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Abstract

This paper analyzes long-term trends in intergenerational earnings mobility in
France. | estimate intergenerational earnings elagicities for male cohorts born be-
tween 1931 and 1975. Thistime period haswitnessed important changesin the French
labor market and educational system, in particular a large expansion in access to
secondary and higher education as well as an important compression of earnings dif-
ferentials. Intergenerational mobility is estimated using a two-sample instrumental
variables approach. | pay special attention to the biasthat may arise when assessing
trends in mobility from cohorts observed at different stages of ther life-cycle. Over
the period, intergenerational earnings mobility exhibits a \VV-shaped pattern. Mobility
falls between cohorts born in the mid 1930s and those born in the mid 1950s, but
subsequently rises. For cohorts born in the first half of the 1970s, age-adjusted in-
tergenerational earnings elasticity amount to around .55. This value is statistically
significantly higher than the elasticity estimated for the baby boom cohorts. It isalso
slightly lower than the dasticity etimated for cohorts born in the 1930s but the differ-
ence is not statistically significant. Changes in the extent of mobility mostly reflects
the evolution of cross-section earnings inequality, rather than variations in positional
mobility.
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1 Introduction

Over the lag fifteen years, an impartant body of research has invedigated the extent of
the intergenerational transmission of income inequality. Two main results have emerged
from this literature. Fird, individual economic well-being, in developed societies, is much
more srongly influenced by family background than was thought two decades ago : on
average, between 20 and 60% of economic advantageistransmitted, within families, from
onegeneration tothenext (Solon 1999, Black & Devereux 2010). Second, thetransmisson
of econamicinequality variesconsiderably across countries and countries whereinequality is
lower generally tend toexhibit higher intergenerational mobility (Bjérklund & Jantti 2009).

From atheoretical pergpective, the determinants of intergenerational economic mobil-
ity are now well established (Becker & Tomes 1979, Solon 2004). However, beyond the
above-mentioned stylized facts, the factorsthat shape int ergenerational economic mobility
empirically have not been much explored. Why doesthe degree of intergenerational mobil-
ity vary across countries ? Towhat extent doesit change over time ? How doesthe leve of
economic inequality relatetothe persigence of inequality across generations 7 Have recent
changes in the wage structure affected the degree of econamic mobility 7 What pdlicy in-
tervention in general, and what features of the educational system in particular, may help
foster equality of opportunity ? Such important questions remain largely unanswered.

The objective of this paper is to analyze changes over timein the extent of intergen-
erational earnings mobility in France over the second half of the twentieth century. This
period appearsparticularly intereging far the ¢udy of economic mobility, sinceit witnhessed
a considerable expansion of accesst o secondary and higher education, as well as an impor-
tant reduction in the degree of earningsinequality. In particular, given thelarge reduction
in earnings inequality that occurred throughout the 1960s and early 1970s, ddea cohort
were exposed to a much larger degree of inequality of family environment than the more
recent ones. In this context, looking at changes across cohorts in economic mobility may
help us improve our underganding of how the intergenerational transmisson of inequality
isinfluenced by the overall economic and social environment.

In thispaper, intergenerational mability is measured by the now standard intergenera-

tional earnings elagicity (IGE), which can be obtained by regressing the log of individual
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earnings on the log of their fathe's earnings. | estimate cohort-specific IGEs for male
cohorts born between 1931 and 1976. In the absence of linked parent-child data sets mea-
auring earnings over such along period, | use atwo-sample ing rument al variables approach
(Ardlano & Meghir 1992, Angrist & Krueger 1995) as first applied tothe estimation of the
IGE by Bjérklund & Jéantti (1997). The estimation exploits a labor force survey covering
the period 1964-2003 that contains infarmation on both individual earnings and several
parental characteristics, induding father’s education which isused to form a prediction of
father’s earnings.

Asis now well understood, the etimation of the intergenerational earnings elagicity,
in particular the assessment of trends, isvulnerabletowhat hasbeen referred to asthelife-
cyclebias. Thisbiasarisesfromthefact that current earnings measured early (regp. late) in
the life-cycle tend to underedimate (resp. overestimate) the extent of permanent earnings
inequality among fathers or sons (Jenkins 1987, Grawe 2006, Haider & Solon 2006). Inthis
paper, | usethe specification of Lee & Solon (2009) to provide edimates of the average and
cohort-specific IGE in Francethat correct for life-cycle bias.

Changes in earnings inequality may affect the extent of intergenerational mobility in
variousways. For instance, a more compressed earnings gructurein the father’s generation
may weaken the link between family income and child's human capital investment. Next,
a compression of earnings differentials among children is expected, other things equal, to
mechanically decrease the |GE. To account for the changes across cohorts in the IGE, |
compareitsevdution tothe evoution of cross-sectional earningsinequality among sons and
among fathers. | alsoanalyze changes over timein theintergenerational earning correlation
in order to assess changes in positional mability. Lastly, | try to isolate the contribution
of educational expansion to changesin economic mobility using a decomposition approach,
that allows me to disentangle two factars : changes in the association beween family
income and child's human capital, on the one hand, and changes in the returns to human
capital, on the other hand.

This paper relatest o a series of recent papersthat have looked at changes over time in
the IGE in various countries. The most extensively sudied country is by far the United
Sates. Several dudies have edimated trendsin the IGE usingthe Pand Sudy of Income
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Dynamics (PSID) data and reached mixed concusions. Early PSID studies include in
particular Fertig (2003) and Mayer & Lopoo (2005) . One of the limitations of these
gudies, as shown in subsequent work (Hertz 2007, Lee & Solon 2009) is that life-cyde
bias leads to underestimate the |GE for the most recent and youngest cohart. One of
the limitation of the PIID for the sudy of changes ove time in the IGE is that it offers
a relatively limited cohort span and a rather small sample. The current conclusion that
arises from the PSID data is that between thelate 1970s and the early 2000s, the IGE
hasremained roughly constant for males. Thelonger-run perspective adopted in Aaronson
& Mazumder (2008) is probably closer to the perspective of the present paper. They
estimate changes in the IGE beween 1940 and 2000, using census data and relying, as |
do here, on a two-sample instrumental variables approach. Their concluson is that the
IGE exhibits a large fall between 1950 and 1980 and a sharp risein therecent peiod. The
assesament of trends in economic mobility has attracted researchers attention in several
dher countries, including Britain - where non consensus has been reached on trends at
work (Ermisch & Francesconi 2004, Blanden, Goodman, Gregg & Machin 2004, Nicdetti
& Ermisch 2008, Erikson & Goaldthorpe 2010)-, Finland (Pekkala & Lucas 2007), Italy
(Piraino 2007), Norway (Bratberg, Nilsen & Vaage 2003) and Sweden (Bjérklund, Jantti
& Lindquist 2009). With respect to the exigting literature on trends in the IGE, the
contribution present paper istwofdd. First, | analyze of a country that has not been
dudied so far, over a relatively long time period. Second, | am able to provide a more
det ailed account of the sources of change in the IGE than what is usually offered in existing
papers, using an original decomposition.

Four main results emerge from this paper. Firg, taking into account life-cycle biases
and using an edimation procedure comparable to gate-of-the-art estimates reveals that
the average IGE in France is around .5, a value higher than what was originally found in
Lefranc & Trannoy (2005). Second the IGE has fallen from a high of value of .6 far cohorts
born in the 1930s to around .45 for those born in the 1950s, but has subsequently risen
to a level close to the beginning of the period. Third, theinitial fall in the |GE results
from the jaint effect of a more equal labor market and a more opened educational system.

