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1. INTRODUCTION

The idea that wages rise with job seniority is the foundation of the theory of specific hu-
man capital, as well as other commonly accepted theories of compensation. The extent
to which tenure affects wages is important for several reasons: First and foremost, the
wage-tenure profile gives fundamental insight to the structure of earnings over careers.
Second, the wage-tenure profile is a key determinant of the extent to which the earnings
power of individuals is tied to specific jobs, and it is important for assessment of the
losses suffered by “displaced” workers. Third, evidence that wages rise with job tenure
has been used to explain the decline in quit rates with tenure, since the wage growth on
the current job lowers the probability that the worker will locate a superior alternative.

In our paper, we first discuss the problem of the empirical identification of returns to
tenure. Returns to tenure and experience are expected to be biased when estimated with
the traditional regression method, OLS (Ordinary Least Squares). The reason for these
distortions lies in the likely correlations between experience, tenure and unobserved in-
dividual and job match specific effects. For example, since tenure is simply a function of
past quit and layoff decisions, it will be positively correlated with individual characteris-
tics and jobs which lead to lower quit rates and layoffs. These same characteristics are
likely to be positively related to worker productivity, and, in competitive labor markets,
to wages. For this reason, the traditional regression method (OLS) is likely to overesti-
mate returns to tenure.

To handle these biases, we concentrate on two methodological approaches, which
have been widely discussed in the literature on specific human capital, namely the in-

' Cornelia Luchsinger is affiliated with the Centre for Energy Policy and Economics (CEPE), ETH
Ziirich.

Rafael Lalive is affiliated with Tinbergen Institute, Amsterdam.

Jorg Wild is affiliated with Plaut (Schweiz) Consulting AG, Strategieberatung, Bern and CEPE,
ETH Ziirich.

We thank Josef Zweimiiller and an anonymous referee for valuable comments on a previous ver-
sion of the paper. Financial support from the Swiss National Science Foundation is gratefully ac-
knowledged.

Schweiz. Zeitschrift fiir Volkswirtschaft und Statistik 2003, Vol. 139 (2) 207-229



208 LUCHSINGER/LALIVE/WILD

strumental variables approach proposed by ArLtonii and SHAKOTKO (1987, hereafter,
AS) and the two-stage estimation procedure of TopeL (1991).! In their paper “Do
Wages Rise with Job Seniority?”, AS propose to solve the correlation problem between
tenure and the components of the error term by using an instrumental variable for te-
nure, which is uncorrelated with the individual and job-specific component of the error
term, but highly correlated with job tenure. ToPEL’s basic idea is that within-job wage
growth combines the returns to general and job-specific experience. Thus in a first stage
he estimates wage growth within the same job, and in a second stage he makes a cross-
sectional comparison of the wages of workers who started new jobs at different points in
their careers. This gives an upper bound on the returns to experience and thus allows se-
parating these two wage growth effects while eliminating the biases that arise with OLS.

However, the two approaches revealed diverse estimates for returns to tenure and ex-
perience in the United States. While AS named a wage effect of 6,8 % within 10 years
with the same employer in their preferred specification (which is only about one fifth of
the corresponding OLS estimate!), ToPEL estimated a tenure effect of 28 % within the
same period of time. ALToNJI and WiLL1AMS (1997, hereafter, AW) responded ToPEL’s
article with the replication and re-estimation of ToPEL’s sample, and got substantially
different returns. They argued that the main differences between the AS and TorEL
methodology arise due to three reasons: First, the two methodologies differ in their sus-
ceptibility to measurement errors in tenure. Second, they are sensitive to different meth-
ods that may be used to control for economy-wide trends in wages and inflation. Finally,
unobserved productivity differences tend to bias the AS estimator differently from the
ToPEL estimator.

The aim of this paper is to compare the two alternative methodologies with a data set
covering a time period with low inflation. In Switzerland, there was essentially zero in-
flation between 1994 and 1998. This means that the method of controlling for economy
wide trend growth cannot be important in explaining differences between the TopEL and
the AS method. Thus it is, potentially, possible to rule out an important confound in es-
timating returns to tenure using Swiss data.

Our results indicate that there are substantial differences between the AS and TopEL
approach. While ToPEL’s approach produces an estimate of the returns to tenure of
about 8 percent after 10 years, estimates based on the AS approach are about one fourth
of this number. These differences are robust to a number of different ways of dealing
with economy wide wage growth. Our findings thus suggest that the detrending proce-
dure used is not important in explaining differences between the AS and the ToPEL esti-
mator.

Returns to tenure for Switzerland have been estimated as a “side product” in at least
two recent studies. FERRO Luzzi (1994) investigates the inter-industry structure of wages
based on a Mincer-type wage equation. Returns to tenure are based on OLS allowing for

1. See DusTMAN and MEGHIR (2001) and MANNING (1998) for further recent approaches to inves-
tigate returns to tenure.
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a quadratic in tenure. The estimated returns to 10 years of tenure are roughly 10 percent.
Baranzint and FErro Luzzi (2001) investigates the compensating wage differential
for workplace injury or illness risk. Returns to tenure are estimated using OLS allowing
for a linear tenure effect. The return to 10 years of tenure is about 4 percent. Thus, the
results in our paper are roughly in line with previous evidence on returns to tenure in
Switzerland. It is important to stress, however, that none of these previous studies is
based on an estimator that is robust to the presence of unobserved heterogeneity.

The paper is organized as follows: Section 2 presents the different empirical meth-
odologies that have been suggested to measure returns to tenure. Section 3 describes
the Swiss data set. The regression results are presented in section 4. Our main findings
will be summarized in section 5.

2. METHODOLOGICAL BACKGROUND
2.1. The Basic Wage Model

AS, TopeL and AW work with the wage model
Wije = Bot + 81 Xije + BoTije + iy (1)

where W;; denotes the log real wage of person ¢ in job j in period ¢, X;j is total labor
market experience, and T;j, is tenure with the current employer. Parameters 3, and 3,
represent average returns to experience and tenure, respectively, and are the parameters
of interest in this paper. The equation abstracts from a set of control variables?, and
from nonlinear terms in experience and tenure.

The error term is decomposed as

Eije = i + 0ij + nije + wir, (2)

where 4; is a fixed individual specific error component, 6;; is a fixed job match specific
error component, 7;;; is a time varying job match specific component, and v;; is the sum
of measurement errors in the wage and a person specific error component that affects
wages of all employees. AS, ToPeL and AW all ignore v;; because it is unlikely to be re-
lated to turnover behavior. TopPEL argues that 7,; is unlikely to influence his analysis if it
is a random walk and shows that the data are consistent with that. In our study, we
mainly rely on these findings and concentrate on the individual and the job match speci-
fic error components.

