+ (γL + πL) ∗ cohort+ εit

(27)
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Thus, we can rewrite the model (12) as follow and define the APC-Detrended model:

Yit = µ∗
2 +

∑
a

α̃∗
ad

a
it +

∑
c

γ̃∗
c d

c
i

+
∑
t

π̃∗
t dt + (α0) ∗ age+ (γ0) ∗ cohort+ εit



t = c+ a∑
a α̃

∗
a =

∑
c γ̃

∗
c =

∑
t π̃

∗
t = 0∑

a age ∗ α̃∗
a =

∑
c cohort ∗ γ̃∗

c =
∑

t period ∗ π̃∗
t = 0

min(c) < c < max(c) (additional constraint on the exclusion of the first and the last observed cohorts)

α0 = αL + πL and γ0 = γL + πL

(28)
These vectors exclusively reflect the non-linear effect of age, period and cohort, as we assign two sets of constraints:
each vector sums up to zero and has a slope of zero. These vectors are null when the age, period or cohort effects
are linear. The terms α0 ∗ age and γ0 ∗ cohort absorb the linear trend.
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F Estimation results for Chauvel modeling

Dependent variable: Log financial assets, in real terms

Coef. Std. Err. t P>|t| [95% Conf. Interval]
Age [25-30] -0.121 0.035 -3.430 0.001 -0.190 -0.052
Age [31-36] 0.003 0.030 0.110 0.910 -0.055 0.062
Age [37-42] -0.004 0.032 -0.130 0.899 -0.067 0.059
Age [43-48] 0.035 0.035 0.980 0.326 -0.034 0.104
Age [49-54] 0.102 0.040 2.570 0.010 0.024 0.179
Age [55-60] 0.153 0.041 3.760 0.000 0.073 0.233
Age [61-66] -0.010 0.038 -0.260 0.793 -0.084 0.065
Age [67-72] -0.052 0.036 -1.460 0.144 -0.123 0.018
Age [73-78] -0.105 0.038 -2.800 0.005 -0.179 -0.032
d_1992 -0.088 0.013 -6.620 0.000 -0.114 -0.062
d_1998 0.111 0.019 5.690 0.000 0.073 0.149
d_2004 0.042 0.021 2.010 0.044 0.001 0.084
d_2010 -0.065 0.014 -4.630 0.000 -0.093 -0.038
Cohort 1919-24 0.018 0.046 0.400 0.692 -0.072 0.109
Cohort 1925-30 0.033 0.041 0.820 0.412 -0.046 0.113
Cohort 1931-36 -0.120 0.039 -3.110 0.002 -0.196 -0.044
Cohort 1937-42 0.028 0.042 0.650 0.515 -0.055 0.111
Cohort 1943-48 0.059 0.041 1.440 0.150 -0.021 0.139
Cohort 1949-54 0.042 0.038 1.100 0.270 -0.033 0.117
Cohort 1955-60 -0.076 0.035 -2.160 0.031 -0.145 -0.007
Cohort 1961-66 0.018 0.033 0.560 0.575 -0.046 0.082
Cohort 1967-72 -0.026 0.037 -0.710 0.477 -0.099 0.046
Cohort 1973-78 0.024 0.041 0.580 0.562 -0.057 0.105
Rescale coh (γ0) -0.174 0.097 -1.800 0.072 -0.364 0.016
Rescale age (α0) 0.430 0.050 8.580 0.000 0.332 0.529
Constant 9.818 0.013 743.330 0.000 9.792 9.843
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G Building relative diplomas

The value of a degree in society changes over time. Significant changes in household degree distribution are illustrated
by Figure 26. To compare degree levels over the four HWS cross-sections, we build a relative diploma variable,
following Cordier et al. [2006]. For a given cohort, households are distributed equally (or the closest thing to it)
between three categories:

• relative diploma=1 for low or no degree

• relative diploma=2 for medium degree

• relative diploma=3 for high degree

For each cohort, classification is established the first time it appears in our pooled cross-sections database and
remains stable for next HWS cross-sections (Figure 25).