Fourth, the recent risein the | GE partly reflects arisein the association between parental
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income and child's education. Therest of the paper is organized as folows. | first discuss
the edimation procedure and the data used in the analysis (section 2). Then | present
theresults of the fird-d ep estimation (section 3) and analyze the main trendsin the IGE
across cohorts (section 4). Finally, | examine long-term changesin earnings inequality and
its contribution to changes in the IGE in section 5 and examine the rde the educational

expanson in section 6. Section 7 concludes.

2 Estimation method and data

2.1 Estimation method

Most of the economic analysis of intergenerational mobility focuses on estimatingthe IGE
in permanent (or long-term) earnings. This dagticity is given by the coefficient § in the

folowing intergenerational earnings regression modsd

Y= B+ BXi+ (1

where Y; denotes the log of individual i’s long-term earnings and X; dendes his father's
long-term earnings. Asalready discussed in the literature, B should not be seen asa druc-
tural parameter measuring the causal effect of parental resources on child's earnings, but
rather as a "catch-all" descriptive measure of the int ergenerational association in earnings,
capturing all possible channels of transmission.

To assess trends in the IGE, one can rely on the fdlowing extendon of the intergener-

ational regression mode, that allowsfor cohart heterogeneity in the parame ers :

Yic = Boc+ BcXic* ic (2)

where ¢ is an index of the birth cohort of the children and (3. is the IGE for cohort c.
The main objective of this pape istoassess changesin 3; for the wided posdble range of
cohorts.

Thedirect etimation of equation 2for alarge interval of cohortsrequiresa considerable

wealth of infarmation. In fact, not only does it call for a linked data set in which both

29/03/2013 14:24



trendsl GE3.pdf

6 sur 41

https://c54faee3-a-62ch3ala-s-sites.googl egroups.convsite/l efrancarna...

father and child's earnings are observed, but for each generation one needsto observe a
time-series of individual earnings in order to measure long-term earnings. Very few data
set s satisfy this data requisite although there are some exception likethe PSID. But even
this fairly rich and long panel fails to cover a wide range of children’s cchorts. In France,
I am not aware of any linked father-child data set that conveys information on long-term
earnings.

In this paper, | estimate the [3.s using a two-sample ingrumental variables (TSV)
approach as ariginally derived in Arellano & Meghir (1992) and Angrist & Krueger (1995).
This method was first applied tothe egimation of the IGE by Bjérklund & Jantti (1997).
The basc principle behind TSV estimation istoreplace Xic in equation 2 by a prediction
Xic formec on the basis of some dbservable father’s characteristics, Zi.. Here, | usefather's
education to predict father's earnings. In the reg of this section, | discuss the properties
of TV estimation and present the details of the specification used in the paper.

The data requirements for T3V edimation are sgnificantly less gringent than for the
direct estimation. The prediction is derived from a first-g ep equation which is egtimated
on a sample that is representative of the fathe's population, and in which one observes
both earnings and the characteristics Z;.. Given the estimation of the first-s ep, the data
requirement for the estimation of B isto observe both child's income and father’s charac-
teristics.

TSIV has been extendvely used far the estimation of the IGE and its properties
are discussed in several papersincluding Solon (1999) and Nicdetti & Ermisch (2008).
These properties depend on the choice of the instrument. If the indrument only af-
fects child's earnings through its effect on father’s earnings, TSIV edimates of the .s
are condstent. Indeed, in this case TIV estimation offers the significant acdvantage of
over-riding the attenuation hias that typically arises, because of classical measurement er-
rors, when edimating equation 2 with long-term earnings replaced by current earnings
(Solon 1992, Zimmerman 1992, Mazumder 2001)). However, if the instrument has a direct
effect onthechild'sout come, thanthe TSIV estimatesis biased and the direction of the bias
depends on the sign of the direct effect. When using father's education as an insrument,

the expectation isthat the direct effect will be postive, hence resulting in an overegima-
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tion of the IGE. However, in practice, the order of magnitude of this overestimation turns
out to be small, as discussed in Bjorklund & Jantti (1997).

Ancther important source of biasin the etimation of the IGE iswhat has been recently
referred to as the life-cycle bias (Jenkins 1987, Grawe 2006, Haidea & Solon 2006). This
bias arises when using current (usually annual) earnings ing ead of permanent earningsin
the estimation of the IGE. In the presence of individual heterogeneity in earnings growth
over thelife-cycle, current earnings measures pamanent earnings with error. Furthermore,
it can be shown that the error is nat of the classical type and is carelated with both
true permanent earnings and individual age.* As aresult, differencesin current earnings
across individuals will in general provide a biased edimate of permanent income differen-
tials. Since age-earnings profiles are stegper for high income individuals, current income
differentials, measured at an early stage of the life-cycle, will underegimate permanent in-
come differentials, current income at the end of the life-cycle will over-estimate permanent
income differentials.

This form of measurement error will introduce an asymmetric biasin the estimation of
3, depending on whether child or father's earnings are affect ed by this bias. Using current
earnings early (regp. late) in the life-cycle, as a praxy for childs permanent earnings
will lead to underedimate (resp. overestimate) . Conversely, using current earnings
early (resp. late) in the life-cycle, as a proxy for father’s permanent earnings will lead to
overestimate (resp. underestimate) the IGE.

Accounting for life-cycle biasesis of paramount import ance when assessing trends over
timein the IGE. Mechanically, younger coharts will be observed at an earlier sage of their
life-cycle then older coharts, resulting in a lower IGE. In this case, inadequat e treatment
of life-cycle bias will induce a spurious dovnward trend across cohorts in the value of the
IGE (Hertz 2007, Lee & Solon 2009, Nicdetti & Ermisch 2008).2 To account for this bias,
my specification fdlowsthe one of Hertz and Lee & Solon and allowsthe IGE to vary with

child's age by introducing an interaction term between child's age and father's predicted

'The classical measurement error case refer t ot he situation where measurement error isindependent of
the true value

ZAsa result, the use of different sample selection criteria for fathers and children’s ages across studies
of intergenerational mobility jeopardizes the com parability of | GE estimat es across countries, as discussed
in Grawe (2006).
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earnings. By focusing on the main effect of father’'s earnings one can wipe out the effect
of child's age on the cross-cohat comparison. The reference age for children used in the
estimation of the IGE is the age of 40, as suggested by the rule of thumb of Haider &
Solon (2006). Similarly, for all cohorts | predict father's earnings at the age of 40, hence
diminating life-cycle bias on the dependant variable side as well.

In the end, | use the fdlowing specification for the second-gt ep equation :

Yiq = ar + BcXic + glagea) x Xic + fo(ageia) + aq (3)

wherei and t areindices for individual and time. ¢ denctes the five-year birth cohort
of individual i. The ais denote time dummies and f and g are fourth order polynomial
functionsin individual age. | allow the age profileto vary with year birth and consider four
"super cohorts” indexed by C. The birth cohorts of these four groups are the following :
1933-1942, 1943-1949, 1950-1959, 1960-1973.7 In principle, the use of polynomial functions
for age would allow to smultaneoudy indudetime and cohat dummies. Cohort dummies
however turn out to be insignificant when added to this specification and their inclusion
doesna affect the results. X;. is predicted father's earnings at age 40; the variable age is
normalized to zero at age 40. Consequently 3. denctesthe | GE for cohort cif, as suggested
in Haider & Sdon (2006) thelife-cycle biasis zero at age 40.

