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Objectives

A focus on the monetary and non-monetary investments parents
make in their children that may influence their adult labour market
success
Three major objectives

outline the Becker-Tomes model as the theoretical framework
outline the empirical method motivated by the theory
discuss issues in empirical estimation of intergenerational
earnings mobility
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The linear regression to the mean model

lnY i ,t = α + β lnYi ,t−1 + εi ,t

The analysis is at the individual level
i indexes families
t indexes generations
Y is an outcome of interest, usually a measure of permanent income
expressed in natural logarithms

Non linearities are usually understood as resulting from capital
market constraints, implying that parents cannot invest the optimal
amount in their child’s human capital
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‘Peculiar’ nonlinearities in β
are observed in the Canadian data
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The ideal information source
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Administrative data based upon income tax returns
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1. Capital markets and non-linearities

In the Becker and Tomes model with no capital market constraints
all parents are able to make the optimal investment in their child’s
human capital

human capital and earnings depend just on ability and are
separated from parental income.
β is determined by the intergenerational transmission of
endowments.
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2. Capital markets and non-linearities

With capital market constraints low income parents are not able to
make the optimal level of investment so that outcomes depend
upon income

β is higher at the lower end of the parental earnings
distribution.
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3. Capital markets and non-linearities

lnY t = γHt + λEt + `t (1)

Ht = δEt + θ lnYt−1, θ ≥ 0 (2)

Et = α +hEt−1 + νt (3)

Equations (1) and (2) imply a first
order autoregression in earnings with
a first order autoregressive error:

lnY t = γθ lnY t−1 + (γδ + λ )Et + `t

In a steady state the population
regression of earnings across the
generations has an elasticity:

β = γθ+h
1+γθh>h, with ∂β

∂ lnYt−1
< 0
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The transmission of employers as an additional endowment

The possibility of relying on parental networks can be thought of as
an endowment that shifts the earnings generating function, without
changing the optimal level of human capital investment

Even in the context of perfect capital markets this implies a
nonlinearity in β , but with higher persistence at the upper end
of the parental earnings distribution
In the presence of capital market constraints the nature of the
nonlinearity in β is indeterminate
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Transmission of employers and non-linearities

lnY t = γHt + λEt + φ lnYt−1 + υt
(4)

Ht = δEt (5)

Et = α +hEt−1 + νt (6)

Equations (4) and (5) imply:

lnY t = φ lnY t−1 + (γδ + λ )Et + υt

The intergenerational earnings
elasticity is:

β = φ+h
1+φh>h, with ∂β

∂ lnYt−1
> 0
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Non linearities in β

 

 Non-linearities with the presence of 

capital market constraints 

 Non-linearities with the presence of 

the inheritance of employers 

ln
 Y

 

 
 
                                                                  θ > 0 

 
 
 
                                                                   θ = 0 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
                                                                  φ > 0 
 
 
 
                                                                   φ = 0 
 
 
 
 

 ln Yt-1  ln Yt-1 
  

Panel A 
  

Panel B 

 

Miles Corak Intergenerational Earnings Mobility:



Introduction and motivation
Theory and empirical challenges

Descriptive statistics
Estimation methods

Least squares and Maximum Likelihood Results
Conclusion

Main propositions from Becker-Tomes
Empirical issues

Measurement Error
in permanent income leads to “attenuation” bias

Family investment decisions are based on permanent—not
annual—income. Permanent income is observable only with error
so that in estimating lnY i ,t = α + β lnYi ,t−1 + εi ,t researchers use a
noisy measure of parental income:

Ỹ i ,t−1 = Yi ,t−1 + υi , which implies that β̃ is estimated

There is a risk of attenuation bias with

β̃
[
1+ σ2

υ/σ2
Y
]

= β

Miles Corak Intergenerational Earnings Mobility:



Introduction and motivation
Theory and empirical challenges

Descriptive statistics
Estimation methods

Least squares and Maximum Likelihood Results
Conclusion

Main propositions from Becker-Tomes
Empirical issues

Measurement Error
can be reduced by time averaging parental income

If T observations on parental income are taken from a
representative sample during the prime working ages and averaged,
then the regressor becomes ∑Yi ,t−1/T
Least squares yields β̃

[
1+ (σ2

υ/T )/σ2
Y
]
= β̄T→ β

Note:

that this is a lower bound to the true estimate
if the survey is not representative of the population then σ2

Y is
smaller than it should be, and this aggravates any
measurement error
instrumental variables can also be used to correct for
measurement error, and in this case represent an upper bound
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Measurement Error
means that the literature must be read with a critical eye
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Non linearities in β - some cautions

In the presence of both capital market imperfections and the
intergenerational transmission of employers:

β = (φ+γθ)+h
1+(φ+γθ)h with the sign of ∂β

∂ lnYt−1
ambiguous.

Any pattern of non linearities can be rationalized with
supporting assumptions of how endowments vary across the
paternal earnings distribution.
Other endowments like time preference, risk aversion,
entrepreneurship may also vary with paternal earnings
Sample separation is unknown

Miles Corak Intergenerational Earnings Mobility:



Introduction and motivation
Theory and empirical challenges

Descriptive statistics
Estimation methods

Least squares and Maximum Likelihood Results
Conclusion

A working definition
Earnings and the transmission of employers

Descriptive Statistics
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Earnings and the transmission of employers

The ‘main’ employer

The ‘main’ employer is the employer accounting for the majority of
earnings

for the father over the five years the son was 15 to 19
for the son over the years he was 30 to 33

For the cohort under study 6% of sons have the same main
employer in adulthood as the father but this is likely a slightly
conservative estimate

based upon just the private sector (with the exception of
municipal governments which are included)
conditional on the firm being in existence and having young
employees the proportion is 9%
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Intergenerational transmission of earnings and employers

 

 

A. Father-son earnings quartile transition matrix 

 

  Sons 

 

 

Fathers Bottom 2
nd

 3
rd

 Top 

     

Bottom 0.351 0.282 0.207 0.161 

2
nd

 0.267 0.277 0.254 0.202 

3
rd

 0.215 0.238 0.277 0.271 

Top 0.168 0.203 0.262 0.367 

     

     

     

B. Proportion of sons with the same main employer as father within each cell of the earnings quartile 

 

 

 

  

Sons 

 

Fathers Bottom 2
nd

 3
rd

 Top 

     

Bottom 0.041 0.048 0.038 0.042 

2
nd

 0.027 0.059 0.067 0.061 

3
rd

 0.022 0.046 0.083 0.101 

Top 0.029 0.044 0.079 0.116 
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Sample separation is unknown

I=1 if son can rely on getting a job at father’s employer, 0 otherwise
Z=1 if son is observed to have the same main employer as father, 0
otherwise

1 Nepotism and direct parental control over hiring practices
I=1, Z=1

2 Labour market structures and institutions
I=1, Z=1 and I=0, Z=1

3 Reservation wages
I=1, Z=1 and I=1, Z=0
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Motivation for a switching regression model

lnYi ,t = α0 + β0lnYi ,t−1 + ε
0
i ,t , if I = 0 (7)

lnY i ,t = α1 + β1lnYi ,t−1 + ε
1
i ,t , if I = 1 (8)

Sample separation known
I=Z, so that I is observed with certainty
Imperfect sample separation
Z proxies I with possible misclassification
Pr(I = 1 | Z = 1) > Pr(I = 1 | Z = 0) and
Pr(I = 0 | Z = 0) > Pr(I = 0 | Z = 1)
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Two sets of estimations