2. These controls are type of schooling, industry, fixed-term contract, full-time or part-time job,
overtime hours, family status (married, number of children, baby present, spouse working), and
nationality. See Table Al in the appendix for means and standard deviations of these variables.
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The key parameters of interest are 3y, 3, and (3, where 3, is the partial effect of an
additional year of experience on the wage, and (3, is the partial effect of tenure. The
parameter (3, is an economy wide trend in real wages. Many studies have used OLS to
estimate these parameters, and they consistently find large returns to tenure. AS and
TorkeL find that using OLS, the wage effect of tenure within ten years is about 30 % and
35 % respectively.

However, using OLS to estimate these parameters is inappropriate because of the
likely correlation between experience and tenure with the unobserved heterogeneity
(individual and job match specific). Tenure and experience are likely to be correlated
with the components of the error term because of several reasons:

e Tenure is likely to be a negative function of past layoff and quit decisions; the lower
personal productivity is (the lower y;), the shorter tends to be the time with the same
employer. This likely behavior will lead to an upward bias in estimating returns to
tenure with OLS.

e Matching and search models (BURDETT, 1978) imply that job shopping over a career
will induce a positive correlation between experience and the unobserved job match
component, §;; (experienced workers had more time to locate a good job).

* The correlation between tenure and 6;; is ambiguous. On the one hand, workers will
be less likely to quit high wage jobs, inducing that the correlation is positive. On the
other hand, voluntary job changes will lead to low tenure values and therefore in-
duce this relationship to be negative. Thus it is difficult to sign the effect of this cor-
relation on the estimation results for returns to tenure.

2.2. Altonji and Shakotko's Instrumental Variables Estimator

Altonji and Shakotko’s general wage model differs only slightly from the general wage
model. The authors propose an instrumental variable to address the problems of indivi-
dual and job match heterogeneity in the wage model. They specify the principal instru-
mental variable as the deviation of tenure from its mean for the sample observation on a
given job match, DT, it = Tije — T . This variable is uncorrelated by construction with
both the individual specific error component of the wage equation and the permanent
job match component. Abstracting from 7, this variable is a valid instrument because
it is orthogonal to the job match specific and personal error components. AS refer to this
estimator as the V1 estimator. They get estimated returns to tenure, which are only
about one fifth of what they would get with OLS. However, there are different possible
sources of biases in the IV'1 estimator:

e The likely positive correlation between experience and the job match specific error
component 6;; leads to a positive bias in 3/'!, and therefore to a negative bias in es-
timating returns to tenure (35'1).
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e There are problems in measuring tenure. This might arise with OLS too, but the im-
portance on the estimations is likely to be greater with AS, because the variance of
measurement error is larger in the instrument for tenure than in raw tenure.3

2.3. ToPEL’s Two-Stage Estimation Procedure

ToPEL estimates returns to tenure with an alternative two-stage method. First, he esti-
mates the wage growth for employees within the same job. With this strategy, he is able
to eliminate the biases that arise because of the individual and the job match specific er-
ror terms, because these terms are constant within the same job. In a second stage, he
divides the effect of tenure and experience on wages. TOPEL subtracts the wage effect
per year (using the coefficients from the first stage), such that he obtains the wage level
at the beginning of a job. He uses this wage to identify the effect of experience on wages
when a job begins.

2.3.1. Real Wage Growth within the Same Job

With the information on years within the same job, it is easy to see if the employees have
changed their job. For the employees who stayed with the same employer over the years
considered (stayers), one can compute within-job wage growth as follows:

Wit — Wiji—1 = Br + B2 + €5t — €ijt—1 (3)

With this method, the individual and the job match specific effect are eliminated. Since
there’s always one year between two periods, one can say that AX = AT = 1. There-
fore, wage growth (W;j; — Wij,_,) is the sum of returns to general and job specific human
capital accumulation, and thus reflects the sum of returns to tenure and experience. In a
second step, TOPEL regresses wage growth on a constant, and gets a consistent estimator
of wage growth (8; + (), if the estimator (g;;; — €;j,—1) has an average value of zero. In
addition, he includes higher order terms of tenure and experience and changes in
dummy variables.*

2.3.2. Estimated Returns to Experience and Job Tenure

The second stage of the ToPEL estimation separates the effects on wage growth of an ad-
ditional year of job tenure () and labor market experience (3;) respectively.

3. See GriLICHES (1979) or GriLicHES and HausmaN (1986) for a theoretical illustration.
4. For example: if an employee gets married in one year, in this year the variable “dmarried” has a
value of one, otherwise a value of zero.
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Labor market experience X is the sum of labor market experience at the start of the
current X job plus tenure on that job T};. The model (1) can be rewritten as:

Wi = X0 + Tijn B+ €ijt (4)

where T;;; = number of years within the same job (tenure) and B = §; + f». The first
term on the right side of the equation represents the wage at the beginning of the job,
whereas the second term describes the wage effect of accumulated general and firm-spe-
cific human capital within the same job.

Equation (4) and the wage differentials from (3) lead us to:

Wi — TiﬂB = Xoijub + € (5)
where B = (81 + B2) is the consistent estimator from the first stage. Equation (5) de-
scribes the relationship between the estimated wage at the beginning of the job and the
valuation of the employee’s previous experience. With subtraction from the first estima-
tor, a lower bound of the wage effect of job tenure can be identified.

ToreL’s model relies on the assumption that both the job match specific and the indi-
vidual error terms are constant over time and thus disappear when the equation is ex-
pressed in wage differentials. If experience is uncorrelated with job match or individual
heterogeneity, the ToPEL estimator of returns to tenure and experience is unbiased.

2.4. Differences and Problems of the Approaches

AS, TopeL and AW used substantially the same sample of U.S. data collected in the Pa-
nel Study of Income Dynamics (PSID). All calculations were made for the years be-
tween 1968 and 1981 (AS) and 1983 (TopeL). Only white male employees, aged between
18 and 65, were included. Table 1 gives a short overview of the results of TopPEL’s and
AS’s estimations:

Table 1: estimated returns to tenure within 10 years
for the different methodological approaches (log wage increase)

OLS AS-Method (IV1) ToPEL's Method (2-step estimator)
ALTONJI/SHAKOTKO (1987) 0.263 0.066
ToreL (1991) 0.300 0.246

Note: The results displayed in this table apply to the preferred estimations of the authors.

Let us first consider AS’s estimations. With the standard estimation method, they get a
value for the wage effect within ten years with the same employer of 0.263. This means
that an employee who is on the same job since this time period would take a wage loss of
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about 30% (e%%% — 1) of his income if his job ended exogenously, or if he decided to
quit. When AS run the estimations with their alternative method, they display a wage
growth effect from tenure of 6.8 % (e*%° — 1) in 10 years on the same job, which is only
about one fifth of what was computed with OLS. These results imply that a large part of
the differences to OLS is caused by the strong correlation between wages and tenure (or
that with the V1 approach, one can eliminate the mentioned biases). The small returns
to tenure with AS’s approach are accompanied by greater returns to general experience,
namely 31.7 % in the first ten years on the same job when computed with OLS or 48.2%
with the IV'1 procedure. This might be explained by the correlation between experience
and tenure (a downward bias in tenure leads to an upward bias in experience). Thus,
with the IV1 method, AS assign most of the wage growth to general experience, and
only a modest part to tenure.

