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Abstract

In the case of France, we analyse the changes (i) in the skill premium linked to each level
of education and (i) in the impact of parents’ skill and income upon the educational
attainment of their children. To this end, we build a theoretical model which is
subsequently estimated. Our calculations firstly reveal (i) a critical decline in the skill
premium of the Baccalaureate in relation to the lowest skill level, and (if) an increase in the
skill premia of higher education in relation to the Baccalaureate, which however is not
large enough to avoid the decrease in all the skill premia relative to the lowest skill.
Secondly, we find (i) a significant increase in the impact of the family backgrounds upon
the individuals’ education from 1993 to 2003 which essentially derives from a higher
impact of parental income upon the educational attainment, and (i) an increase in the
impact of public expenditure upon education. Consequently, if inequality has decreased
among the employed population, the slowdown in intergenerational mobility could reverse
this tendency in the longer term. This may however be offset by higher public educational
expenditure.
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1 Introduction

The aim of this article is twofold. It firstly detaines the variations in the skill premia linked
to each level of education in France over the pefi®877-2003. From this first result, we
analyse the intergenerational skill transmissiarttie individuals surveyed in 1993 and 2003.
Since the seminal work of Mincer (1974), a largeybof empirical literature has analysed
the impact of education upon wages. These workisdlp diagnose a large and significant
impact (see the reviews of Psacharopoulos, 1985188d; Cohn and Addison, 1994; Card,
1999; Black and Devereux, 2011). In line with Miriseequation, most empirical studies
have measured the education level by the schogkags above a lower limit of 6 or 7 years
(Psacharopoulos and Patrinos, 2004). In their vevaé the empirical works on France,
Hanchane and Moullet (2000) present eight studiksf them measuring human capital by
the number of schooling years. Nevertheless, thémsure suffers several limitations. In
particular, it gives the same weight to all themiing years regardless of the educational
level. Several studies have found decreasing retiarthe schooling years (Psacharopoulos,
1994; Wossmann, 2003). In their analyses of thadfrease, Jarousse and Mingat (1986) and
Goux and Maurin (1994) have improved the measusedan schooling years by accounting
for repeated years and by distinguishing the ¢edtifrom the non certified years. Introducing
gualitative variables, Jarousse and Mingat (19869 &nd that, compared to the average
return to the related schooling years, the Unitgrédeuxieme Cycle' (final two Degree
years) shows a wage deficit of 9% whereas the ‘@GrarEcoles’ (Post Graduate Schools)
Degree benefits from a wage surplus of 30%. Theselts suggest that the wage value of one
schooling year can critically differ depending e stage and the type of study considered.
Since Becker and Tomes (1976, 1979, 1986), thelydmickground has been considered
as a key determinant of children’s education ancbrme (Piketty, 2000; Chusseau and
Hellier, 2012). A sizeable impact indicates a latergenerational mobility. The influence of
parents on their children’s human capital runsugloseveral channels. Firstly, intra-family
human capital externalities and transfers impacnupoth the children’s human capital and
their capacity to learn. In this respect, a numbkeempirical works have underlined the
influence of parental characteristics upon chiltrggerformance at school (Acemoglu and
Pischke, 2001, for the US; Ermisch and Frances@Bfl, for the UK; Lauer, 2003, for
Germany and France; Checchi et al., 2008, and Boauaed Checchi, 2005, for Italy, Liu et
al., 2000 and 2006, for Taiwan). A second chanmehituence comes from the impact of
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parents’ income on the funding of their childreeducation. Highly skilled parents have
higher incomes and can thereby invest more in thfé&spring’s education, resulting in higher
skill and incomes of their children (Solon, 200Bamily funding is essential when credit
market imperfections prevent youngsters from bomgwfor their education (Becker and
Tomes, 1979; Mulligan, 1997; Han and Mulligan, 20Gtawe and Mulligan, 2002; Grawe,
2004). In addition, children with educated paremts more and better informed (Entwistle
and Alexander, 1992). Finally, the literature hasinted to the genetically transmitted
differences in ability (Miller et al., 1995; Ashetier and Krueger, 1994; Rouse, 1999;
Bowles and Gintis, 2001, 2002).

The impact of parents’ position upon children’saetinent has typically been estimated
by intergenerational elasticities of earnings andtcation.

An abundant empirical literature has analysed thpact of parent's income upon the
child’s income through intergenerational earnindasticities. Intergenerational income
elasticities critically differ across countriesgtlowest values (less than 0.3) being found in
Nordic countries (Bjorklund and Jantti, 1997; Olsezg, 2000; Janti et al., 2006) and the
highest (between 0.4 and 0.6) in the US (Solon219anti et al., 2006; Mazumder, 2005), the
UK and France being in-between (Nicoletti and Eomjs2007 and Blanden et al., 2004 for
the UK; Lefranc and Trannoy, 2005 for France).

Intergenerational mobility has also been measusedhb influence of parents’ human
capital on their children’s human capital (eduaatioln these works, human capital is
typically measured by the number of schooling yeansd OLS are used to estimate
intergenerational human capital elasticity. For thkS, Mulligan (1997) finds an
intergenerational coefficient of 0.32 between fathad son, and 0.33 between father and
child. For the UK, Dearden et al. (1997) find 0.48rdthe father-son coefficient and 0.415 for
the father-daughter coefficient. Comparing the W8 &ermany, Couch and Dunn (1997)
find a father-son intergenerational coefficientOod2 in the US and 0.24 in Germany. This
reveals higher persistence in the former. UsingRteach databadeormation Qualification
ProfessionnelldFQP) in 1993, Fabre and Moullet (2004) find aeigenerational coefficient
of education of 0.31 between father and son andthenson coefficient of 0.29. By using
the number of schooling years to measure humanatatiiese empirical works are exposed
to the already mentioned critique of allocating #&me weight to qualitatively different

schooling years.

