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This Paper

• Explores intergenerational relationship in earnings using Norweigian administrative data
• Key contributions

• how earnings growth is related across generations
• higher-order moments of earnings growth

• Lots of new summary statistics are presented, but I’ll focus on 5 facts

• What do they imply for the stochastic process of earnings?
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Earnings Process for Two Generations

• Let "i ;j;t be log earnings “residual” for individual in family i , generation j ∈ {p; k}, and age t

• Consider an unobserved component model of "i ;j;t :

"i ;j;t =  i ;j|{z}
initial skill

+t × ‹i ;j|{z}
skill growth

+ ”i ;j;t|{z}
shock

• skills can be intergenerationally correlated, while shocks are not: Cov(”k;t ; ”p;t′ ) = 0
• Heterogeneous Income Profile (HIP) model of skill (e.g., Lillard & Weiss 1979, Guvenen 2007)

• First-differencing gives “earnings growth”

∆"i ;j;t = ‹i ;j + ∆”i ;j;t

• Averaging over T years yields “lifetime” measures

"i ;j :=
1

T

TX
t=1

"i ;j;t ≈  i ;j + t‹i ;j ; where t :=
T (T + 1)

2

"i ;j;T − "i ;j;0
T

=
1

T

TX
t=1

∆"i ;j;t = ‹i ;j +
”i ;j;T − ”i ;j;0

T

Park Discussion on “Earnings Dynamics in Norway and Its Intergenerational Transmission” 3 / 10



Fact 1: Cov("k ; "p) > 0

Figure 19 – Fathers and Children Income Correlation
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Notes: Figure 19 shows a binned scatter plot of fathers’ and children’s residual lifetime income. All nominal values are
deflated to their 2018 real values using the Consumer Price Index in Norway.The dashed is a non-linear trend calculated
using lowess smoothing estimator. To plot is based on a sample of fathers and children with 20 years of data or more
between 1967 and 2017. The final sample considers 137K fathers-children pairs.

To have a more granular view of the relation between fathers’ and children’s income,
we construct intergenerational transition matrices of lifetime income (Figure 20), similar
to those presented in Section 5 (Figure 17). In this case, these matrices show the prob-
ability that a father in the ith percentile of lifetime income distribution (in the row of
the matrix) having a child with a jth percentile lifetime income (in the column).31

We find a significant degree of intergenerational persistence, with around 17% of the
sons of parents at the lowest decile of the income distribution staying in the same decile
and only 4.7% of the sons (4.9% of daughters) of low-income fathers reaching the top
decile of the lifetime income distribution. Persistence is even stronger at the top decile
of the distribution with at least a 24% of sons (21% of daughters) of high income fathers
have lifetime incomes in the top decile of the distribution. Still, there is a significant
fraction of sons (7.7%) and daughters (6.6%) that, although were born into high income
parents, fall to the bottom deciles of the lifetime income distribution.

elasticity of fathers and daughters income are less common in the literature. Mazumder (2005) reports
elasticities that range from -0.041 (which is not statistically significant) to 0.269. Our estimates are
closer to the upper end of this range.

31We rank fathers and children separately among their peers with respect to their lifetime incomes,
LIi,c.

38

• Lifetime earnings are positively correlated across generations
• well established in the intergenerational mobility literature

(e.g., Solon 1999)

• According to the HIP model,

Cov("k ; "p) = Cov( k ;  p) + t
2

Cov(‹k ; ‹p)

+ t
ˆ

Cov( k ; ‹p) + Cov(‹k ;  p)
˜

• Role of initial skill vs. skill growth?
• not well understood in the literature
• next few facts are helpful, but it would be interesting to see

Cov("k ; "p) = Cov("k;0; "p;0) + Cov("k − "k;0; "p − "p;0)

+ Cov("k;0; "p − "p;0) + Cov("k − "k;0; "p;0)
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Fact 2: Cov(∆"k;t ; "p) > 0

Figure 21 – Mean Log Earnings Growth by Fathers Resources
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(b) By Net Wealth
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Notes: Figure 21 shows the average one-year residual earnings growth for men and women within quantiles of the father’s
lifetime income distribution (Panel A) and the fathers’ households net wealth distribution (Panel B) for a total of 41
quantiles. The top 2.5% of the distribution is further separated in two groups (97.5th to 99th and 99th percentile and
above). We show the average across annual moments between 1990 and 2017. Markers show the average for children
whose parents were at the top 1% of the corresponding distribution.

(women) is around 3.5 (4) log points or typical estimates of standard deviation of het-
erogenous income growth are around 2% for the U.S. (see Guvenen et al. (2018)). The
variation over the father’s lifetime income distribution is similar in magnitude too, except
that children of fathers in the top 1% of the lifetime income distribution experience even
higher income growth over the life cycle. In the next section, we investigate whether this
relationship is merely a spurious correlation or the strong association of family resources
and income growth survives after controlling for several characteristics of fathers and
children.

