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Abstract

In this article, we estimate a joint model of participation, mobility, and wages in France. Our statistical
model allows us to distinguish between unobserved person heterogeneity and state-dependence. The model
is estimated using bayesian techniques using a long panel (1976-1995) for France. Our results show that
returns to seniority are small, even close to zero for some education groups, in France. Because we use the
exact same specification as Buchinsky, Fougére, Kramarz and Tchernis (2002), we compare their results
with ours and show that returns to seniority are (much) larger in the United States than in France. This
result also holds when using Altonji and Williams (1992) techniques for both countries. Most differences
between the two countries relate to firm-to-firm mobility. Using a model of Burdett and Coles (2003), we
explain the rationale for this. More precisely, in a low-mobility country such as France, there is little gain
in compensating workers for long tenures because they will eventually stay in the firm; even when they hold
firm-specific capital. But, in a high-mobility country such as the United States, high returns to seniority have
a clear incentive effect.
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1 Introduction

In the last twenty years, huge progress was made in the analysis of the wage structure. However, the under-
standing of wage growth - a key issue in labor economics - is not as developed. In particular, the respective
roles of general experience and tenure are still debated. Indeed, experience and tenure increase simultaneously
except when worker moves from firm to firm or becomes unemployed. The question of worker mobility and
participation should then be central in the study of wages since it potentially allows the analyst to distinguish
and identify these two components of human capital accumulation. And, therefore, it should help us in assess-
ing the respective roles of general - transferable - human capital and specific - non transferable - human capital.
Of course, the question of the relative importance of job tenure and experience on wage growth has been exten-
sively studied. For the USA, some authors have concluded that experience matters more than seniority in wage
growth (Altonji and Shakotko, 1987, Altonji and Williams, 1992 and 1997). Other authors have concluded
that both experience and tenure matter (Topel, 1991, Buchinsky, Fougere, Kramarz and Tchernis, 2002 BFKT,
hereafter). Indeed, this question is particularly complex to analyze. And, it should not be surprising that the
successive articles have uncovered various crucial difficulties and solutions that potentially affect the resulting
estimates: the definition of the variables, the errors in measured seniority, the estimation methods that are used,
the heterogeneity components of the model, the exogeneity assumptions that are made.

It is usually recognized that there exists an increasing relation between wage and seniority. Several eco-
nomic theories can explain the relation existing between wage growth and job tenure. 1) The role of specific job
tenure on the dynamics of wages has been described by human capital theory (Becker (1964), Mincer (1974)).
The central point of this theory is the increase of the earnings due to the individual's investment in human
capital. 2) The structure of wages can be described by job matching theory (Jovanovic, 1979, Miller 1984,
Jovanovic, 1984). This theory explains both the mobility of workers from job to job and the existence of an
decreasing job separation rate with job-tenure. This model relies on the main assumption that there exists a pro-
ductivity of the worker-occupation pair. This productivity is, a priori, unknown. Of course, the worker's wage
depends on this productivity. Indeed, the specific human capital investment will be larger when the match is less
likely to terminate (see Jovanovic, 1979). Finally, a job matching model can predict an increase of the worker’s
wage with job seniority. 3) The dynamics of wages can be explained by deferred compensation theories that
state that the form of the contract existing between the firm and employees is chosen such that the worker’s
choice of effort or worker’s quit decision is optimal (see Salop and Salop, 1976; or Lazear 1979, 1981, 1999).
In these theories, the workers starting in a firm are paid below their marginal product whereas the workers with

a large tenure are paid above their marginal product. 4) More recently, equilibrium wage tenure contracts have



been shown to exist within a matching model (see Burdett and Coles, 2003 or Postel-Vinay and Robin, 2002
in a slightly different context). At the equilibrium, firms post a contract that makes wage increase with tenure.
Some of these models are able to characterize both workers mobility and the nature of the relation existing
between wage and tenure. For instance in the Burdett and Coles model, the specificities of the wage-tenure
contract heavily depend on workers’ preferences as well as labor market characteristics job offers arrival rate.

Therefore, the relation between wage growth and mobility (or job tenure) may result from (optimal) choices
of the firm and (or) the worker. But, it may also result from spurious duration dependence. Indeed, if there is
a correlation between job seniority and a latent variable measuring worker’s productivity and if, in addition,
more productive workers have higher wages then there will exist a positive correlation between wage and job
seniority even when conditional wages do not depend on job tenure (see, for instance Abraham and Farber, 1987,
Lillard and Willis, 1978, Flinn 1986). Consequently, unobserved heterogeneity components must be taken into
account as well as the endogeneity of mobility decisions. Furthermore, BFKT showed that mobility-induced
costs translated into state-dependence in the mobility decision (similarly for the participation decision itself
as demonstrated by Hyslop, 1999). As is well-known, all of the above points make OLS estimates of returns
to seniority biased. There are multiple ways to solve this problem. One solution is the use of an instrumental
variables estimator (Altonji and Shakotko, 1987). Another way to go, is to use fixed effects procedures (Abowd,
Kramarz and Margolis, 1999). A final solution is to jointly model wages, mobility and participation decisions
(Buchinsky, Fougere, Kramarz and Tchernis, 2002).

In this paper, we adopt the latter route. Therefore, we estimate jointly wage outcomes, participation and
mobility decisions. The initial conditions are modelled following Heckman (1981). We include both state-
dependence and (correlated) unobserved individual heterogeneity in the mobility and participation decisions.
We also include correlated unobserved individual heterogeneity in the wage equation. Following BFKT, we
adopt a Bayesian framework in which the model is estimated by Gibbs sampling and a Metropolis-Hastings
algorithm. As our model contains censored endogenous variables, we use data augmentation steps. This proce-
dure allows us to obtain, at the stationarity of the algorithm, estimates of the parameters.

Our data source results from the match of the French Déclaration Annuelle de Données Sociales (DADS)
panel (giving us wages for the years 1976 to 1995) with the Echantillon Démographique Permanent (EDP,
hereafter) that yields time-varying and time-invariant personal characteristics. Because we use the exact same
specification as BFKT and relatively similar data sources, we are able to compare French returns to seniority
with those obtained for the United States. While our estimates of the returns to seniority appear to be in line
with those obtained by Altonji and Shakotko (1987) and Altonji and Williams (1992, 1997) for the U.S., they

are, in fact, much smaller than those obtained by BFKT (also for the U.S.). Indeed, returns to seniority in



France are virtually equal to zero. However, returns to experience are rather large and close to those estimated
by BFKT.

To understand some of the reasons for these small returns in comparison to the United States, we make use
of the equilibrium search model with wage-contracts proposed by Burdett and Coles (2003). In this model,
contracts differ in the equilibrium slopes of the returns to tenure. Elements that determine these slopes include
the job arrival rate, hence workers’ mobility propensity, and risk aversion. We show that, for all values of the
relative risk aversion coefficient, the larger the job arrival rate, the steeper the wage-tenure profiles. And, indeed,
recent estimates show that the job arrival rate for the unemployed is approximately equal 1.71 per year in the
US and is approximately equal to 0.56 per year in France (Jolivet, Postel-Vinay and Robin, 2004). Therefore,
the returns to seniority directly reflect the patterns of mobility in the two countries.

This paper is organized as follows. Section 2 presents the statistical model. Section 3 explains elements of
the estimation method. Then, data sources are presented in Section 4. Section 5 shows our estimates whereas
Section 6 carefully compares our results with those obtained by BFKT for the US. This Section also contains a

theoretical explanation of these differences together with simulations. Finally, Section 7 concludes.

2 The Statistical Model

2.1 Specification of the General Model

Because we examine returns to experience and returns to seniority, we need to understand how mobility, par-
ticipation, and wages are potentially related. Hence, as in BFKT and following Hyslop (1999) (who focuses
on participation), the economic model that supports our approach is a structural choice model of firm-to-firm
worker's movements with mobility costs paid by the worker. BFKT shows that under reasonable assumptions
on this cost structure, this decision model generates first-order state dependence for participation and mobil-
ity processes (all conditions are spelled-out in great detail in BFKT). Therefore, the statistical model that we
estimate follows directly from this structural choice model of participation and mobility. Wages, participation
and mobility decisions are jointly modelled. Because the lagged mobility and participation decisions must be
included in the participation and mobility equations, we follow Heckman (1981) and add two initial conditions
equations.

This model translates into the following equations:



Initial Conditions

(1) ya = M[X;)0) +OZZ-Y’] + vy > 0],
(2) wilt = Y (Xg/5w +o" 4 fil) ,
(3) m;1 = Y1 ]I[X%é% + Oé?/[’[ + u;; > 0].

Main Equations
4 VE> 1, yi = Ly; > 0],

wherey}, = ’yM Mit—1 + ”yY Yit—1 + XB; §Y + 93/’1 + v,

(5) VES 1, wi = ya (X%véw + I el 4 m) ,

(6) Vt>1, my = yu Alm; > 0],

wherem?, = v my_1 + XM 6M + 0" + u;;; andy;; andm,; denote, respectively, participation and mobility,
as previously defined.

The quantityy;; is an indicator function, equal tbif the individual: is employed at date. Becausen,
measures worker'’spropensity to move betweerandt + 1, the quantitym;; is an indicator function equal to
1 if the individual decides to be mobile between timand timet + 1 and equal to 0 otherwise. As the above
equation indicates, the observed mobility; is equal to 0 when the individual does not participate at time
When the worker changes firm from timeo time¢ + 1, the mobility is set to 1. Finallyy; is not observed
(censored) whenever a worker participates at tlate does not participate at the next date, 1, becausen,
can be positive or negative in this case.

The variablew;; denotes the logarithm of the annualized total real labor costs. The varfigbienotes
observable time-varying as well as the time-invariant characteristics for individuals at the different dates and
JV is a function that summarizes the worker’s past career choices at e exact specification will be
detailed later).

9! denotes the random effects specific to the individuals. ande are the idiosyncratic error terms. There
areJ firms andN individuals in the panel of lengtii. Notice that our panel is unbalanced. All stochastic

assumptions are described now.



2.2 Stochastic Assumptions

The next equations present our stochastic assumptions for the individual effects:
of = (a1, M 0¥ g™ 9MT)  of dimension [5N, 1]
Moreover, we assume that
(7) 0f[5] ~ N(0,5])

where the variance-covariance matrix has the following form:

(8) ! = D;A,D; with

()] A, =CC' where
1 0 0 0 0
cosy sing 0 0 0

(10) C= COSy Sing cosz  sino sing 0 0
CcoS4 Sing coss sing sing cosg  sing sing sing 0

cosy singcosg sinysing cosg siny sing Sing cosjg  Siny sing sing singg

with
cos; = cos(n;), with n; € [0; 7],
and
on 0 0 0 O
0 o2 0 0 O
(11) Di=[0 0 o3 0 0 with
0 0 0 o4 O
0o 0 0 0 905
(12) oij = exp(xf/ v) i=1.N j=1.5
in order to make sure that! is positive definite symmetric whatever the value of the paraméter(n:, . . ., m10).

The~, terms are estimated separately in a factor analysis of individual data. The variables that enter this analysis are the sex, the



Therefore, individuals are independent, but their different individual effects are correlated. We use in (9) a
Cholesky decomposition for the correlation matrix, the matrican be expressed using a trigonometric form as
shown above. For the diagonal variance matrix, we use a factor decomposftiolenotes the factors specific
to individuals.

Finally, we assume that the idiosyncratic error terms follow:

Vit 0 1 PywT  Pym
(13) €it ~iid N 0 15| pywo o? Pum0
Uit 0 Pym Opwm 1

It is worthwhile noting that the specification of the joint distribution of the person specific e.ects has di-
rect implications for the correlation between the regressors and these random e.ects. To see this, consider an

individual with seniority levek;; = s. Note thats;; can be written as:

Sit = (Sit—1 + 1) A [miy = 0, yi = 1]

This equation can be expanded by recursion up to entry in the firm. Since the seniority level of those
currently employed depends on the sequence of past participation and mobility indicators, it must also be
correlated with the person-specific effect of the wage equatipnThis, in turn, is correlated with,,; andd,;,
the person-specific effects in the mobility and participation equations, respectively. Similarly, experience and
the J' function are also correlated with,;. Given that lagged values of participation and mobility, as well as
the seniority level appear in both the participation and mobility equations, it follows that the regressors in these
two equations are also correlated, albeit in a complex fashion, with the corresponding person-specific effects,
namely®d,,,; andd,;, respectively.

This reasoning applies also to the idiosyncratic error terms. Therefore, the person effect and the idiosyn-
cratic error term in the wage equation are both correlated with the experience and seniority variables through
the correlation of individual effects and idiosyncratic error terms across our system of equations. Hence, our

system allows for correlated random effects.

year of birth, the region where the individual lives (lle de France versus other regions), the number of children, the marital status, the
part-time status, and the unemployment rate in the department of work.



3 Estimation

As in BFKT, we adopt a Bayesian setting. Our model estimates are given by the mean of the posterior distri-
bution of the various parameters. At each step of an iterated procedure, we need to draw from the posterior
distribution of these parameters. As the posterior distribution of the model is not tractable, we use a Gibbs
Sampling algorithm with Metropolis-Hastings steps for some of the parameters, in particular the correlation

coefficients, to draw from this law at each step.

3.1 Principles of the Gibbs Sampler

Given a parameter set and data, the Gibbs sampler relies on the recursive and repeated computations of the
conditional distribution of each parameter, conditional on all other parameters, and conditional on the data.
We thus need to specify a prior density for each parameter. Let us just recall that the conditional distribution

satisfies:
1(p|P(p), data) o [(data|Py)m(p)

wherep is a given parameteR,,) denotes all other parameters, ar(@) is the prior density op.

p)

In addition to increased separability, the Gibbs Sampler allows an easy treatment of latent variables through
the so-called data augmentation procedure. Therefore, completion of the censored observations becomes pos-
sible. In particular, in our model, we do not observe latent variabigsy;,. Censored or unobserved data are
simply “augmented ", that is, we compute, andy;, based on (4)+(6), conditional on all the parameters.

Finally, the Gibbs Sampler procedure does not involve optimization algorithms. Simulation of conditional
densities is the only computation required. Notice however that when the densities have no conjugate (i.e.,
when the prior and the posterior do not belong to the same family), we use the standard Metropolis-Hastings
algorithm. In this case, as we do not know how to draw in the posterior distribution, we draw, alternatively, the
parameter using an other distribution and decide to keep or not the corresponding drawing according to a fre-
quency such that the properties of the Markov chain (existence and characteristics of the stationary distribution)
are the same. This the case, for the variance-covariance matrix when this matrix is such that some variance

is fixed to one. In this case, is we consider an inverse-Wishart prior distribution for the matrix, the posterior

distribution does not belong to this family.