! Solon (2002), Grawe (2004), Jantti et al. (2008zumder (2005), Nicoletti and Ermisch (2007), mRjond
and Jantti (2009), Blanden (2009), Corak (2006acBland Devereux (2011) etc.
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In this article, we firstly develop a theoreticabdel in which individuals choose their
skill level by maximising the return to educatiovith the different stages/cycles of education
providing uneven income gains and the educatiomaihanent depending on the parents’ skill
and income. We subsequently estimate a slightlyifreddempirical version of the model on
the French database FQP, (i) to quantify the refskill premium) to each level of the French
educational system, and (ii) to measure the impédhe parents’ human capital upon the
human capital of their offspring, by distinguishitige intra-family skill externalities from the
influence of parents’ income. Human capital is na@asured by schooling years but by its
market value calculated from the results of a wageation. As regards the first point, our
main findings are (i) that, compared to the lowsdsl level, the skill premium generated by
the Baccalaureate (hencefortia€) has critically declined since the mid-seventiasd (ii)
that the premium generated by higher educationelation to the level of the bac has
increased, but this increase is not sufficient tiged the decline in the return to the bac.
Consequently, France has experienced a generaadecm its skill premia. Concerning the
second point, our calculations reveal that the chpd the family backgrounds upon the
individuals’ skill has critically increased from 99 to 2003, this increase essentially deriving
from a higher impact of parental income upon thecational attainment. At the same time,
the impact of public educational expenditure has alcreased.

In Section 2, we build the structural framework @his subsequently transformed into an
empirical model utilised for the estimations. SextB describes the data and Section 4 the
construction of the variables and the econometrathods. The results are exposed and

discussed in Section 5. We conclude in Section 6.

2 The model

We construct the theoretical framework from whick subsequently derive the empirical

model that is estimated in the following sections.

2.1. The theoretical model

We develop a theoretical framework which synthestee two main channels through which
the parents influence their children’s skill, i.their income on the one hand and the human
capital intra-family externality and transfers twe tother. These generate an intergenerational

transmission of human capital and a persistensg&ibfdiscrepancies across the dynasties.
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Human capital and income
We assume that a working individual is paid in mmdjen to her/his human capital. Denoting

W the wage per unit of human capital aktd the amount of human capital possessed by

individual i, her/his wagaM is:
W =Wx H 1)

The individual's human capital is fully determinleg her/his course of study. This course
of study consists of an ordered succession of educaycles such that an individual who

wants to enter cycle must have successfully completed all the prececyetes.

Each cycle provides a specific contribution to #eweumulation of human capital. By

assuming a continuum of cycles over the intef\ﬂaﬂ, individuali’ s human capital is:
ki
h =] a(k dk 2

where h is the logarithm of individual s human capitaH, , and k; the highest education
cycle completed by this individual.

Coefficient a(k) measures the contribution of theth cycle to the human capital

accumulated by the individual. This signifies ttte different cycles provide different return

in terms of human capital. The higha(k) the more skill-enhancing cycleis. We assume

a(0) = 0, which indicates that an individual cannot haveimnan capital lower than 1.

By combining equations (1) and (2) we obtain:
_ K
W = Wx exp[ [REC d% 3)

Education function

There is a continuum of possible skills over therival [ 1,H | with H = exp[_[oka(k)dk]
The human capital that individual can acquire depends (i) on her/his effét in
studying, (ii) on her/his parents’ incomg _, which measures the family’s financial

contribution to her/his education (subscript -1 @ies the preceding generation), (iii) on

her/his parents human capitdl _, through intra-family human capital externalitiesd (iv)

on the public expenditure for education from wh&he benefits. The amount of public



educational service&, received by individual depends on her/his course of study, i.e., on

the efficiency of the public expenditure allowed &ach of the successive cycles completed

by the individual, and thus on the level of humapital H, s/he acquires at the end of her/his

schooling time. HenceG = G(H). The education function, assumed to be log-linean

thus be written:
Hi = AE"H _"R_/*(Q H))” 4)

The expressionA(G( Hi))y3 depicts the efficiency of public education in #le cycles

followed by the individual during her/his coursestddy.
Relation (4) can be expressed as:

E = AW H’_l-yllyo R,_l‘yz/yo( q H))‘VS’VO |_i|llyo (5)

Educational choice
The individual’s utility depends positively on hais future income that is directly linked to
her/his human capitdl, , and negatively on her/his education effiyt

We assume the following simple utility function:

u=(WH)"-0F* 0<a<l, 21 (6)
The utility function (6) is rather general. It stlptes that utility depends (i) positively on
incomeWH  with the marginal utility of income decreasingoonstant, and (ii) negatively on
the studying effortg; with the marginal disutility of effort increasirgg constant. Coefficient

O depicts the effort aversion that is assumed idahéicross individuals.
The individual maximises her/his utility subjectthe inverted education function (5).

The resulting optimal human capital of the indiatlis (see Appendix 1):

ay, Bn By By
H, = CW?~F % H’_lff’—ﬂ% R’_lﬁ—c% G/J’—L% @)
y Y
where G =G(H), Cz[,b’d?lyiigim)jﬁ_%’ and &, :—aalf;ﬁi is the elasticity of

G(H,) in relation to the human capital level. We assuh# this elasticity is constant and

lower than 1.



2.2. The empirical model
The model constructed in Subsection 2.1 provides:
1) A simple relation between earnings and the actat®d human capital (Relation 1).

2) A measure of the individual skill as a combiaatbf successive education cycles that

bring uneven contributions to the wage value oftthiman capital (Relations 2 and 3);

3) A determination of the human capital chosenhgyihdividual that depends on parental

characteristics and on the educational policy (fRefar).

From this model, the impact of the parents’ skilba the children’s skill can be estimated
in two stages:

1) Firstly, estimating Relation (3) makes it possito determine the wage value of the
human capital of each educational cycle and thiesolh individual.

2) Once calculated this human capital value, estmgg7) provides (i) the impact of the
parents’ human capital upon the children’s humagitaband (ii) the division of this impact
between two components, one linked to the parent®me and the other to intra-family

externalities.

First stage: estimating human capital from a wageaation

Modifications. We modify Equation (3) that binds wage to humapiteain two ways. We
firstty move from a continuum to a limited numbefr education cycles. In addition, we
account for certain determinants of wage other thanan capital.

Relation (2) assumes a continuum of educationdesy€onsequently, human capital is a
continuous variable over the inter\,[al,I-T]. In practical terms, there are a limited number of
stages in the individual's course of study. Theatel human capital (skill) is thereby a

discrete variable with a limited number of possibldues. So as to account for this, we

modify Equations (2) and (3) as follows:

h=;% )
w=w+Yag @)

where k is the highest possible number of educationalesy@nde, =1,0 according to

whether individual has completed cycleor not.



