Education and Gender Wage Differentials:

An Analysis of Cohort Effects

European countries have experienced a continuous rise in educational enrolment rates. 

The increase in educational investments has been faster for women than for men.

Analyse the impact on wages (and therefore on the gender wage differential).

The effect on wages takes different routes :

· The higher amount of human capital accumulated by individuals

· The returns to schooling 

· Age-earnings profiles 

· More labour supply (participation)

· Wider labour market opportunities (varying occupational distributions)

Participation : (Ermish and Wright, JHR 1994)
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Requires exclution restrictions.

The Within-Cohort Specification.

Split the data into C cohorts. 

Treat the data as an unbalanced panel allowing estimation of cohorts fixed (or random) effects.
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where :
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Equation (1) could be estimated separately for males and females.

We suggest that the rest of the analysis focusses on full-time workers only.

The Oaxaca-Blinder Decomposition

g takes value f for females and value m for males.

 (2)
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 is a dummy variable with value 1 if individual i belongs to cohort c, 
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A Oaxaca-Blinder decomposition could therefore be easily performed on the basis of equation (2).  The raw mean differential could indeed be broken as follows :
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The Brown-Moon-Zoloth Decomposition


[image: image15.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

å

å

å

å

å

å

å

å

å

å

å

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

+

-

=

-

-

=

-

=

h

f

h

f

h

m

h

f

h

m

h

h

m

h

h

h

m

h

m

h

f

h

m

h

f

h

f

h

f

h

m

h

m

h

f

h

f

h

h

C

c

m

h

c

f

c

h

m

c

h

h

C

c

f

h

f

h

c

m

h

c

f

c

h

f

h

h

h

m

h

f

h

m

h

f

h

f

h

m

h

f

h

f

h

h

f

h

m

h

f

h

f

m

p

p

w

p

p

w

p

p

d

D

D

p

d

d

D

p

X

X

p

X

p

p

w

w

ˆ

ˆ

1

1

,

,

,

1

1

,

,

,

s

r

l

l

s

r

s

r

l

b

b

b

a

a


Between-Cohorts.

Split the data into C cohorts and within each cohort, distinguish between men and women. For each cohort 
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, separately and for males and females separately, estimate the model :
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This would then entail estimation of the gender-specific within-cohort selectivity corrected model :
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where :
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Between-Cohorts Decompositions

For males and females separately, we can exploit the cohort dimension by performing decompositions (Oaxaca-Blinder and BMZ) between each pair of successive cohorts. 

For each gender, this will decompose cohort related wage differentials into differences in returns to individual endowments, differences in the endowments of individuals belonging to two successive cohorts and, in the BMZ case, differences in the cohort-specific occupational distributions.

Within-Cohorts Male-Female Decompositions

For each cohort separately, we can exploit the gender dimension by performing decompositions (Oaxaca-Blinder and BMZ) between males and females.

For each cohort in isolation, this will decompose gender related wage differentials into differences in returns to individual endowments, differences in the endowments of males and females and, in the BMZ case, differences in the gender-specific occupational distributions. 

Rank-order comparisons (Kroch and Sjoblom, JHR 1994)
Cohort effects on the returns to education.

As enrolment rates increase across cohorts, the distribution of educational attainments changes over time. Consequently, the position in that distribution of an individual with a given number of years of schooling differs depending on the cohort she/he belongs to.

In an attempt to discriminate between signaling and human capital theories, Kroch and Sjoblom (JHR, 1994) argue that the screening hypotheis predicts that it is the position of individuals in their own cohort-specific distribution of educational attainments (a relative measure of education) that should matter whereas in the framework of human capital theory, it is the number of years of schooling (an absolute measure of education) that should affect wages. 

Let 
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 denote the rank-order of individual i in the distribution of educational attainments of cohort c she/he belongs to. 
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 could for instance be measured via percentiles. Kroch and Sjoblom suggest estimating the relationship :
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BUT, the 
[image: image34.wmf]d

coefficient could be interpreted as the returns to education one would have observed had there been no changes across cohorts in the distribution of educational attainments.

ALSO, if estimated for males and females separately, Oaxaca-Blinder as well as BMZ decompositions could be performed.

For each cohort and for each gender, there is a specific mapping between numbers of years of schooling and the position in the distribution of educational attainments. One could therefore, within each cohort, impute to women the numbers of years of schooling of males having the same position in the males distribution. This would yield the returns to education women would have earned had they attended school as long as their males counterparts.

For each gender, one could impute to individuals in a given cohort the numbers of years of schooling of individuals having the same position in the distribution of a different cohort. This would yield the returns to education those individuals would have earned had they attended school as long as their counterparts in that cohort.

Rank-Order IV (ROIV) (Vella and Verbeeck, 1997)

Consider the following model of wages and educational attainments :
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No exclusion restrictions ( ROIV

In the ROIV, the endogeneity of schooling depends on the endowment of unobserved heterogeneity and this idea is exploited using two additional assumptions

· The first imposes that the key feature of each observation’s endowment of unobserved heterogeneity is not the level but the position, in terms of rank-order, in the distribution of the unobserved heterogeneity. 

· The second assumption is that the data can be divided into multiple subsets whereby some pairs of individuals located in the same area of the distribution of unobserved heterogeneity, but in different subsets, have different levels of education. 

· By comparing individuals with the same rank-order, but with different education levels conditional on the other observed determinants of wages, the rank-order estimator identifies the education effect on wages.

To describe the estimation procedure more formally suppose that the data can be divided into C mutually exclusive and exhaustive subsets, indexed 
[image: image37.wmf]C

c

,

,

1

L

=

 on the basis of the value of an observable variable 
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Denote the conditional distribution function of 
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 denote the rank-order of observation i in its subset of the data. That is, 
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where f denotes some unknown function mapping rank-order into wages. The crucial assumption here is that 
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 depends upon the residual 
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 only through the rank-order, 
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, within the subset. 

To estimate the wage equation, Rummery, Vella and Verbeek (LabEco, 1999) rewrite the model as :
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where 
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 is a function which maps the rank-order into some endowment of endogeneity affecting wages. Given exogeneity of 
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 accounts for the endogeneity of schooling. 

The reverse pathway

Does the cross cohort improvement in market opportunities induce younger cohorts to invest in education ?

· Estimate cohort-specific earnings functions for males and females separately,

· For each gender and for each cohort 
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, predict the wages of individuals in cohort c using the parameter estimates from cohort ​c. That is, their expected wages 
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· For each gender and for each cohort 
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, predict the wages of individuals in cohort c using the parameter estimates from cohort ​c – 1. That is, the wages they would have earned had they belonged to an older cohort, 
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· Construct the wage differential 
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· Estimate a schooling equation of the form :
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Data needs : (LFS type)
· An earnings measure,

· Gender

· Education (Continuous and/or ISCED)

· Age

· Occupations

· Some determinant of Occupational choices

· Employment status (Full/part/non participants)

· Some instrument for employment status

PS :  Sample size is important as 

· data have to be split into cohorts and by gender 

· cohorts should be defined so as within cohort variation in age allows estimation of cohort specific age-earnings profiles.
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