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The context – the Great Gatsby Curve 
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 Cross-national differences in intergenerational mobility 
may be driven by underlying differences in definitions, 
sample coverage, and the extent of bias in estimation, 

 

 Such estimates refer to only the mean outcome of the 
population (only a partial story), while overlook the fact 
that the extent of mobility may vary greatly across the 
distribution (nonlinearity). 

Such cross-national comparisons may be 
less meaningful as ... 
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The relationship between fathers’ and children’s earnings: 

   Yi
son = α + βYi

father + εi 

where Yi
son (Yi

father) is the log of son’s (father’s) lifetime earnings and β 
captures the intergenerational income elasticity (IGE). 

However, lifetime earnings are often NOT available, so … 

 Yit = Yi + νit (measurement error) 

Right-hand side νit : textbook errors-in-variables -> attenuation bias 

Solutions: IV, averages over a fixed time interval (e.g. 5 years) 

Problems: Ideal IVs are rare; Even estimates based on 5-year averages of 
earnings are still subject to a substantial bias (Mazumder, 2005) 

The background and motivation 
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Left-hand side νit : textbook -> innocuous 

Haider and Solon’s (2006) proposed a generalized errors-in-variables model: 

       Yit = λtYi + νit (where λt need not equal 1 and may vary across t). 

The OLS of fathers-sons earnings is then,  

       Yit
son =  λtβ Yi

father + (λtεi + νit ) 

and the estimated IGE should be λtβ instead of β. 

Haider and Solon (2006) show that λt < 1 (for the US data) when earnings are 
measured at early or late stages of the career. 

Implication: IGE  (β ) can be greatly underestimated (even with IV approach) 
due to this lifecycle induced bias. 

Solution: have measured son’s earnings at mid-career when  λt  ≈ 1.  

The background and motivation 
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Previous Canadian IGE estimates: 0.22 (Corak and Heisz, 1999) 

 Sons’ earnings: from 1995 (when between ages 29 and 32) 

 Fathers’ earnings: 5-year averages (1978-1982) 

Data: Intergenerational Income Data (IID) 

 

The Canadian context and data 
development 
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Family File 

Source: T1FF 

One record per child  

One record is made up of: 
Child SIN 
Father SIN 
Mother SIN 

Child (1982 cohort), 
aged 16-19 in 1982 

Matched child-
parent tax records 

Individual File (Income from T1) 
 

Original IID: Yearly files  
Fathers (1978 to 1995) 
Sons (1986-1995) – aged 29-32 in 
1995 

Updated IID 

Yearly files: 

Fathers (1978-1999) – 22 years  
Sons (1986 to 2008) – aged 42-45 
in 2008 
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Measuring “lifetime” earnings of fathers 
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 Instead of taking 5-year averages over 1978-82, this paper calculates 
lifetime earnings by averaging earnings over one’s prime-age years (i.e. 
35-55), conditional on having positive earnings ($500 and over) in at 
least 10 years.   

 356,321 qualified fathers (born between 1932 and 1955) in IID. 

Linked earnings years for fathers: 1978-1999

Father year year # records # years Record

ID cohort at 35 at 55 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 bt 35-55 $500+ used

A 1925 1960 1980 3 3 No

B 1935 1970 1990 13 13 Yes

C 1940 1975 1995 18 16 Yes

D 1943 1978 1998 21 21 Yes

E 1944 1979 1999 21 15 Yes

F 1950 1985 2005 15 15 Yes

G 1950 1985 2005 15 7 No

H 1955 1990 2010 10 10 Yes

I 1960 1995 2015 5 5 No

  years for which earnings records are available      earnings <$500 (2010 constant)

Age
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Testing lifecycle variation in the association 
between current and lifetime earnings  
(at what age lifecycle bias is minimized, i.e. λt ≈ 1?) 
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 Forward regression: Yit = λtYi + νit  (regressing annual earnings on lifetime earnings) 

– lifecycle bias arises when λt ≠ 1 

Estimates of λt , Canadian men  
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New estimates of IGE for Canada … 
 

Estimates of β (IGE), fathers and sons 

Earnings Market income Total income

Proxy for lifetime incomes

(1)

Kids: at age 30 0.227 0.230 0.222

Fathers: mean over 1978-82 (0.003) (0.003) (0.002)

(2)

Kids: at age 40 0.287 0.301 0.317

Fathers: mean over 1978-82 (0.004) (0.003) (0.003)