In addition, Equations (3) and (3’) assume (i) tmatnan capital is the only determinant of
labour efficiency, and (ii) that the labour marksetperfectly competitive. Relaxing these
assumptions, we now introduce the following adddilovariables which impact upon wages:
1) Certain individual characteristics that influergarnings for objective reasons (experience,
time-related obsolescence, training etc.) or scaitural prejudice (gender, race, foreign
origins etc.).

2) Certain characteristics related to the firmésincation etc.) or to the industry which cause
wage discrepancies when markets are not perfeathpetitive.

The impact of these two sets of characteristicsndividual i’'s wage is denoted by the

variable Q, defined as follows:
9 =2.by (8)
j
where @ is the logarithm ok, b; is the impact of characterisfi@and ¢ =1,0 according to

whether individual possesses this characteristiaot.
As a consequence, the wage equation (1) is modifide following way:
W =We, H ®)
The estimated wage equatiorBy inserting (2’) and (8) into the logarithm of (3ye obtain

K
the following relation:w, = W+z a & +Z bay . The stochastic form of this model is:
k=1 j

k
W=wWED a6+ by +u (10)
k=1 j

where £ is the error term that encompasses all the uneaisier characteristicss, and o,

are dummies equal to 1 when the individual has deteg the education cycle or possesses

the characteristig , and 0 in the opposite casejs the wage of reference.

The estimation of Equation (10) makes it possibe ¢alculate the vector
a'=(a,a,...g) of the contribution of each education cycle to #eumulation of human
capital. Individuali who has completed the course of stuqiy:(el, [N ﬁ) e, =01,

possesses the human capital (in logarithm):

h=axe (11)



Equation (11) shows that two individuals who purtheesame course of study possess the
same human capital, i.e., each course of studyrdetes one unique level of human capital.
It should be remembered that what is calculate@ eethe economic value of each cycles.

Human capital is thus measured in terms of itsrneituthe labour market.

At the end of this first stage, we can assign tthaadividual of our sample the human

capital measure which corresponds to her/his confrstudy.

Second stage: estimation of the education function

ay, A By, By
We start from Equation (7); = CW# @ H _F % R_F % q H)F 7,

The variablesH, and H, _,, i.e., the individual's and her/his parent’s huntapital, are

-1

calculated from their courses of study as defing&dfuation (11).

The parents’ income. The parents’ income is measured by the father'sewgsge the

explanation below), which can be written becaus@ pand (9):

Ra=W_,=WQ _,H_, (12)

_ b; W _ : : I
with Q; _; = |—| (Qi ,—1,j) ' :# (from Equation 9) and subscript -1 indicates pe‘en
i -1Mi -1

values.
Equation (7) cannot be estimated directly becahsefather's income depends on his

human capital (Equation 12), which implies thattheablesr _, and H, _, are correlated.

By inserting (12) into (7) and after simplificatiove obtain:

H;i = AgH; ,—1alQi ,—1HZGI % (13)
By,
with: A, =W_,#" % C; alzw- azzﬂ- a3:ﬂ.
B-ay, B-ay, B-ay,

In Equation (13), the individual's human capitalpdads on 3 determinants: her/his

parent's human capitalH; _;), the characteristics of her/his parent's wageepkdiuman
capital (Q, _,), and the public expenditure corresponding toth@ourse of study ). The
Bratys)

coefficient a, =,8— measures the total impact of the parents’ skibrughe child’s
—ay



skill. This total impact can be divided between teffects (equation 7), i.e., (i) an intra-

family externality effectﬂ =a,—a, and (ii) a parents’ income effeat, = _Bre .
—ay B-ay,

Note that, sinceQ, , is equal to the ratio of the parent's wage dividgdthe wage
corresponding to their skill acting alone,(, =W _,/W,H _)), an indicator of ratio

W _, /W, H_, is sufficient to calculate, _, .

The variable G,. G depicts the impact of public expenditure in theieadional cycles
followed by individuali upon her/his human capital. We assume the follgvmalicator G,

for an individual who has attained the skill level

ki
G =G(k)=Y n 2

(14)
k=1 Nki

with n, the number of years necessary to complete dyclB, the yearly public spending
allocated to cycl&k when individuali was participating in this cycle and,, the average

yearly number of pupils ik at the time when individualfollowed cyclek (the expenditure

and the number of pupils/students in each cycleghavery year). The precise method of

calculation of G, used in the estimations is described in Subsedtidn

The estimated relation.By log-linearising function (13) we obtain:

hi =a0+alh,—l+a26q,—l+a39

-1 01

W
with @ _, = 'L |andg =logG.
W og[w ¥ ] g =logG

Vs
Note that, sincaV is the same for all individuals, the log W7 % in equation (7) is
included in the constant term,.

The preceding equation can be expressed in theagtc form (withy; the error term):

h=a,+ah 1 +tam_+ag +v (15)

Equation (15) can be estimated using cross seofiordividuals.
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3 The data

3.1. Database

The data used for the microeconometric estimatiares taken from the French surveys
Formation Qualification ProfessionnelldFQP) constructed by the INSEE in 1977, 1985,
1993 and 2003. These surveys provide a large nuofbararacteristics for individuals over
16 y.o. (20 y.o. in 2003) belonging to househo#g] for their parents.

In stage 1, we estimate a wage equation for thodigiduals who occupy jobs which are
both gainful and full time. These features reqtite removal of a number of observations as
depicted in Table 1.

Table 1. The Sample
1977 1985 1993 2003

Total sample 32078 30387 10479 15727
Removed observations 8709 9296 1875 5067
Selected sample 23369 21091 8604 10660

In stage 2, we estimate an education function imchvian individual’'s human capital
depends on her/his parents’ human capital and iec@nd on the public expenditure the
individual benefits from, depending on the stagestudy s/he has followed

The parents are identified by the father becaushefivailability in the database of the
variables required for the estimations.

