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PENALIZED SPLINES AND MULTILEVEL MODELS
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Figure 18.2 Fitted Dynamic Effect of Full-Time Work Experience for High, Middle and
Low Educated Women (from left to right) Based on Model (18.12)
Table 18.1 Parametric Estimation Results for Model (18.12)
βˆj (p-value)
effect

high ISCED

middle ISCED

low ISCED

(Intercept)
σ̂u
σ̂ε

2.89 (< 0.01)
0.19
0.08

2.55 (< 0.01)
0.21
0.1

1.95 (< 0.01)
0.28
0.14

high variability, both on the residual as well
as on the individual level. The resulting fits of
m̂( f ulltimeit ) for each ISCED stratum are
given in Figure 18.3. In the displayed graphical results we add the estimated population
effect βˆ0 to the smooth effect of m̂(·) to make
the levels of the fitted function comparable
between the strata.
While the effect of full-time work experience indicates, for all three levels of educational attainment, a clear increasing shape to
the threshold of 10 years, the effect decreases
between 10 and 20 years and starts rising
again towards the end of the working careers.
Although it is not surprising to see an overall
higher wage level for higher-educated women,
the dynamic pattern of the effects, with a
decreasing effect after having 10 years of
full-time experience, can hardly be explained
with classical economic theory. This therefore motivates the extension of the models,
appending additional effects and thus gaining a more comprehensive insight into the

estimated relationship between work experience and individual wages.

18.4

EXTENSION TO ADDITIVE
MODELS

Including more than one covariate in the
model leads to a semiparametric model. We
exemplify this by extending model (18.12)
to analyze the relationship between human
capital theory and the individual wage more
adequately. Besides the construction of different strata capturing the importance of educational achievements and the major covariate of full-time work experience, many other
covariates are likely to influence an individual’s wage. Mincer (1974) and Becker (1993)
give further details for additional covariates
with respect to human capital theory. Analogous to fulltimeit , the (metrical) covariates
parttimeit and unemployed it capture the time
or experience woman i has up to the year t
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