(3)  

Kids: at age 40 0.321 0.349 0.359

Fathers: mean over ages 35-551 (0.004) (0.003) (0.003)

(4) preferred model  

Kids: mean over ages 38-422 0.318 0.343 0.359

Fathers: mean over ages 35-551 (0.004) (0.003) (0.003)

Father-child pairs (N) 196,422 246,350 261,871

β (Fathers-Sons)
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                                                               still a mobile 
society but not as strong as previously thought  



Results for women are somewhat different … 
suggesting marital sorting may play a role 

Estimates of β (IGE), fathers and daughters 

Earnings Market income Total income

Proxy for lifetime incomes

(1)

Kids: at age 30 0.191 0.212 0.213

Fathers: mean over 1978-82 (0.004) (0.003) (0.003)

(2)

Kids: at age 40 0.195 0.207 0.222

Fathers: mean over 1978-82 (0.004) (0.004) (0.003)

(3)

Kids: at age 40 0.221 0.234 0.249

Fathers: mean over ages 35-551 (0.005) (0.005) (0.004)

(4) preferred model

Kids: mean over ages 38-422 0.228 0.241 0.254

Fathers: mean over ages 35-551 (0.004) (0.004) (0.003)

Father-child pairs (N) 160,462 205,921 216,214

β (Fathers-Daughters)
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log y Son

log y Father

log y Son

log y Father

Nonlinearity: two conjectures 
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(A) Borrowing constraints (concavity) (B) Nordic models (convexity) 

Credit constraints  
Rich families are also 

borrowing-constrained 

as they tend to invest 

more for children  

Institutional factors (e.g. 

educational) may have 

created equal opportunity 
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Nonlinearity – a pattern of convexity is found 
(descriptive approach) 

The relationship between fathers’ and sons’ earnings,  
100 data points (grouped by percentile of fathers’ lifetime earnings) 

y = 0.3506x + 7.1864

R² = 0.8359
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β=0.318 
linear model

Nonlinearity – a good deal of earnings mobility for 
sons born to the extremely low-earnings fathers 
 

The relationship between fathers’ and sons’ earnings,  
by percentile of fathers’ lifetime earnings 

However, earnings 

persistence 

increases with 

fathers’ earnings 

β=0.46 
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High mobility for 

sons from the 

very low-earnings 

fathers. 

(higher-older polynomial: Yi
son = α + β1Yi + β2Yi

2 + β3Yi
3 + β4Yi

4 +εi ) 
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Nonlinearity – from a different perspective: e.g. instead of asking 

- whether high-earnings fathers tend to have high-earnings sons? 
-> whether high-earnings sons are mainly from high-earnings family background? 
(quantile regressions, Grawe 2004) 

The relationship between fathers’ and sons’ earnings,  
by percentile of sons’ lifetime earnings 

High mobility: 

many of lowest 

earnings sons are 

not from the 

poorest families. 

low mobility over the 

lower-middle part of 

the distribution. 

Mobility increases over 

the upper-middle part 

of the distribution. 

Strong earnings 

persistence among 

the high-earnings 

sons. 
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A. Polynomial regressions B. Quantile regressions 

Lifecycle induced bias significantly distorts 
the pattern of nonlinearity 
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 Canada is still a mobile society, but not as strong as 
previously thought. The degree of intergenerational earnings 
mobility for father-son pairs is around 0.32, in contrast to 
0.22 obtained in previous Canadian literature, 

 Accounting for lifecycle bias in the early estimates explains 
about two-thirds of the discrepancy, while errors-in-variables 
induced bias contributes to the remaining difference,  

 The intergenerational persistence is even higher when 
market income and total income are measured (β = 0.36), 
suggesting different transmission mechanisms (e.g. assets, 
entrepreneurial skills) are also at work, 

 

Take away (1) 
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 For father-daughter pairs, the estimated earnings elasticities 
remain quite modest even when lifecycle bias is addressed, 
possibly due to marital sorting, 

 There is a distinct pattern of nonlinearity in intergenerational 
transmission of incomes in Canada, with higher mobility at 
the very bottom of the distribution and low mobility at the 
top,  

 The patterns of nonlinearity could be greatly distorted, 
especially over the upper part of the distribution, when the 
lifecycle and errors-in-variables biases are not adequately 
addressed. 

 

Take away (2) 
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Thank you for your 

attention! 

 

 

 

 