The contrary is the case with ToPEL’s results. He estimates a wage effect of tenure of
about 28 % for 10 years with the same employer, which is little below his OLS estimation
result (35%). Altonji and Williams get substantially smaller returns to tenure, namely
about 11 %, when they replicate the sample and re-estimate ToPEL’s procedure.

These different results raise the question which method yields the better estimations.
AW stress that among other reasons there are two important reasons, which might ex-
plain the divergent messages and which will be discussed in the following subsections:’

¢ different methods in controlling for economy wide time trends and changes in sam-
ple composition,
* measurement error in tenure.

24.1. Different Methods to Control for Economy Wide Trends in Wages and Changes
in Sample Composition

There are two different ways of dealing with economy wide growth in real wages. The
first method suggests to control for average wage growth within the sample as shown in
equation (1). This procedure has been applied by AS. TopeL deflates nominal wages
using the MuRPHY-WELCH (1987) index, which nets out both real aggregate wage
growth and changes in the price level. This means that he uses information from outside
the sample to control for aggregate wage growth. There are two problems with the “time
trend” approach:

* Time is not statistically exogenous in panel data. With rising experience, job match
quality (6;;) rises with time (persons with high market experience have had more

5. We concentrate on these two explanations. Further possible causes for unequal results are the
functional form and the inconsistent timing of the tenure and earnings measures. Both ToPEL
and AS showed that the functional form doesn’t influence the results substantially; this is in line
with our findings. In the PSID data, most variables refer to the survey date, while the wage mea-
sure is annual earnings divided by annual hours in the previous calendar year. This possibility
doesn’t apply to our data set, because all variables refer to the survey year.
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time to locate a good job). In this situation, treating time as exogenous might lead to
an overstatement of temporal wage growth and thus to a downward bias in returns to
seniority.

e Time may be correlated with the mean of y,;: Household heads with better unob-
served characteristics y; are likely to respond more often to the survey. Thus, sample
attrition leads to an increase in average p; with time, again causing a downward bias
in returns to seniority.

AW use different treatments of the time trend to check the influence on the estimators
of returns to tenure; they conclude that the use of the MURPHY-WELCH wage index to
detrend real wages (used by ToPEL) has little effect on the OLS estimates (they are per-
sistent at 0.27 within 10 years of job tenure). The same outcome applies to the TOPEL
estimator; here the coefficients of returns to tenure range between 0.22 (year dummies)
and 0.25 (deflated wages). The effect of the use of different time trends is substantial to
the IV1 approach; here AW observe a large upward change in the estimator for returns
to tenure when deflating the wage data using the MURPHY-WELCH index (0.246) com-
pared to the results which arise from treating time as exogenous using year dummies
(0.093). So the net result of using deflated wage data is to move the ToPEL estimator clo-
ser to OLS and the 1V'1 estimator closer to both the TopeEL and OLS estimates.

2.4.2. Measurement Error in Tenure

TopEL specifies measurement errors in tenure in the AS sample as one of the leading
factors to the differences in conclusions of the two articles. He argues that tenure is often
measured in intervals of several years, such that year-to-year changes in recorded job te-
nure often don’t have the theoretical value of one. ToPEL reports that the estimated ef-
fect of tenure on wages rises substantially when he uses the IV'1 estimator with his cor-
rected tenure measure.

AW state that AS were aware of the problems with measuring tenure. They found
that eliminating the effects of bracketing of tenure values in the early years and unusual
changes in tenure or smoothing the tenure variable increased their basic estimate from
0.067 to 0.084. They concluded that the measurement error is important, but not sub-
stantial, to their conclusions. Thus, the magnitude of the results seems to stay the same,
in the sense that AS do not find very large wage effects from tenure. One could argue
that if there’s a problem in measuring tenure, it is the same, no matter which estimation
method is implemented. All the same, as we discussed before, the changes in the var-
iance of the error term when different methods are used has a larger impact on AS’s re-
sults, because overall variance is greater than with the other approaches (see GRILICHES,
1979; or GriLicHES and HAusMAN, 1986).

The main problem with previous research on the differences between the AS and To-
PEL approach is that during the sample period (1968-1983) both, aggregate real wage
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growth and inflation were substantial. In contrast, we address the differences between
the AS and the TopEL approach based on a time period where both, aggregate real
wage growth and inflation were negligible compared to the United Stats. Thus, we elim-
inate the first important source of different estimates in the returns to tenure. This al-
lows examining the empirical relevance of “measurement error in tenure” explanation.

3. THE DATA

We applied the different methodological proposals to the Swiss Labor Force Survey
(SLFS, Schweizerische Arbeitskrafteerhebung). The dataset covers the period from
1991 until 1998. The sample selection procedure was as follows: We restrict attention to
males aged 18 to 65 for reasons of comparability to the AS and TopEL study. Second, we
discard observations that were surveyed outside the panel in 1995 because for these in-
dividuals there is no time-series information regarding wages and tenure. The resulting
number of observations in the sample is 25°236. We estimate the second stage of the To-
PEL estimation, AS and OLS with this sample.

In contrast to the PSID the SLFS is a rotating panel, which means that every person is
in the survey during (at most) five consecutive years. This is different from AS, ToPEL
and AW who observe people who were in the sample during the whole time from 1968
until 1981 (1983 for TopeL). This property of our sample is important for the considera-
tions made before: The fact that our panel is rotating leads to the presumption that the
problem of the correlation between time and experience or tenure is less prevalent in
our sample than in the PSID data set.

Because of the property of being a rotating panel, not every person is represented in
our sample during the same time period (i.e. 5 years). Some persons have joined the
sample in 1996 or 1997, which leads to only two or three observations for these indivi-
duals. Table 2 gives the statistics for the number of individuals for each survey year, re-
spectively for the number of years the individuals have stayed in the sample.

Table 2: Sample Composition

Number of Years in the Sample Percents of Individuals Percents of Observations
2 37.42 23.52
3 25.16 2371
4 19.17 24.09
5 1825 28.68
Total 100.00 100.00

Table 2 shows that more than 37 percent of the individuals stayed in the survey for only
two years, whereas only about 18 percent of the observed individuals were in the panel
during the whole rotation period. This implies that the most recent cohort of survey en-
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trants can only be observed for two years whereas the cohort of survey entrants from
1991 can be observed the full five years. The uniform distribution of the number of ob-
servations is in line with expectations.