Let us now turn to the specification of the first-step equation. Its purpose isto pre-
dict father's income at the age of 40. The prediction is based on information on father's
education. One of the difficulties is that for some of the children's cohort, in particular
the dded ones, their fatha’s cohat is observed fairly late in its work career. For these
cohorts, earnings differentialsin mid-career hastobe predicted on the basis of end of career
wage differentials by education group. Hence, oneneedstotake away thewage gowth that
occurred in between. Furthermore, for the prediction of wage differentials by education to
be consigent, one needsto account far het erogeneity by wage growth by education. This

is done by estimating parametric, yet flexible, education-specific age-earnings profiles.

*The cutoff years are chosen t o balance group size.
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Farmally, the second-step model | etimateisthe fdlowing :

Xig = dt + V{Edudc+ f(ageict, Educc) + € (4)
j
where Educﬂ:C is ase of education dummies; f-(agei,Educ:) is a fourth paynomial in
age, specificto each leve of education®; age « is centered at age 40. This equation is used
topredict fathe’s earnings at age 40 as :

Xi¢=  YLEdud,.

2.2 Data

Datasetsand sample selection Thedataaretaken fromthefirst five wavesof the FQP
(Formation, Qualification, Profession, i.e. Education, Training and Occupation) surveys
conducted by INSEE in 1964, 1970, 1977, 1985 & 1993. A new sample is drawn for each
wave, sothat the data do naot have a panel dructure. The number of individuals surveyed
varies across waves : 25 000 individuals in 1964, 38 000 fram 1970 to 1985 and in 2003,
and 19 000 in 1993. For all waves but 1993 and 2003, individuals surveyed are taken
from a stratified sample of the French population of working age, with different sampling
probabilities for each sratus. The FQP surveys focus on the description of individual labor
market outcomes, education as well. As discussed below, it also includes information on
several parental characteristics that may be used in TSV egimation.

Intheanalyss, | usetwodistinct samples. Themain sampleisthe sample of children, on
which the second-step equation (equation 3) isestimated. For thissample, | use waves 1970
to 2003 of the survey. In each wave, the sample is restricted to male heads of househadd,
barn between 1931 and 1975 and aged 26 to 50 years old at the date of the survey. Since
income is not reported for these categories, | excude sef-employed children as well as
children whose father was self-employed from the sample. However, | ted for the sensitivity
of theresultstothis excusion.

The second sample used in the analysisis the sample of “pseudo-fathers’ on which the

4In variants of this model, | also allowed for cohort heterogeneity in the function f , without any signif-
icant impact on the results.
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first-step equation (equation 4) is estimated. This sample should be representative of the
population of the fathers of the individual sampled in our children sample. For this sample,
| use all waves of the survey, from 1964 to 2003, and restrict the sample to male heads of
household, aged 25t 0 60 years old as of the survey date, whoreport at leag one child, and
are not self-employed.

Aspreviously discussed the equations estimat ed on both samplesallow for het er ogeneity
by cohort in the effect of the explanatory variables. Far the edimation of the first-step
equation, | use three-year cohortsto warrant large enough groups in each cchorts.® For
the edimation of the second-step equation, wherethe samplerelies on a smaller number of
survey waves, | use five-year cohorts.

The matching of individuals from the children and the pseudo-fathers samples is based
on the father's characterigics used in the prediction of father’'s earnings (as discussed
below), as well as on reparts, provided in the children sample, of the year of birth of the
father. Given the agerestriction imposed in the children and pseudo-fathers samples, the
ddest children cohort observed in the sample was born in 1931 and the ddest cohort of
pseudo-fathers from which to predict fathers earnings was born in 1904. This 27 years
gap is reasonable given that the mean age of the fathers at the birth of their children was
a bit above 30 in 1933.° For children whose father was barn befare 1904, we assign the
predicted father’'s wage of the cchart born in 1904. When information on father's birth
year ismissing the prediction of father’s earningsis based on the distribution of birth age

comput ed from non-missing observations.

Main variables For all individuals surveyed, the data contain detailed information on
education, as well astraining, labor market experience, 4-digits occupation and industry
when relevant. Individual annual earnings (excluding unemployment benefits) in the pre-
vious year and nhumber of months worked full- and part-time are also cdlected in all waves
except 1964. In 1964, annual earnings are recorded in interval form, using 9 intervals.
Hence, all edimations results reported for wave 1964 are based on interval regresson. In

all waves earnings refer to labor earnings and are only recorded for salaried workers.

5l group the first two cohorts, 1903-1905 and 1906-1908.
“Daguet (2002).
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All surveys provide information about the respondent’s current family (marital status,
number of children) and family of arigin (number of siblings, resgpondent’s birth rank).
Waves 1977 through 2003 also contain a detailed description of the educational attainment
and 2-digts occupation of the father of the respondent, and information about the geo-
agaphical location of theregpondent’s parents. Thisinformation isreported a posteriaori by
survey regpondent s and refer tothetime when the respondent left the schodling system.

While ather characteristics of the father are available in the data set, in particular
occupation, only education isused in thefirst dep topredict father’s earnings. The reason
for thisisthelack of synchronicity between the father's age at which father's occupation is
reported by the child and the age at which occupation is observed in the fathers sample.
On theonehand, children are asked toreport the occupation of their father at thetimethey
finished school. On the cther hand, the various father's coharts are dbserved at different
points of their work career. For instance the dded cohorts are typically observed in their
fitties. Hence, using child’'s report of occupation would be misleading as it wauld amount
to assume that occupation stayed congant between the middle and the end of the career.
The same problem could arise for other time-varying characterigics such asindustry. On
the contrary, it is reasonable to assume that fathe’s education sayed congant over the
work career.

In all waves, education is recorded using a 10 levels education classfication that dis
tinguishes between general and vocational education but the categories changed several
time over the five waves. | recoded education using a consistent classification across survey
waves. The classification isbased on the highest degree achieved by the individual and dis
tinguishes between sx different categoriesthat reflect key ¢agesin the French educational
sysem. The first one gathersindividuals with no degree. The second one corresponds to
individuals who passed the certification exam organized at the end of primary education
(certificat d'études primaires.) This was the major degree taken in dder cohorts, among
children of the lower and middle cdass” Next, we consider intermediate secondary ed-
ucation degrees, for the general and vocational tracks. The lag two groups consiclered

are individuals who hdd un upper secondary degree (baccalauréat) or a higher education

TStarting in 1972, the certificat d &udes primaires was only taken by adults, in the context of adult
education programs. It was abandoned in 1989.

10
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degree.
The main summary statisticsare given in table1. Wenow turn tothediscussion of the
result sof the etimation of thefirst-step equation and theanalyss of trendsin the earnings

dructure and the distribution of education.

3 First-step estimates and trends in educational attainment

and returns to education

Before presenting the results of the firsd-step equation, it is useful to briefly document
the main higarical trendsin educational enrodlment in France over the twentieth century.
These trends are described in figure 1. The major evolution isthe large rise in access to
secondary and higher education. Among cohorts born at the beginning of the century, a
very large share of about 70% of the population exhibits a very low level of education,
with at most a primary education degree. At this period, mass-education is confined to
primary schods. Secondary education isto a large extent a privilege of the upper class.
The degree of trackingisextremely high at thistime. At thelevel of primary education, two
tracks co-exist. The first one offers regular primary education, as well as the possibility of
two extra-years of advanced primary training (classes primaires supérieures). The second
track is integrated into high-schodls (lycées), that at the time concurrently offer primary
education from the age of dx. The two tracks are entirdy disconnected and only the
children who attended the second one are offered the chance to reach secondary education
degrees.