3.2 Application to our Problem

In order to use Bayes’ rule, we have to write the full conditional likelihood that is the density of all variables
(observed and augmented variables, hete, m, m*, y*) given all parameters (parameters of interest and aug-
mented parameters, denotBdlater on). We thus have to properly define the parameter set and to properly
“augment "our data.

The parameter set is the following:
(14) (6056070 M 45 6M 4 6W 1 0%, pyws Pyms pumi Fi 1)
andP denotes:
(15) P = (60,0067, 4™ A" 6M, ;8" 0%, pyw, Pyms pwms Vi m; 07)

wherey = (v],...,74) andn = (n1,...,m0)".

When completing the data, special care is needed for mobility, a censored variable. Four cases must be
distinguished depending of the values (gf;—1,y;:). Completion is different conditional on these values.
For a given individual and conditional on both parameters and random effects, we d&fitiee completed

endogenous variable as:

X = ypa X o1 —y) X+ (1 — g ) X+ (1= y) (1 — 1) X7,

where
Xt = (v oy wemi_y,me),
tho = (yt*ayhmt—l) )
XN = (e w),
Xtoo = (Y u)

X1 = yX{+(1-y)X],
Xi = (yf,y1,w1),



Since mobility at timel" is never an explanatory variable in the model, the mobility equation does not
require any completion at the end date of the sarhlence, for individuai, the contribution to the completed

full conditional likelihood is:

T
L(X}|P) = <H1(Xit’7)7fi,t—l)> 1(Xi1)

t=2
Xi}t - (Xila ceey X’Lt)

fi,t—l = (Xi,tfﬂ
with:

(Xu|P, Fiy1) = IXHP, Figq)Vit—1¥it UXPP, Fig_1)Vit= 1(1=yit)

(A=yi,—1)(1=y4t)

Z(X’L,Ot1|’]D7]:'i’t_l)(l_yi,tfl)yit (Xt P, Fiio1)

Thus, the full conditional likelihood is given by:
SN S v OPARD Sy
L = (L) (L)
=T T \yw vm

N

_ 1, ., Yi1 w
H My, >o) ™! (M *<0]) o eXp{_Q(%‘z - my,-*l)g} eXP{—QVw(wil - Mil)g}
=1

T
1 * Yit * w
H Zl[y <0] yn(ﬂ[ *>0])y” eXP{ g(yit - my;)g} eXP{—va(wit - My )2}

1—m; i Yi,t—1Yit y',t—l " 9
(B, <o) = (o)™ ) exp { =k iy — M70)?)

with:

VY= o’(1 - p2,)

V- 1- Pgw - pgg;m - pﬂ?vm + 2pyw Pym Pwm
1- p%w
Pym — PwmPyw , « Pw,m — PymPy,w
it m;, 1— P;Q/,w ( it Yit (1 o pyw) Wit
a b

w *
M;, = M, + 0 Pyw (yit - my;})

2Even though our notations do not make this explicit, all our computations allow for an individual-specific entry and exit date in the
panel.
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and the residual correlations are parameterized by:

Oy
(16) 0=1 Oym
Owm
Pyw cos(byw)
17) Pym | = €0 (0ym)
Pwm c08(BOyu) cos(Bym) — sin(byw) sin(Oym, ) cos(Gwm)

Finally, we define the various prior distributions as follows:

8 ~N (mag ' UsY ) 5"~ N (méé”?Uéé” )

8 ~ N(mgv,vsy) 7 ~N(my,vy)

M~ N (e, vonr) W ~ N (mgw, vsw)

M ~ N (mgar, vgnr) vy~ N(mey, vy)

% ~ Inverse Gamma%, g) 0 ~iq U[0, 7]

n; ~iia U[0, 7] for j = 1...10, andy; ~iq N (m.,,v,,) for j = 1...5

Based on these priors and the full conditional likelihood, all posterior densities can be evaluated (details
can be found in the Appendix). The Gibbs Sampler can be used for estimation purposes using data sources that

we describe in some detail now.

4 Data

The data on workers come from two sources, the Déclarations Annuelles de Données Sociales (DADS) and
the Echantillon Démographique Permanent (EDP) that are matched together. Our first source, the DADS, is
an administrative file based on mandatory reports of employees’ earnings by French employers to the Fiscal
administration. Hence, it matches information on workers and on their employing firm. This dataset is lon-
gitudinal and covers the period 1976-1995 for all workers employed in the private and semi-public sector and
born in October of an even year. Finally, for all workers born in the first four days of October of an even year,
information from the EDP (Echantillon Démographique Permanent) is also available. The EDP comprises

various Censuses and demographic information. These sources are presented in more detail in the following
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paragraphs.

The DADS data set: Our main data source is the DADS, a large collection of matched employer-employee
information collected by the Institut National de la Statistique et des Etudes Economiques (INSEE) and main-
tained in the Division des Revenus. The data are based upon mandatory employer reports of the gross earnings
of each employee subject to French payroll taxes. These taxes apply to all “declared "employees and to all
self-employed persons, essentially all employed persons in the economy.

The Division des Revenus prepares an extract of the DADS for scientific analysis, covering all individ-
uals employed in French enterprises who were born in October of even-numbered years, with civil servants
excluded® Our extract covers the period from 1976 through 1995, with 1981, 1983, and 1990 excluded be-
cause the underlying administrative data were not sampled in those years. Starting in 1976, the division des
Revenus kept information on the employing firm using the newly created SIREN number from the SIRENE
systemt. However, before this date, there was no available identifier of the employing firm. Each observation
of the initial data set corresponds to a unique individual-year-establishment combination. The observation in
this initial DADS file includes an identifier that corresponds to the employee (called ID below) and an identifier
that corresponds to the establishment (SIRET) and an identifier that corresponds to the parent enterprise of the
establishment (SIREN). For each observation, we have information on the number of days during the calendar
year the individual worked in the establishment and the full-time/part-time status of the employee. In addition
we also have information on the individual’s sex, date and place of birth, occupation, total net nominal earnings
during the year and annualized net nominal earnings during the year, as well as the location and industry of the
employing establishment. The resulting data set has 13,770,082 total number of observations.

The Echantillon Démographique Permanent:The division of Etudes Démographiques at INSEE maintains a
large longitudinal data set containing information on many socio-demographic variables of French individuals.
All individuals born in the first four days of the month of October of an even year are included in this sample.
All questionaires for these individuals from the 1968, 1975, 1982, and 1990 Censuses are gathered into the EDP.
The exhaustive long-forms of the various Censuses were entered under electronic form only for this fraction of
the population leaving in France (1/4 or 1/5 depending on the date). The division des Etudes Démographiques
had to find all the Censuses questionaires for these individuals. The INSEE regional agencies were in charge of
this task. The usual socio-demographic variables are available in thé EDP.

For every individual, education measured as the highest diploma and the age at the end of school are col-

3Individuals employed in the civil service move almost exclusively to other positions within the civil service. Thus the exclusion of
civil servants should not affect our estimation of a worker’s market wage equation. see Abowd, Kramarz, and Margolis (1999).

“The SIRENE system is a directory identifying all French the firms and the corresponding establishment.

SNotice that no earnings or income variables have ever been asked in the French Censuses.
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lected. Since the categories differ in the three Censuses, we first created eight education groups (identical to
those used in Abowd, Kramarz, and Margolis, 1999), namely : No terminal degree, Elementary School, Ju-
nior High School, High School, Vocational-Technical School (basic), Vocational Technical School (advanced),
Technical College and Undergraduate University, Graduate School and Other Post-Secondary Education. The
following other variables are collected: nationality (including possible naturalization to French citizenship),
country of birth, year of arrival in France, marital status, number of kids, employment status (wage-earner in
the private sector, civil servant, self-employed, unemployed, inactive, apprentice), spouse’s employment status,
information on the equipment of the house or apartment, type of city, location of the residence (region and
departmer®). At some of the Censuses, data on the parents education or social status are collected.

In addition to the Census information, all French town-halls in charge of Civil Status registers and cere-
monies transmit information to INSEE for the same individuals. Indeed, any birth, death, wedding, and divorce
involving an individual of the EDP is recorded. For each of the above events, additional information on the date
as well as the occupation of the persons concerned by the events are collected.

Finally, both Censuses and Civil Status information contain the person identifier (ID) of the individual.
Creation of the Matched Data File: Based on the person identifier, identical in the two datasets (EDP and
DADS), it is possible to create a file containing approximately one tenth of the original 1/25th of the population
born in october of an even year, i.e., those born in the first four days of the month. Notice that we do not have
wages of the civil-servants (even though Census information allows us to know if someone has been or has
become one), or the income of self-employed individuals. Then, this individual-level information contains the
employing firm identifier, the so-called SIREN number, that allows us to follow workers from firm to firm and

compute the seniority variable. This final data set has approximately 1.5 million observations.

5 Results

5.1 Specification and ldentification

First, we describe the variables included in each equation. The wage equation is standard for most of its
components and includes, in particular, a quadratic function of experience and sénlbstgo includes the
following individual characteristics: the sex, the marital status and if unmarried an indicator for living in couple,
an indicator for living in the lle de France region (the Paris region), the département (roughly a U.S. county)

unemployment rate, an indicator for French nationality for the person as well as for his (her) parents, and cohort

A French “département” corresponds roughly a U.S. county. Several "département" form a region which is an administrative
division.
"BFKT also presents estimates with a quartic specification in both experience and seniority. We come back to this issue later.
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effects. We also include information on the job: an indicator function for part-time work, and 14 indicators for
the industry of the employing firm. We also include year indicators. Finally, and following the specification
adopted in BFKT, we include a function, denotgll’, that captures the sum of all wage changes that resulted
from the moves until date. This term allows for a discontinuous jump in one’s wage when he/she changes
jobs. The jumps are allowed to differ depending on the level of seniority and total labor market experience at

the point in time when the individual changes jobs. Specifically,

My [ 4
(18) T = (6 + dGein) din + > | D (djo + dise—1 + dler 1) dyi,
=1 | j=1

Suppressing the subscript, the variablé,;, equalsl if the ith job lasted less than a year, and equals
otherwise. Similarlydy;, = 1 if the /th job lasted between 1 and 5 years, and equaltherwiseds;, = 1 if
theth job lasted between 5 and 10 years, and equalherwisedy;, = 1 if the ith job lasted more than 10
years and equald otherwise. The quantity/;; denotes the number of job changes by itieindividual, up
to timet (not including the individual’s first sample year). If an individual changed jobs in his/her first sample
thend;; = 1, andd;; = 0 otherwise. The quantities ands; denote the experience and seniority in year
t, respectively Hence, at a start of a new job, two persons with exactly similar characteristics , but for one
specific difference in their career — for instance, the first person had four jobs, each lasting 1 year whereas the
second individual only had one job that lasted 4 years — will enter their new job with a potentially different
starting wage.

Turning now to the mobility equation, most variables included in the wage equation are also present in
the mobility equation with the exclusion of th8" function. However, an indicator for the lagged mobility
decision and indicators for having children between 0 and 3, and for having children between 3 and 6 are now
included in this equation but are not present in the wage equation.

The patrticipation equation is very similar to the mobility equation. Because job-specific variables cannot
be defined for workers who have no job, seniority, the part-time status, and the employing industry, all present
in the latter equation are now excluded from the participation equation. Now, the lagged participation decision
(or employment status) is included in the participation equation whereas this variable is meaningless in the

mobility equation since mobility implies participating in both the previous and the contemporaneous years, as

8This specification for the ternd;? produces thirteen different regressors in the wage equation. These regressors are: a dummy
for job change in year 1, experience in year 0, the numbers of switches of jobs that lasted less than one year, between 2 and 5 years,
between 6 and 10 years, or more than 10 years, seniority at last job change that lasted between 2 and 5 years, between 6 and 10 years,
or more than 10 years, and experience at last job change that lasted less than one year, between 2 and 5 years, between 6 and 10 years
or more than 10 years.
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discussed in the Statistical Model Section.

Finally, the initial mobility and participation equations are simplified versions of these equations.

As is directly seen from the above equations, we have used multiple exclusion restrictions. For instance,
and for obvious reasons, the industry affiliation is included in both wage and mobility equations but not in
the participation equation. Conversely, the children variables are not present in the wage equation but are
included in the two other equations. Furthermore, f}fé function is included in the wage equation but not
in the participation and mobility equations. Unfortunately, there appears to be no good exclusion that would
guarantee convincing identification of the initial conditions equations, except functional form (i.e., the normality
assumptions).

In the next paragraphs, we present our estimation results. Table 1 presents the estimation results for the
wage equation for each education group. Table 2 presents the estimation results for the participation equation,
once again for each education group. Table 3 presents estimation results for the inter-firm mobility equations
for the four education groups. Table 4 presents estimation results for the initial conditions equations, and Table
5 gives our estimates of the variance-covariance matrices for the individual effects (across the five equations)
and for the idiosyncratic effects (across the three main equafions).

In the next Section, Tables 6 to 9 show the results of a tight comparison between the United States and
France. Because we estimate the same model as was estimated by BFKT, we are able to compare parameter
estimates for high-school dropouts and college graduates in both countries. Table 6 presents estimates for the
college graduates in the U.S. and France. Table 7 presents similar estimates for high-school dropouts. Table 8
compares the marginal and cumulative returns (at various points in the career) to experience and seniority for
these two groups in our two countries. Finally, Table 9 presents estimates using two other methods — OLS and
Altonji's — of the returns seniority and of the cumulative returns to seniority, for the two groups and the two

countries.

5.2 Results for Certificat d’'Etudes Primaires Holders (High-School Dropouts)

In France, apart from those quitting the education system without any difflptha Certificat d’Etudes Pri-
maires (CEP, hereafter) holders are those leaving the system with the lowest possible level of education. They
are essentially comparable to High School dropouts in the United States.

Wage Equation: Since estimating returns to seniority is one of the main motivations for adopting the joint

system estimation strategy, we first see (line 4, first four columns of Table 1) that these returns afe3rtall,

®Descriptive Statistics are presented in Appendix Table B.1.
1owith the possible confusion of missing response to the education question in the various Censuses.
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per year (in the first years when the linear term is the dominating term). Returns to experience are twenty times
larger than the returns to tenure. However, results of Table 1 also show that the timing of the mobilities in a
career matters. First, time spentin a firm makes a difference (see panel “Number of Switches of Jobs that lasted:
"— lines 15 to 18 — in the second part of the table). Moves after relatively short jobs are rewa¥6lédtie

change takes place at one year of seniority Hi% if it takes place after two to five years). Second, however,

the part proportional to seniority at the end of the job shows that moves after two years in a job are better
compensated than moves after 5, essentially cancelling all the effects of the constant. Then, from 5 to 10 years
of seniority, there is neither a penalty or a reward. But, after ten years in a job, workers lose28fsrpestyear

of seniority. Third, and finally, one must add to a component proportional to experience at exit of the last job.
There, moves early in a work life have a small negative impact but later moves, after 10 years of experience, add
a small bonus. Hence, workers displaced after 20 years in a single employing firm in which they entered early
in their career face 20% (exp(—0.34 + 0.12)) wage loss in their new firm, even controlling for employment

with our participation equation. Important to note though, mobility is very low in France, as Table B.1 shows:
the average CEP worker moves once over the period. However, movements are not evenly distributed in the
population. Hence, benefits of voluntary mobility as well as difficulties coming with involuntary moves are
both confined to a relatively small fraction of the workers.