The second important advantage of using this dataset is that during the time period
under consideration the economy-wide growth in wages was very low. From 1991 to
1998 nominal wages for men in Switzerland only grew by a yearly average of 2.5 %. This
compares very favorably to the 8 % wage growth from 1968 to 1983 in the U.S. labor
market. Moreover, real wages of Swiss men only grew by an average of 0.4 % in our sam-
ple. Therefore, the control of the economy-wide trend will only be of minor importance
compared to the PSID sample used by AS and TopkeL. This is particularly the case for
the years after 1995 with an average growth of nominal wages of 0.9 % and real wages
of 0.1% respectively. The development of real wages, nominal wages and consumer
prices is shown in Table 3.

Table 3: Consumer price inflation, nominal and real wage growth for men in Switzerland, 1991-1998

1991 1992 1993 1994 1995 1996 1997 1998

Consumer price inflation 59% 4.0% 33% 09% 18% 08% 05% 00%
Nominal wage growth (men) 7.1% 49% 26% 1.5% 1L1% 12% 04% 08%
" Real wage growth (men) 1.9% 15% -08% 04% -04% 04% 00% 04%

Note: Source, Swiss Federal Office of Statistics (1999), Swiss Statistical Yearbook 2000; own calcul-
ations.

In the empirical part, we will utilize the low wage growth property of our sample and run
regressions for different detrending procedures.

The dependent variable is the log of the hourly rate of pay. This variable was con-
structed as follows: The starting point was the indicated monthly or yearly rate of pay of
the individuals. Employees can report the net or gross wage; for the individuals which
reported the gross monthly wage, we subtracted 11.5 percent to get the net wage.® Sec-
ond, bonus payments or other kinds of gratuities were added to the rate of pay. Finally,
we divided this monthly or yearly rate of pay measure by the imputed monthly or annual
working time (hours) to get the nominal hourly rate of pay. The detrended hourly rate of
pay was constructed as the log of the nominal hourly rate of pay minus the log of the
price level.

The crucial explanatory variable is tenure. In the SLFS, this variable is the response to
the following question

“How long have you been employed with your current employer?”

Arguably, this tenure variable has a number of advantages compared to the tenure vari-
able in the PSID that is the basis for the AS, TorEL and AW studies. First, in the PSID it

6.  Social security contributions are roughly 11.5 percent of gross wages in Switzerland.
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is sometimes not clear whether the interviewer is asking about promotions or quits when
measuring tenure. Second, in early PSID years the tenure variable was bracketed. This
implies that the tenure variable is necessarily fraught with measurement error. A simple
test of the quality of the tenure variable in the SLFS involves measuring increases in te-
nure exceeding 1.5 years in two consecutive waves as a proportion of all job stayers. The
idea behind this check is that it is not possible that the tenure variable increases by more
than 1.5 years between two consecutive waves because the interview period is one quar-
ter. In our dataset, this proportion is roughly 13 percent, which is a rather low fraction.’

Table 4 summarizes the properties of the most important variables in our sample. The
full data set covers 25’236 observations. The real hourly wage during the observation
period is 43.15 Swiss Francs, which corresponds to 31.4 US$ within this time frame.
There is a large dispersion over individuals in the wage data, which is reflected in the
corresponding standard deviations. The average worker in our sample has been on the
same job (tenure) for somewhat longer than a decade. This figure is quite close to the
observations on the U.S. labor market (TopPeL displays mean tenure of 9.978 years for
the PSID sample from 1968 to 1983). The workers display a mean labor market experi-
ence of twice as much, i.e. more than 19 years, which is also in line with the U.S. observa-
tions. The mean age of the workers is 39 years.

Table 4: Descriptive statistics

Full Data Set (N = 25°236) Stayers (1% Stage TopeL) (N = 127252)
Mean Standard Deviation Mean Standard Deviation
Real Hourly Wage (CHF) 43.15 27.18 43.542 20.57
Ln of Real Hourly Wage 3.67 0.40 3.69 0.38
Change in Real Wage 0.017 0.174
Tenure 10.16 9.54 11.75 9.50
Experience 19.28 12.05 20.45 11.90
Age 39.34 10.94 40.41 10.74

Note: a) Averages for levels refer to second period.

The dataset used for the first stage TOPEL estimation (section 2) contains 12°252 obser-
vations on wage changes. In this reduced sample the second period real wage is compar-
able to the full dataset, but it display a smaller standard deviation. This can be explained
by the fact that the jobs at the lower/upper bound of the wage dispersion are less persis-
tent (for example due to job shopping). The average wage increase on the job is 0.017 or
roughly 1.7 percent. Job stayers have more labor market experience and naturally have
longer tenure than the workers of the overall sample.

7. Note that it is well possible that tenure increases by less than 0.5 years between two consecutive
waves, because individuals may become temporarily unemployed and then be recalled to their
previous employer.
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Besides these two crucial variables for this study, we used additional control variables.
These variables refer to socioeconomic information (for example if the employee is mar-
ried, has children, nationality of the individual, etc.), information on the job (if the job is
fixed-term, if it is a part-time job, if the employee is looking for another job, etc.), infor-
mation on the education of the employees and the industry of the previous employer.
See Table Al in the Appendix for descriptive statistics on these variables.

4. ESTIMATION RESULTS

In this section we first present results on the returns to tenure for Swiss male workers
based on the AS and the ToPEL approach. Second, we examine the relevance of using
different methods of dealing with economy wide wage growth. Finally, we present esti-
mates based on a time period where controlling for economy wide wage growth is, essen-
tially, irrelevant.

Table 5: Returns to tenure within 10 years

Nominal wages with year dummies Detrended wages
(AS’s approach) (TopEL's approach)

OLS 0.075 0.075

(0.015) (0.015)
ALTONJI/SHAKOTKO 0.017

(0.067)
ToreL 0.083

(0.025)

Note: Standard error in parentheses.

Table 5 shows the returns to tenure based on the three main approaches suggested in the
literature.® OLS estimates suggest that the return to firm specific capital is 7.8 % (= exp
(0.075) — 1) within the first 10 years. Results based on the AS approach show that the
returns to 10 years of seniority are positive but insignificant. The point estimate is
1.7 %. This finding is in line with the hypothesis that the ordinary least squares approach
leads to an overestimation of the returns to tenure because the OLS error term and se-
niority are positively correlated. In contrast, Table 5 indicates that the returns to tenure
within the first 10 years based on TopPeL’s approach are 8.6 %. This replicates the finding
that the AS estimator and the TopPEL estimator produce widely dispersed estimates of
the returns to specific capital. The surprising finding in Table 5 is that ToPEL estimates
and OLS estimates are of the same order of magnitude. On one hand, this may suggest
that omitted variable bias in the OLS estimator is less strong than previously hypothe-

8. All estimates control for standard controls used in wage regressions as well as for nonlinear te-
nure and experience profiles. See tables A2 to A5 for detailed estimation results.
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sized. On the other hand, this may be due to the fact that measurement error in tenure
may bias OLS estimates downward more strongly than ToPEL estimates.’