1 Least squares assuming sample separation known
2 Maximum likelihood, with sample separation known

imperfectly - Z identifies the regimes with misclassification

a mixture of two normal distributions with Pr(I = 1 | Z = 1)
and Pr(I = 0 | Z = 0) parameterized as a probit function,
Φ(γ0 + γ1Z + γ2X ) where X is a vector of indicators for other
endowments

Miles Corak Intergenerational Earnings Mobility:



Introduction and motivation
Theory and empirical challenges

Descriptive statistics
Estimation methods

Least squares and Maximum Likelihood Results
Conclusion

Sample separation exogenous and known
Sample separation unknown

Least squares results for β

least
squares

1. No sample separation 0.250

2. Entire sample
Different main employers 0.235
Same main employers 0.413

3. Bottom 20%
Different main employers 0.140
Same main employers 0.353

4. Top 3%
Different main employers 0.134
Same main employers 0.523
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Sample separation exogenous and known
Sample separation unknown

Non parametric models
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Sample separation exogenous and known
Sample separation unknown

Maximum likelihood results for β

least maximum
squares likelihood

1. No sample separation 0.250

2. Entire sample
Different main employers 0.235 0.314
Same main employers 0.413 0.187

3. Bottom 20%
Different main employers 0.140 0.269
Same main employers 0.353 -0.011

4. Top 3%
Different main employers 0.134 -0.005
Same main employers 0.523 0.589
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Sample separation exogenous and known
Sample separation unknown

Probit coefficients for regime classification

   

Same 

Main 

Firm 

 

Father 

Self-

employed 

 

Father had 

Investment 

Income 

 

Father had 

Capital 

Gains 

 

     

Probit coefficients     

      

1. Entire sample 0.728 -0.0365 0.338 0.0832 

2. Lower 20% of father’s earnings distribution -0.0610 0.0816 0.495 0.321 

3. Lower 95% of father’s earnings distribution 0.798 -0.00567 0.350 0.128 

4. Upper 5% of father’s earnings distribution 0.200 0.278 -0.0839 -0.00956 

5. Upper 3% of father’s earnings distribution 0.485 0.279 0.193 0.00714 

      

      

Sample proportions     

      

1. Entire sample 5.87 17.0 80.7 15.5 

2. Lower 20% of father’s earnings distribution 4.03 25.1 68.5 10.8 

3. Lower 95% of father’s earnings distribution 5.65 16.4 79.9 13.8 

4. Upper 5% of father’s earnings distribution 9.88 28.8 96.1 47.7 

5. Upper 3% of father’s earnings distribution 11.9 33.4 97.0 54.2 
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Three concluding points

1 Descriptive results on the inheritance of employers

6 to 9% of the sample have the same main employer as their
fathers
the tendency to inherit an employer is positively related to
paternal earnings
there is a distinct increase in the inheritance of employers at
the very top
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Three concluding points

1 Descriptive results on the inheritance of employers
2 The population may be thought of as two groups, and

empirical modeling must recognize that the impact of parental
contacts can influence more than just those who are observed
to inherit an employer

3 The intergenerational transmission of employers is associated
with more mobility for most individuals, but with the
preservation of economic status at the top

Miles Corak Intergenerational Earnings Mobility:



Introduction and motivation
Theory and empirical challenges

Descriptive statistics
Estimation methods

Least squares and Maximum Likelihood Results
Conclusion

Implications ?

parental investments later in a child’s life and the structure of
labour markets may matter for adult earnings, not just
investments during the early years
there may be longer term implications of growing
cross-sectional inequality due to increasing top shares
theories of inter-industry wage differences may be informed by
the role of family connections

Miles Corak Intergenerational Earnings Mobility:


	Introduction and motivation
	Objectives
	Regression to the mean

	Theory and empirical challenges
	Main propositions from Becker-Tomes
	Empirical issues

	Descriptive statistics
	A working definition
	Earnings and the transmission of employers

	Estimation methods
	Least squares and Maximum Likelihood Results
	Sample separation exogenous and known
	Sample separation unknown

	Conclusion

