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Abstract
This paper studies intergenerational mobility—the transmission of family
influence. We develop and estimate measures of lifetime resources moti-
vated by economic theory that account for generational differences in life-
cycle trajectories, uncertainty, and credit constraints. We estimate the trans-
mission of welfare and lifetime resources at different stages of the life cy-
cle and compare these with traditional ones such as wage income and dis-
posable income measures over narrow age intervals that are often thought
to proxy lifetime wealth. Parents’ expected lifetime resources are stronger
predictors of many important child outcomes (including children’s own
expected lifetime resources and education) than the income measures tra-
ditionally used in the literature on social mobility. Educational attainment
across generations explains most of the intergenerational life-cycle dynam-
ics. Relative mobility is overstated by the traditional income measures, but
absolute upward mobility is understated. Recent generations have higher
welfare and are better off compared to their parents.
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Intergenerational Transmission of Family Influence

1 Introduction

This paper studies the transmission of family influence across generations. We
present new theory-motivated measures of lifetime resources allowing us to
study the role of parents’ resources at crucial stages of children’s lives.

The conventional approach to measuring social mobility estimates intergen-
erational elasticities (IGEs) of income and follows the pioneeringwork of Becker
and Tomes (1979, 1986). This approach treats childhood as a single-period stage
of a three-stage overlapping generations model that is followed by adulthood
(when parents invest in children) and then retirement. It ignores uncertainty
and abstracts from timing considerations within the various stages of the life
cycle. It attempts to compare realized lifetime resources across generations. For
pragmatic reasons (such as data limitations), realized resources measured over
shorter time spans are used to proxy lifetime incomes. The literature empha-
sizes the role of measurement errors and alignment of ages across generations.1

The literature relies on implicit assumptions of stationarity or limited forms of
nonstationarity to characterize life cycles across generations. Stuhler and Ny-
bom (2022) is an important recent exception.

Another approachmeasures the determinants of successful lives—education,
health, and participation in crime—across generations.2 Recent research on hu-
mandevelopment (e.g., Cunha andHeckman, 2007;Heckman andMosso, 2014)
demonstrates the importance of critical and sensitive periods in shaping life-
time skills. In the presence of imperfect capital markets, the timing of receipt of
parental income plausibly affects parental investment and the lifetime prospects
of children.3 Tominey et al. (2020) show that parental income received when
children are young is a better predictor of the lifetime prospects of children than

1Focus has been on attenuation bias due to measuring income over short age
intervals and life-cycle bias if income is not measured at ages that approximate
lifetime income flows captured by Mincer’s (1974) notion of the “overtaking
age” (Willis, 1986, Mazumder, 2005; Solon, 1992 for discussion of alignment).

2The first strand is connected with the second strand because parental lifetime
resources help determine the resources available to invest in children. Conven-
tional one-period-lifetime models of family influence, like Becker and Tomes
(1979, 1986) and Solon (2004), provide a tight link between the two approaches.

3See Cunha and Heckman (2007) and Caucutt and Lochner (2020).
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parental income received at later ages. Recognizing the importance of child in-
vestment at early ages on child lifetime outcomes, it is the resources of parents at
those ages that are relevant to the transmission of family influence. In addition,
when comparing lifetime resources and their valuation across generations with
multiperiod life cycles, there are many possible ages of comparison. For exam-
ple, Garcı́a et al. (2022) show that the Perry Preschool program did not boost
participant earnings at age 50, nor did it promote marriage at that age—but it
promoted both measures during parental childbearing and child-rearing years
with substantial resulting benefits for their children.

This paper unites and extends these two strands of literature on social mobil-
ity by developing and estimating the intergenerational persistence in measures
of lifetime resources and well-being that are most predictive of successful life-
time outcomes of children such as education, health, and participation in crime.
The present discounted value of future income (PDV) recognizes that the tim-
ing of key life events differs greatly across generations and individuals. Lifetime
wealth approximates the lifetime value function and extends the PDV by taking
account of uncertainty and liquidity constraints. We introduce a crucial distinc-
tion between ex post and ex ante measures also absent from previous studies.

Lifetime income and lifetime well-being are measures of lives well lived.
They are often assumed to be the main objects of interest in studying social mo-
bility. However, expected income and value functions at different ages are mea-
sures of resources available for consumption and child investment at those ages.
They are also measures of age-specific welfare. A life well lived at age 35 may
not be one well lived at 50. As individuals progress through life, anticipated in-
come and anticipated welfare are the relevant measures of age-by-age welfare.
We introduce and analyze both types of measures.

We make several contributions to the literature. First, we use PDV and life-
time wealth to analyze intergenerational dependence in lifetime resources and
welfare. We compare results based on commonly used proxy measures with
those based on actual lifetime resources (both ex ante and ex post).