Table 6: Returns to tenure within 10 years

Nominal wages with year dummies Detrended wages
(AS’s approach) (ToPEL’s approach)
ALTONJI/SHAKOTKO 0.018
(0.067)
ToPEL 0.075
(0.024)

Note: Standard error in parentheses.

Table 6 addresses the question whether it is possible to align the AS and ToPEL esti-
mates by interchanging the method of dealing with economy wide wage growth. We re-
port results based on the AS estimator based on wage data which were deflated using
the consumer price index (ToPEL’s preferred approach).!? Second. we present TOPEL es-
timates using nominal wages with year dummies (AS preferred approach). Table 6 sug-
gests that none of the differences in the estimated returns to tenure can be assigned to
the different treatments of aggregate wage growth. Returns to tenure based on the AS
approach using ToPEL’s detrending method are 1.8 %. ToPEL returns based on AS’s de-
trending method are 7.8 % within 10 years. This suggests that the main cause of the dif-
ferences in the two estimates is due to the estimation procedure.

Table 7: Sensitivity Analysis: A Period with no Wage Growth

Nominal wages, no time trend (1995-1998)

OLS 0.076
(0.020)

ALTONJI/SHAKOTKO 0.018
(0.091)

ToPEL 0.082
(0.036)

Note: Standard error in parentheses.

9. The literature concerned with the causal effects of education on wages provides an interesting
parallel to our finding that the OLS estimator does not perform so “badly”. In the “returns to
education” literature, the expectation is also that OLS leads to an upward bias in the effect of
education on wages because individuals with higher unobserved productivity choose higher edu-
cation. However, when ANGRIsT and KRUEGER (1991) address ability bias using instruments for
education, they find that the OLS estimator of returns to education is lower than the IV estimator
for education. The interpretation put forward by ASHENFELTER and Rousk (1998) is that ability
bias and attenuation bias have offsetting effects on the OLS estimator.

10.  We do not account for aggregate real wage growth because it was essentially zero in the observa-
tion period.
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Table 7 presents the results of a sensitivity analysis, in which estimated returns to 10
years of tenure are based on a sample period where controlling for aggregate real wage
growth is not essential. In the period from 1995-1998, real wages grew on average by
0.1 % per year and consumer price inflation was 0.7 % per year. We applied OLS, as
well as AS’s and TopeL’s approaches to a reduced data sample (years 1995-1998;
12’308 observations) and ran the regressions on nominal wages without controlling for
time. The advantage of this last approach is that it is neither necessary to develop an index
nor is it necessary to assume statistical exogeneity of time. We find persistent differences
in the returns to 10 years of tenure between the two estimation methods (AS and To-
PEL). Moreover, the magnitude of the results remains constant within the different esti-
mation procedures.

5. CONCLUSIONS

The question of whether or not wages rise with job seniority is of practical as well as the-
oretical importance. From an employee/employer point of view, the wage-tenure profile
gives valuable insight into the structure of earnings over careers. The wage-tenure pro-
file determines to what degree the earnings power of an employee is linked to a specific
job, and it is important for valuation of the losses suffered by “displaced” workers.

The problem of measuring returns to tenure has been widely discussed in the last dec-
ade, especially in the U.S. There are two well-known approaches to deal with unob-
served heterogeneity, which, in general, tell different stories about the extent to which
wages rise with job tenure. The first method was proposed by ALToNJ1 and SHAKOTKO
(1987), where an attempt was made to solve the correlation problem between tenure
and the components of the error term. AS use an instrumental variable for tenure, which
is uncorrelated with the individual and job-specific component of the error term, but
highly correlated with job tenure. ToPEL's (1991) basic idea is that within-job wage
growth combines the returns to general and job-specific experience. He estimates re-
turns to tenure with a two-stage-procedure.

These two approaches yielded disparate estimates for returns to tenure in the United
States, which prompted the debate on which strategy yields better estimates. While AS
named a wage effect of 6,8 % within 10 years with the same employer in their preferred
specification (which is only about one fifth of the corresponding OLS estimate!), TopPEL
estimated a tenure effect of 28 % within the same period of time. ALToNJI and WiL-
Liams (1997) specify several reasons for these diverging results. The most important
ones are measurement errors in tenure, the difficulty to control for economy-wide trends
in wages and inflation, and differential bias due to unobserved job match and individual
heterogeneity.

We can rule out the latter argument because real wage changes and inflation were
very low during the observation period. We use several approaches to detrend nominal
wages to test this assumption. First, we run our regressions with deflated wages, then use
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nominal wages with year dummies, and finally run the regressions with nominal wages
for a time period where inflation was very close to zero (1995 to 1998).

Our results are in accordance with the experiences in the U.S. in the sense that with
TopeL’s method, we get substantially higher returns to tenure than with the AS ap-
proach. ToPEL’s estimation results imply that a Swiss employee gets a wage increase of
about 8 % after 10 years with the same employer, compared to his wage at the beginning
of the job. The estimation results are substantially smaller when AS’s approach is used;
they assign only about 1.8 % to this effect.

Thus, our results suggest that with using the advantageous properties of our data set,
we can rule out one of the three main reasons why the estimators of the two approaches
differ, namely the different detrending procedures. The remaining differences in the re-
sults we found might therefore either be ascribed to differential biases due to unob-
served heterogeneity or to measuring problems in tenure, which should be addressed in
further research in this area.
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APPENDIX

Table Al: Descriptive Statistics

Descriptive Statistics, N = 25'236

Variable Explanation Mean Std. Deviation
LNWAGE Wage (log) 3.669E-+00 3.995E-01
YHATI1 Resulting Pay at Beginning of the Job 3.517E+00 3.901E-01
(TopEL 2nd Stage)
TENURE Tenure 1.016E+01 9.537E+00
TEN2 Tenure”2 1.858E+02 3.096E+02
TEN3 Tenure”3 4.569E+03 1.075E+04
TEN4 Tenure”4 1.304E+05 3.975E+05
EXP Experience 1.933E+01 1.203E+01
EXP2 Experience”2 5.185E+02 5.590E+02
EXP3 Experience”3 1.648E+04 2.470E+04
EXP4 Experience”4 5.814E+05 1.135E+06
X0 Experience at Beginning of the Job 9.124E+00 9.863E+00
(TopEL 2nd Stage)

- X02 X0n2 1.805E+02 3.190E+02
X03 X0O"3 4.004E+03 1.432E+04
X04 X0"4 1.344E+05 8.788E-+05
SADIFFTB IV for Tenure 6.175E-03 2.611E+00
AS_DT2 (IV for Tenure)"2 1.616E-01 8.333E+01
AS_DT3 (IV for Tenure)"3 5.714E+00 3.036E+03
AS_DT4 (IV for Tenure)"4 2.230E+02 1.203E+05
OBLIG Compulsory School (Dummy) 6.364E—02 2.441E-01
ANLEHRE Short Apprenticeship (Anlehre; Dummy) 1.744E-02 1.309E-01
VZSCHULE Full Time School (Dummy) 5.096E-02 2.199E-01
DIPLOMMI Grammar School 2.342E-02 1.512E-01