The opening up of access to secandary education takes place gradually afte 1930 and
leadsto a deady rise in the share of individuals with lower and upper secondary degrees.
This result s from several policy reforms occurring between 1936 and 1975, but also reflects
the devdopment of schodling infrastructure to accommodate the rise in number of pupils.
Amongthe key stages of educational reform in Francein the twentieth century, one should
mention the extenson of compulsory education fram 13 to 14 (Zay, 1936)% then 16 years

dd(Berthdn, 1959) and twokey refamsundertaken to abdish the strongtracking at work

¥The name is the name of minist er of education responsible for the reform mentionned, the date isthe
date when the reform was enacted.

11
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in secondary education (Fouquet ,1966; Haby, 1977). Therisein accessto higher education
dartsin the 1950s, for cohorts born in before WWII and develops throughout the 1960s
and the 1970s among the baby-boom cohorts. It further acceerates at the end of the period
for cohortsborn between the late 1960s and the 1970s. Ladly, it isworth emphadzingthat
while trends are somewhat smilar to other developed countries, educational attainment
in France is, throughout the period, markedly lower than in comparable industrialized
countries. Far ingance, at the end of the period, only about 35% of the population obtain
a highe education dearee and 20% reach the level of upper secondary education.

Let us now turn to the analyss of earnings differentials by level of education. The
analyss is based on the edimation of equation 4. Recall that this equation allows for
het erogeneity by cohort in the effect of education and het erogeneity by education-groups
in age-earnings profiles. The detailed egimation resultsare provided in the appendix table
4 and summarized in figures 2 and 3.

Figure 2 presentstheevolution over time of the earnings dructure, by level of education.
The earnings premia attached to each of the dx levels of education correpond to the
coefficients y.s in equation 4. These premia are expressed in deviation fram the mean
income in each cohort and are predicted at age 40, usng estimated age-earnings prcfiles.
The major result that emerges from thefigureisthat France experiences a marked dedine
in the returns to education over the twentieth century. The largest fall occurs between
cohorts born at the beginning of the century and early baby-boomers born around 1940.

Whet her this compression of education earnings premialedtoa reduction of the overall
degree of earnings inequality canna be deducted directly from figure 2. Thisis because the
evolutions of earnings disperson also depends on changesin the distribution of education
in the population over time. In fact, at beginning of the century, a very small share of
thetaotal population was earning the high wage premia attached to tertiary and upper sec-
ondary degrees, as already discussed. | now directly examine trends in earnings inequality
over time, as measured by the Gini coefficient. With our data, the major difficulty arisng
in assessing the evalution of earnings inequality across cohorts, isthat cchorts are observed
at different paints of their life-cycle. To account far that | subtract education and cohort

specific age effects to predict mid-career wages for each cohat and compare earnings in-
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equality by cohart. Results are displayed in figure 4. Three main findings emerge from
this figure. First, cohorts born in the 1920s and the 1930s experienced a high degree of
wage inequality. Second, wage inequality fell markedly in the post WWII period through-
out between the 1940 and the 1955 birth cohorts. Lagly, the within-cchort leve of wage
inequality stayed approximat ey constant across cohorts born after 1955.

These results on long-term trends in earnings inequality are consistent with results
derived from alternative data sources and methoddogies. Sdz & Thélot (2004) estimate
dandard Mincer equations for the period 1964 to 1998 and show that the r&urnsto edu-
cation has fallen over time in France. Based on fiscal data, the resultsreported by Piketty
indicat e a sgnificant fall, throughout the 1970s and early 1980s, in the ratio between the
average wage of higher-grade professonals and the average wage of manual workersin the
manufacturing sector (Piketty (2001), figure 3-7). Piketty (2003) also reports that the
1930s, 1950s and the 1960s where periods of historically high earnings inequality.

Two main factors may account for the fall in earnings inequality displayed in figure 4.
The firg one is the massve wage compression that occurred at the end of the 1960 (in
particular in 1968, after the 1/3 rise in the minimum wage) and in the early 1970's. The
second oneisthecompeitive wage adjusgment that followed therisein the supply of hichly
educated workers, as discussed in Goux & Maurin (2000).

Lagtly, figure 3 presents age-earnings profiles by level of education, egimated in equa-
tion 4. Following Murphy & Welch (1990), age profile is captured by a fourth-degree
poynamial. Theresults are consistent with evidence reported dsewhere of a fanning out
of wage profiles level of education.” In particular, the age-earnings profiles of workers
with degrees equal to lower secondary vocational degrees or lower are fairly similar among
themselvesbut alsoflatter than the age profiles of individuals with other secondary degrees
(upper secondary or lower secondary general degree). The stegped prcfile corregponds, as
expected, to individuals with higher education.

To summarize, the extent of wage and eclucational inequality has varied considerably
across cohorts over the lag century. \We now investigate how much of this inequality

has been tranamitted across generations and the extent to which this intergenerational

?See for instance Lillard (1977) for early evidence.

13

29/03/2013 14:24



trendsl GE3.pdf

15sur 41

https://c54faee3-a-62ch3ala-s-sites.googl egroups.convsite/l efrancarna...

transmission has varied over time.

4 Changes in the intergenerational earnings elasticity

4.1 Main results

Table 2 reports estimates of the IGE for various specifications of the intergenerational
regression model. The first coefficient in coumn 1 is the average |GE across all cohorts
included in the analysis. Over the full sample, the average intergenerational elasticity
amoaunts to .53. This value is consstent with the estimate of .4 repated in Lefranc &
Trannoy (2005). Thefact that thislatter estimateisbased on a younger sample of children
and does not correct for life-cycle bias may account for the discrepancy. As shown below,
the rest of the gap may also be explained by the inclusion of both dder and younger
children cohorts, for which the |GE is higher. However, thisvalue of the | GE appears high
compared to etimat es obtained for other deveoped countries and surveyed for instancein
Bjdrklund & Jantti (2009). IGEs of comparable magnitude are only found in lov mobility
countries such asthe United Sates (Mazumder 2005), Italy (Mocetti 2007), and the United
Kingdom (Dearden, Machin & Reed 1997). Thisconfirmsthat alarge fraction of inequality
istransmitt ed across generationsin France.

Coumn 2 of table 2 and figure 5 show our main estimates of the |IGE for each of the
hine five-year cohorts. The evdution of the IGE exhibits a VV-shaped pattern over the
period. The degree of intergenerational transmission decreases across cohorts until cohorts
born in the late 1950s but rises at the end of the period. Furthermore, as summarized in
figure 6, the IGE is significantly higher for the early and late cohorts than for the middle
ones.

The value estimated for the two coharts baorn in the 1930sis around .6, which is very
high, compared to values reported elsewhere. By comparison, Aaronson & Mazumder
(2008) report a value of the IGE around .35 for US cohorts ban in the same decade
and Pekkala & Lucas (2007) report a similar figure for Finland. Two factars are likely to
account for thisrelatively low degree of ecanomic mobility amongthe ddest cohorts. First,

higt orical sociological evidence indicate that the degree of educational mability was very
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low in France at the beginning of the twentieth century (Théld & Vallet 2000). Second,
these coharts also experienced the high degree of labor market inequality at work in France
in the 1950s and the 1960s.