In this first table, one more fact is worthy of notice. Confirming results by Abowd, Kramarz, Lengermann,
and Roux (2004), interindustry wage differences are relatively compressed (when compared with groups with a
higher level of education), a consequence of minimum wages policies for a category that includes many workers
at the bottom of the wage distribution.

Participation and Mobility Equations: Tables 2 and 3 present our estimates of the participation and
mobility equations, respectively, for CEP workers (first four columns). Table 4 presents our estimates for the
initial conditions, for the same CEP workers (again, first four columns). Most results are unsurprising. For
instance, having low-age children lowers participation but has no effect on mobility. More interesting are the
coefficients on the lagged mobility and lagged participation. In contrast with most previous analysis (Altoniji
and co-authors, Topel,...), we are able to distinguish state-dependence from heterogeneity. Unsurprisingly, past
participation and past mobility favors participation. Perhaps more surprising, mobility in the previous year has
no impact on mobility today. If optimal mobility entails regular moves after 3 or 4 years in a firm (as one might
think, given the wage evidence), then mobility in the previous year should be associated with lower mobility
today, as is indeed observed in the U.S. (see BFKT and the France-U.S. comparison of Table 7). This lack
of negative lagged dependence is obviously a reflection of the French labor market institutions where some

workers often go from short-term contracts to short-term contracts, irrespective of their “tastes”when others

16



stay longer in their jobs . Unfortunately, as already mentioned, our data sources do not tell us the nature of the
contract. Finally, and in line with this discussion, after this first year seniority negatively affects mobility.
Stochastic Components:Table 5 presents estimates of variance-covariance components of the individual ef-
fects for our five equations in the first panel and of the residuals of the three main equations in the second panel
(first four columns). The results clearly show that those who participate are also high-wage workers (in terms
of individual effects). Non-participation (hon-employment) and mobility are negatively correlated in terms
of individual effect but positively correlated when considering the idiosyncratic component. Therefore, high
mobility workers are low-employment workers. But, a temporary shock on mobility “enhances "participation.
Finally, both the idiosyncratic and the individual effects of the mobility and wage equations are negatively cor-
related. Hence, high-wage workers tend to be relatively immobile. Because most of these effects are large and
significant, joint estimation of these equations clearly has a strong effect on the estimated returns to seniority

and experience.

5.3 Results for CAP-BEP holders (Vocational Technical School, basic)

One element that distinguishes education systems in Continental Europe, in France as well as in Germany, is
the existence of well-developed apprenticeship training. Indeed, this feature is well-known for Germany but
it is also quite important in France. Students who obtain the CAP (Certificat d’Aptitude Professionnelle) or
the BEP (Brevet d’Enseignement Professionnel) have spent part of their education in firms and the rest within
schools where they were taught both general and vocational subjects. It has no real equivalent in the US system.

Wage Equation: The returns to seniority coefficient, presented in Table 1 (next four columns), for workers
with a vocational technical education are very slightly negative and barely significant. Estimates.féf the
function are indeed very similar to those obtained for high-school dropouts. Focusing on the two components
related to seniority, movements after one year in job bring#ancrease in the next job. Movements after two
years bringl3%. Then, each additional year decreases this numbégtup to 5 years of seniority artdo
up to 10 years, at which point workers lose approxima®éty Then, workers tend to lose much more, as was
observed for high-school dropouts. In addition, the experience component is negative in the first 10 years on
the labor market but positive thereof. For a (displaced) worker who had one job that lasted 20 years, a move
entails al6% wage loss.

Participation and Mobility Equations: The estimated coefficients for the participation and the mobility
eguations are virtually identical to those obtained for the previous group (see Tables 2 and 3, next four columns).
Hence, mobility decreases with seniority with no negative lagged dependence.

Stochastic Components:Here again, results are virtually identical to those presented for the high-school
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dropouts group. In particular, high-wage workers are also high-participation and low-mobility.

5.4 Results for Baccalauréat Holders (High-School Graduates)

High-school graduation in France means that students have succeeded in a national exam, called the Baccalau-
réat. It is a passport to higher education, even though not all holders of the Baccalauréat go to a University.
And, furthermore, since many students who attend university never obtain a degree the group here potentially
includes workers who never completed any degree in the higher education system.

Wage Equation: Results for this group, presented again in Table 1 (columns 9 to 12), display some differ-
ences with the two previous groups we presented. First, returns to experience are very large (larger than for all
other groups) but the returns to seniority are essentially zero, even slightly negative (and lower than for all other
groups). However, the estimates for tH& function are very similar to those observed for the less educated
workers (High-school dropouts or CAP workers). In particular, moves after short spells are rewarded and very
long spells entail large wage losséssQ per year, for jobs that lasted at least 6 years). And early moves after
entry in the labor market are also associated to small lo8s&%Y.

Participation and Mobility Equations: Here again, results are very consistent with those obtained for
the lower education groups. Interestingly though, the dependence of mobility on lagged mobility becomes
marginally negative, a result that, we will see, is consistent with results for the US. Finally, as was true for the
two previous education groups, workers are less and less mobile with experience and seniority.

Stochastic ComponentsAs was observed previously, high-wage workers are also high-participation work-
ers. But high-wage workers are only marginally low-mobility workers. Indeed, Table B.1 shows that mobility
for Baccalauréat holders is highest among all four education groups, whereas tenure and experience have their
lowest values. This group comprises a large number of relatively young individuals (when the CEP group

included a relatively large fraction of mature individuals).

5.5 Results for University and Grandes Ecoles Graduates

Another element that distinguishes the French education system from other European continental education
systems, as well as from the American system, is the existence of a very selective set of so-called Grandes
Ecoles that work in parallel with Universities. The system delivers masters degrees mostly in engineering and
in business. It is very selective, in contrast to the rest of higher education.

Wage Equation: Interestingly, results for the group of graduates stand in sharp contrast with those ob-

tained for all other education groups (see Table 1, last four columns). Not because returns to experience differ
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but mostly because returns to seniority are now quite sizeable, approxiRat@yper additional year. Fur-
thermore, the estimated" function is also specific to that group. More precisely, each move after short
employment spells bring&0% for jobs lasting one year, betwe&2% and20% for employment spells lasting
between two and five years, arou2@s for spells lasting between 6 and 10 years, 2#dper year of seniority

for spells lasting more than 10 years (hence at 128%i). Hence, seniority gets really compensated for these
very educated workers. By contrast moves very early in the career entail $#allage losses. And, indeed,
moves after six years of experience also entail small wage losses (@¢gqiar year). But these losses cannot
eliminate the gains from added seniority.

Other interesting facts must be noted for this group of graduates. First, working part-time entails much
bigger losses than for other groups. Furthermore, sizeable inter-industry wage differences can be found. As
mentioned above, such results are perfectly in line with those estimated by Abowd, Kramarz, Lengermann, and
Roux (2004) in their comparison of France and the United States. In France, because minimum wages compress
the bottom of the wage distribution, wage inequality is confined mostly in the upper part of the distribution.
Finally, for all other education groups, foreigners were compensated roughly as the nationals. Here, results
vastly differ. Getting a higher education may be a solution for finding a job for those born abroad (Maghreb,
Portugal,...). But, employment comes at a price. Even though we can not use the word discrimination, pay is
lower for them, potentially reflecting a limited access to the Grandes Ecoles, the most selective and high-paying
education within this graduate group.

Participation and Mobility Equations: Mobility for this group displays no lagged dependence. Even
though workers’ mobility is negatively related to seniority, the effect is weaker than in other groups. And
there is no relation between mobility and experience; all these elements constitute evidence that engineers
and professionals careers entail job changes at all ages. Furthermore, and in contrast to all other groups,
participation choices are mildly affected by having young children (having a very small child even favors
participation). Indeed, members of this very educated group obviously select their education because they
wanted to work (remember that participation is, in fact, employment).

Stochastic Components:As found before, high-participation individuals are also high-wage individuals.

In addition, we do find that high-wage workers are also low-mobility workers. And, individuals faced with a
positive idiosyncratic wage shock are faced with a negative mobility shock. However, because seniority entails
increasing wages for these very educated workers, such correlations — similar to those estimated for the other
groups — have different implications on workers wages and mobility patterns than they have in the less educated

groups.
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6 A Comparison with the United States

6.1 Facts

In this subsection, we compare our results with those obtained by BFKT for the United States using exactly
the same model specification with two initial equations for mobility and participation, with three equations for
wage, mobility and participation, the last two including lagged dependence. In addition, the same stochastic
assumptions were made, that is, the error terms were the sum of an individual effect (one for each of the five
equations, all potentially correlated) and an idiosyncratic term for the three main equations (all potentially
correlated). The model was estimated for three education groups: high-school dropouts, high-school graduates,
and college graduates. The PSID was used for estimation. Some variables included in BFKT were not available
in the panel that we use, in particular race. We present a comparison of the estimates for a subset of the
parameters that we believe are the most telling and important. Estimates for the College Educated group are
presented in Table 6 whereas estimates for High-School Dropouts are presented in Table 7. In each Table, the
first four columns show the U.S. numbers and the last four columns report their French equivalent.

The first difference to be noted is essentially in the estimated returns to seniority. They are large in the
United States (a linear component aroui¥d per year for both low and high-education groups) and smaller
in France (zero for the three least educated groupd8d for the college-educated group). We discuss this
fact in the next subsection extensively. Related to this, we see that returns to experience are larger in France
than in the United States for high-school dropouts and approximately equal for college-educated workers. But
the total of returns to experience and returns to seniority is much larger in the U.S. for both groups. However,
when considering how wages behave after job mobility, we have to compare the estitfatedctions. Here
again, some differences stand out. First, the part proportional to the number job to job switches appear to be
better compensated in the U.S. than in France for both groups. For instance, for the college-educated workers,
movements out of jobs that lasted more than 10 years (resp. between 6 and 10 years)appear to6@¢teive a
premium (resp.40%) in their next job, the equivalent premia are lower in France, also because experience
plays a negative role in this country and has virtually no effect in the United States. It is even worse for the
high-school dropouts: after long tenures, French workers lose when moving when their American equivalent
strongly gain.

Other facts on wages are worthy of notice. We already mentioned some of them in our discussion of the
French results. In particular, inter-industry wage differentials are less compressed in the top part of the wage
distribution in France but are large in every education group in the United States (see the second part of Table

1, and BFKT for the United States).
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Related to differences on wage determination that we just described, differences in the mobility processes
between France and the United States must be stressed. First, in the United States, the mobility process always
displays negative lagged dependence; after a move a worker tends to stay at the next period. This is not true
in France. However, in the United States as well as in France, workers tend to move early in a job (hegative
sign on the seniority coefficient in the mobility equation). However, in France because workers can on short-
term or on long-term contracts (not observed in the data), we see a mixture of very short jobs (no negative
duration dependence) and long jobs. By contrast, in the United States where there is no such distinction between
contracts, short jobs (but not very short) are common.

Finally, the comparison of the variance-covariance matrices of individual effects and of the variance-
covariance matrices of idiosyncratic effects across the two countries confirms previous findings. First, the U.S.
data source (the PSID), because itis a survey, captures initial conditions much better than the French data source
(the DADS-EDP, of administrative origin). More precisely, individuals are directly interviewed in the PSID,
and therefore much better personal characteristics (such as race, family income, spouse’s employment status,...)
can be obtained. In France, because the data is administrative, some variables are not available and personal
characteristics are likely to be measured with some error. For instance, civil-status and nationality variables
come from different sources that can be sometimes contradictory, even though the wage measures and seniority
measures (after 1976, see just below) are clearly of much better quality in the DADS. In addition, no measure of
family income and very little information on the spouse characteristics are available. In addition, imputations
of seniority have to be performed in year 1976 for the French data (in practice, the conditional expectation of
seniority is obtained using the “structure des salaires "survey, see AKM). Consequently, correlations between
initial equations and the others are generally weaker for France. Second, concentrating on the correlation of
individual effects in the three main equations, we see that a) high-wage workers are high-participation workers,
b) high-mobility individuals are clearly low-wage workers in both countries but the effect is much stronger in
the United States (for the college-educated workers most particularly), stressing again the different role played
by mobility in the two countries, and ¢) high-participation workers also tend to be low-mobility and here again
the effect is much stronger in the United States.

To summarize these results, Table 8 presents the estimated cumulative and marginal returns to both experi-
ence and seniority in the United States and in France at various points in‘fir@amulative returns to (real)
experience are slightly larger in France for both education groups. Cumulative returns to tenure are much larger

for both high-school dropouts and college-educated workers in the U.S. (even though the difference is slightly

Hn all panels, the specification includes a quadratic function of experience and seniority in the wage equation. BFKT compares for
the U.S. the estimates with those when these functions are both quartic. Estimates of the cumulative returns to experience and seniority
are very similar. Hence, we compare the quadratic version.
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smaller for the latter group). Total growth follows the same pattern: larger growth in the U.S. for both groups
of workers.

Robustness and Specification Check$/e tested various specifications to assess robustness of our results.
Particularly important is the following test. Are returns to seniority always (i.e. using either OLS or Altonji’s
IV methodology) lower in France than in the United States (and returns to experience larger in the former
than in the latter)? To answer this question, we estimated a wage regression using OLS. Then, we estimated
the exact same equation using Altonji's methodology. The estimation, was done on both data sets (PSID and
DADS-EDP). Results are reported in Table 9. We summarize now the resulting estimates. First, Table 9
shows that OLS estimates of the returns to seniority in France are higher than those obtained for our system of
equations for the college workers (and equal for High-School dropouts). Furthermore, Altonji's method yields
insignificant and lower returns to seniority in France. All these results point to low returns to seniority in France,
whatever the estimation method. In the United States, the results are strikingly different, and indeed relatively
homogeneous across techniques. Returns to seniority are larger in all specifications in the United States than
they are in France. For both groups of education, Altonji's methodology yields the lowest returns to seniority
(see the linear tenure effect but, most importantly, the cumulative returns). OLS linear estimates are slightly
larger than those estimated by Altonji's method. But cumulative returns are clearly ordered: Altonji's method
give the smallest returns (say at 20 years), our estimation technique based on a system of equations yields the
largest, and OLS are exactly in between, for both groups and both coustries.