Dispersion of Income Growth We next turn to the relation between father’s re-
sources and child’s income volatility. Two aspects of Figure 22 are worth noticing. First,
income volatility follows a U-shaped pattern by fathers’ lifetime income, especially for
men. The differences across the fathers lifetime income distribution are small but still
significant: the standard deviation of income growth for sons of fathers with median
lifetime income is roughly 0.10 log points lower compared to the sons of father at the
top of the lifetime income distribution. The increase in income volatility at the top of
the wealth distribution is especially striking.

Recall that we find a similar U-shaped pattern for the dispersion of earnings growth
over workers’ permanent earnings (Figure 11). Interestingly, the U-shaped pattern is
tilted to the right over the fathers’ lifetime income and wealth distribution compared to

41

• Parents’ lifetime earnings are positively correlated with
earnings growth of children

• Again, does this reflect the importance of initial skill or skill
growth of parents?

Cov(∆"k;t ; "p) = Cov(‹k ;  p) + t Cov(‹k ; ‹p)
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Fact 3: Cov("k;T − "k;0; "p;T − "p;0) > 0

Figure 27 – Average Income Growth of Fathers and Children
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Notes: Figure 27 shows a binned scatter plot of fathers and children average lifetime income growth. The dashed is the
non-linear correlation estimated from a lowess estimator. To scatter plot is based on a sample of 137K fathers-children
pairs. The sample is divided in 100 bins. Values in the y-axis residualized from fathers’ lifetime income level.

in intergenerational transmission of income dynamics. In order to provide additional
insights about the potential mechanisms behind the relations found in the data, we con-
clude this section by presenting a series of individual-level regressions that aim to separate
the effect of parents wealth, lifetime income, and income risk on the characteristics of
the children income growth distribution.

For doing that, we run a series of cross-sectional regressions of the form

xi = �0 + �1x
f
i + Xi� + "i,

where xi is a moment (i 2 {average, standard deviation, skewness, kurtosis}) of chil-
dren’s income growth distribution and xf

i is the same moment but for the father of
individual i. The matrix Xi is a set of controls that includes fathers and children life-
time income, lifetime income growth—which we calculate as the growth rate of income
between the first and last observation in our sample for each individual (typically be-
tween years 20 and 60)—parents wealth, etc. When evaluating the importance of fathers’
volatility on children, we also include in Xi a measure of fathers and children skewness.
Similarly, in our regressions for skewness, we include in Xi a measure of father and chil-
dren volatility. As before, we present results for men and women separately and only for
percentile based measures. The results based on centralized measures of dispersion and
skewness—presented in Appendix tables VIII and IX—are qualitatively similar.

48

• Lifetime earnings growth is positively correlated across
generations

Cov("k;T − "k;0; "p;T − "p;0) = T 2 Cov(‹k ; ‹p)

• Contrasts with Canadian evidence by Lochner & Park (2020)

Cov(∆"k;t ;∆"p;t′) = 0; ∀(t; t ′)

• What explains the difference?
• Norway vs. Canada
• variation in age range?

• e.g., ages 41–60 for the oldest cohort and 20-39 for the youngest
• may want to hold the age range fixed (e.g., 30 to 50) for everyone
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Fact 4: U-Shaped Var(∆"k;t |"p)

Figure 22 – Dispersion of Log Earnings Growth by Father’s Resources
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(b) By Net Wealth
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Notes: Figure 22 shows the standard of the one-year residual earnings growth for men and women within quantiles of the
father’s lifetime income distribution (Panel A) and the fathers’ households net wealth distribution (Panel B) for a total
of 41 quantiles. The top 2.5% of the distribution is further separated in two groups (97.5th to 99th and 99th percentile
and above). We show the average across annual moments between 1990 and 2017. Markers show the average for children
whose parents were at the top 1% of the corresponding distribution.

and 25 show the left- and right-tail dispersion of the income growth distribution as mea-
sured the 50th-to-5th percentiles (P50-P5) and the 95th-to-50th percentiles (P95–P50)
differential respectively.

First, notice that the P95-P50 is larger than the P50-P5 which implies that the right
tail of the distribution of children’s income growth out weights the left tail for most
of the fathers’ income and wealth distributions. Second, the P95-P50 is more or less
constant whereas the P50-P5 declines as we move from low to high levels of fathers’s
income and wealth. Hence, the difference between P95-P50 and the P50-P5 increases as
we move from left to right of the distribution of fathers’ resources, which is consistent
with the increase in (Kelley) skewness displayed in Figure 23 (Appendix Figure 78).
At the top of the distribution, however, left- and right-tail dispersion increases sharply.
We find similar results when looking at permanent changes in income as captured by
five-years income changes (see Appendix figures 80 and 81). The increase in dispersion
of income growth at the left tail among children of high-income parents can explain,
for instance, why children of top-income fathers (those at the top 1% or 0.1% of the
distribution) end up at the bottom quintiles of the lifetime income distribution as shown
in the father-children transition matrix in Figure 20.