Students are excluded, since we are not able to define their highest qualification obtained.

Figure 25: Distribution by relative diploma in birth cohorts

Note: Classification numbers in the right-hand column refer to the following levels of education: ’0’ for no diploma,
’1’ for primary school certificate, ’2’ for vocational aptitude or studies certificate, ’3’ for junior secondary school
certificate, ’4’ for professional high school degree, ’5’ for general high school degree, ’6’ undergraduate and graduate
degrees, ’7’ for postgraduate degree and ’Grandes Ecoles’.
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Figure 26: Distribution by degree in birth cohorts
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H Evolution of household gross and financial wealth over lifespan,

by relative diploma

Figure 27: Evolution of household gross wealth over lifespan, cross-sectional analysis

(a) Relative diploma=1, Median (b) Relative diploma=2, Median (c) Relative diploma=3, Median

Figure 28: Evolution of household financial wealth over lifespan, cross-sectional analysis

(a) Relative diploma=1, Median (b) Relative diploma=2, Median (c) Relative diploma=3, Median

Figure 29: Evolution of household gross wealth over lifespan, cohort analysis

(a) Relative diploma=1, Median (b) Relative diploma=2, Median (c) Relative diploma=3, Median

Figure 30: Evolution of household financial wealth over lifespan, cohort analysis

(a) Relative diploma=1, Median (b) Relative diploma=2, Median (c) Relative diploma=3, Median
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I Composition of the top gross wealth decile group over the period

D10 - Gross wealth decile Total sample
1992 1998 2004 2010 1992 1998 2004 2010

Age Class
Under 30 1.0% 1.5% 0.8% 1.7% 13.5% 13.3% 11.7% 12.9%
30-40 14.0% 10.4% 9.2% 11.9% 20.8% 19.7% 19.3% 17.8%
40-50 25.8% 23.7% 22.0% 17.9% 19.8% 20.7% 19.9% 17.7%
50-60 25.1% 28.6% 28.8% 27.2% 15.2% 15.0% 17.2% 18.1%
60-70 20.4% 17.9% 17.6% 23.4% 15.8% 13.8% 13.1% 14.9%
70 & over 13.7% 17.9% 21.6% 18.0% 15.0% 17.7% 18.8% 18.6%

Birth cohort
1 0.2% 4.1%
2 0.2% 1.5% 3.7% 8.8%
3 0.2% 0.7% 4.2% 3.3% 7.8% 9,6%
4 0.0% 1.3% 2.9% 10.2% 4.0% 9.9% 11.4% 11.7%
5 1.5% 4.8% 11.1% 10.6% 10.4% 11.6% 11.7% 11.0%
6 6.7% 8.5% 11.3% 14.5% 12.3% 12.0% 12.0% 9.9%
7 12.1% 15.0% 17.7% 17.7% 13.3% 12.3% 11.8% 11.4%
8 17.6% 18.6% 16.7% 15.6% 11.8% 10.9% 9.4% 10.3%
9 13.9% 15.8% 11.8% 10.6% 8.7% 8.6% 8.0% 6.9%
10 15.5% 10.3% 9.5% 6.6% 9.4% 7.7% 7.9% 7.0%
11 12.6% 12.0% 10.5% 5.6% 9.6% 8.9% 8.5% 6.2%
12 9.2% 8.1% 6.1% 2.9% 9.1% 8.0% 5.9% 3.2%
13 4.9% 3.7% 1.7% 6.4% 4.3% 1.9%
14 6.0% 1.7% 5.1% 2.6%