To summarize, all tests show that returns to seniority and experience are biased when endogeneity as well
as career concerns are not taken care of. Irrespective of the method used to correct for this endogeneity, returns
to seniority are much larger in the United States than in France, and more so for workers most likely to face

high unemployment rates.

6.2 Returns to Seniority as an “Incentive Device™?

A natural question arising from the above comparison can be formulated as follows. Are the different features
that seem to prevail in each country related ? Or, put differently, are the small estimated returns to seniority
in France related to the patterns of mobility as estimated above, in particular to the relatively low job-to-job

transition rates, as well as to the relatively high risk of losing one’s job ? Whereas, in the United States, are

the large estimated returns to seniority related to this country patterns of mobility as estimated in BFKT and

12BFKT also presents estimates of returns to experience and seniority without introducify luection. Cumulative returns most
often decrease without" . Similar unreported — but available from the authors — estimates for France for high-school dropouts and
college-educated workers show a similar pattern: the linear component of returns to seniority is roughly equal to zero for the former
and equal td % for the latter.
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discussed above, in particular the relatively high job-to-job transition rates, the low unemployment rate and the
relatively high probability of exit out of unemployment ?

In this subsection, we show that these features are indeed part of a system. An equilibrium search model
with wage-tenure contracts is shown to be a good tool for understanding and summarizing this system. The
properties of the wage profiles at the stationary equilibrium are contrasted using the respective characteristics
of the two labor markets.

The characteristics that matter for both our estimates and this model are the following. In France, the
unemployment rate is much larger than in the US (9.4% vs. 5,7% in March 2004 according to OECD data
sources). Consequently, the job offer arrival rate can be assumed to be larger in the US than in France. Indeed,
Jolivet, Postel-Vinay and Robin (2004), using a job search model, have estimated the job arrival rates for the
US (PSID, 1993-1996) and several European countries (ECHP, 1994-2001). The estimated job arrival rate is
more than three times larger in the US than in French (1.71 per annum vs. 0.56).

The job search model used in this endeavor was developed recently by Burdett and Coles (2003). In particu-
lar, this model generates an unique equilibrium wage-tenure contract. We show that this wage-tenure contract is
such that the slope of the wage function with respect to job tenure, for the first months or years, is an increasing
function of the job offer arrival rate. Hence, returns to seniority is increasing in the mobility rate of workers in
the economy.

We start by summarizing the important aspects of the model. In Burdett and Coles (2003), the individuals
are risk adverse and we consider a continuous time scale\. dextote the job offers arrival rate and ddbe the
arrival rate of new workers into the labor force and the outflow rate of workers out from the labor market. Let
denote the instantaneous revenue received by firms for each worker employeid tralinstantaneous benefit
received by each unemployed worker¥$ b > 0). Let u denote the instantaneous utility(.) is assumed, in
particular, to be strictly increasing and strictly concave. A firm is assumed to offer the same wage contract to
all new workers. There is no recall of workers.

The authors show that the equilibrium is unique and is such that the optimal wage-tenure contract selected
by a firm offering the lower starting wage satisfies

dw ) p—w [ d(s)
1 v _
(19) dt D — wa u’w)/w p—sds

with the initial conditiomu(0) = wy and wherew;, w, are such that

(20) 5\ _pow
A+6)  p—w’
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(21) ulwn) = u) - Y2 [ J“p(f)d

where[w;; wo] is the support of the distribution of wages paid by the firms € b andws < p).

Let us assume that the utility function has constant relative risk aversion (CRRA) and writés Jas-

w=’ (o > 0). Burdett and Coles (2003) show that the optimal wage-tenure contract, namely the baseline

1-0o

salary contract, is such that there exists a tenure such that, from this tenure on, this (baseline salary) contract is

identical to the contract offered by a high-wage firm with a higher entry wage.

d>w dw\? 1 op Vp—w dw
22 — =] —|— - | -0 ———
(22) dt? <dt> p—w[w (o + )} 6,/p—w2dt’

with the initial conditionsw(0) = w; and

dw(0) J p—wy [ d(s)
) iV ) L vt

The differential equatiori22) is highly non linear and have to be solved numerically. This can done by
setting(\, 4, o, p) to some values and using, for instance, the procedure NDSolve of Mathematica.

In order to study the behavior of the wage-tenure contract curve with respect to the values of the job offers
arrival rate, we have used the same parameter values as Burdett and Coles (see their section 5.2). Hence, we have
setp = 5, % = 0.1 andb = 4.6. For each value of the relative risk aversion coefficient({0.2,0.4,0.8,1.4}),
we solve the system of equatiof®2)-(23) numerically for a set a values of the job offers arrival rate. The
results are depicted in Figure (a) for= 0.2, in Figure (b) forc = 0.4, in Figure (c) forc = 0.8 and in Figure
(d) foro = 1.4. The Figures present these wage contract curves for the first 10 years of seniority. For all values
of the relative risk aversion coefficient, we see that wage increases much more rapidly, in particular during the
first year, for the larger job offers arrival rates.

Using the values of the job offers arrival rates (per year) estimated by Jolivet, Postel-Vinay and Robin
(2004) for France and the US, the U.S. situation corresponds to the curve Wwhere.005 and the French
labor market to the curve where = 0.001. And, for all relative risk aversion coefficients, the equilibrium
wage-tenure contract curves are such that the high mobility country (the United States) has much higher returns
to seniority than the low mobility country (France).

Two points are worth mentioning at this stage. First, we take - as firms appear to be doing - institutions

that affect mobility as given. For instance, the housing market is much more fluid in the United States than in

24



France (because, for instance, of strong regulations and transaction costs in the latter country). Or, subsidies
and government interventions preventing firms to go bankrupt seem more prevalent in France, dampening the
forces of “creative destruction "in this country. And firms must react within this environment. Therefore,
French firms face a workforce that is mostly stable with little incentives to move, even after an involuntary
separation. Second, as a recent paper by Wasmer argues (Wasmer, 2003), it is likely that French firms will
invest in firm-specific human capital for this exact reason. In contrast, American firms face a workforce that
is very mobile. Therefore, following again Wasmer (2003), these firms should rely on general human capital.
Now, does it mean that returns to seniority should be large in France and small in the United States ? Or, put
differently, should French firms pay for something they get “by construction” (of the institutions). This is, we
believe, the misconception that has plagued some of this research in the recent years. And, the above model

gets it right. The optimal tenure contract when mobility is strong should be larger than when mobility is weak.
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7 Conclusion

A central tenet of many theories in labor economics states that compensation should rise with to seniority. But,
there has been and there still is much disagreement about the empirical evidence and the methods that try to
assess these theories (see among others Altonji and Shakotko, 1987, and Topel, 1991 for the United States and
AKM for France).

In this article, we reinvestigate the relations between wages, participation, and firm-to-firm mobility in the
French context. We also take stock of the BFKT analysis that re-examined the American evidence using similar
data sources as Topel and Altonji used in their work. To do this, we re-estimate returns to seniority in a structural
framework in which participation, mobility and wages are jointly modelled. We include both state-dependence
and unobserved correlated individual heterogeneity in the decisions. To estimate this complex structure, we use
Bayesian techniques. The model is estimated using French longitudinal data sources for the period 1976-1995.
Results presented for four groups of education show that returns to seniority are virtually zero, potentially neg-
ative for some low-education groups, but positive for college-educated wotké? per year of seniority).

A very detailed comparison with results obtained for the United States by BFKT using the exact same spec-
ification and similar estimation techniques (on the PSID) shows that returns to seniority are much lower in
France and that returns to experience are virtually identical. Furthermore, in both countrig¥, éumction,

a summary of career’s influence on workers’ wages, has strong impact on the estimates. Hence, career and past
mobilities matter. Additional results show that OLS estimates of the cumulative returns to seniority are lower
than those obtained for our system of equations. Furthermore, the same results demonstrate that instrumental
variables estimation following exactly Altonji's suggestions give the smallest cumulative returns to seniority.
These last two points hold both for the United States and for France. Finally, a comparison between the two
countries also shows that, for all techniques — OLS, Altonji’s, our system — returns to seniority are lower in
France — a low firm-to-firm mobility country — than in the United States — a high firm-to-firm mobility country.

One interpretation of these results — returns to seniority are directly related to patterns of mobility — is discussed
using a theoretical framework borrowed from Burdett and Coles (2003). It shows that returns to seniority may
play the role of an incentive device designed to counter excessive mobility.

Hence, modelling jointly mobility and participation with wages has non-trivial consequences that may
vary across countries. In particular, the labor market institutions and state (high unemployment versus low
unemployment, among other things) or other market institutions such as the housing market that may favor
or discourage mobility are likely to have far-reaching effects on these mobility and participation processes.

Techniques that do not deal directly with these questions are likely to give incomplete answers.
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A Mobility equation
A.1 Parametery

This parameter enters,,,, fort =2,..., 7 —1

M = YMijt—1 + X%(SM + QZ-IQM’I

it*

If we put apart this term in the full conditional likelihood, we get:

N T-1 Yit i} 2 1 22,71 ——2T-1 2,71 —27-1
H ( oy m mit B le) ) = exp _2‘/7771 (—z iy ) (m — iy )
i=1 t=2 =1
1 N —~2,T—1 —27T-1_, ~2T-1 —27T—-1
= €Xp <_2Vm (4; 7 —yLm; ) (4; — YL ))
i=1
with:
Py,m — Pw,mPy,w Pw,m — Py,mPy,w
MM = e L A
. i = My + 2. (Y3 — myz,) + (1= p2.,) (Wit — May;,)
a b
yi2m;‘k2
A;Z,T*l
[ ] . e
T
YiT—1Mp_q
Yio My
— 271
[ ] i =
yir—1 My

* * M M Ipl,M *
o Ay =my — Mj+ymy1 =my — X; 67 — Q0 —a(y; — myg}) — b(wit — Muy;,)

By gathering squared and crossed terms, we get:

N
. 1 2T-1\' —27T-1
_ —1 Z ;
= ‘/’Yprmr + W (Lm ) Lml

1=1

post,—1
V’Y

N
post,—1p rpost  _ prior,—1 pT’iOT 1 2 T—1\"—~2,T-1
V. M = V M — A.

Y Y v ol V £
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A.2 Parameters™

We proceed the same way as before and we get with analogous notations:

post —1 przor —1 1 N Aﬁszfl ! AMQ,T*l
V(;M ’ = V(;M + — v X; X;
=1

=1

post,—1 4 rpost prior,—1 4 rprior 1 al A]\7[2 Il NQ’T_l
V(;M 7 M(;M = V(SM M5M + ym X A;
=1

with Ay = mj}, — M7+ M XM = m?, — ymy_1 — QI00M — a(ys, — mth) — b(wit — My, )

B Wage equation

B.1 Parameters"’

We have to take into account thit’ enters bothn,,,, fort = 1...T and M} for t = 1..T — 1.

Thus if we put apart these terms in the full conditional likelihood, we get:

T 1 T-1
HGXP ( Syw 2 Yit(wie = Mﬁ’)2> exp <_2Vm Yir(miy — M) )
t=1 t=1

T-1
W oW 1 W W
J:ll exp( oy w E :yzt it — X 0) > exXp ( oym z: Yit(Bit +bX5 67) )

with:

w W
[J wit—Mff:Ait—Xité

o ml— M =By +bX}V oW

which is equivalent to:

o Ay =wi — Q@'IQI’W - py,wa(y;‘, - my;}))

e By=mj — Mmy, — a(yy — my;}) — b(wit — QfGI’W)

If we use analogous notations as before, we get:

31



N / N /
. —1.T —1.T b2 —1.7T—-1 —1.T-1
post,—1 prior,—1 1 W w> w’ w’
V;;W - V;;W + W E <Xl > XZ + W <X7, ) Xl
i=1 i=1
N / N /
. — 1,7\ — b —1,7-1 ~1.7T-1
post,—1 4 rpost prior,—1 4 rprior 1 w r w s
V:;W M5W = ‘/(gW M5w + o v <Xz > A; - 7Vm X; B;
=1 i=1

C Participation equation

C.1 Parametery”

We have to take into account thgf enters bothn,- fort = 2.7, M fort = 2..T andM;; fort = 2..T—1

Thus if we put apart these terms in the full conditional likelihood, we get:

N T
H ( %Z Wiz — myz,) 2V“’ Zyzt wiy — M) 2Vm Z yit(mgy — M) )

=1 t=2

al 1 <& 1 L 1 T=!
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* Yy— Myx, = Ait — WYLyit
o wy — MY = Bit + pywoy” Lyi

o my — Mj =Cy + ay" Ly
which is equivalent to:

* M Y Y Il
o Ait — y’it - ’y Lmit - Xit 5 - Qle
o Bi=wy— Mo,y — py,wUAit

*
o Cit =mj — Mz, — b(wit — My,,) — aAy

If we use analogous notations as before, we get:
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C.2 Parametery

We proceed the same way and we get:

Vpost,fl _ Vpr'ior,fl + i\’: (Lmz’T)/ Lm2,T + pf],wo‘2 i\’: (mz‘T)
oM oM Lm; Lm; Tvw Lm;
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C.3 Parameters”

We proceed the same way and we get:
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D Initial equations

D.1 Parameters)’

531 only entersmy,. We thus get:
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We proceed the same way and we get:
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E Latent variables

E.1 Latent participation y},
We seek for terms wheng, is.

1. Fort=1..T -1

@) Ifyi =1
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y;kt ~ NTR+ (]\414}708157 VApost)

2 .2 2
Apost,—1 3 A TP, ab a X 9" Py, a
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(b) If yir =0

yir ~ NTp-(my;,, 1)

E.2 Latent mobility m,

Two conditions must be checked: first= 1...7 — 1 and,y;; = 1. When these conditions are fulfilled, we

distinguish between different cases:

1L Ifyi1=0
my;, ~ NMP, V™) and mgy =1I(m], > 0)

2. f yyp1 =1

@ lfm; =1

my;, ~ NTgp+(MJ],V™)
(b) fmy =0

miy ~ NTg- (M, V™)

F Variance-Covariance Matrix of Residuals

We use the Hastings-Metropolis algorithm because our priors are not conjugate (the posterior does not belong

to the same family of distributions as the prior).
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G Variance-Covariance Matrices of Individual Effects X!|(...); z; y, w

The parameterg;, j = 1...10 and~;, j = 1...5 do not enter the full conditional likelihood. They only enter the

prior distributions. Let us denogethe parameter we are interested in amgng = 1...10 and~;,j = 1...5.

L(pl(—p),6") = 16" |p)n"(p)

N
= =(p) [J106] 1= (p))
=1

N
x Wo(p)H—l exp (—195/25’_1(19)9;’)
1\ /det( (p) 2

We face non conjugate distributions therefore we use the independent Hastings-Metropolis algorithm with

the prior distribution as instrumental distribution.