In addition, we must utilise data from the 1977 a&@85 surveys to approximate the
father's income in 1993 and 2003 (see the metho8ubsection 4.2.), which restricts the
education function estimations to these last twarge

To calculate the public expenditure an individuahéfits from during her/his course of
study, we need the expenditure allocated to eacle eyhen the individual was at school. As
data on public expenditure for education are nailable before 1974, this expense will be
approximated by the number of professors in eactl |@rovided by the INSEE Given that
these data are not available before 1948, the astins are implemented for individuals
between 20 and 50 years of Ag€onsequently, the estimation of the educatiorctfon is
carried out from a sample of 6261 individuals i®39%and 7303 in 2003.

2 From theAnnuaire rétrospectifINSEE) for the years 1948-1988, and Amnuairefor the years 1989-1993.
% A precise presentation of the variable ‘public engiture’ is provided in Subsection 4.2.
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3.2 Educational levels (skills)

From the French database FQP, we build a classificaf ten levels (courses of studies) and
ranked in ascending order of skill. The succesesidavels is depicted in Figure 1.

Vocational tertiary

Primary not Baccalauré:
completed N\

&— & — & — & —
A4 v g v

Medical (non-doctor) & social

University cycle 1

Primary Secondary Secondary
1st cycle 2nd cycle

Univ. cycles 2&:

Grandes écoli

Figure 1. The structure of the educational system

Each individual in the sample is defined by thecssgsion of cycles s/he has followed,
and finally by the highest level s/he has achievdak distribution of individuals between the
ten possible levels is depicted in Table 2 for egadr.

Table 2: The education levels and their weight (%)

1977 1985 1993 2003
1.Primary education not completed (lowest skill) 22,41 17,77 16,96 16,05

2.Primary education completed 25,75 17,81 12,15 6,28
3. Secondary educatiori &ycle 28,19 35,24 38,08 34,66
4. Secondary education cycle 2 4,52 3,63 2,28 4,24
5. Baccalauréat 7,17 9,35 11,94 12,71
6. University ' cycle (2 years) 2,33 2,75 2,40 1,84
7. Vocational tertiary (BTS, DUT) 1,32 3,28 4,66 8,25
8. Medical & social degree lower than doctor degre®,91 1,34 1,59 1,64
9. University cycles 2 or 3 4,62 5,96 556 11,50
10.Grandes écoles 2,78 2,86 2,38 2,82
TOTAL 100% 100% 100% 100 %
Number of observations 23369 21091 8604 10660

Compared to other countries, the French educateysdém presented several specificities
in the years when the individuals were schoolerktllyi there was a special degree two years
after university entrance (the DEUG), which corsged to the first cycle of university. This
was subsequently discontinued when the Europeatersysias implemented. In addition,
France’sGrandes Ecolesire very selective tertiary establishments whioh @ producing a
French elite in high level engineering and businadministration. This system is still
operative. Finally note that we put together batd ¢ and & cycles of university studies

because the sample fails to make this distinctoonife individuals’ fathers.
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4 Methods and variables

We estimate a two-stage econometric model. The d$itmge determines the value of the
human capital linked to each education level frofmancerian) wage equation. At the second
stage, the value of each education level (skilllleiermined in stage 1 is utilised to estimate
the elasticity of the individual’s skill in relatioto her/his parent’s skill, to her/his parents’
income and to the public education expenditure.

4.1. First stage: estimation of the wage equation

The explained variable of the wage equation is(lbg of the) monthly wage for full time
workers. This creates a self-selection bias: thgewaand individual characteristics are only
selected for full time working wage earners. Insthase, the OLS method provides biased
estimations. This selection bias can be treatedutiir the Heckman selection model. The
Heckman selection model (Gronau, 1974; Lewis, 1#e&ckman, 1976 and 1979) assumes
an underlying relationship between two regressitdms.outcome equation (the wage equation
here) and the selection equation. This model iBnastéd in one step by using maximum
likelihood methods to estimate simultaneously ba&@uations. Estimating maximum

likelihood" has two advantages: it is more efficient and téawmces are easier to calculate.

The selection equation
Individual i's wage is selected only if individualis a full time worker, i.e., under the
following condition (selection equation):

. 1 ifR >0
R =zn+uy , P= P <0 (16)

0 i

NV

Pi* is the probability of being a full time wage earne is the vector of explanatory variables

utilised in the selection equation (Table Al in &pdix 4) and/y; is the error term. We add

an instrumental variable that is linked to the @daibty of participating in the labour market
and being a full time wage earner, but bears ntuente on the level of wage. This
instrumental variable is the presence in the haoldedf children of less than 6 years old. As
a matter of fact, this presence could lower thebabdity of participating in the labour

market, and especially the probability of choosarfgll time job.

“ |t corresponds to partial maximum likelihood besmthe observations of individuals who do not ogcafull
time job do not contribute to the likelihood furmtifor observed wages.
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The outcome equatidwage equation) is:

Kk
+ + w+yu ifP>0
_|Br2AGT LR ru T 17)

- if P"<0

w is the log of individuai’s monthly wage,g, =1,0 , k= 1..k are the successive cycles

s/he has followed, they s her/his personal characteristics, gnds the error term.

The variablesy selected for the wage equation are depicted ineT@blThese comprise
age, gender, nationality, marital status, expegembsolescence, working district, working
sector, and variables indicating the participaiioriraining programmes Concerning these
variables, we introduce (i) dummies for the skal¢l obtained at the end of the training
programme when this level is higher than the skilthe end of initial education and (ii) an
additional dummy that accounts for training wheis thelds a skill level which is not higher

than that obtained at the end of initial schooling.

Table 3. Explanatory variables in the wage equgtswept the skill levels)

Variables Definition
Gender Female / Male
Marital status 4 cases: Married / Single / Widowed / Divorced
Nationality 3 cases: French / naturalized French / Foreign
Working sector 11 sectors
Working district size | 9 sizes
Training 11 levels (see explanation above)
Age
Experience Number of years in work
Obsolescence Square of the number of years in work

Finally, the estimation of the wage function prasdhe vectoré':(él, équf) of the

contribution of each cycle to the human capitalugalAs a consequence, this makes it

possible to calculate the wage value of one indi@id human capital (skill) once her/his

course of studyg ' =(¢g,, &,... &), £= 0,., is known.