Second, we explicitly account for agent information sets about current and
future resources that govern child investment decisions and ex antemeasures of
lifetime resources and welfare at each age. We estimate information sets by age
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to formally account for the evolution of uncertainty and its consequences.
Third, using the tools developed in this paper, we find that currently utilized

snapshot measures of realized incomes substantially underestimate lifetime in-
tergenerational persistence. Exploiting rich Danish register data spanning 40
years, we document a much tighter link across generations than suggested by
the measures used in the earlier literature on intergenerational mobility. For
example, the intergenerational dependence measured by log-log regressions
(IGE) is 0.29 for snapshot measures of realized wage income but around 0.50
when considering expected lifetime resources and 0.35 when considering real-
ized lifetime resources. This pattern holds for alternative measures of intergen-
erational income mobility such as Pearson correlations and rank-rank associa-
tions. Our results call into question common practices used in previous studies
of intergenerational income mobility.4 Estimates of intergenerational mobility
based on incomes measured during the 30s overstate social mobility.

Contrary to traditional estimates that find Denmark to be a highly mobile
country, we find that even in a generous welfare state with substantial social
insurance and redistribution through taxes and transfers, there is strong depen-
dence in lifetime resources across generations. Relative social mobility is over-
stated more for children from disadvantaged families.

Ex ante lifetime measures of parental resources are stronger predictors of
child lifetime resources and child outcomes than traditional measures of par-
ents’ income. They also better predict child cognitive skills, education, crime,
and teenage pregnancy compared to measures of realized parental income av-
eraged over 40 years. Ex ante lifetime measures better predict child outcomes

4See Aaronson and Mazumder (2008); Corak (2006); Corak and Heisz (1999);
Mazumder (2005); Solon (1992) for examples of studies focusing on the align-
ment of incomes across generations. Black and Devereux (2011) and Jäntti
and Jenkins (2015) review the literature. There are additional related stud-
ies that focus on other dimensions of intergenerational persistence, such as
wealth (Charles and Hurst, 2003), consumption expenditures (Charles et al.,
2014; Waldkirch et al., 2004), occupations (Bello and Morchio, 2017; Corak and
Piraino, 2011), incarceration and criminal behavior (Dobbie et al., 2018; Meghir
et al., 2012), health (Björkegren et al., 2019; Johnston et al., 2013), and employ-
ment andwelfare dependency (Li andGoetz, 2019; Lo Bello andMorchio, 2020).
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because they better proxy the resources parents act on when they make invest-
ment decisions. The substantial intercohort changes in educational attainment
and family formation cause income measured over fixed age ranges across co-
horts to be inaccurate proxies of individual expectations of lifetime resources
and welfare at the ages where they are computed. Expected PDV and lifetime
wealth better capture intergenerational differences in income trajectories and
timing of educational attainment. Differences in educational attainment medi-
ate most of the impact of intercohort demographic changes on social mobility.

While relativemobility (measured by the intergenerational income elasticity,
IGE) is overstated using traditional income measures, the opposite is true for
measures of absolute upward mobility. Current generations are better off than
previous generations. Once we account for redistribution through taxes and
transfers and account for uncertainty and income smoothing, imperfect credit
markets, reforms to financial markets, and delayed labor market entry, the vast
majority of recent cohorts are doing better than their parents. This is particularly
so for children from affluent families.

The persistence of inequality across generations documented in this paper
exemplifies the importance of integrating individual and family life-cycle dy-
namics along with accurate characterizations of policy environments in con-
ducting studies of social mobility. Assessing intergenerational mobility through
the lens used here allows for better understanding of the importance of factors
such as the role of the family, changes in individual life cycles across generations,
and the expectations and trajectories individuals face across their lifetimes.

This paper unfolds as follows: Section 2 describes our data and presents
descriptive statistics. Section 3 introduces our lifetime measures and discusses
identification and estimation. Section 4 documents dramatic cohort differences
in life cycles. It also demonstrates our expected lifetime measures’ superior pre-
dictive properties. Section 5 presents our main empirical estimates of relative
intergenerational mobility. It motivates the importance of using lifetime ex ante
measures over the traditional ex post measures. Section 6 assesses the factors
that most strongly affect estimated social mobility. Section 7 analyzes absolute
mobility. Section 8 concludes. An appendix for online publication presents sup-
porting technical and empirical arguments.
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2 Our Data

We use full population administrative register data from Denmark in the years
1980 through 2019. The data contain unique identifiers of individuals, which en-
able us to combine information on awide range of different outcomes across the
lifetime. The data also include unique identifiers of parents and spouses, allow-
ing us to link families throughout the entire period. In addition to information
on income, assets, and liabilities of children and their parents, we also add infor-
mation on completed education, household structure and demographic charac-
teristics, 9th-grade exam scores, and crime.5 Appendix A provides a detailed
description of all of the data sources and definitions we use.