H Individual effects

The likelihood terms that includ®! writes as:

with

M = Mypy, + a(yy — my;}) + b(wit — M, )

w o *
Mit = My, + Upv,a(yit - my;})

The following notations are useful:
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1. Firstterm
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2. Second term
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Fort =1
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The posterior distribution satisfies:
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We define several projection operatofs:= (1,0, ...,0;) and we notice:
——

4 matrices
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Let us denote:
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So we get for the variance-covariance matrix:
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As for the posterior mean:

’ —~—
Z?:l QzI A — pu EU Zz— Qzl le v%n Z?:l QiIl G
g
v i ) Ga
1’ v, I
Z Q ~4 ,0 50 Zz— Q E4 Vm Zz— QzT 1

I

1 n I
vm Zi:l Qinl Ez‘T—l

39

1 no Aol 1 no ol b n o A
Ve doict Qil Bz’l + vw Yo 8 Qi — vm Yo 5 Gi —
!

T4y
Ta2

T43

_ 1 »2 — p2 —
E1(vho + ©2m) + Voo Bar + o Bar—1

*7E2T 1

/

b n 7 —
ym Zi:l Qinl Ein

1




(ebed 1xau uo sanuiuo))

26180 6LEC0 60900 ¢22/G0 2lzl0 /9620 ¥S¥0'0 GZ.¥'0 LGLL0 6GLY0 0LG00 22090 €9¥2°0 210 08900 €850 6961 PUB 096} Usemaq uiog
21280 29L¥’0 LS00 G8090 LLBS'0 €9L20 6LS00 6£8€0 29620 9040 +8¥0°0 82850 G8Z8°0 SOEY'0 0SSO0 €6£9'0 6S6L Pue 0G6L usamiaq uiog
L¥Z.0 652€°0 LLSO'0 80ZG'0 6SGE0 2Z90°0- /8S00 96EL°0 SYSSO €9¥L'0 92G0°0 Z8SE0 OFVL0 G620 SESO0 62050 606l PUB OpBL Usemiaq ulog
1G89°0 1S0Z'0 $090°0 /8YP'0 9€2Z°0 962€0- 9v/00 LL¥O'O- +2ey'0 80S0°0- 22900 90020 +¥8y0 8E€S0°0 G9S0'0 6620 BE6L Pue 0g6l usamiaq ulog
0S€9°0 GZLL'0 6.900 0Z/E0 98820 L¥9E0- SE80'0 +820°0- 80820 19SZ'0- €500 Zv0OO'0 €SOV0 8ZZL°0- 29900 €/80°0 6261 8J0jeq ulog
:s)99y3 oyomn

02820 1/120- 0¥90°0 1LSG0'0 LOEZ'0 /Z6EZ0- 60900 0LOO0- 090€0 982Z°0- GLZ00 9100 €£8%0 ZE€.L°0- 0600 0SZL0 youa.4 uey} Jayjo Jayjon
ZLET0 LYPE0- 16900 €8L0°0- 682€0 €/9L°0- 6900 9S80°0 2SLE0 8¥6L°0- G0L00 0900 866¥°0 Z¥8L0- 22800 +90L°0 youal4 Uey} Jayjo Jayie
G890'0 €G8L°0- B6EE0'0 ZSL0°0- LZ8L'0 ZOVL'0- 0SY0'0 O0O¥200 L¥lZ'0 2880°0- 2S00 0SS0°0 +2020 99G00- +0¥00 #9070 youal4 uey} J8Yyio
:AjijeuoneN

80ZG'0 €Z€Z0- 2S600 €250 €SS0 €L¥L°0- L9600 <206L°0 S98Y'0 9¥GZ'0- GE60°0 L9EL'0 €190 ZLSE0- SYE0'0  GS00°0 ajey Juswhojdwaun
9902°0 G990°0 G6L0'0 8SEL'0 €98L°0 20200 6€£20°0 <ZZOL'0 1990°0 18LO'O- LLZOO 8990°0 +69L°0 0S000- 0£Z00 /800  ©dueld 8p d|| uoibal ul S8Al
€20L°0 9190°0- ¥EZ0'0 8100 €880°0 ZLZL'O- S¥ZO'0 90L0'0- ¥LZ00 ¥EL0°0- 0LLOO 800°0- O¥60°0 L090°0- S8LO0 LOLOO 8|dnoQ Ut seAI
¥882°0 GLLL'O 91200 096L°0 26600 €0.0°0- SZL0'0 0.00°0- 20000 LEZO'O- 9LLOO 91200 09¥0°0 L.S0°0- 6ELO0 6500°0- paLLen
¥ELL0 6E0F'0 86€0°0 08¥S0 6160 08620 €8€0°0 L18E0 ZE0S0 G920 ¥PEO0 LLLP'O [Zv90 €28€0 2SE00 Z¥ZSO (usw Joj | 0} [enba) xeg
:soljsiajoeIey ) Ajlwe4 pue [enpiAipu]

G/9/°0- 1¢88°0- 6¥L0°0 L0¢80- 96659°0- 850L0- PELOO0 69590- 6€0¥'0- vI8Y'0- LOLOO <CE¥P'O- 8LLVO- 8299°0- 8LLOO 661590 swl]l Jed
1000°0- 20000~ L0000 +000°0- #0000 Z0000- L0000 L00O'0- 20000 SO00'0- LOOO'O 20000- 00000 9000°0- L0000 Z0000- paJenbs Ajiolusg
G/€0°0 /SL00 22000 +9Z0°0 ¥OLO'O 8EZO'0- 6¥00°0 Z900°0- #9000 €5L0°0- 62000 9¥00°0- €¥LO0  L600°0- 0S000 ZZOOO Awolueg
S000°0- 0L00°0- L000'0 8000°0- S000°0- €L00°0- LO0O'0 6000°0- +000°0- 8000°0- L0000 9000°0- £000°0- 2000°0- L0000 S0000- paJenbs sousuadx3
/9900 0LY0'0 GE00'0 ZESO'0 65600 68500 1LS000 #9/0°0 2000 L9¥0'0 €€00°0 06500 85900 <ZZE0'0 SE000 +0S0°0 soualiadxy
228LT__€vTeT  L090°0 29SST  88Y6'ZT  OVWSZT 9600  ¥SLLT JJELT OLGE'Z  6LG00  619SZ 9EE9T  LBYL'Z  €.G00  LESET jdeousyul
"Xe|N UIIN 'A9QIS ued| ‘XN UIIN "A9QIS  UBdN CXBIN UIIN "A9QIS UBIIN XBIN UIIN "A9QIS  uedy :19joweled

sajenpeis

$9]093 sapuels pue 36|09

(S9jenpe.us) |ooYyos
-ybiH) @a1baq jJeainejesseq

(o1seg ‘looyog
-ybiH |euonlesop) 43g-dvD

(sinodouq jooyss-ybiH) 439

uonenb3 abepp ;| ojqel



"slojesipul Jeak (pauodalun) sepnjoul osje uoiienbae sy ‘sdnolb 1se| om} 8y} 1oy 000‘0G PUE suonelsll 000‘09 ‘dnolb
pU02as By 0} 0000 PUE SUOHEISY 00008 :000°G9 O) [enba ul-uing e yym dnoub jsiy 8y Joj suoness)l 000°08 “Buldwes sqqio Aq uonewns3
“Alonoadsal 6/G° PUe {L/0'VE ‘S0P ZL ‘196G ZE UIUNM Pa)aajes Ajwopuel S|enpiAlpul 000‘E ‘9661 O) 9.6} WOl 4a3-SAVA : 994N0S :SS0N

81000 961L0°0- 1¢00°0 <¢800°0- 9¥LO'0 €0c0°0- ¢+¥00'0 LLOOO- €6L0°0 L0000 €2000 ¥6000 6€L00 ZLLOOO- 12000 09000 sieah | ueyy sI0p
€100°0- 18L0°0- #2000 9600°0- O¥LO0 O¥LOO- 8€00'0 €000°'0 0€00°0- 92L0°0- LLOO'O 90LO0- G800'0 €S000- 8LO00 91000 sieak Q| pue 9 usamjeg
61000 +¥600°0- ¥L00°0 6£00°0- L¥00'0 9LLOO- 0C00'0 9€000- C¢£000- LOLOO- 0LOO'O 0400°0- SO000 LZ0OOO- 0OLOOO Leo00- sieah g pue z usameg
G¥00°0- S€L0°0- ¢L00°0 S600°0- 8000°0- ZOLO'O- €L00'0 6S00°0- S000°0- 9500°0- L0000 62000- €200'0- ¢8000- 80000 SS000- Jesf | 0pdn
pajse| Jey) abueys qol jse| Je aosuauadxy
/G€0°0 +¥000°0 <¢¥00°0 68L0°0 O¥LO'0O 90S0°0- 8000 S¥LOO- LLOOO- S9¢0'0- .L¥OO'0O 08LO0- SLO0O0O- L¥PEOO- €¥000 L9LO°0O- sieak Q| uey) sI0p
,S¥0°0 06¢0°0- LOLO'0O 64000 Lve0'0 S€900- LELOO0 95L00- LELOO #¥#S0°0- #8000 66L0°0- L2c0'0 LSE€0'0- 06000 S200°0- sieah 0| pue 9 usemjeq
8/90°0 0800°0- ¢0LO'0 80€0°0 +t¢lO0'0 S¥.00- €200 ¥PE0'0- ¢€000- 92¢90°0- 18000 9L€00- L¥LOO €090°0- €6000 <cvcO0- sieak G pue Z usemieq
pajse| Jey) abueys qol jsej| je Ajioluag
96.¢°0 Pv¥9l'0- 0€S0°0 ¢8S0°0 G86€'0 828L°0- LLZ00 19800 ¥SEL'0 9L¥C0- 08¥0°0 6L900- €6¥C0 60¥L°0- 60500 98500 sieak 0| ueyy sIop
6ecy’'0 /80L°0- 8000 1LeZL'0 669C¢0 L¥0E0- 90800 LL2cO0'0- ¢66€0 00900- ¢6S00 9G€9L'0 8.1¢C0 S¥SC0- 19900 ++9lL0°0- sieah 0| pue 9 usemieq
98/1°0 ¥0.0°0- 00€0'0 6¢S00 8.¥C¢0 LLOOO 6200 €82L0 L¥6C0 L90L'0 L€200 /19610 <ClL0OCO G¥CcO'0- 86200 498600 siesh g pue z usamjeg
¥8€C¢'0 86LL°0 0SL00 6¢28L°0 1S600 €LL0OO- 62100 1LS¥0O0 6¥900 1LZ000- €0LO0 LOEO0 Z90L°0 1S000- 9vl00 62500 Jeah | 0pdn
pajse] Jey} sqol Jo sayo3Ims Jo JaquinN
¥/20°'0 8¥€0°0- ¢800°0 0€00°0- 88L00 ¥LEO'0- L9000 6S000- ¢800°0 9920°0- 6¥00°0 €800°0- <CL000 8LL00- €€000 6+000- L= §! |-} ¥e doudladx3
298¢0 900Cc'0- L¥Z00 L¥PL'O <CLOECO LZ6L°0- 98900 LOYO'O L0€C0 ¢8€C'0- 29900 +SL00 8€9¢0 O06LL°0- S¥90°'0 Z20L°0 (1=s8A)
Jeak 1s| ur sbueyd qol=Hpr
Jea ) ajdweg jsii4 ul sajqelieA Yo}Ims qor
8022°0- /88Y'0- GLEO'0 LLZE0- LL20°0- €L82°0- LEEO'0 6ESL°0- Z¥20'0 806L°0- +820°0 2060°0- 20900 L¥8L°0- +0E0'0 €250°0- S80IAISS 183JB|\ UON
¥26€°0 80900 SZ¥0'0 ¥LZZ0 90¥F'0 0ZLL'O OEP00 2LLZ0 €90 €G¥0°0- L¥SO0 OLSL'0 €S2V0 Ly20°0- ZL90'0 9202'0 Ajsnpuj eoueulq pue Bupjueg
GESE'0 LEPO'0- SSS00 ¥LOL'0 68EF'0  L9SO'0 90S0°0 LOSZO 9S6L°0 8L¥Z0- 9L90°0 ZEZO'0- 9ELE0 €28L°0- LEL00 ¥EOLO aoueINsU|
60610 €820°0- 99200 Z/.00 6L/Z20 LS00 18200 Z€9L'0 LZOL'O €80'0- 82200 ¥LLOO 820L'0 SS80°0- €5200 LZLOO S80INISS 19BN
€€/2°0 69L0°0- 6.€00 €95L'0 GZEEO ZZLOO /Z6EO'0 ZL8L'O 0S6L'0 LES0'0- 9LEO'0 L6900 /8EZT0 89£0°0- 8E00 8LOLO Hodsue.)
9z8Z'0 99¥0°0 0LE00 ¥99L'0 8060 6¥900 90€0°0 8SZL'0 90GL°0 88€0°0- Lb20'0 80900 0Z8L°0 ZOZO'0- 9520°0 ©S60'0 SPOOS SWOSS|OYAN PUE [IBI1SY
G9/Z°0 ¥EE€0'0- SLYO'0 LYEL'O ZPEY'D 6£ZL°0 SEVO'0 €420 G6EZ0 SOS00 G920°0 LESL'O 82610 8950°0- ZZEO'0 #9070 uonoNIISUOY
¥€6Z°0 /€000 2SE0'0 6VEL'0 0SEE0 +SLO0 9/€0°0 G98L'0 L¥9Z0 €200 08200 2ZSPL'O €620 #8200 0000 LIyl spoo9 uondwnsuoy
GZ9c'0 860L°0 92€0°0 V1220 €v6E0 LZLL'O 0800 0620 9¥S20 £6v0°0 02200 SSPL'0 €€2€°0 <22.00 80£00 22810 spoos juswdinb3
9182’0 9/20°0- €S£0°0 +9EL'0 199€0 #9200 POYO'0 GSOZ'0 L6420 0Z600 €200 9S8L°0 85620 86L00 LLEOO ZLELO SPo09) 8jelIpawLIBiu|
82S¥'0 26200 LESO'0 98€Z°0 9E€/E0 00LL'O- 1900 ¥6ZL'0 8¥ZZ'0 G98L°0- 08G0°0 66000 B6SSE0 €2SL°0- 5900 €SLLO ABisug
:Aipsnpuj
Xe UIN "A3QIS UBdIN  "XEeN UIIN "A3QIS UBd|N 'XBN UIN  "ABQIS UBdIN  XeN UIIN "A9Q)S  ueapy .19)oweled
sajenpels) (Sajenpels) [00yIS (o1seg ‘looyss

$9]093 sapuels pue aba|j0)