(Diplommittelschule: Dummy)
MATURA High School (Dummy) S.139E-02 2.208E-01
MEISTER Foreman (Dummy) 9.443E-02 2.924E-01
TECHNIK Engineer (Dummy) 3.408E-02 1.814E-01
HOHFACH Technical School (Dummy) 6.265E-02 2.423E-01
UNI University (Dummy) 1.151E-01 3.191E-01
ANDAUS Other Education (Dummy) 6.935E-03 8.299E-02
ENERGIE Energy Sector (Dummy) 1.502E-02 1.216E-01
PROD Production Sector (Dummy) 2.454E-01 4.303E-01
BAU Construction Sector (Dummy) 8.567E-02 2.799E-01
HANDEL Trade Sector (Dummy) 1.604E-01 3.670E-01
VERKEHR Transport Sector (Dummy) 1.015SE-01 3.020E-01
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Descriptive Statistics, N = 25’236

Variable Explanation Mean Std. Deviation
BANK Banking Sector (Dummy) 1.320E-01 3.385E-01
PRIVAT Private Sector (Dummy) 4.755E—-04 2.180E-02
STAAT Public Sector (Dummy) 8.329E-02 2.763E-01
Befristete Anstellung Temporary Employment (Dummy) 1.670E-01 3.730E-01
Beschaftigungsgrad in % Employment (%) 9.760E+01 1.109E+01
SUCHE On Job Search (Dummy) 8.096E-02 2.728E-01
TZ Half-Time Employment (Dummy) 5.805E—-02 2.338E-01
UEBERSTD Overtime (Dummy) 5.576E-01 4.967E-01
BABY Baby (Child under 1 Year old: Dummy) 3.959E-02 1.974E-01
KINDER Children (Dummy) 3.501E-01 4.770E-01
PARTERW Partner Working (Dummy) 3.744E-01 4.840E-01
VERH Married (Dummy) 6.019E-01 4.895E-01
Nationalitat Nationality (Dummy: 1 = Swiss) 2.559E-01 4.364E—-01
Table A1: Descriptive Statistics (cont.)

Descriptive Statistics (TopEeL, First Stage), N = 12'253

Variable Explanation Mean Std. Deviation
DWAGE Change in Real Wage 1.669E-02 1.740E-01
DTEN2 Change in Tenure”2 3.131E+01 7.665E+01
DTEN3 Change in Tenure”3 8.887E+02 2.971E+03
DTEN4 Change in Tenure”4 2.867E+04 1.226E+05
DEXP2 Change in Experience”2 4.527E+01 2.343E+02
DEXP3 Change in Experience”3 1.816E+03 1.208E+04
DEXP4 Change in Experience”4 7.472E+04 6.997E+05
NEUVERH Just Married (Dummy) 2.457E-02 1.548E-01
AUFVORG Carreer Advancement (Superior; Dummy)  6.472E—-02 2.460E-01
DSUCHE Newly Looking for Job (Dummy) 4.856E—02 2.150E-01
DPARTERW Partner Newly Working (Dummy) 7.908E—-02 2.699E-01
DBABY Baby Born (Dummy) 3.542E-02 1.848E-01
DNPARTER Partner Not Working Anymore (Dummy) 5.933E-02 2.363E-01
DUEBERST Newly Overtime Work (Dummy) 1.203E-01 3.253E-01
DKUEBER No More Overtime Work (Dummy) 1.376E-01 3.445E-01
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Table A2: Estimation Results (OLS)

Real Nominal Nominal (95-98)
beta t beta t beta t

Constant 3.215E+00 87.59 3.137E+00 84.38 3.205E+00 62.58
TENURE 9.366E-03 11.81 9.306E-03 11.73 7.918E-03 8.40
EXP 2.523E-02 12.18 2.509E-02 12.11 2.297E-02 7.92
TEN2 —1.886E—-04 -1.61  —1.855E-04 -158  -3.210E-05 -0.21
TEN3 2.654E—-06 0.46 2.666E-06 046  -7.533E-07 -0.10
TEN4 —-1.652E-08 -020 -1.901E-08 -0.23 3.470E-10 0.00
EXP2 —4.894E-04 -3.38 —4.818E-04 -333  -4.159E-04 -2.02
EXP3 1.837E-06 0.48 1.615E-06 0.42 6.238E-07 0.11
EXP4 5.779E-09 0.17 8.017E-09 0.24 1.964E—-08 0.40
OBLIG —-1450E-01 -1739 -1402E-01 -16.77 —1485E-01 -13.57
ANLEHRE —1.363E-01 -9.12  -1.261E-01 -839  —5.599E-02 -1.68
VZSCHULE 8.656E—02 9.59 8.771E-02 9.72 6.660E—02 5.19
DIPLOMMI 9.764E—02 7.54 1.028E-01 7.93 1.155E-01 4.82
MATURA 2.274E-01 24.30 2.293E-01 2451 2.466E—01 18.85
MEISTER 1.790E-01 25.64 1.787E-01 25.62 1.728E-01 17.57
TECHNIK 2.162E-01 19.93 2.137E-01 19.70 2.215E-01 16.14
HOHFACH 3.388E-01 40.59 3.383E-01 40.55 3.282E-01 28.94
UNI 4.508E-01 64.90 4.531E-01 65.11 4.517E-01 46.71
ANDAUS 2.593E-03 0.11 2.269E-02 096  —5.366E-02 -1.39
ENERGIE 5.056E-02 3.04 5.264E-02 3.17 5.013E-02 2.06
PROD —3.924E-02 -6.06  —3.545E-02 -5.44  -3.179E-02 -3.64
BAU —8.480E-02 -991  —8.052E-02 -9.38  —7.124E-02 -6.26
HANDEL —5.485E-02 -7.78  —5.080E-02 =7.16  —3.494E-02 -3.62
VERKEHR —2.723E-02 -339  -2601E-02 -323  -1.307E-02 -1.21
BANK 8.349E-02 11.53 8.824E-02 12.07 1.178E-01 11.41
PRIVAT —1.191E-01 -134  —-1.105E-01 -1.25 3.826E-02 0.34
STAAT 2.603E-02 3.14 2.720E-02 3.28 4.274E-02 3.75
Befristete Anstellung —3.474E-02 —-6.55  —-3.458E-02 -3.81 —2.890E-02 —-4.47
Beschaftigungsgrad in % -7.391E-04 -207 -7611E-04 -2.13  -3.368E-04 —-0.68
SUCHE -7.600E-02  -1051 -7.686E-02 —10.63  —7.208E-02 -7.53
TZ 2.047E-02 1.21 1.839E-02 1.08 1.749E-02 0.77
UEBERSTD 1.030E--01 25.27 1.018E-01 24.96 1.087E-01 19.13
BABY -3.973E-02 -386  —3.992E-02 -388  —4.727E-02 -3.25
KINDER 4.432E-02 7.93 4.417E-02 791 5.218E-02 6.66
PARTERW -3.325E-04 -0.08 -7.067E-04 -0.17  -7.214E-03 -122
VERH 6.204E-02 11.21 6.366E—-02 11.51 5.984E-02 7.69
Nationalitat -5.032E-02 -10.83 -7.077E-02 -12.89 -1.592E-02 -2.64
d92 5.716E-02 6.94