The dedinein the IGE occurs for the fird part of the baby-boom ccharts, i.e individ-
ualsborn in the second half of the 1940s and in the 1950s. In thesethree cchorts, the IGE
reaches a low value of .45, which is still relatively high by international standards. The
IGE subsequently rises for cohorts born in the 1960s and in the early 1970sto reach .55.

Intherest of the paper, weinvedigatethe detaminant s of thisrise and fall of economic

mobility in France, after performing some sensitivity analysis.

4.2 Sensitivity analysis

As suggested by Hertz (2007) and Lee & Solon (2009), it isimportant to examine therole
played life-cycle effects in the edimat ed mobility trends. Tothisend, figure 7 compares the
main egimates discussed in the previous section with theresults one wauld obtain wit hout
contrdling for life-cycle biases. Omittingtheinteraction between father’s earnings and age
leads on average to underegimate the IGE . Three main points need to be emphasized.
First, for all cohorts, the bias is negative. The finding of a negative bias, despite having
imposed an age restriction centered on the mid-career (28-50 years dd) can be easly
explained by the concavity of the interaction effect, as shown in figure 8. Second, the bias
isfor mog cohortsrelatively small and at most equal to -.05, with the notable exception
of the lag cohort. For individuals ban in the early 1970s, who are surveyed earlier in
their life-cycle, the bias is more important and close to-.1. Third, the \V-shaped trend in
the intergenerational persstence of inequality is largdy present even without contraling
for life-cycle effects. Including the interaction term between child's age and father’s wage
samply dightly reinfarcesthe edimated upward trend in the IGE in themost recent period.

The second robustness check | perform amount sto assess to the influence of excluding
self-employed workers. Snce labor income is not reported by sef-employed workers, |
excluded from my samples bah self-employed children and the children of self-employed
fathers. Thelatter category represent sabout 30% of the children’s sample while the farmer

one amountsto 13%. There is no way to satisfact orily predict the incidence of excluding
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self-employed workers from the analysis. To explore this question, | simulated father's
earnings for the children of self-employed workers on the basis of the Mincer equation
estimated for salaried fathers. This allows me to incude the children of self-employed
fathersin the estimation, as long as they are themselves salaried.’ Results are given in
table 2, cdumn 4 and in figure 9. The level and time trends are very similar to those
previously discussed. Of course, the validity of thisrobustness check hinges upon stringent
regrictions. It requiresthat the relationship between schooling and earnings is amilar for
salaried and self-employed workers. Or at least that the biasinduced by the use of a Mincer
equation estimated on the sole sample of salaried workers stays congant over time. Both
hypothesis are of course open to discussion. However, at the very lead, figure 9 indicates
that the relationship between father’s education and child’'s wage is very dmilar for the
children of self-employed and salaried fathers and suggests that the trendsin figure 5 may

capture a general pattern of changes in economic mobility in the French society.

5 Changes in earnings inequality and the intergenerational

correlation coefficient

Changes in economic mability, as captured by the intergenerational earnings elasticity, are
of course deeply connected to the evalution of earningsinequality in society. Sincethel GE
isaregresson coefficient itsvalueis sensitivetothe variance of both fathers and children's
earnings. In particular, for a given distribution of parental characteristics, any reduction
in earnings inequality among children, would “mechanically” lead to a fall in the |GE.
This shauld by no means suggest that the IGE provides an inadequate measure of
economic mobility. In fact, if some pdicy change brings mare equality in the children's
generation, for a given degree of inequality among parents, the intergenerational transmis
son of inequality unambiguoudy decreases and most people would probably agree that
intergenerational mobility has increased. One should however note that a reduction in
earnings inequality in the children's generation leaves unaffected the chances that a child

from a disadvantaged back around succeeds better than a child from a more privileged one,

In my sample, thisis the case for 75% of the children of self-employed fathers.
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a vice versa. This specific form of mobility is usually referred t o as positional mability. 11
It correspondstothe socidogical notion of exchange (as opposed to sructural) mobility.
Positional mobility can be measured by the intergenerational correation coefficient
(1GC), p. This coefficient is given by the usual formula and is by consruction unaffected
by changes in the variance of earnings in the children’s or father’s generation. Thelink

between the IGC and the IGE is given by:

B=po- (5)

In the steady ¢ ate, the variance of earningsis congant across generations and the IGE
and IGC areidentical. Thisisnolonger the case whenever ¢, and oy differ. Furthermore,
this formula makes clear that changes in the IGE will reflect both changes in positional
mobility and the evaution across generations of earnings inequality. | now examine the
hig orical evolution of these two components.

The main challenge fa assessing trendsin the ratio g; isthat, as already discussed,
| do not observe permanent earnings for children and fathers. For children, | observe
current earnings. Furthermore, the point in individual life-cycles where current earnings
are observed varies across cohorts. This problem is addressed by removing age effects
around age 40. Removing life-cycle effects, however, does nat eliminatetransitory earnings
components. As a consequence, oy will be overegtimated. On the contrary, for fathers, my
earnings measure is predicted on the basis of dbservable characteristics. Since this leaves
aut unobserved permanent characterisics, o will be underetimated. However, if the
propational biasin the edtimation of oy and oy says constant over time, the edimation
of thetrendsin gTY will be consistent, although the estimation of the leve will be biased.*?
Of course, given an egimate of % equation 5impliesthat the |IGC can be estimat ed by
the product of theratio g—}‘: with our egdimated of the IGE. Again, only thetrendsin the
IGE arelikely to be consistently estimated.

Trendsin the IGC and in the father-son ratio of log-earnings standard-deviations are

MFor a recent discussion of the definition and measurement of mobility, see for instance Cowell &
Flachaire (2011).

2 Theresultsreported in Moffitt & Gottschalk (1995) are supportive of this assumption. This assumption
isimplicit in Aaronson & Mazumder (2008)
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gven in figure 10. Until the late 1950s, the evdution of the ratio gj isbroadly similar to
thetrendsin the IGE. It isrelatively stable over the 1930s and the firg half of the 1940s.
It strondy rises between the second half of the 1940s and the 1950s, under the impulse of
the fall of earnings inequality in the children’s generation, already noted in figure 4. After
that date, it slowly decreases since, with a lag, earnings inequality garts declining among
parents. The |IGC on the contrary follows a different evoution. It isroughly stable and if
anything dowly declining over cohorts born in the 1930s and 1940s. It rises in the 1950s
toreach a level dightly above the starting value. It kegps mildly increasing over the latest
cohorts.

Several conclusons emerge from these discrepant trends. Thefird oneisthat thelarge
fall in the IGE occurring between cohorts barn in the early 1930s and those barn in the
late 1950s is largely driven by the fall in caross-section earnings inequality among children.
In other words, children born after World War |1 (WW!I1) inherit a smaller share of their
parents’ economic advantage because socigly has became more equal. Not because the
degree of postional mobility in the French society hasincreased. Second, the later risein
the IGE is, to some extent, the delayed effect of this fall in cross-section inequality. With
time, the ratio g—i decreases and the IGE converges back toits steady-stat e value, which
depends on the degree of positional mobility, i.e the IGC. Lastly, the recent evalution is
made even worse by the slow risein the IGC, which sugges s declining positional mability.