4.2 Second stage: estimation of the education fummh

In stage 2, we estimate the education function {h5yvhich the individual’s skill level
depends on her/his father’s skill level, on herflaither’'s income (excluding the impact of

human capital), and on the public education expgerels/he has benefited from:

® Antonelli et al.(2010) point to the importance of on-the-job tra@iparticularly in innovative contexts.
14
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h :ao+alh,—l+02&‘?,—l+039 +Vi

The skill levels

ﬁ Is (the logarithm of) the individual’s human capiand ﬁ,_l that of her/his father. Botﬁ

and ﬁ,_l are obtained by multiplying the vectoas and e (g _, for the father):

h=2a (18)

xe
with §'=(e, &,... &), £= 0, the vector of the course of study followed byividbal i,

anda' :(él, 332?'%) the vector of the value of each cycle estimatestage 1.

Equation (18) shows that two individuals who perskie same course of study possess
the same skill level. Each combination of successducation cycles determines one unique
level of human capital.

The father's human capital is calculated in the samay as the individual's skill level:

A~

h_,=éaxe_,. So as to have comparable values of the humamatémi both the individual
and her/his father, the vect@ applied to the father's course of study, is the vector

calculated for his child.

The father’'s income

To estimate the impact of the father’s income, e the indicatoQ, , =W _,/W_H _,, with
W, _, the father's income ant\,H,_, the income resulting from his human capital alone.

Q, _, measures the determinants of the wage excludspuman capital (Subsection 2.2).

The database provides no information on fathergonmes, but it provides their
professional occupations (6 categories, see Apget)diwWe thereby approximate the father’s
income by the average income corresponding toroiegsion.

Since we do not knoW ;, W H, _, is approximated by the average wage corresporiding

the father’s skill level. As a consequence:

average wage far 's professional occthmaﬂ (19)

@ _, =10g(Q _,) = log .
average wage far ‘s skill level

Public educational expenditure

Variable g; is the log of G = G(k), with i depicting the individual andk his/her highest

completed cycleG, depends on both the cycles followed by individuahd the years when
15



s/he followed these cycles. More precisdBy, is the sum of the public expenditure per pupil

in the cycle followed by the individual for eachladr/his schooling years, i.e., the sum for all

her/his schooling years of the dated rati&. = D,./ N, where D, and N,  are

respectively the public expenditure and the nunddepupils/students in cycle at yeart,
provided that the individuals followed cycteat yeart. As data on public expenditure for

education are not available before 1974, we apprateé D, . by the number of teachers

within each cycle for each year. This also allokes tneasurement of real public spending, i.e.
to account for price changes.

For each individual, we calculate the sum of thesi#os within each cycle s/he has
followed and each year s/he has spent in this cycle

As an example, let us consider an individual ofyé@rs old in 1993. S/he was born in
1945 and started primary school in 1950. If thidividual has an University"2 cycle (two
years) degree, then s/he pursued her/his firsedyain 1950 to 1955, her/his secondary cycle
from 1956 to 1963 and her/his University cycle frdi64 to 1968 (see Appendix 3).

1955 1963 1968

Consequently’ her/hl@i iS: Gi = Z I%,primary + Z R seoondary+ Z IR,university '

t=1950 t=1956 t= 1964

To calculate the ratiR ., we have utilised data from tenuaire retrospectiprovided

by the French INSEE. As the data are not availabfere 1948, we only consider individuals
until 50 years old in both years 1993 and in 2003

The estimated education function

We estimate the education functibn=a, +a,h_,+a g _,+a g +v,, with i the logarithm
of the individual's human capitah, _, the logarithm of her/his father's human capita], ,
the logarithm of the father's incomey, the logarithm of the public expenditure for the

individuali' s education, and; the error term.

Coefficient a; =% measures the total impact of the parent’s humaitataipon
U)o
the child’s skill. This impact may be divided betmetwo effects: the intra-family effect

Pn a, —a, and the parent’s income effegt, :ﬂ. Finally, a; = Py is the

B-ay, B-ay, B-ay,

elasticity of the individual's skill in relation tpublic education expenditure.

® A 50 year old individual in 1993 was born in 1%#& started primary school in 1948.
16



A problem of heteroscedasticity may arise from ¢sémation of the education function
because we utilise a limited amount of skill levetsl the skill indicator is thus discontinuous.
We use a Breusch-Pagan test to verify heterosdeithasthe results lead to rejecting the null
hypothesis of homoscedasticitgontrary to the OLS estimator, the variance &f éstimator
is biased. We thus correct the variance-covariamatix by using White's correcti8nThis
correction provides a convergent estimation of treiance-covariance matrix of the

estimated coefficients with robust standard errors.

5 Results

5.1 Wage equations

The overall results of the estimated wage equatemesprovided in Appendix 4. All the
variables display the expected sign. In this sactiee draw attention to the skill premia that

are calculated from the coefficients of the wageagigns.

Table 4. The skill premia

Skill level 1977 1985 1993 2003

SP1| SP2| SP3| SP1| SP2| SP3| SP1| SP2| SP3| SP1| SP2| SP3
Primary not completed 1 1 . 1 1 . 1 1 il il
Primary completed 1.14 1.14 . 1.10 110 1,04 1.04 1.07| 1.07
Secondary 1st cycle 1.35 1.18 127 1115 . 1.2260 . 1.20| 1.12 .
Secondary % cycle 1.59| 1.18 . 1.45 1.14 . 1.31 1)07 . 1,30 81.0.
Baccalauréathag) 1.74] 1,090 1| 154 106 1] 146 1411 1 1j40 107 |1
University 1st cycle 1.8% 1.05 1.05 1.61 1,04 1.a453| 1.05| 1.0 158 1.09 1.09
Vocational tertiary 197 118 1.13 180 146 1/1B670| 1.16] 1.1 1.68 1.20 1.20
Medical & social studies 183 1.04 1.04 170 1{10101 1.70| 1.1 1.16 1.6p 1.18 1.18
University 7°& 3rd cycles | 2.3 1.27 1.34 211 180 1/36 2005331.1.40] 1.99 1.29 1.4p
Grandes écoles 284 162 162 2|62 1.69 1.69 [2.681]11.81] 2.39 1.70 1.70

Remark : For all the levels of tertiary education, the marai skill premia (SP2) are calculated in relatiom t
the bac, except for the Universitf' & 3" cycles for which the reference is the Universityycle.