-ybBiH) aaibaq jeainejesoeqg

-ybiH Jeuonyesop) 43g-dvD

(synodoaq jooyag-ybiH) 439

(penunuos) uonenbzg abepp :| ajqel



"siojedipul Jeak (pauodaliun) sapnjoul osje uoienba ay] "sdnoib jse| om} sy} Joj} 000‘0S PUE SuoleIa) 00009
‘dnoub puooas ay} 1o} 0000/ Pue suoielall 000‘08 ‘000°G9 03 |enba ul-uing e yum dnoub 1sJiy 8y} Joj suonelall 000 08 ‘Buldwes sqqio Aq uoiewnsy

‘AloAnoadsal 66/ PUB 1120'VE 'SO¥'Z) 196G ZE UIYIM Pajos|as A|wiopuel s|enpIAIpUl 000‘E "9661 0} 9261 WOl dd3-SAVQ : 924n0S 'S8joN

8€8L'L- G8LL'L- 0LL0°0 Z.lv¥'L- L0EL0- LP66°0- G9E0'0 08S8°0- 299%°0- LZL80- €0S0°0 €.€9°0- 9.#0°0- 8622.°0- L0600 0607'0- 696l PUE 0961 USSMISQ Ulog
¥29/.°L- +¥S02°C- 2¢90°0 9¥.6'L- 2G8/.°L- 968L'C- 1SG0°0 8€96°L- ¥6.G°L- LS66°L- €6G0°0 968L°L- €L¥OL- 9/9G°L- €S90°0 LZLEL- 656l pue 056l useamisq ulog
¥280°¢- 2809'C- 00.L00 ¥SCee- LELGE- OPOL'v- G280'0 996.°¢- CL89'¢C- €9¢C'c- LLL0°0 9¥e6'C- <Cecl'h- 9.¢C°C- 12l00 8E€l6'L- 676l PUE OF6L UsdMISq ulog
9991°C- 8¢88'C- 79800 0€ZS¢C- ¥lcoe- €v6ev- LOLL'O +EL6'E- 89982~ LPSP'e- 9€80°0 9bvl'€e- 0€20C- €80SC- 08900 G.SC'C- 6E6L pue 0gel usamyaq ulog
ovLZ’C- 6.16'C- ¥€60°0 18S9GC- 0.€9C LvIv'e- 89LL'0 6L¥0°C- 6196'C- 9.9.°¢- 9CLL'0 6vve'e- ¥6ZC'C- ¥0SLC- €6S0°0 O0L8ve- 6¢61 810j8q ulog
:8)09443 HoyoH
/8¥2°0 LB6SS0- 00C2L'0 LE€EL'0- 0v0Z'0 0C6E0- 8080°0 S¥ClL'0- L2990 GO8E'0O- €€2L'0 GZL0°0 6L.V0 1885°0- GEVL'O 1LILOO- youali uey} Jayjo JsLyjop
12/S°0 62.20- €0¢L’'0 ¢6¥L'0 GO8E'O0 82CE0- L8600 ¢2ESO0 06890 vCel'0- 6¥LL'0 €0¥20 6¥L6'0 G5.2°0- 62LL°0 €1820 youali4 uey} Jayjo Jsyje
L0210~ LL0¥'0- /Z¥0'0 €192°0- 96€0°0- ZCLZ¥P'0- 22S0°0 6S¥C0- €9¢€0- 0L2L'0- 8¥S0°0 €0LS'0- 89SL°0- L20S'0- ¥S¥0'0 G2Ce0- cocm._u_\ncmstméo
‘AjljeuoneN
891569 ¢60¥'S 8S8L°0 G9¥0'9 6L0L°0 9¥80°0- L¥2O'0 60L0°0 LLSCO 00000 LZEOO ZZLL'O 9/8L°0 GESO0'0- 62200 65900 aoueld ap 9| uoibas ul saAIT
€8¢C°0 6¥1L00- S9¢0°0 660L°0 +OLL'O- L6LE0- 66200 LOLC'O- €9¢€0- Z¥lE€0- /200 GSLC0O- $ELO0- €S6L°0- 05200 0L0L°0- palep
8G0Z'0 18€L'0- 1L9¥0°0 66¥0°0 <CLE00- 9LEY'0- 0200 9G22°0- €.2L°0- 8LLL'0- €L¥0O0 09000- #9800 0.8L°0- GSE0'0 9¥S50°0- 8|dnoQ ul seAI
Z¥80°0 6¢SL°0- €Le00 P0E0'0- GS9Z'0- 8€€9°0- €900 960¥'0- €vEL'0 820¥'0- L1200 82820~ €¥E€C’0- Z6EV'0- 98200 L8EECO- 9 pue ¢ ussmiaq ualip|iyo
0120 €L€0°0- 6L€00 090L°0 €GCL'0- 8€.€0- €Le0°0 LLG2Z'0- €G8L°0- €1.2°0- €/20°0 G89L'0- €22C’0- Levy'0- 80€0°0 6lECO- € pue g ussmiaq uaip|iyo
9/16'0 G86L°0 0S¥0°'0 0€S€'0 €€¥0°'0 0Z¢C0- L0000 96.0°0- ¢€L0°0- L0900 OLYO'0O 9600 60¥¥'0 #89L'0 LOYO'O 000E0 (uswi Joy | 0} [enbs) xos
:soj)sue)orIRy) AjlWwey pue [enpiAlpul
8¥/€0 /90€°0 S6000 ¥L¥E'0 +C6C0 P¥cZ’0 06000 S6SC0 86ZF'0 009€0 06000 196€°0 LSSS'0 6S¥8¥'0 06000 ¢<6LS0 >> uopedioied pabbe
L0SE'0 ¥92L'0 GSC0°0 G99¢°0 0vee'0 ¢cel’'0 vee0'0 Shyec'0 ¢€62'0 8¥CL'0 6£C00 18020 S¥6C'0 800L'0 6¥200 L¥0C0 Wt Aligo pabben
:s9|qenep pabbe
€.0€'8 896ty VLLG0 PYOSY'9 O00Lv'L LS9¥'S 10820 68Eh'9 1L0S6'6 <¢6S€L LOVE'D +LED'8 01998 69€€9 9820 LOvy'L ajey juswhojdwaun (007
9€00°0- +¥¥00°0- 10000 0¥00°0- #800°0- ¢600°0- L0000 8800°0- LS00°0- S900°0- LOOO'0O 1900°0- LE00'0- ¥¥00°0- L0000 0¥00°0- pasenbs sousuadxy
¢96L°0 €8SL°0 8¥00°0 ZZZ1L°0 0CS¥'0 06070 6S000 P¥OEY'0 LLPE'O0 G80C0 €S000 €220 1L6eC0 P€0C0 87000 LiCcO @ousliadxg
800L°0 8%¥89'L- $0EC'0 0S08'0- 9€20°0 9+¥89'L- L¥2Z'0 L6E€8'0- 9G/.€°0- [L6¥L'C- 19220 +28lL'L- €80€0- 6S+0°C- $922°0 6S0C |- ydaosau|
"XelNl UIN  "A9Q)S UEBd|N  'Xe|N UIIN  "A9Q)S UBdIN  'Xel "UIN  "A9Q)S ues|N  XelN UIN  "A9Q)S ueapy :19joweled
sajenpeus) (S9jenpe.us) |ooyos (o1seg ‘Jooyss

$9]093 sepuels pue abajj09

-ybi1H) aai1bag jeainejesseyg

-ybiH |Jeuonyesop) 439-dvd

(sinodouq j00yos-ybiH) 439

uoljenb3 uonedioiued :z ajqel



sdnoJb jse| om} 8y} 40} 000°0S PUE Suolessy 00009
‘dnoub puodas ayj Joy 0000 PUE SuoneId) 00008 ‘000°G9 O} [enba ul-uing e yum dnoub jsiiy 8y Joj suoneld)l 000‘08 Buldwes sqqio Aq uonewnsgy
“AloAoadsal 676/ pue ‘L 20'vE ‘'G0Y'Z) ‘96G'2E UIUNM pajos|as AJWopuel S[enpiAipul 000'€ "9661 0} 9261 Wo4 4d3-SAVJ : 894n0g :S8joN

€860°0- €0LL°L- ¥¥CL'0 +¥.G0- LL8L'O G8LL0- 1GCL'0 €.v20- 8LLL'O 822L0- 880L°0 +8¥€'0- €G¥.'L 006L°C- 20.¥'0 09L00 S90IAISS 19)4BIN UON
G/0L°0- QSEL°L- 89¥L'0 LS090- €6¥€0 LEVLO- 80¥L'O 160C°0- €800 O0LZZ'L- €98L°0 0/85°0- 9890°C 8¥9S'+v- +128°0 <2S9.°0- Ansnpu| soueul4 pue Bupiueg
20050 82/0°L- €002°0 869€0- 1£85°0 81680~ €¥.L'0 88S0°0- 66280 €5¢8°0- L6220 G900°0- 6¥6C2°€ 6¥VYEL- +¥9.G6°0 S8690 |soueunsu|
€900°0- G886°0- 8CLL'0 06Ct0- 98290 ¢8YE€0- €vLL'0 €S0L°'0 900G°0 LECL'O- 19800 69SL°0 O0LL9L 8¥2S0- 1S.Z20 ¢.850 S92INIBS 19)IEN
L022°0- 890€'L- 0E¥L'0 €2vL'0- 90LL°0 L€Z6'0- CEVL'0 ¥26E0- LLLL'O 8¥S9°0- 690L°0 €L9C°0- 06¥6°L 88ZL'L- 66.€0 88¥¥0 podsuel|
80L0°'0 Z0.0°L- /LecZl'0 8¥ey'0- 29,50 02l20- 60C2L0 00€L'0 9LLE0 LS8T0- €6800 +S¥O'0 +20€L 2L2L'0- €¥.20 L6EE0 SPO09) SWOSS|OYAA puE |lejey
9€.€'0 v¥99'0- OvPL'0 LZ9L°0- L¥2L0 L9EY'0- LLPL'O ¥2€C0 8.¥90 90S0°0- L1600 66.2°0 992C°L L62C'L- 99620 L8800 uononiisuo)
G660°0 8886°0- 92€L'0 €0L¥P'0- +02S0 L06S0- 6SEL'0 GES0'0- 9G8€°0 892€°0- LLOL'O G8€0'0 GLEL'L 89LS0- G¥6Z'0 €G2S 0 $poo9) uopdwnsuod
€/90°0- 9666°0- ¢C€CL'0 €06¥0- 86.v'0 99€G°0- ¥SEL'0 1820°0- S¥CL'0 0€.9°0- L.600 GLZZ0- 8L€S9°L P¥9.°0- ¥ELEOD <CvPED $poo9 juswdinb3
/100 LPS8°0- 29CL'0 898€°0- ¢GLG0 988G°0- €€¥L'0 L¥L0°0- CLOZ0 L06F'0- 98600 L9EL'O- LSS6°'0 66€9'L- L8LE0 P.LEEO- SPO09) 8jeIpawIBIu|
6€.0°0- 0€SY'L- 026L°0 S6E€L°0- 9/600- 2G8L°C- €620 +8LL°'L- Z.vy'0- 00G2'C- S9¥20 VvEGC'L- 8¥SZ'C 6G90°€- 29€2.°0 SG950°0- ABisuz
Aisnpuj

Y0€L’L +889°0- 089¢0 0G.+'0 6L€00 89L9°0- 6G80°0 628C°0- 82520 <Z¥PEL0- +CEL'0 02SC0- LEBE0 ¢<66L°L- 1L8LZ0 S60¥0- 6961 pue 0961 usamjeq uiog
8€0E€’L 68YLL- G290 98900 <€80°0- 06S6°0- 0€CL'0 0SCS'0- 06€2°0 Z¥0O'L- 96¢vL°0 L2l20- SLSZ0 OLL¥'L- 69120 0.090- 6G61 pue 0S61 usemjeq uiog
85160 62ZL9L- L¥9€'0 092¢€0- ¢€6¥€0- 96¢5L- 918L°0 99¢6°0- L2L02°0 629CL- 998L°0 Z8SP'0- €6S€°0 L69S'L- 99+C°0 0vZl0- 6161 pue 016l Usamjeq uiog
2018’0 0968°L- LZl£0 8099°0- €0€2°0- €¥00°C- 0¥92°0 G6EL'L- 219600 +809'L- €€€2°0 6€LL0- 9LZL'0 8/9L°C- 95820 G9EL'|L- 6E£61 pue 0g6l Usamieq uiog
¥€0G'0 9€9€'Z- 898€°0 LE€96°0- 90€9°0- PC6Z'c- SGLLEO G6¥6'L- 88600 0.66°L- SLOEO0 LSE6°'0- 2920°0- SLLGC- L92€0 +t6lLCL- 6Z61 8l0)8q ulog
$309443 Joyoo

GG0L'0 Liey'0- 99¥L°0 8¥80°0 €G6¥°0 0952°0- ¥S0L'0 9G0L°0 Zvee0 G289°0- Lvvl'0 1L0SL'0- 20L0°L 6LEP'0- 28020 ¢8S2°0 youal4 ueyy Jayjo Jsyjo
6085°0 v¥SG0- ¥.SL'0 29100 86L¥'0 L90S0- 2ZE€L'0 OL¥0'0- S80G°0 08€P'0- 9LEL'0 16200 G988°0 9€28°0- 96120 LL¥00 youal4 ueyy 1syjo Jsyje4
66.1°0 8¥€C0- L.G0°0 8S€0°0- 80SC'0 8€S2°0- 0./0°'0 SE€00'0 60LE0 6LLC0- €0800 €LE00 ¥L6E0 6S900- 69900 O0PSL0 youai4 ueyy Jayio
Ayjeuonen

/G20 62200 €0S00 89220 ¢29c0 9¢eL'0- +L900 ¢ZLL'0 +S2e0 +.0L°0- 81900 1LEGO0 L90¥'0 <Z¥L0°0- +6900 +¥LL°0 souelq ap 9|| uoibas ul SeAI]
2GL€0 2982°0- 1800 9LLOO0 0.80°0- 99¢¥'0- L¥SO0 €¥¥C'0- €9000 0L2€0- LS00 999L°0- 62820 0SLE€0- 0900 SS00°0- 8|dnoD ul saAI
GL90'0 €EVE0- 1L9S0°0 02SL°0- €€S00 8L6¥'0- ¢LL00 22L20- 182L'0 9.v€0- 66900 6860°0- 0880°0 92LE€0- 90S0°0 00¥L0- paLuep
89600 9€/2°0- €.¥0°0 Z€80°0- 8ELL'0 +EBE'0- €690°0 O0SLL'0- G880°0 G99C'0- 9¥¥0'0 ¥2L0°0- SPSL'0 Z6EV'0- 9820°0 L8EEO- 9 pue ¢ usamiaq uaip|ilyo
/L0 €99L°0- 98700 <Z¥00'0 02220 S8¥2°0- ¥6S00 ¢CLS00- LEPL'O €8GL°0- 9¢¥0°0 9LLO0- 29020 LEVPO- 80€00 6LEE0- € pue g usamjaq ualpjiyd
00LE'0 €29L°0- 90900 ¢£600 880€0 LEELO'0- 95500 SSPL'0 6160 0S00°0- 99500 <¢v6L°'0 €8¥¥'0 66000 €8500 +9L2°0 xeg
:sopsuajoeiey) Ajlwe4 pue [enpiAlpuj