6 The contribution of educational expansion

Educational pdicy is often seen as the means par excellence of equalizing life-chances
and fod ering social mobility. On the opposite side, educational investment is also often
considered as one of the main channels of the intergenerational transmission of ability. In
this pergpective, therisein access to upper secondary and higher education that occurred
after Warld War |1 may have contributed tothe evaution of intergenerational mobility. |
invedigate this contribution in this section.

The contribution of education acquisition to the intergenerational earnings elasticity
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can be summarized by the falowing sysem :

Hic = vycXic+ Ujc (6)

YiC

BéLHic"' Bczxic"' € (7)

where H denotes the human capital of the child. Equation 6 captures the relationship
between parental income and human capital accumulation, as discussed for instance in
Becker & Tomes (1979) and Sdon (2004). In equation 7, child's earnings are determined
by child’'s human capital and, residually, parental earnings. Using this system, the IGE

can be expressed as :
Bc= BcYc+ [35 (8)

Asthisequation makes clear, theintergenerational earnings elagicity isa function of three
key parameters : the effect of parental income on the human capital of the child (B2),
the returns to human capital (y:) and the residual effect of parental earnings on child's
earnings, conditional on human capital (Z).

Toimplement thisdecompaosition, | fird estimat eequation 7 by regressing child’ sincome
on child's number of years of education and predicted father's income. As for the main
IGE edimates, the coefficient on fathe’'s income should not be interpreted in a causal
sense but as a catch-all measure of the resdual impact of all family attributes related to
income, once educational attainment has been taken into account. The results are dven
in coumn 2 of table 3 and in figure 11.1° Several results emerge from this esimation.
First, amilar to the results found for the US (Aaronson & Mazumder 2008) and Sweden
(Bjorklund e al. 2009), | find that the residual effect of father’'s earnings BZ accounts for
50 to 60% of the total IGE. In dher terms, education acquisition accounts for at most
half of the intergenerational transmisson of earnings inequality. Second, the time trend
followed by the resdual elasticity is roughly similar to that of the base IGE : the IGE
falls for intermediate coharts and rises again for the mog recent ones. Interesingly, while

the overall IGE at the end of the period islower than fa cohorts born in the 1930s, it is
Y The econometric model also allows for year and age effects, as well as age x father’s earnings interac-

tions. Table 3, column 1, re-estimates the main |GE model on the sub-sample with hon-missing education
data.
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no longer the case for the residual dasticity. For cohorts born in the 1970s, the resicual
transmission of earningsinequality is higher than for cohortsborn in the 1930s.

The contribution of education acquisition totheintergenerational transmisson of earn-
ings can be computed asthe gap between the overall IGE, B. and theresdual elagicity BZ.
This contribution is represented in figure 11. It falls almost continuoudy over the period,
from a high value of about .26 for cohats barn in the 1930s to a low value of about .16
for cohorts born in the 1970s. As emphasized by equation 8, this evolution results from
changes in two parameters : the semi-elagicity of human capital to parental income and
the earnings returns to human capital. The evdution of the latter component is dven in
table 3, cdumn 2. Thereturnsto education fall over time from .055 to about .03. This fall
occurs in two steps, with a first drop between the early 1930s and the early 1940s cohorts
and a second one for cohorts born in the late 1960s and early 1970s. These values of the
returns to education lay on the low end of etimates reported in other studies, probably
owing totheincluson of father’s earnings as an additional regressor. However trends are
consigent with previousresults (Sez & Thélot 2004).

This fall in the returns to education should induce, cther things equal, a decrease in
the IGE. But the overall evaution of the contribution of education totheintergenerational
transmission of earnings also depends on the semi-elasticity y of years of schoding with
respect to father's earnings. This semi-elagticity is reported in coumn 3, table 3 and in
figure 12. Thestatisical association between years of education and parental earnings falls
over time until coharts born in the first half of the 1960s but subsequently rises to reach
an even higher level than for the early 1930s cohorts.

These results indicat ethat educational mahility hasrisen over time over most cohorts.
They are condstent with studies that have focused on the association between parents
and child’s education (e.g. Théot & Vallg 2000) and who report a upward mobility trend
throughout the twentieth century. However, one shauld note that these gudies usually fail
to report the most recent fall in educational mobility noted here, with the exception of
Vallet & Selz (2007).

Thisincreasein educational mobility, combined with the effect of the fall in theregurns

to education, leadsto a fall in the intergenerational transmission that occurs through edu-
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cational acquisition. To disentanglethetwo contributions, | plat in figure 11 the evolution
of Bly, i.e. the component of the IGE arising through education that would have occurred
if thereturns to education had stayed constant over time at their mean valuey. Since it
amounts to hdd constant any evolution that might have occurred on the labar market,
this comes closer to measuring the contribution of changes that have taken place in the
ecducational system. Thissmulation castsa different light on the contribution of education
tothe intergenerational tranamission of inequality, asit indicates a fall in mability, even

beyond the initially low levels of the 1930s.

7 Conclusion

In this paper, | have estimated trends in intergenerational mobility in France for cohorts
of children born between the 1930s and the mid-1970s. The fird result arisng fram this
analyds pertainstotheoverall level of intergenarational mobility in France. Oncelife-cycle
effects are taken into account, theintergenerational earnings elagticity in France amounts
to an average value of .53. Thisvalueis much higher (although consigent) with estimates
previously reparted for France and indicates a very low degree of mobility by international
dandards. Second, | show that theintergenerational earnings dasticity followed a \VV-shaped
patterns across birth cohorts. From a high value of .6 for cohortsborn in the 1930s, the
intergenerational elasticity fallsto alow value of .45 for cohortsborn in the late 1940s and
the 1950s. It subsequently rises toreach a value of .55 far cohorts born in the early 1970s.

The fall in the intergenerational transmisson of earnings inequality experienced by
the coharts born after Warld War |1 seems largely related to the decrease in earnings
inequality and the returnsto education that occurred for the modt part in the 1970s and
early 1980s. Thisreduction ininequality has brought closer together the earnings prospects
of individuals whose parents had faced vay different earnings levels. At the same time,
over this period, the degree of positional mobility, as captured by the intergenerational
earnings correlation has remained roughly unchanged.

In theend, thisrisein intergenerational mobility turnsout to be shart-lived and limited
tothe generational trandtion between two societies : the unequal society experienced by

pre-baby boom cohorts and the more equal one enjoyed by the baby-boomers. The early
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baby-boomers appeared more mobile than their parents only because they enjoyed more
intra-generational equality. Asthe early baby-boomers became parents themselves, their
children also experienced this thisless unequal society. Yet, since podtional mability did
not improve, this led the intergenerational elagticity to fall back toward itsinitial levd.
All in al, these results empirically demonstrates that theintergenerational elagicity is
very sensitivetoinequality dynamicsand that itsevdution, outsidethe ¢ eady-state, could
provide amisleading characterization of the long-run evolution of intergenerational mobil-
ity. Thiscontrasts with the geater stability of the intergenerational earnings corréation.
Whether intergenerational mobility in France will get back, in the near future, to the
low level experienced by thecohortsborn in the 1930sis an open question. There are rea-
sons, however tobepesimigic. First, positional mobility seemsto have slightly decreased.
Second, while intergenerational mability initially benefit ed from the large educational ex-
pansion of the pogt-WWII era, the association between parents earnings and child's edu-
cational achievement hasalsorisen recently. If earningsinequality wasto rise among recent
cohorts, the degree to which economic inequality is transmitted across generations could

well rise to unprecedented leves.
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Figure 1: Distribution of education by cchort
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Notes : The figure gives the distribution of highest degree obtained, by cohort for

three-year cohorts.