A skill premium is the ratio of the wage value oteartain level of skill in relation to
another level taken as a benchmark. Table 4 desciiiree types skill premia (henceforth
SP). The precise calculation of the three typeskdf premium is described in Appendix 5.
For each level of skill, SP1 is the skill premiufittus level in relation to the lowest skill, i.e.,

primary education not completed. SP2 is the malgikifl premium. For each skill level, SP2

" We obtain y*(1)= 350.29 and Proby’ = 0.000 for the equation estimated in 1993, aridl)= 258.85 and

Prob>x*= 0.000 for 2003.
8 White’s test is available upon request.
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provides the skill premium of this level in relati®o the level just before it. Finally, SP3

provides the skill premium of each skill above Ha& in relation to the skill corresponding to

the bac, i.e., the rati8P] /SP],. for all the courses of studyhigher than the bac.

3 1,9

2.8 N Grandes écoli/ Bac
\ 1,8 PN
26 N——~
N
2,4 N . 17
\ Grandes écols /

2,2

\\-\ 1,6
2

—a

Universitycycles 2 & ¢

1,8 15
\ University cycles 2 & 3/ Bac
1,6
\ 14 /
1’4 ./I/
Baccalaurea
1,2 - - ; 13 - - -
1977 1985 1993 2003 1977 1985 1993 2003

Figure 2. The skill premia (SP1) Fig 3. The skill premia / bac (SP3)

From these results, we infer two major developments

1) All the skill premia (in relation with the loweskill) decrease over time (Figure 2).
This result is in line with all the indicators afequality that decrease in France over the given
period (e.g., earnings D9/D1 calculated by the OE€Hare of Q5/Q1 and Gini provided by
Eurostat for individual incomes etc.).

2) The decrease is totally attributable to the leivgkills, i.e., these skills up to the bac. In
particular, the skill premium linked to the accessto the bac diminishes from 1.74 in 1977
to 1.40 in 2003. Contrarily, the skill premia oktdifferent higher degrees in relation to the
bac increase over time (Figure 3). However, theseeases are not sufficient to offset the
decrease in the lowest skill premia.

We can make the following two additional remarks:

1) The decrease in the skill premium of the GranHesles (in relation to the bac)
between 1993 and 2003 could derive from the faet thew and less prestigious
establishments were inserted into this group 3200

2) The skill premia calculated here may appeareratheak compared to the usual
measures of inequality (for instance, the D9/Dloratlculated by the OECD for France is

equal to 3.03 in 2003). This derives from the thet several determinants of wage inequality
18



such as experience, gender, location, etc. areinotided in our skill premia that only

measure the impact of (initial) education upon wage

5.2 Education function

Table 5 depicts the result of the education fumcéstimations, and table 6 the decomposition
of the total family impact between the intra-famdlill externality and the influence of the
family income.

Table 5: Education function estimation (OLS wittnié’s correction)

Skill of the child

1993 2003
Variables Coefficient| Stand. err | Coefficient| Stand. err
Father’s skill 0.205*** (0.010) 0.249*** (0.013)
Father’s income 0.033*** (0.005) 0.061*** (0.005)
Public education expenditure | 0.500*** (0.006) 0.673*** (0.007)
constant 0.566*** (0.005) 0.593*** (0.005)
R’ 0.63 0.65
Number of observations 6793 7683

Table 6: Decomposition of the family impact

1993 | 2003
Direct impact of father’s skill level (intra-familgxternalities & transfer) | 0.172| 0.188
Impact of father’s income 0.033| 0.061
Total father’s influence 0.205| 0.249

The estimations reveal three major changes fron3 192003:

1) A substantial increase in the impact of intra-fgmfhctors, i.e., intra-family skill
externalities and family income. The aggregatedstigidy of the individual's skill in
relation to her/his father’s skill expanded fror2@b in 1993 to 0.25 in 2003.

2) This increase in the impact of the family backgmwpon the individual’'s education
essentially derives from the influence of familgame. This accounts for 16.1% of the
total family influence (elasticity) in 1993, and 4.5% in 2003.

3) The impact of public education expenditure increasgth an elasticity that widened from
0.50in 1993 to 0.673 ten years later.

Finally note that the constant has increased, wischs expected since the constant
includes the impact of the real wage that incredised 1993 until 2003.
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5.3. Discussion

The estimated wage functions and education funstiemeal several significant changes:

1) The wage values of all the skill levels up to thac8alaureate have critically decreased
over the period 1977-2003.

2) In relation to the bac, the wage values of alideyteducation levels rose, but this rise was
not sufficient to offset the decrease in the gki#mium of the bac. As a consequence, all
the skill premia (in relation to the lowest skilecreased throughout the period 1997-
2003, which denotes a reduction in inequality.

3) The total impact of the family (father) upon theliniduals’ education attainments has
significantly increased from 1993 to 2003, and thge essentially derives from the
family’s income, albeit that the influence of infiamily skill externalities also increased.

4) The impact of public education expenditure on tithviduals’ educational attainment has
increased. This shows that higher public expenglitior education could offset the
increasing impact of the family.

Finally, our results draw a rather mixed picturattbombines lower inequality —since the
skill premia decreased — and lower social mob#itgince the impact of family background
increased. The first result could derive, at |gastially, from labour market institutions, such
as the minimum wage, which narrowed inequality e short term, whereas the rising
influence of family characteristics tended to péwpe& inequality in the longer term.
However, the increase in the impact of public etlopal expenditure provides a tool to

counteract the influence of family background.

6 Conclusion

We have estimated a structural model using Freatd @) to measure the return to each skill
level, and (ii) to evaluate the influence of thegquas’ human capital upon the human capital
of their children. As regards this second poing thodel makes it possible to distinguish
between the two main channels through which thergarinfluence their children’s skill:
their income and the intra-family skill externadgi To measure human capital, we do not use
the schooling years but its efficiency on the labaarket resulting from the estimation of a
wage equation.