d93 6.637E-02 8.13

do4 7.905E-02 9.70

do9s 9.552E-02 11.63

d96 1.134E-01 9.62

d97 1.641E-01 17.74

dog 1.225E-01 13.52

Adjusted R Square 0.409 0.415 0.420
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Table A3: Estimation Results (AS)

Real Nominal Nominal (95-98)
beta t beta t beta t

Constant 3.219E+00 86.42 3.144E+00 83.31 3.200E+00 61.49
SADIFFTB 1.022E-02 2.47 1.013E-02 2.45 1.382E-02 2.46
EXP 2.724E-02 13.10 2.688E—-02 12.92 2.521E-02 8.65
AS_DT2 —1.222E-03 -249  -1.223E-03 -249  —1.806E-03 =271
AS_DT3 4.192E-05 2.13 4.205E-05 2.14 6.703E-05 2.49
AS_DT4 —4.336E-07 -176  —4.365E-07 -1.77 —-6.997E-07 -2.06
EXP2 —4.482E-04 -3.08 —4292E-04 -295  —-3.591E-04 -1.73
EXP3 1.236E-06 0.32 7.912E-07 021  -7.026E-07 -0.13
EXP4 1.066E—09 0.03 4.613E-09 0.14 2.178E-08 0.44
OBLIG —1406E-01 -16.64 —1366E-01 -16.11 —1.432E-01 -1291
ANLEHRE —1.240E-01 -8.19 -1.157E-01 -759  —4.285E-02 -127
VZSCHULE 9.365E-02 10.23 9.486E-02 10.36 7.438E-02 5.70
DIPLOMMI 1.045E-01 7.96 1.089E-01 8.27 1.321E-01 5.43
MATURA 2.429E-01 25.64 2.450E-01 25.87 2.620E-01 19.75
MEISTER 1.762E—01 2493 1.763E-01 24.97 1.685E-01 16.90
TECHNIK 2.164E-01 19.66 2.148E-01 19.52 2.204E-01 15.81
HOHFACH 3.416E-01 40.40 3.416E-01 40.42 3.326E-01 28.90
UNI 4.639E-01 66.01 4.668E—01 66.26 4.652E-01 47.49
ANDAUS 9.693E—03 0.41 2.672E-02 1.12 —4.302E-02 -1.10
ENERGIE 5.902E-02 3.50 5.955E-02 3.53 5.683E-02 2.30
PROD —3.497E-02 -532  —3.330E-02 -504 -2.521E-02 -2.85
BAU —8.636E-02 -9.95  —8434E-02 -9.69 -7.115E-02 —-6.15
HANDEL —6.187E-02 -8.66  —6.008E-02 -835  —4.059E-02 —4.14
VERKEHR -1.657E-02 -2.04 —1.706E-02 -2.09 1.807E-03 0.16
BANK 8.378E-02 11.43 8.564E-02 11.55 1.197E-01 11.44
PRIVAT —-1.613E-01 -179  -1.562E-01 -1.74 4.295E-02 0.37
STAAT 3.271E-02 3.89 3.293E-02 391 5.270E-02 4.55
Befristete Anstellung —2.674E-02 -5.02  —4.085E-02 -444  —1.586E-02 -2.52
Beschiftigungsgrad in % —4.774E-04 -132 —4.999E-04 -138 -7.715E-05 -0.15
SUCHE -9.108E-02 -1242 -9.116E-02 -1242  -8.720E-02 -8.98
TZ 1.766E—02 1.03 1.627E-02 0.95 1.742E-02 0.76
UEBERSTD 1.047E-01 25.40 1.040E-01 25.22 1.096E—-01 19.05
BABY —4.826E-02 —-4.63  —4.840E-02 -4.65 —5.719E-02 -3.87
KINDER 3.599E-02 6.38 3.588E-02 6.36 4.273E-02 5.39
PARTERW —4.661E—-03 -1.08 —4.851E-03 -1.12  -1.179E-02 -1.97
VERH 7.759E-02 1391 7.905E-02 14.17 7.619E-02 9.68
Nationalitat —-6.080E-02  -13.01 -7.825E-02 -14.07 -2.563E-02 —4.24
D92 5.580E-02 6.67

D93 6.810E—-02 8.21

D94 8.080E-02 9.76

D95 9.866E—02 11.80

D96 1.321E-01 11.06

D97 1.554E-01 16.62

D98 1.103E-01 12.07

Adjusted R Square 0.396 0.402 0.401
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Table A4: Estimation Results (TOPEL, First Stage)

First Stage Real Nominal Nominal (95-98)
beta t beta t beta t

Constant 1.473E-02 6.56 3.121E-02 13.88 2.136E-02 6.44
DTEN2 1.167E-04 0.69 8.133E-05 0.48 7.591E-05 033
DTEN3 —8.459E-06 -0.92 —6.747E-06 -0.73 —6.559E-06 -0.53
DTEN4 1.075E-07 0.82 8.388E-08 0.64 7.318E-08 0.43
DEXP2 2.000E—-05 0.37 2911E-05 0.54 —1.916E-05 -0.26
DEXP3 —9.068E-07 -043 —1.251E-06 -0.59 6.863E-07 0.22
DEXP4 1.036E-08 0.49 1.378E-08 0.66 -1.292E-09 -0.04
NEUVERH 2.485E-02 2.43 2.650E-02 2.59 2.982E-02 1.92
AUFVORG 1.383E-02 2.17 1.469E-02 2.30 1.512E-02 1.55
DSUCHE —1.062E-02 —145 -1.161E-02 -1.59 —7.045E-03 -0.67
DPARTERW 1.302E-02 2.23 1.449E-02 2.48 1.631E-02 1.85
DBABY 1.850E-02 2.12 1.913E-02 2.19 1.389E-02 1.03
DNPARTER 9.668E—03 1.42 9.646E-03 1.41 1.917E-02 1.86
DUEBERST 7.416E-03 1.52 6.259E-03 1.28 3.736E-03 0.52
DKUEBER —1.041E-02 -2.26 —1.085E-02 -2.35 —1.680E-02 -245
Dependent Variable DWAGE D_NWAGE D_NWAGE