Figure 2. Education earnings differentials by cohort - predicted at age 40
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Notes : The figure gives the log annual earnings ditferential between each educational
group and the mean annual earnings, for each three-years cohorts, based on the

estimat es of equation 4, reported in table 4.

age 40.
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Figure 3: Age-earnings profile by education

logiannual wage)

-20 -10 a0 10 20

tertiary deg.
lower secondary gen. deg.
primary deg.

higher secondary deg.
lower secondary voc. deg.
no deg.

Notes : The figure gives the age-earnings profile for each educational group based on
the estimates of equation 4, reported in table 4. The earnings variable on the y-axis
is the log of annual earnings.

Figure 4. Labor earnings inequality by cohort
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Notes : to account for life-cycle effects, age-effects are subtracted in order so as to
predict earnings at age 40 for each cohort. Thisis done using an earnings equation
that allows for education- and cohort-specific age-effects.
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Table 2. Intergenerational earnings elasticity, by cohort

(1) (2) (3) (4)
all cohorts 530
(0.0104)
1931-1935 0.626 0.614 0.650
(0.0245) (0.0240)  (0.0207)
1936-1940 0.593 0.565 0.605
(0.0184) (0.0169) (0.0155)
1941-1945 0.561 0.522 0.588
(0.0184) (0.0167) (0.0159)
1946-1950 0.459 0.411 0473
(0.0185) (0.0161) (0.0164)
1951-1955 0.441 0.396 0.466
(0.0204) (0.0179) (0.0183)
1956-1960 0.441 0.403 0.442
(0.0223) (0.0202) (0.0201)
1961-1965 0.492 0.456 0.520
(0.0234) (0.0225) (0.0211)
1966-1970 0.543 0.503 0.542
(0.0289) (0.0280) (0.0267)
1971-1975 0.559 0.477 0.566
(0.0357) (0.0325) (0.0323)
father's earningsx (age-40) 0.00474 0.00414 0.00494
(0.00132)  (0.00137) (0.00119)
father's earnings~ (age-40)> -0.000782  -0.000574 -0.000570
(0.000191) (0.000198) (0.000172)
Observations 21317 21317 21317 29489

Notes : Standard errors in parentheses. The dependent variable is the log of annual
earnings. Reported estimates are based on equation 3. Columns 1-3 exclude self-
employed children and the children of self-employed fathers, as discussed in page 8.
Column 4 includes the children of self-employed fathers, whose earnings are predicted
on the basis of the first-step equation estimated on non self-employed fathers. All
equations include year and age effects.
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Figure 5. IGE by cohort
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Notes : reported 1GEs are based on the estimatesin table 2, column 2.

Figure 6: Satistical sgnificance of IGE differences between coharts

cohort
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Notes : asquareindicatesthat the | GE for the cohort on the horizont al axis is signif-
icantly higher than t he IGE for the cohort on the vertical axis, at the 1% level; tests
are based on the estimates in table 2, column 2.
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T T T T T
1930 1940 1950 1960 1970
cohort

wiage*IGE interaction wifo age”IGE interaction
reported | GEs are based on the estimates in table 2, columns 2 and 3.

Figure & IGE - agex father's wage prdcfile

age profiles are based on the estimates in table 2, columns 2
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Figure 9: IGE by cohort - Influence of theinclusion the children of self-employed
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Notes : reported IGEs are hased on the estimates in table 2, columns 2 and 4.

32

29/03/2013 14:24



trendsl GE3.pdf

34 sur 41

https://c54faee3-a-62ch3ala-s-sites.googl egroups.convsite/l efrancarna...

Figure 10: IGE and IGC by cohort
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Notes : see details on page 17. The ratio % is computed using earnings net of age
effect s for children and predicted earnings for fathers. The estimated | GC is derived

sigma_x/sigma_Y

from estimates of 25 and the IGE
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Table 3: Decompostion of the intergenerational earnings elagicity and analysis of the

contribution of education, by cchort

(1)

(2)

(3)

father’s earnings

x cohort 1931-1935  0.624 0.361 4.678
(0.0245) (0.0259) (0.195)
1936-1940  0.591 0.354 4.909
(0.0184) (0.0193) (0.146)
1941-1945  0.562 0.360 4.481
(0.0184) (0.0190) (0.146)
1946-1950 0459 0.255 4,634
(0.0185 (0.0192) (0.147)
1951-1955  0.440 0.256 4.101
(0.0204) (0.0208) (0.162)
1956-1960  0.440 0.263 3.744
(0.0223) (0.0228) (0.178)
1961-1965  0.493 0.286 3.848
(0.0234) (0.0247) (0.186)
1966-1970  0.543 0.371 4.542
(0.0289) (0.0308) (0.230)
1971-1975  0.560 0.399 5.176
(0.0357) (0.0384) (0.284)
number of years of education
= cohort 1931-1935 0.0564
(0.00268)
1936-1940 0.0435
(0.00191)
1941-1945 0.0452
(0.00196)
1946-1950 0.0445
(0.00190)
1951-1955 0.0453
(0.00224)
1956-1960 0.0477
(0.00275)
1961-1965 0.0522
(0.00292)
1966-1970 0.0365
(0.00314)
1971-1975 0.0315
(0.00341)
Observations 21285 21285 21285

Notes : Standard errors in parentheses. Dependant variables : columns (1)

and (2), log annual earnings; columns (3),% mber of years of education.
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Figure 11: Contributionsto changesin the | GE by cohort
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Notes : total denotes the overall | GE; residual denotes the resicual dasticity of child's
earnings w.rt. father's earnings, conditional on child's education; education denotes
the gap between total and residual and represents the component of the intergenera-
tional transmission that occurs through education acquisition; education w/ constant
returns assumes that the wage returns are constant. See page 18 for details.

Figure 12: Effect of parental income on child’'s education
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A First-step estimation results

Table 4. Fird-gep equation etimation- Dependant variable : log(annual earning

Coefficient Sandard-error

Intercept 11.07849 0.02317

Survey wave 1964 -2.02079 0.05239

Survey wave 1970 -1.54555 0.03763

Survey wave 1977 -0.77385 0.02083
Survey wave 1985 REF REF

Survey wave 1993 0.195 0.02162
Survey wave 2003 0.36777 0.0452

Higher education =  cohort 1903-1908 0.81475 0.12866

cohort 1909-1911 1.16551 0.10197

cohort 1912-1914 1.10396 0.08439

cohort 1915-1917 1.08556 0.08202

cohort 1918-1920 1.06448 0.06438

cohort 1921-1923 1.15622 0.05626

cohort 1924-1926 1.1459 0.04904

cohort 1927-1929 1.13798 0.04263

cohort 1930-1932 1.06117 0.03787

cohort 1933-1935 1.02424 0.03331

cohort 1936-1938 0.97107 0.03055

cohort 1939-1941 0.9793 0.03024

cohort 1942-1944 0.93336 0.02902

cohort 1945-1947 0.88995 0.03228

cohort 1948-1950 0.83229 0.03663

cohort 1951-1953 0.79944 0.0432

cohort 1954-1956 0.82623 0.04941

cohort 1957-1959 0.85314 0.05731

cohort 1960-1962 0.81899 0.06513

cohort 1963-1965 0.78852 0.07122

cohort 1966-1968 0.76642 0.07735

cohort 1969-1971 0.68211 0.08634

cohort 1972-1974 0.79002 0.09634

cohort 1975-1977 0.89199 0.12369

Upper secondary education = cohort 1903-1908 0.81341 0.11635

cohort 1909-1911 0.71667 0.09527

cohort 1912-1914 0.66017 0.08053

cohort 1915-1917 0.71072 0.07883

cohort 1918-1920 0.65198 0.06351

cohort 1921-1923 0.72269 0.05454
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Coefficient Sandard-error