We show that between 1977 and 2003, France undemvgeneral decrease in its skill
premia due to the critical decline in the returnthe bac. The skill premium of all tertiary
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education levels rose in relation to the levelh® bac, but this increase was not sufficient to
offset the decline in the skill premium of the bRmally, our estimations reveal lower social
mobility since the influence of the family upon tinelividuals’ skills critically increased from

1993 to 2003. At the same time, the impact of mubdiucational expenditure also increased.
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Appendix 1: the optimal human capital
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Table A2. Average wage for skill levels and for e&cprofessional occupation

Appendix 3.

Skill level Average wage Professional occupations Average wage for each
(10 levels) for skill levels (6 categories) professional occupation
1979 | 1985 1979 1985
1. Primary education not completed 2160 50B1 ImEss 1906 6158
2. Primary education completed 3313 74389 2. Arisan 4071 11587
3. Secondary education (1st cycle) 3646 7802 clkes 5977 12794
4. Secondary education™(Zycle) 4530 9404 4. Intermediate occupations 3476 7644
5. Baccalaureate 4655 9497 5. Employees 2320 52[74
6. University (1st cycle) 4728 9534 6. Workers 2206 5027
7. Medical and social degree 3034 7179
8. Vocational tertiary (BTS, DUT) 3953 8792
9. University (cycles 2 or 3) 5222 10657
10. Grandes écoles 7574 15550

Berthoin law has increased the age of compulsdmgamng from 14 to 16 y.o. for the generations that
have entered primary school since 1958, i.e., éoregations born after 1952.

Table A3.Number of years spent in each cycle

Type of study

Number of years spent in each type of sty

Before Berthaoin law
(Entry in primary education before 1958

After Berthoin law

(Entry in primary education after 1958

Primary education not completed 8 10
Primary education completed + B=8 6 +4 20
Secondary education 1st cycle 6+5=11 6+63%2

Baccalaureate & Secondary educatiBhcgcle

5 (primary) + 8 (sedary) =13

University (1st cycle)

5 (primary) +§etondary) + 2 (tertiary education)l4

University 2° cycle

5 (primary) + 7 (secondary) +ertfary education) 26

University 3rd cycle

5 (primary) + 7 ¢emdary) + 6 (tertiary education)18
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Appendix 4. Estimation of the wage equation

Table A1.Wage equation with correction of the seléon bias (Heckman Selection Model)

1977 1985 1993 2003
OUTCOME EQUATION : Coef Std.Err Coef Std.Err Coef Std.Err Coef Bid.
LOG OF MONTHLY WAGE
Age 0.013*** (0.0008) 0.014*** (0.0009) 0.012%** (0@) 0.018*** (0.001)
Gender
Female Ref Ref Ref Ref
Male 0.256*** (0.005) 0.169*** (0.006) 0.230*** (0.0111 0.118** (0.015)
Nationality
foreign Ref Ref Ref Ref
French 0.159** (0.010) 0.164** (0.011) 0.143*+* (0.020 0.090*+* (0.029)
French naturalized citizen 0.134*** (0.017) 0.130* (0.018) 0.100*** (0.032) 0.028 (0.038)
Marital status
Single Ref Ref Ref Ref
Married 0.090*** (0.006) 0.065*** (0.006) 0.068*** (0.010 0.057** (0.016)
Widowed -0.025 (0.018) 0.016 (0.022) -0.005 (0.031) 20.0 (0.056)
Divorced 0.008 (0.013) -0.002 (0.012) 0.070*** (0.017) 004 (0.022)
Experience
Number of years at work 0.026*** (0.001) 0.021** (0.001) 0.021%* (0.002) 0.014*** (0.002)
Obsolescence
(Number of years) -0.0005***  (0.00001) -0.0004***  (0.00001) -0.000%  (0.00003) -0.0004**  (0.00005)
Size of the working district
Paris agglomeration Ref Ref Ref Ref
Rural district -0.202%** (0.010) -0.108*** (0.011) -0.201** (0.012) -0.069*** (0.022)
]0-5000[ inhabitants -0.182*** (0.013) -0.100**  0(011) -0.192%** (0.021) -0.010 (0.026)
[5000-10000[ inhabitants -0.164*** (0.010) -0.1¥9*  (0.012) -0.180*** (0.018) -0.047 (0.034)
[10000-20000[ inhabitants -0.165*** (0.011) -0.1¥%5 (0.011) -0.180*** (0.017) -0.067** (0.028)
[20000-50000[ inhabitants -0.159%** (0.010) -0.¥26 (0.012) -0.198*** (0.017) -0.129%** (0.028)
[50000-100000] inhabitants -0.154** (0.009) -0Qk4* (0.010) -0.169*** (0.017) -0.144** (0.028)
[100000-200000[ inhabitants -0.140*** (0.009) -05k** (0.011) -0.200%*** (0.017) -0.107*** (0.029)
[200000-2000000] inhabitants -0.129%** (0.007) 104+ (0.007) -0.154*** (0.012) -0.081*** (0.02p
Skill level
Primary educ. not completed (lowest skill) Ref Ref Ref Ref
Primary education completed 0.136*** (0.006) 0.100*** (0.007) 0.043*** (0.014) 0.071* (0.028)
Secondary education 1st cycle 0.166*** (0.006) 0.142*** (0.007) 0.156*** (0.013) 0.115*** (0.027)
Secondary education cycle 2 0.167*** (0.012) 0.132*** (0.014) 0.074* (0.035) 0.081* (0.034)
Baccalaureate 0.089*** (0.015) 0.063*** (0.016) 0.106*** (0.039) 0.071* (0.037)
University 1st cycle (2 years) 0.058*** (0.013) 0.045*** (0.013) 0.052** (0.023) 0.092** (0.044)
Vocational tertiary (BTS, DUT) 0.123*** (0.018) 0.151*+* (0.015) 0.153*+* (0.022) 0.183*** (0.024)
Medical and social degree below doctor 0.047** (0.020) 0.099*** (0.020) 0.157*** (0.024) 0.168*** (0.035)
University cycles 2 or 3 0.241*** (0.017) 0.268*** (0.015) 0.288*** (0.026) 0.262*+* (0.044)
Grandes écoles 0.487*** (0.017) 0.528*** (0.017) 0.598*** (0.029) 0.536*** (0.063)
Working sector
Non market services Ref Ref Ref Ref
Agriculture, forestry and fishing -0.153*+* (0.025) -0.094*** (0.021) -0.078** (0.033) -0.170%* (@35)
Production and distribution of energy 0.142*** (08) 0.165*** (0.014) 0.228*** (0.031) 0.078* (040)
Food industry, basic consumables 0.067*** (0.009) 0.068*** (0.009) 0.075%** (0.015) 0.043* (0.026)
Manufacture of intermediate goods 0.130*** (0.009) 0.082*** (0.009) 0.129%** (0.016) 0.015 (0.020)
Capital equipment industries 0.119%** (0.008) 05533 (0.008) 0.120*** (0.015) 0.037 (0.024)
Dwelling, civil and agricultural engineering 0.019* (0.010) -0.031 %+ (0.010) 0.021 (0.018) -0.057*  (0.021)
Wholesale and retail trade 0.081*** (0.010) 0.0%47*  (0.010) 0.084*** (0.016) -0.045** (0.019)
Transport and telecommunications 0.053*** (0.009) 0.058*** (0.008) 0.117%** (0.018) 0.026 (0.027)
Rental and leasing real estate loans, market 0.078*** (0.009) 0.048*** (0.008) 0.068*** (0.018 -0.047** (0.016)
services
Insurance and financial institutions 0.207*** (04 0.196*** (0.013) 0.224*** (0.023) 0.157*** q.030)
On-the-job training kill level
Primary education completed 0.086** (0.034) 0.054 (0.083) 0.132%** (0.035) 0.166** (0.078)
Secondary education 1st cycle 0.073*** (0.010) 63:0* (0.012) 0.080*** (0.019) 0.010 (0.018)
Secondary education cycle 2 0.202*** (0.017) 088 (0.016) 0.162*** (0.029) 0.086* (0.044)
Baccalaureate 0.090*** (0.021) 0.071*** (0.023) .260*** (0.077) 0.128* (0.049)
University 1st cycle 0.134*** (0.014) 0.143** (013) 0.206*** (0.020) 0.081** (0.030)
University 2° cycle 0.047* (0.018) 0.244** (0.027) 0.270**  (0.054) 0.119%+* (0.033)
University third cycle 0.230*** (0.033) 0.098*** (Q.030) 0.258*** (0.058) 0.252*** (0.040)
Constant 6.609*** (0.022) 7.540%* (0.024) 7.813** (0.04p 6.314** (0.059)
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SELECTION EQUATION : PROB. OF BEING A