Kurtosis of Income Growth Finally, in Figure 26 we look at the kurtosis of idiosyn-
cratic income growth conditional in fathers’ lifetime income and wealth. Similarly to the

43

• Children’s earnings growth is more dispersed among those with
low or high parental lifetime earnings
• Little evidence on heteroskedasticity

• Difficult to think about it in terms of the earnings process
• Var(∆"k;t |"p) does not depend on "p when jointly normal

• Driven by heterogeneity (‹k) or volatility (∆”k;t)?

• High level of Var(∆"k;t |"p) suggests that differences in
earnings growth by parental earnings are not so important for
overall earnings growth dispersion

Var(∆"k;t)| {z }
≈0:23

= E
ˆ

Var(∆"k;t |"p)
˜| {z }

≈0:18

+ Var(E[∆"k;t |"p])
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Fact 5: Cov
`

Var(∆"i ;k;t);Var(∆"i ;p;t)
´
> 0

Figure 28 – Dispersion of Income Growth of Fathers and Children

(a) Men

.5
.6

.7
.8

.9
P9

0-
P1

0 
of

 C
hi

ld
re

n'
 In

co
m

e 
G

ro
w

th

0 1 2 3 4
P90-P10 of Fathers' Income Growth

(b) Women

.6
.7

.8
.9

P9
0-

P1
0 

of
 C

hi
ld

re
n'

 In
co

m
e 

G
ro

w
th

0 1 2 3 4
P90-P10 of Fathers' Income Growth

Notes: Figure 28 shows a binned scatter plot of fathers and children income growth dispersion measured by the individual-
level 90th-to-10th percentiles differential. The dashed is the non-linear correlation estimated from a lowess estimator. To
scatter plot is based on a sample of 137K fathers-children pairs. The sample is divided in 100 bins.

The regression results for the dispersion of income growth are presented in Table
IV. Columns (1) and (5) show a simple bi-variate regression of children’s volatility on
fathers’ volatility. The coefficient on fathers’ volatility, measured here by the P90-P10F

t ,
is large and statistically significant and captures the positive slope shown in Figure 28.
In term of magnitudes, our results indicate that a son (daughter) of a father in the 90th
percentile of the distribution of income volatility has a dispersion of earnings growth
that is 0.09 (0.14) log points larger than a similar son (daughter) of a father in the
10th percentile of the distribution. Considering that the average P90-P10 of income
growth among sons (daughters) is about 0.64 (0.72), we conclude that fathers’ volatility
has small but significant impact on children income growth dispersion, and this effect
is larger for women and than for men.36 The inclusion of fathers and children lifetime
income (Columns 2 and 6) does not change our results significantly. Interestedly, both
measures of income are statistically significant, despite the positive correlation between
then (See Figure 19): the negative coefficient on children lifetime income indicate that
high-income individual experience lower income growth volatility. However, conditional
on their own income, children of high lifetime income fathers experience more income
growth volatility.

36Our also results show that there is large dispersion in the distribution of fathers’ earnings growth
volatility as measured by the individual-level P90-P10. In particular, fathers in the 25th (10th) percentile
of the distribution experience a volatility of income growth of 0.21 (0.16) whereas fathers in the 75th
(90th) percentile experience a volatility of income growth of 0.72 (1.3).

49

• Individual-specific dispersion of earnings growth is positively
correlated across generations
• evidence by Shore (2011) and Jäntti & Lindahl (2012)
• individual-specific variance defined as

Var(∆"i ;j;t) :=
1

T

TX
t=1

»
∆"i ;j;t −

„
"i ;j;T − "i ;j;0

T

«–2

• Could reflect intergenerational transmission of volatility
• assuming ”i ;j;t = ffi ;j‰i ;j;t , where ‰i ;j;t is iid across (i ; t):

Var(∆"i ;j;t) ≈ ff2
i ;j2 Var(‰j )

• so Cov(ff2
k ; ff

2
p) > 0 could drive Fact 5

• But skill growth transmission could also play a role
• skill growth varies over the lifecycle (Lochner & Park 2020)

∆"i ;j;t = –j;t‹i ;j + ∆”i ;j;t

⇒ Cov(‹2
k ; ‹

2
p) also matters for Cov(Var(∆"i ;k;t);Var(∆"i ;p;t))
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Minor Comments

• Few details are provided in the paper
• Who are included in the data? Tax filers?
• How are parents linked to their children?

• It is not clear how the data issues have been addressed
• inconsistent top codings, changes in income definitions

• Age range (20–60) seems too wide
• differences in schooling and retirement could drive differences in lifetime earnings growth
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Conclusion

• Many interesting facts!
• Some of the facts deepen our understanding of the earnings process for two generations

• intergenerational transmission of skill growth
• intergenerational transmission of earnings volatility

• Other facts are more difficult to understand & interpret
• need a new way to think about them
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