Adjusted R Square 0.002 0.010 0.002
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Table AS: Estimation Results (TOPEL, Second Stage)

Second Stage Real Nominal Nominal (95-98)

beta t beta t beta t
(Constant) 3.222E+00 63.20 3.166E+00 85.07 3.242E+00 62.11
X0 8.349E-03 14.67 1.398E-02 32.17 1.502E-02 16.02
resulting returns to tenure 6.382E-03 1.723E-02 6.342E-03
TEN2 3.802E-04 363 —-1.289E-03 -17.19 3.254E-04 2.17
TEN3 —2.174E-05 -3.36 3.509E-05 756  —1.647E-05 -2.15
TEN4 2.532E-07 251  —-3.743E-07 -5.18 2.141E-07 1.91
X02 4.921E-05 169  -2360E-04 —11.65 —4.224E-05 -0.45
XO03 —1.862E-06 —-5.44 1.559E-07 070  —4.744E-06 -1.47
X04 —4.226E-08 -541 3.714E-09 0.71 4.261E-09 0.12
OBLIG -1536E-01 —-1390 -1473E-01 -1740 -1461E-01 -12.92
ANLEHRE —4.963E—-02 -1.48  —1.264E-01 -830  —5.239E-02 -1.52
VZSCHULE 7.538E-02 5.80 9.537E-02 10.44 6.553E-02 4.93
DIPLOMMI 1.308E-01 541 1.049E-01 7.99 1.224E-01 4.95
MATURA 2.486E-01 18.83 2.365E-01 24.99 2.438E-01 18.04
MEISTER 1.821E-01 18.36 1.860E—01 26.38 1.797E-01 17.68
TECHNIK 2.240E-01 16.16 2.190E-01 19.94 2.272E-01 16.01
HOHFACH 3.307E-01 28.95 3.442E-01 40.88 3.315E-01 28.33
UNI 4.554E-01 46.79 4.590E-01 65.28 4.504E-01 45.19
ANDAUS —3.606E—-02 -0.93 2.452E-02 1.03  -5.080E-02 -1.28
ENERGIE 4.514E-02 1.84 4.868E—02 2.90 5.367E-02 2.13
PROD —2.881E-02 -327  -3.669E-02 -557  -3.152E-02 -3.50
BAU —6.936E—-02 -6.04 —8.563E-02 -9.87  -7.756E-02 —-6.59
HANDEL —3.082E-02 -3.16  —5.114E-02 -7.12  —3.255E-02 -3.26
VERKEHR —3.698E-03 -034  -2217E-02 -273  -1373E-02 -123
BANK 1.281E-01 12.32 9.100E-02 12.31 1.232E-01 11.57
PRIVAT 5.106E—02 045  -7.310E-02 —-0.81 3.299E-02 0.28
STAAT 5.021E-02 4.36 3.038E-02 3.62 4.480E-02 3.80
Befristete Anstellung —1.535E-02 -245  —4.149E-02 -4.53  —-1.249E-02 -1.95
Beschaftigungsgrad in % 6.872E—-05 0.14  —-3.437E-04 -095  -2.112E-04 -041
SUCHE —7.481E-02 -775 -7639E-02 -1046 -7.781E-02 -7.87
TZ 1.960E—02 0.86 2.087E-02 1.22 1.703E-02 0.73
UEBERSTD 1.112E-01 19.44 1.067E-01 25.97 1.061E-01 18.11
BABY —5.822E-02 -398  —5.085E-02 -491  -5.290E-02 -3.52
KINDER 8.191E-02 10.81 7.268E—02 13.31 4.434E-02 5.47
PARTERW —0.005074 -0.85 0.0027101 0.63  —1.230E-02 -2.02
VERH 5.278E-02 6.76 5.643E-02 10.13 7.286E—-02 9.07
Nationalitt —2.751E-02 —-4.57 -7.644E-02 -1377 —-2249E-02 —-3.65
D92 5.300E-02 6.36
D93 6.214E-02 7.53
D94 7.400E-02 8.97
D95 9.048E-02 10.89
D96 1.264E-01 10.64
D97 1.473E-01 15.82
D98 9.928E-02 10.92
Dependent Variable YHATI1 YHATIN YHATIN9S

Adjusted R Square 0.377 0.500 0.409
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SUMMARY

Whether or not seniority has a substantial effect on wages has been the subject of much
controversy. ALTONJI and SHAKOTKO (1987) and ToreL (1991) have put forward differ-
ent empirical strategies to deal with unobserved heterogeneity. Their methods yield dif-
ferent results for the U.S. labor market. Different methods in controlling economy wide
time trends are being identified as one of the main reasons for this finding. In this paper,
we apply these methods on Swiss data. We find that returns to tenure are lower than in
the U.S., and that differences between the two methodological approaches are minor
with our data sample. The wage stagnation during the observation period rules out the
possibility of different detrending methods as being the main reason for differences in
the estimators.

ZUSAMMENFASSUNG

Die Frage, welchen Einfluss Firmentreue (tenure) auf die Lohne ausiibt, fiihrte in den
letzten Jahren zu einer wissenschaftlichen Kontroverse. ALTonJ1 und SHAKOTKO (1987)
sowie ToPEL (1991) haben Methoden vorgeschlagen, um mit dem Problem der unbe-
obachteten Heterogenitdt umzugehen. Allerdings liefern die Methoden fiir den U.S.-Ar-
beitsmarkt unterschiedliche Ergebnisse, wobei die Bereinigung um gesamtwirtschaftli-
che Lohntrends als einer der Haupterkldarungsfaktoren identifiziert wird. In diesem
Artikel werden beide Methoden auf schweizerische Arbeitsmarktdaten (SAKE) ange-
wendet. Die ermittelten Ertrdage aus Firmentreue sind tiefer als in den USA, und es zei-
gen sich geringere Unterschiede zwischen den Methoden. Wegen der Lohnstagnation
wihrend der untersuchten Periode kann ausgeschlossen werden, dass die Lohntrend-
bereinigung die einzige Ursache fiir diese Unterschiede ist.

RESUME

Les années de service ont-elles un effet sensible sur les salaires? Cette question a fait
'objet de bien des controverses. ALTONJI et SHAKOTKO (1987) et TopEL (1991) ont dé-
veloppé des stratégies empiriques différentes pour traiter I'hétérogénéité inobservée.
Les résultats pour le marché du travail américain different selon la méthode utilisée. Ce
résultat est en partie di aux différentes fagons de contréler les trends que suivent les va-
riables utilisées. Dans le présent article, nous appliquons ces méthodes aux données suis-
ses. Nous trouvons que I’effet des années de service est plus faible qu’aux Etats-Unis et
que les résultats ne different que peu selon la méthode utilisée. La stagnation des salai-
res pendant la période observée élimine l'influence des différentes méthodes de
contréle des trends sur les résultats.