Coef Std.Err Coef Std.Err Coef Std.Err Coef Bid.
FULL -TIME WAGE EARNER
Age -0.025%** (0.001) -0.026*** (0.002) -0.008* (0.p -0.025*** (0.002)
Gender
Female Ref Ref Ref Ref
Male 0.343** (0.017) 0.390*** (0.016) 0.217*+* (0.03% 0.645*+* (0.023)
Marital status
Single Ref Ref Ref Ref
Married 0.082*** (0.024) 0.128*** (0.022) 0.097** (0.041) -0.120*** (0.031)
Widowed 0.105** (0.049) -0.011 (0.055) -0.109 1(06) 0.037 (0.083)
Divorced 0.275** (0.053) 0.291** (0.041) 0.3%8 (0.073) 0.129%* (0.046)
Experience
Number of years at work -0.004*** (0.001) 0.003**  (0.001) 0.007* (0.004) 0.012*+* (0.002)
Size of the working district
Paris agglomeration Ref Ref Ref Ref
Rural district -0.925%** (0.025) -0.774%* (0.025) -0.435*** (0.053) -0.524*** (0.036)
]0-5000[ inhabitants -0.567*** (0.047) -0.496***  0(036) -0.392%+* (0.083) -0.420*** (0.048)
[5000-10000[ inhabitants -0.356%** (0.037) -0.361*  (0.040) -0.403*** (0.075) -0.377%** (0.058)
[10000-20000[ inhabitants -0.323*** (0.039) -0.354 (0.039) -0.386*** (0.077) -0.363*** (0.053)
[20000-50000[ inhabitants -0.228*** (0.038) -0.346 (0.037) -0.397*** (0.070) -0.131* (0.054)
[50000-100000] inhabitants -0.154* (0.037) -0@1* (0.037) -0.436*** (0.074) -0.248*** (0.051)
[100000-200000[ inhabitants -0.130*** (0.036) -pgF** (0.036) -0.531*** (0.070) -0.302%** (0.054)
[200000-2000000] inhabitants -0.139%** (0.028) 200+ (0.027) -0.352*+* (0.054) -0.213*** (0.038
Instrument
Child in the household less than 6 years old D14 (0.022) -0.070*** (0.019) -0.109*** (0.040) -0.066** (0.029)
Constant 1.879%** (0.052) 1.548%** (0.055) 0.928*** (0.116 1.398*** (0.095)
Log pseudo-likelihood -25042.57 -24196.30 -7586.4 -18133.55
Atanh p -0.141 %+ (0.042) -0.578*** (0.066) 0.135** (0.62) -0.791%* (0.060)
Ln o -1.045%** (0.011) -1.020%** (0.021) -1.019** (0.m) -0.457%** (0.028)
Rho (p ) -0.140 -0.521 0.134 -0.659
Sigma (o ) 0.351 0.360 0.360 0.632
Walt test of independent equations 5 5 2 2
(p =0) X =10.90*** X =75.26%** X =6.54* X =169.82%**
Number of observations 23369 21091 8604 10660

*** denotes the 1% significance threshold

*&mbtes the 5% significance threshold

Appendix 5. Calculation of the skill premia

* deatdhe 10% significance threshold

1) The skill premium in relation to the lowest skiprimary education not completed) is

obtained by the exponential of the sum of the ¢oefits in the wage equation of all the

successive stages of studies followed by the iddad.

2) The marginal skill premium is calculated in relatito the skill level just before (e.g., in

1977 the marginal skill premium for the bac é5°°=1.09). Note that, for all tertiary

education levels, the marginal skill premia areghkted in relation to the bac, except for the

university 2% & 3" cycles for which the reference is the Universitycgcle.

3) The skill premium of each skill above the bac ilatien to the bac is obtained by the ratio

SP] /SR, for all the courses of studyhigher than the bac.
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