Zlyl’'0 Oov6L0- 2¢¥0'0 1L9L00- 64600 OL¥Z0- LSPO'O 8€90°0- 006L°0 020L°0- ¥OYPOO LLPO'O 82220 €S.L°0- 60500 0SGL00 A Aynqo pebben
:sa|qeuep pabbe

#0090 2.0€0 60700 L6V¥0 8¥¥P90 1L8LEOD €6€00 LELVO0 GS¥SL0 O0€EPy'0 68€00 +S090 LLV90 <¢CL6Z0 ¢Sv00 8ELYO swi| Hed
$006'C 9€/8'C- 89690 91500 060v'C 8€6.°C- 8€89°0 ¢8CL'0- G/98°C [L€9C'C- 8€890 /80€0 O0cZvZ€ 020L'¢- 60v.0 8Lev0 sjey yuswAhojdwaun |eo0T]
22000 00000 €0000 O0LOOO 9€000 L000'0- 90000 ZLOOO O0€000 S0000 +0000 LLOO'O ¢€E000 €0000 +000°0 8LOOO pasenbs Ajlolusg
6000 ¢29¥0°0- 08000 Z6L0°0- 0L200 €810°0- LZLOO GEEO'0- 80000 86S0°0- L8000 GLEOD'O- 8LOO'0 €090°0- 68000 SLEOO- Aiolueg
1100’0 Z000°0- 20000 €0000 #2000 20000 €0000 €LO0O0 €L000 <Z000°0- 20000 90000 60000 L000°0- 20000 LOOOO pasenbs sousiadx3
9€20'0 €/€0°0- 06000 <.00°0- 8600°0- €860°0- SELOO0 ZLSS0°0- 0€00'0 9¢80°0- L0LOO t¥EO'O- OPEODO ¥8S0°0- +2LO0 6LL00- aousiadx3y
Jv6v'0 L9662~ /vZv'0 2860°L- 88¥¥'0 99GG°L- 90.2°0 9S/G°0- 2ZELL'0- v/.0L'C- €220 ¥€80°L- ZhvL'0 2090°C- 06LE0 9€660- jdeossyu|
"Xe|N UIN "A9QIS Uues|N ‘XelN UIIN  "A9Qd)S UBdIN  XelN UIN "A9QIS Ues|N ‘XelN UIN "A9QIS  Uueap :19)oweled

sajenpe.ls

$9]093 sapuelis) pue abajj09

(s9jenpeln jooyds
-ybBiH) @a1baq Jeainejesseg

(o1seg ‘|ooyosg
-ybiIY jeuonesop) 43g-dvD

(synodouq jooyss-ybiH) 439

uonenb3 Ajjiqo :¢ ajqeL



‘sdnoub 1se| om] 8y} 10} 000‘0S PUe suoneltsll 000‘09 ‘dnoib
pUO8S BU} 40} 0000 PUE SUONEISY 00008 0009 O} [ENbS UI-UINg B Y dnoib Jsiy By} Joj suoness) 00008 “Bulidwes sqqio Aq uonewns3
“AloAoadsal 652 PUB {1 /0'VE ‘GOP'ZL ‘965 ZE UIYIM Pajos|es AJLIOpUEl SIENPIAIPUI 000'E "9661 O} 9/61 WOL dd3-SAVA : 89IN0S :SBJON

698G°C¢ 8/€G'¢- 1989°0 GOPL'O 9SPS'E€ 69¥6'¢C- Ccv06'0 <CLZLY'0 G68L'C 096¥'C- €LL9'0 6¥S0°0- €82F'C 6EVIE- 0LL8°0 LLEVO- youai4 uey} I8yjo JISYjoN
0L8€'¢ 1966'L- 90650 ¢9.¢'0 1066V PS.6°c- 0¥PSL0 <CZ9L°L- 09€S9°'L 02€9L- €¥ivy'0 980L°0 990} 81G9°¢C- <8850 960%v0- youai4 uey} Isyjo Isyje
LLEY'O ¢8¥9'0- €6VL'0 €€EL'0- LClL'0 €6680- €¢Lc’0 8.600- LES9'0 8989°0- 0Z8L°0 G200 22080 tvScy'0- L09L°0 Z89L°0 youali4 ueyl Jsyio
GZZ8'0 ZLGE'0- O0LGL'0 09520 09€0°'L LOEL'L- 2/62°0 G6000 O¥6E L 8ELE0- 86270 0S9S5°0 68/.°0 G868°0- G6LZ'0 8600°0- 9oUBI4 Sp J|| UOIBSI Ul SBAI
G¥6E’'0 <¢8€8'0- 9LLL'0 6V¥6L°0- PCE8L 19¢8'¢- LE€290 6.¥C0- leck'c 9€€8'L- L08S'0 80¢E€'0 80250 ¥.0L0- S¥9L'0 <¢.v0°0- paule
LEYS'0 9¥S0'L- ¥60C°0 <CleC0- LS¥6'0 96Zv'¢- <¢v.¥'0 8¢61°0- 65850 LLSE'L- /8¥2'0 182E0- 02880 €6¢90- ¢SLlc0 8.i¥L0 9 pue ¢ usamiaq ualp|iyo
8G617°0 91G6°0- 910C°0 ¢0lCc0- L¥C9'0 6Scv'c- 6¥8c'0 <2€8L°0- 88LL0 69¥.0- ¢60C°0 v.v0'0- LEEL'L 999€°0- 998L°0 €€2€0 € pue (Q usamiaq ualip|iyo
9¢08'0 618590~ V9.L°0 8¥.00 €.¥€L 08850~ ¢8¥C0 969%'0 €SL8°0 <Z89%'0- 90LL°0 0€¢C0 G900} 1LSE€L'0- ¢¢Sl'0 9lvy0 (uswi Joy | 0 [enba) xag
1699°¢ 1080'%- ¥.66'0 GOLL'O- 0699'€C 6L.v'€- G900°'L LEBOO- SOCV'y <C6.iv'v- <CL66°'0 €E€LL'0- 66Z6'€ LS.V'YV- G686'0 188L'0O- ajey Juswiojdwaun (207
82000 L¥LO'0O- €200°0 8S00°0- 89€0°0 6¥00°0 €¥00°0 90200 LOEO'O 62000 8€00°0 Z8LO'0 GS¢0°0 ¢¥00'0 92000 ZSLOO pasenbs Ajuolueg
6160 86L0°0- €0¥0°0 88€L'0 16S9C°0- 068.°0- GE€EL0'0 G6¢S°0- 6€SE€0- LGCL'0- LS00 91SG°0- 99¢€0- 9GG9'0- LEVO'O S¥61°0- Ayolueg
/2000 0%00°0- 8000°0 1000°0- O¥00°0 €900°0- €L00°'0 9000°0- 8€00'0 0900°0- ZLOO'O <LOO0- 92000 ZZ0OO'0- 80000 LOOOO- pasenbs sousliadx3
ZclL’0 1L80L0- 6.¢00 0€000 G..¢0 06SL°0- S9S0°0 1L8E0'0 6.€C°0 <cOOL'0- 8EYO'0 0080°0 049L°0 9ZLL'0- 18E€0'0 ¥9L0°0 souspadx3
8€/6°0 Vv6E€L'€- LSPGO LGZl'L- 29%P'L 0LSE€- LOL9'0 G6990- O0LLL0 G8G.°¢- ¥L2cG0 Z/ZZL'L- G960°L [9GG9°€- L¥SS0 €¥00°L- jdeosay|

Ayqo fenuj
L€E€EL'0 /90L'¢c- G9.€'0 99€9°0- ¢8¥6'0 €620¢- <29¢¥'0 1c0e'0- 96..0 L6L8L- +80€0 98%¥C0- 0080°L 9€V9'L- LSPE0 LSELO- youai4 ueyj Jayjo Jsyjon
G0lc’L GZ08'L- +96€°0 OLcl'0- 98850 O0Lege- 9/6€0 <1190 18920 SSL0°L- LLvZ'0 /8200 SveeL 6ZCc’L- ¢9¢€0 0800°0- youai4 uey} Isyjo Isyie
08G90 ¢0S0'0- ¥S80'0 S¥8C'0 GLSS'0 <¢¥veCc0- 860L°0 O00OFVL'0O L0600 L9¥9°0- /860°0 LOSC'O- +960°0 GO6S0- 9/80°0 €9¥C0- youali4 uey} Jsyio
0S8L'9 662.°€ 69LY'0 029V 0.080 LE€L20- €L¥L°0 ¥.S20 +SL9°0 LSPPO- LBEL'O G200 6S0P'0 0S6E0- €LLL'0 09L0°0 ®doueld ap || uoibes ul SeAI
G8/8'0 €950'0 /90L°0 LSS0 8LES0 O0L8S0- Geel'0 9690°0- ¢c9¥'0 02Se0- #60L°0 S0€00 €0Zy'0 999¢°0- 0L60°0 81500 palepn
69.¥'0 9/8v'0- <Zlel’'0 SCLl00- #6920 Ov¥9'0- Le6L’'0 €vi00 G020 L¥LL0- L2€L'0 668C°0- G68C°0 G209°0- LZLL'O 6/491°0- 9 pue ¢ usamiaq uaJpiyo
¢G¢S'0 €.GY°0- S9¢L'0 9€L00 88290 899G°0- <¢¥P9L'0 LL9O'0 L6ECO 86¥9°0- €LCL'0 988L°0- 900€0 L2959°0- v¥0L'0 60LL°0- € pue Q usamiasq ualp|iyo
€880 €8¥L'0 100L'0 ¥¢0S0 64..0 G200 690L°0 90€vy'0 9¥P8°0 LCcEC'O LLBO'O 9/GG°0 8986°0 LZLY'O 19200 LLOZO (uswi Joy | 0} [enbs) xog
G/GL'€ 1/9/.°¢- LL66°0 LE€LC0- GeCevy €¢98'¢c- G8E€6'0 9/96'0 906.tv ¥LL8<C- LL¥6'0 066SL 006€'S 9980°¢C- 9¥¥6'0 SGZc8’'L ajey yuswholdwaun (007
¥100°0 8¢00°0- S000°0 L1000°0- €000°0- 1L900°0- L1000'0 S€00°0- ZLOO'0- S900°0- 90000 S¥00°0- L0000 8200°0- #0000 0LOOO- pasenbs sousliadx3
89LL°0 1LyCc00- L9100 8¢v00 O0¥6€0 G06L°0 18200 868C0 O06L¥0 18LC0 S¥C00 <Clee’0 09620 960L°0 €€¢00 €00C0 sousuadx3
0GLZ'0- 8€69'€- 00Z¥'0 9¥88'L- €6/9°L- 6G28Y- L0LY'0 GI962°€- 60Zv'L- LI9v'v- €90V'0 €066'¢- C¢/28C'L- 60CY'v- 866E€0 6S518°¢C- jdaoJay|
XejN  CUIN "A9QIS UBBIN CXBIN  CUIIN "A9IS UBSIN  CXBIN  CUIN CASCIS UBSIN CXBIN CUIN "ASQ)S  Uedy uonedioiied [eniuj

sajenpe.n (S8jenpe.n) |ooY9s (o1seg ‘Jooyos

$9]093 sapuels) pue abajj09

-ybiH) 9aibaq jeainejesseg

-ybiH [euonjesop) 43g9-dv9

(snodoaq j100y2s-yBiH) 439

suonenb3 Ajjiqo [eniu] pue uonedidnued [elu] iy ajqeL



'sdnoub }se| om) 8y} 4oy 00005 PUE suonelsl 00009 ‘dnoib puooss ey 4oy 0000
pue suonessll 00008 :000°S9 0} |enba ul-uing e yum dnoub 1sai 8y Joy suoniela)l 00008 “Buldwes sqqio Aq uonewnsy “Ajgaijoadsal
6/G'/ PUB L/0'PE ‘GOP 2L ‘965 ZE UIYIM PaJOSIas Ajwopued sienpiAipul 000 "9661 0} 9/61 WoJy 4a3-SAvQ : 824n0S 'S8J0N

ovLL’'0 1L.S0°0- ¢¢¢0’0 €00 06100 <¢LS0'0- <6L00 1L9lO0O <¢2¥SO'0 80L0°0- 1L9LOO 66000- L2900 9¢v0°0- 09100 LZLOO mAg
LEYE'0 LZ¥0'0- 66¥0°0 9¢0C'0 <ZL0C'0 S98LL°0- 00500 €8€00 ++¥SC'0 1Lce0'0- 8€S0°0 L60L'0 88S€0 66200- €500 9Svl0 whg
0000°0 0S€L'0- ¥€LO'0 G€80°0- +v0000 +ZLL'O- OFPLOO €9S0°0- 00000 €€0L0- €LLO0 +.S0°0- 00000 480L°0- €€L00 G6S0°0- e,
698€'0 0¥9€'0 S€000 82.€0 O0cly'0 828¢0 L¥OO'0 ¥#96€0 8€LC0 L2620 <2000 €99¢0 99/¢0 16520 %2000 69920 O
1819943 J1jeIouAsolIp]|