cohort 1924-1926 0.75209 0.04972
cohort 1927-1929 0.72382 0.04221
cohort 1930-1932 0.67149 0.03715
cohort 19331935 0.63794 0.03384
cohort 1936-1938 0.63742 0.03057
cohort 19391941 0.60632 0.03114
cohort 1942-1944 0.65838 0.03028
cohort 19451947 0.63164 0.03356
cohort 19481950 0.56864 0.03854
cohort 1951-1953 0.53562 0.04506
cohort 1954-1956 0.51598 0.05174
cohort 1957-1959 0.5798 0.05963
cohort 1960-1962 0.50812 0.06751
cohort 1963-1965 0.40081 0.07498
cohort 1966-1968 0.50465 0.08356
cohort 1969-1971 0.50156 0.09001
cohort 19721974 0.52222 0.10059
cohort 19751977 0.52277 0.12804

Vocational lower secondary education x  cohort 1903-1908 0.52683 0.10706
cohort 1909-1911 0.43077 0.08902
cohort 19121914 0.34072 0.07847
cohort 19151917 0.38576 0.07435
cohort 19181920 0.31771 0.06465
cohort 1921-1923 0.32774 0.0567
cohort 1924-1926 0.39001 0.04807
cohort 1927-1929 0.38538 0.04041
cohort 1930-1932 0.35044 0.03377
cohort 19331935 0.31888 0.02919
cohort 1936-1938 0.32502 0.02602
cohort 1939-1941 0.30817 0.02576
cohort 1942-1944 0.34435 0.02664
cohort 19451947 0.33661 0.0295
cohort 19481950 0.30067 0.03372
cohort 1951-1953 0.30649 0.03925
cohort 1954-1956 0.27512 0.04615
cohort 1957-1959 0.23128 0.05271
cohort 1960-1962 0.26338 0.06003
cohort 1963-1965 0.28808 0.06708
cohort 1966-1968 0.20279 0.07467
cohort 1969-1971 0.21897 0.08381
cohort 19721974 0.2218 0.0964
cohort 19751977 0.13839 0.11209

continued on next page
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Coefficient Sandard-error
General lowver secondary education x  cohort 1903-1908 0.48551 0.16436
cohort 1909-1911 0.51844 0.113
cohort 1912-1914 0.38922 0.09497
cohort 19151917 0.43514 0.09527
cohort 1918-1920 0.53869 0.06946
cohort 1921-1923 0.59943 0.05973
cohort 1924-1926 0.55672 0.05514
cohort 1927-1929 0.58391 0.04942
cohort 1930-1932 0.55715 0.04569
cohort 1933-1935 0.55848 0.04114
cohort 1936-1938 0.51152 0.03915
cohort 1939-1941 0.57927 0.03974
cohort 1942-1944 0.56049 0.03729
cohort 1945-1947 0.56478 0.03746
cohort 1948-1950 0.45991 0.04103
cohort 1951-1953 0.43696 0.04703
cohort 1954-1956 0.41605 0.05376
cohort 1957-1959 0.38419 0.05995
cohort 1960-1962 0.36589 0.06586
cohort 1963-1965 0.34144 0.07735
cohort 1966-1968 0.31887 0.09141
cohort 1969-1971 0.3862 0.1149
cohort 1972-1974 0.25528 0.12127
cohort 19751977 0.18722 0.14538
Primary education x  cohort 1903-1908 0.17138 0.09765
cohort 1909-1911 0.08483 0.08412
cohort 1912-1914 0.12143 0.07472
cohort 19151917 0.04544 0.07036
cohort 1918-1920 0.13836 0.05796
cohort 1921-1923 0.16632 0.0505
cohort 1924-1926 0.1284 0.0437
cohort 1927-1929 0.1956 0.03771
cohort 1930-1932 0.17811 0.03275
cohort 1933-1935 0.17726 0.02868
cohort 1936-1938 0.19038 0.02618
cohort 1939-1941 0.18506 0.02556
cohort 1942-1944 0.20507 0.02746
cohort 1945-1947 0.21596 0.03033
cohort 1948-1950 0.1985 0.03508
cohort 1951-1953 0.17256 0.04162
cohort 1954-1956 0.13222 0.04978
continued on next page
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Coefficient Sandard-error
cohort 1957-1959 0.13845 0.06296
cohort 1960-1962 0.002561 0.09492
cohort 1963-1965 0.02179 0.12145
cohort 1966-1968 0.13773 0.12587
cohort 1969-1971 0.027 0.15483
cohort 1972-1974 REF REF
cohort 1975-1977 0.25003 0.27188
No degree = cohort 1903-1908 -0.30789 0.09562
cohort 1909-1911 -0.21478 0.082
cohort 1912-1914 -0.25026 0.07362
cohort 1915-1917 -0.1957 0.06831
cohort 1918-1920 -0.1328 0.05839
cohort 1921-1923 -0.13952 0.05116
cohort 1924-1926 -0.14278 0.04413
cohort 1927-1929 -0.05048 0.03753
cohort 1930-1932 -0.01186 0.03143
cohort 1933-1935 -0.0195 0.02644
cohort 1936-1938 -0.03573 0.02393
cohort 1942-1944 0.04328 0.02649
cohort 1945-1947 0.05283 0.03011
cohort 1948-1950 0.07432 0.03414
cohort 1951-1953 0.03682 0.04068
cohort 1954-1956 0.06587 0.04801
cohort 1957-1959 0.08896 0.05413
cohort 1960-1962 0.06238 0.06132
cohort 1963-1965 0.03734 0.0688
cohort 1966-1968 0.06437 0.0777
cohort 1969-1971 -0.02133 0.0863
cohort 1972-1974 0.0776 0.09626
cohort 1975-1977 -0.06945 0.11295
Higher education = age 0.01171 0.0030438
age’ -0.0007823 0.0002258
age’ 0.00009903 0.00001326
age* -3.31E-06 1.01E-06
Upper secondary educationx  age 0.01238 0.0030364
age’ -0.0008048 0.0002229
age® 0.0000373 0.00001137
age* -9.86E-07 9.17E-07
Vocational lower secondary education=  age 0.0096945 0.0027407
age? -0.000448 0.000169
age’ 0.00001352 7.71E-06
continued on next page
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Coefficient Sandard-error
age? -1.03E-06 6.80E-07
General lowver secondary education=  age 0.01222 0.0033687
age” -0.0005944 0.0002856
age’ 0.00002036 0.00001465
age* -6.88E-07 1.18E-06
Primary education~ age 0.01091 0.0027908
age” -0.0005035 0.0001539
age’ 6.33E-06 8.46E-06
age* -2.36E-07 6.35E-07
No degree = age 0.0070362 0.002777
age” -0.0005369 0.0001511
age’ 0.00001314 8.43E-06
age* 2.04E-07 6.25E-07
o Namal 0.4423 0.0014413
Number of Observations 48245
Noncensored Values 41394
Log Likelihood -36966.33378
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