Education achievement
No diplomas 8.3% 8.7% 8.4% 5.6% 23.3% 21.4% 20.5% 18.3%
Primary school certificate 15.8% 14.6% 13.1% 7.7% 20.6% 18.0% 16.8% 13.1%
Vocational aptitude/studies certificates (CAP/BEP) 13.8% 14.5% 17.0% 23.9% 20.0% 18.2% 26.0% 25.9%
Junior secondary school certificate 6.6% 12.7% 5.2% 5.8% 10.5% 12.7% 5.1% 5.8%
’Professional’ high school degree 6.4% 5.1% 6.0% 5.1% 3.9% 4.0% 4.9% 6.2%
’General’ high school degree 13.1% 14.6% 10.0% 9.1% 7.3% 8.4% 7.6% 7.0%
Undergraduate and graduate degrees 13.2% 12.8% 10.0% 18.6% 9.1% 11.0% 8.0% 16.2%
Postgraduate degree and ’Grandes Ecoles’ 22.9% 17.1% 30.3% 24.3% 5.3% 6.3% 11.2% 7.6%

Relative diploma
1st tertile 14.1% 15.1% 18.0% 16.5% 33.2% 32.8% 39.5% 38.1%
2nd tertile 26.8% 31.7% 24.1% 26.7% 37.9% 35.7% 30.4% 28.7%
3rd tertile 59.0% 53.2% 57.8% 56.8% 27.6% 29.2% 28.4% 31.1%

Occupation
In employment 66.4% 58.6% 56.2% 51.1% 59.3% 55.5% 55.9% 50.5%
Unemployed persons 1.4% 2.2% 2.3% 2.1% 5.1% 6.1% 6.3% 6.1%
Students. apprendices and trainees 0.0% 0.1% 0.1% 0.1% 1.4% 2.3% 1.7% 2.1%
Pensioners 29.5% 35.4% 39.1% 41.3% 28.2% 30.2% 32.0% 34.8%
Housewives 0.4% 0.7% 0.9% 3.9% 1.3% 1.0% 1.2% 4.0%
Other 2.4% 3.1% 1.4% 1.5% 4.7% 4.8% 3.0% 2.6%

Socio-professional category
Never worked or long-term unemployed 0.1% 0.1% 0.0% 1.4% 2.2% 2.8% 1.9% 6.9%
Farmers 12.0% 13.7% 11.9% 12.5% 6.1% 5.0% 4.5% 2.1%
Craftmen. tradesmen. business owneers 26.2% 23.9% 22.0% 24.5% 8.9% 8.7% 8.7% 8.0%
Liberal profession 7.9% 6.0% 6.6% 11.9% 1.2% 1.0% 1.3% 2.1%
Other managers and higher intellectual professions 31.0% 28.7% 34.1% 29.3% 11.0% 12.0% 13.6% 14.9%
Technicians and associate professionals 14.7% 15.9% 14.3% 13.3% 18.5% 18.9% 19.6% 22.8%
Employees 4.2% 6.9% 5.7% 4.4% 18.3% 19.5% 19.3% 19.0%
Manual workers 3.9% 5.0% 5.5% 2.7% 33.9% 32.1% 31.1% 24.1%

Family type
Single males or females 12.8% 14.5% 14.9% 18.5% 25.7% 29.7% 29.7% 35.1%
Single-parent family 2.9% 2.8% 2.7% 2.9% 6.1% 6.4% 7.8% 8.0%
Couples with no children 34.8% 38.9% 43.8% 42.3% 26.4% 26.1% 27.7% 27.4%
Couples with children 44.7% 39.2% 35.7% 35.0% 38.7% 33.7% 32.0% 27.8%
Other 4.8% 4.6% 2.9% 1.3% 3.1% 4.2% 2.8% 1.7%

Housing occupation status
Homebuyers 33.1% 26.3% 21.9% 24.7% 24.3% 22.5% 21.8% 20.6%
Owner-occupiers 54.9% 62.1% 67.5% 67.1% 29.8% 30.9% 34.0% 35.0%
Tenants 8.5% 7.6% 7.2% 4.8% 39.1% 39.2% 38.8% 38.4%
Other 3.6% 4.0% 3.4% 3.5% 6.8% 7.3% 5.4% 6.0%

Legacy or bequest
No 24.8% 31.8% 27.3% 29.6% 54.0% 62.6% 62.1% 59.8%
Yes 75.2% 68.2% 72.7% 70.4% 46.0% 37.4% 37.9% 40.2%
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