6800°0- 660L°0- %1200 6290°0- SLLOO +1L80°'0- GZL0°0 G.20°0- +¥880°0- LvvPZ'0- 89€0°0 L68L°0- L20L'0- 88LZ'0- ¢820°0 8.GL°0- wng
1€¢0°0 20L0°0- 00C0°0 /8¢0°0- ¢600°0- ¥LLL'O- 20Cc00 €¥90°0- 86S0°0- ¢09L'0- ¥.L00 €L0OL0- L¥PCcO0- L6ZL°0- S8L0°0 LL90°0- whg
g8lc’0 €¥cl’'0 00200 €210 00520 88¥L'0 9Lc0O0 890C0 8€LL'0 0LL00 ++LCc00 09¢L'0 <¢lce0 LELL'O 69200 8€SC0 Mg
¢6¢0'0 1L6v0'0- €100 16000- €€200 LvSO'0- 9SL00 #SLO0- G6S0°0 GPE00- €000 SGLO0 18200 9980°0- 9€200 <ZL€00- wowd
9¥¢0'0 81¢0°0- O0LLOO G¥000 OLYO'0 96LL°0- 6S€0°0 89L00- 61800 GZ¥0'0- 16200 <¢0c00 ¢8¢€L'0 61000- 10€00 LO¥0'O owg
G6G0°'0 G1/0°0- €9€20°0 €€000- 91200 t0€0'0- 9¢¢00 6S¥c00 PPSO'0 <2690°0- 6£€00 G2000- S¥PSO'0 €990°0- 62200 /8000 Aowg
10L0°0 6S90°0- 64100 LL€0'0- ¥6CL°0 €1L200- 89€0°0 ¢2v0'0 6SC0°0 /8S0°0- #9L0°0 192¢0°0- <2€900 vIv0'0- €6L0°0 90200 wokg
GcoL'0 /8000 #6100 G2S00 082L'0 ¢¢000 #€€0'0 92900 9800 G950°0- S0C0'0 0Cl0'0- S8¥L°'0 9900°0- ZLSE00 96500 mokg
ve8L'0 ¢980°0 /8100 P9€L'0 €G6L°0 €0S0°0 P¥E€EE00 66LL°0 LL8L'O 92/00 9¢¢00 8€CL'0 000C0 <¢¥.00 68200 8SYLO Aokg
£/90°0 G910°0- 9¢l00 vlc00 62600 9/000- ¥¥c0'0 /6EQ0 _€0¥0°'0_¥890°0- /cc00 €+100- 1200 ¢Z/¥00- G¥2c0'0  +520°0 0woAg
Xe\ UIN "ASQ)S UBSIN  "XB UIN "A9Q)S UBSIN  XB UIN "A9Q)S UBBIN  XB UIN "A9Q)S UBSIN :S)0343F [enplAlpu]

s9jenpeun)

$9]093 sapuels pue abajj0)

(S@jenpels) jooyas
-yb1H) aaiba( jeainejesseyq

(o1seg ‘|Jo0Yy28

-ybBiH Jeuoi}esoA) d39-dvD

(synodouq j00yos-ybiIH) 439

(s309443 213e10ULASOIp| PUR [ENPIAIPU]) SBDLIJE|\ 9oURLIBAOD-dIUBLIEA G d|qeL



Table 6: Comparison United-States vs France (College Graduates)

College Graduates,

College or Grandes Ecoles Graduates,

United States France
Parameters: Mean StDev. Min. Max. Mean StDev. Min. Max.
Wage Equation:
Experience 0.0580 0.0032 0.0518 0.0643 0.0537 0.0035 0.0410 0.0667
Experience squared -0.0013 0.0001 -0.0015 -0.0012  -0.0008 0.0001 -0.0010  -0.0005
Seniority 0.0518 0.0029 0.0460 0.0576 0.0264 0.0027 0.0157 0.0375
Seniority squared -0.0005 0.0001 -0.0007  -0.0004  -0.0004 0.0001 -0.0007  -0.0001
Number of switches of jobs that lasted:
Up to 1 year 0.2240 0.0172 0.1905 0.2572 0.1829 0.0150 0.1198 0.2384
Between 2 and 5 years 0.1648 0.0189 0.1274 0.2018 0.0529 0.0300 -0.0704 0.1786
Between 6 and 10 years 0.3231 0.0683 0.1861 0.4572 0.1731 0.0708 -0.1087 0.4239
More than 10 years 0.4717 0.0869 0.3031 0.6425 0.0582 0.0530 -0.1644 0.2796
Seniority at last job change that lasted:
Between 2 and 5 years 0.0567 0.0070 0.0432 0.0709 0.0308 0.0102 -0.0080 0.0678
Between 6 and 10 years 0.0111 0.0097 -0.0079 0.0303 0.0079 0.0101 -0.0290 0.0457
More than 10 years 0.0062 0.0055 -0.0050 0.0166 0.0189 0.0042 0.0004 0.0357
Experience at last job change that lasted:
Up to 1 year -0.0071 0.0016 -0.0102 -0.0040  -0.0095 0.0012 -0.0135  -0.0045
Between 2 and 5 years -0.0058 0.0016 -0.0090 -0.0027  -0.0039 0.0014 -0.0094 0.0015
Between 6 and 10 years -0.0025 0.0025 -0.0073 0.0024 -0.0096 0.0024 -0.0181 -0.0013
More than 10 years -0.0026 0.0033 -0.0090 0.0036 -0.0082 0.0027 -0.0196 0.0018
Participation Equation:
Lagged Mobility yM 0.3336 0.1646 0.0111 0.6274 0.2665 0.0255 0.1764 0.3501
Lagged Participation yY 2.0046 0.0944 1.8178 2.1978 0.3414 0.0095 0.3067 0.3748
Mobility Equation:
Seniority -0.0878 0.0074 -0.1024 -0.0734 -0.0197 0.0080 -0.0462 0.0049
Seniority squared 0.0020 0.0003 0.0015 0.0026 0.0010 0.0003 0.0000 0.0022
Lagged Mobility y -0.9019 0.0552 -1.0133 -0.7953 -0.0161 0.0432 -0.1940 0.1412
Individual Effects:
Pyomo 0.8040 0.0556 0.7024 0.9005 0.0214 0.0136 -0.0165 0.0674
Pyoy 0.5716 0.0286 0.5190 0.6224 0.1364 0.0187 0.0852 0.1834
Pyow 0.1335 0.0757 0.0169 0.2714 0.0525 0.0194 0.0087 0.1025
Pyom -0.6044 0.0773 -0.7595 -0.4892 -0.0311 0.0179 -0.0659 0.0101
Pmoy 0.2896 0.0429 0.2268 0.3845 -0.0033 0.0353 -0.0775 0.0595
Pmow -0.1450 0.0884 -0.2586 0.0403 0.0045 0.0110 -0.0278 0.0346
Pmom -0.4234 0.0789 -0.5691 -0.2668  -0.0091 0.0173 -0.0491 0.0292
Pyw 0.2174 0.0553 0.1066 0.3017 0.1773 0.0200 0.1243 0.2185
Pym -0.5061 0.0656 -0.6172 -0.3874  -0.0287 0.0200 -0.0707 0.0231
Pwm -0.5352 0.0590 -0.6371 -0.4131 -0.0629 0.0214 -0.1099  -0.0089
Idiosyncratic Effects:
o° 0.2062 0.0023 0.2016 0.2104 0.3728 0.0035 0.3640 0.3869
Pwm 0.0013 -0.0111 0.0075 0.0161 -0.0835 0.0134 -0.1350 0.0000
Pym -0.0005 0.0113 -0.0217 0.0188 0.2026 0.0499 -0.0427 0.3431
Pyw -0.0496 0.0124 -0.0672 -0.0205 0.0373 0.0222 -0.0571 0.1140




Table 7: Comparison United-States vs France (High-School Dropouts)

High-School Dropouts

CEP Graduates

United States France
Parameters: Mean StDev. Min. Max. Mean StDev. Min. Max.
Wage Equation:
Experience 0.0283 0.0027 0.0229 0.0334 0.0504 0.0035 0.0372 0.0658
Experience squared -0.0007 0.0000 -0.0007  -0.0006  -0.0005 0.0001 -0.0007  -0.0003
Seniority 0.0517 0.0034 0.0455 0.0580 0.0027 0.0030 -0.0091 0.0143
Seniority squared -0.0005 0.0001 -0.0008  -0.0003 -0.0002 0.0001 -0.0006 0.0000
Number of switches of jobs that lasted:
Up to 1 year 0.0923 0.0144 0.0635 0.1203 0.0529 0.0146 -0.0051 0.1067
Between 2 and 5 years 0.0958 0.0219 0.0526 0.1386 0.0985 0.0298 -0.0245 0.2012
Between 6 and 10 years 0.1229 0.1027 -0.0569 0.3076 -0.0164 0.0667 -0.2545 0.2278
More than 10 years 0.2457 0.1078 0.0474 0.4606 0.0585 0.0509 -0.1409 0.2493
Seniority at last job change that lasted:
Between 2 and 5 years 0.0293 0.0084 0.0127 0.0456 -0.0242 0.0093 -0.0603 0.0147
Between 6 and 10 years 0.0213 0.0109 0.0003 0.0422 -0.0025 0.0090 -0.0357 0.0327
More than 10 years 0.0350 0.0053 0.0238 0.0444 -0.0167 0.0043 -0.0341 -0.0015
Experience at last job change that lasted:
Up to 1 year 0.0009 0.0012 -0.0015 0.0033 -0.0055 0.0008 -0.0082  -0.0023
Between 2 and 5 years -0.0007 0.0016 -0.0038 0.0024 -0.0031 0.0010 -0.0071 0.0005
Between 6 and 10 years 0.0007 0.0030 -0.0049 0.0060 0.0016 0.0018 -0.0053 0.0085
More than 10 years -0.0090 0.0029 -0.0150 -0.0035 0.0060 0.0021 -0.0017 0.0139
Participation Equation:
Lagged Mobility yM 0.5295 0.1258 0.3043 0.7836 0.2041 0.0249 0.1008 0.2945
Lagged Participation yY 1.7349 0.0660 1.5999 1.8530 0.5192 0.0090 0.4845 0.5557
Mobility Equation:
Seniority -0.0812 0.0115 -0.1007 -0.0605 -0.0315 0.0089 -0.0603 0.0018
Seniority squared 0.0018 0.0003 0.0011 0.0024 0.0018 0.0004 0.0003 0.0032
Lagged Mobility y -0.7190 0.0738 -0.8544 -0.5807 0.0150 0.0509 -0.1753 0.2228
Individual Effects:
Pyomo -0.1020 0.1146 -0.2589 0.1067 0.0254 0.0245 -0.0472 0.0771
Pyoy 0.7548 0.0566 0.6525 0.8747 0.1458 0.0285 0.0742 0.2000
Pyow 0.3447 0.0351 0.2732 0.4142 0.0596 0.0357 -0.0066 0.1485
Pyom 0.0278 0.2007 -0.2908 0.2281 0.0206 0.0193 -0.0414 0.0632
Pmoy 0.1972 0.0746 0.0260 0.2971 0.0087 0.0229 -0.0653 0.0545
Pmow 0.0646 0.0505 -0.0061 0.1794 0.0407 0.0301 -0.0079 0.1382
Pmom -0.0573 0.1666 -0.2619 0.2194 -0.0312 0.0236 -0.0865 0.0281
Pyw 0.2958 0.0282 0.2292 0.3560 0.2538 0.0369 0.1737 0.3272
Pym -0.2100 0.1053 -0.3832 -0.0429  -0.0677 0.0185 -0.1291 -0.0241
Pwm -0.2744 0.0799 -0.4083 -0.1348 -0.1578 0.0282 -0.2188  -0.1027
Idiosyncratic Effects:
o* 0.2448 0.0064 0.2331 0.2539 0.2669 0.0024 0.2591 0.2765
Pwm -0.0055 0.0074 -0.0185 0.0072 -0.0595 0.0133 -0.1085 0.0000
Pym 0.0029 0.0077 -0.0117 0.0160 0.1455 0.0573 -0.0299 0.3588
Pyw -0.0346 0.0072 -0.0497 -0.0183 0.0171 0.0160 -0.0436 0.0677




Table 8: Estimated Cumulative and Marginal Returns to Experience and Seniority: U.S. and France

Cumulative Returns Marginal Returns (in %)
Years of Experience Years of Experience
5 10 15 5 10 15
Panel A: USA
HS Dropouts 0.101 0.246 0.472 2.661 1.959 1.256
(0.005) (0.012) (0.022) (0.286) (0.248) (0.215)
College Graduates 0.256 0.446 0.567 4.455 3.109 1.763
(0.015) (0.029) (0.040) (0.285) (0.253) (0.231)
Panel B: France
HS Dropouts 0.240 0.458 0.652 4.575 4112 3.648
(0.017) (0.031) (0.045) (0.314) (0.285) (0.265)
College Graduates 0.249 0.459 0.630 4.587 3.808 3.030
(0.016) (0.030) (0.042) (0.303) (0.263) (0.241)
Cumulative Returns Marginal Returns (in %)
Years of Seniority Years of Seniority
5 10 15 5 10 15
Panel A: USA
HS Dropouts 0.266 0.347 0.392 4.721 4.314 3.906
(0.029) (0.040) (0.050) (0.216) (0.169) (0.156)
College Graduates 0.236 0.449 0.637 4.485 4.001 3.517
(0.014) (0.025) (0.034) (0.247) (0.209) (0.205)
Panel B: France
HS Dropouts 0.006 -0.002 -0.025 -0.021 -0.307 -0.594
(0.014) (0.027) (0.039) (0.269) (0.257) (0.267)
College Graduates 0.122 0.225 0.307 2.245 1.849 1.453
(0.012) (0.023) (0.031) (0.225) (0.199) (0.207)

Notes: Sources: PSID for the U.S. and DADS-EDP for France. Estimates from BFKT and this paper.
Bayesian estimation methods.



Table 9: Comparison of Estimates (OLS, IV a la Altonji)

uU.S. France
Altonji-Williams HS Dropouts College HS Dropouts College
Linear tenure 0.046 0.037 -0.004 -0.001
(0.006) (0.006) (0.003) (0.003)
Linear experience 0.055 0.058 0.036 0.051
(0.011) (0.014) (0.004) (0.004)
Cumulative Returns to Tenure
2 years 0.062 0.043 -0.008 -0.002
(0.010) (0.008) (0.005) (0.007)
5 years 0.112 0.078 -0.020 -0.005
(0.017) (0.014) (0.014) (0.017)
10 years 0.131 0.092 -0.042 -0.013
(0.019) (0.015) (0.029) (0.035)
15 years 0.131 0.090 -0.064 -0.022
(0.018) (0.016) (0.046) (0.056)
20 years 0.146 0.099 -0.088 -0.034
(0.019) (0.020) (0.066) (0.080)
OLS
Linear tenure 0.058 0.040 0.001 0.021
(0.006) (0.005) (0.002) (0.002)
Linear experience 0.059 0.059 0.037 0.039
(0.010) (0.008) (0.003) (0.004)
Cumulative Returns to Tenure
2 years 0.099 0.068 0.003 0.041
(0.009) (0.007) (0.004) (0.005)
5 years 0.197 0.136 0.013 0.096
(0.015) (0.012) (0.009) (0.012)
10 years 0.273 0.189 0.042 0.171
(0.016) (0.013) (0.020) (0.026)
15 years 0.300 0.208 0.087 0.226
(0.017) (0.015) (0.032) (0.041)
20 years 0.328 0.223 0.147 0.260
(0.017) (0.018) (0.046) (0.059)
System
Linear tenure 0.052 0.052 0.003 0.026
(0.003) (0.003) (0.003) (0.003)
Linear experience 0.028 0.058 0.050 0.054
(0.003) (0.003) (0.004) (0.004)

Notes: Sources: PSID for the U.S., DADS-EDP for France

The panel labeled Altonji-Williams reports estimates using instrumental
variables for tenure (diff. with average tenure in the job) as in Altonji-Williams
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