2.1 Main Samples and Definitions

Our main sample consists of children born in 1981 and 1982 for whom we can
establish a link to parents, whose parents did not migrate internationally, and
who did not themselves migrate. We observe the birth cohorts of 1981 and 1982
from birth to age 38 and 37, respectively (in 2019). We have information on
their parents in all years between 1980 and 2019. We analyze other cohorts as a
complement to this paper.

For the main analyses in this paper, our specifications using log income ex-
clude individuals with zero or negative average income for the age range over
which we measure their income.6 We restrict the sample to native Danes. We
also exclude individuals for whom we observe fewer than three years between
ages 30 and 35 (i.e., at least three non-missing observations). We start with a
sample of 105,953 native Danes who did not migrate, whose parents did not
migrate, and for whom we can establish links with their parents. This reduces

5We link the following registers: educational attainment (UDDA), income, as-
sets, transfers, homeownership (IND), house price (IND and EJSA), marital
status, and fertility (BEF) for each individual and his or her spouse and parents,
criminal convictions (KRAF), and 9th-grade exam scores in Danish and math
(UDFK).We consider both an indicator of college attainment and total years
of schooling by age 35 as child educational attainment measures. We measure
crime as an indicator of whether individuals have received a crime conviction
by 2019, and we measure whether the child has become a parent by age 20.

6Our results are robust to alternative treatment of zero earnings.
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to 100,344 when dropping negative values and zeroes, and reduces further to
98,686 when we drop children with fewer than three observations. We measure
children’s income in the years 2011–2016 and 2012–2017 for the 1981 and 1982
cohorts, respectively. We measure parents’ income when they were aged 30–35
using income information between 1980 and 2000.7

In Section 5.3 and Appendix C, we present estimates accounting for alterna-
tive timing of parental income, different age ranges for measuring children’s in-
come, and alternative definitions of family units. Our principal conclusions re-
main unaffected. An analysis based on rank-rank measures includes zero earn-
ers and confirms our main findings.

A subset of outcomemeasures such as exam scores at the end of compulsory
schooling are not available for the 1981 and 1982 cohorts. For our analysis of
these specific outcomes, we use cohorts born between 1995 and 1997, with the
sample defined in the sameway as described for the 1981 and 1982 cohorts above
(i.e., those native Danes for whom we can establish a link to parents, whose
parents did not migrate, and who did not themselves migrate). We have an
initial sample of 209,603 child-parent pairs of native Danes. Our selection rules
result in a final sample of 185,710 individuals.8

2.2 Additional Data to Measure Lifetime Resources

We supplement our main data in two ways. First, we use information on the
adult population (age 25–85) from 1980 to 2019 to construct synthetic cohort
data as needed for a part of our analysis in Section 3. For each individual in
each year, we have information on total personal income, disposable income,
and imputed consumption (see below), as well as information on education,
cohabitation, number of children, homeownership, and employment.

Second, we use information from the Danish Household Expenditure Sur-
vey, a diary-based survey of expenditures within the household, collected by

7We drop the few families with less than three observations when parents were
aged 30–35. Results are unaffected by this. We do not use data before age 30 as
some (around 8% of the 1981–1982 cohorts) are still in school making earnings
observations noisy (e.g., Björklund, 1993; Landersø and Heckman, 2017).

8Birth cohorts from the 1980s were smaller than those from the 1990s.
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Statistics Denmark (Browning et al., 2021; Danmarks Statistik, 1999). The sur-
vey provides detailed information on various categories of consumption expen-
ditures for a rotating sample of individuals between 1995 and 2012. We link the
survey data to the register data using individual unique identifiers.9,10

3 Our Measures of Lifetime Welfare and Resources

This paper develops and estimates ex ante and ex post measures of lifetime re-
sources (discounted income) and the utility value of lifetime income profiles
(approximate value functions), aswell as four conventional realized incomedef-
initions (wage income, total personal income without transfers, total personal
income with public transfers, and disposable income). A discussion of the ben-
efits of using a lifetime approach is given in Section 4. We measure individual
consumption in two different ways. We also consider income and consumption-
equivalized versions of these measures using the standard OECD equivalence
scale to adjust for household composition (Browning et al., 2014).One novelty
of this paper is that we estimate life cycle, stage–specific measures of resources
and welfare that reflect agent uncertainty, credit constraints, and information
that govern child investment decisions. Like Tominey et al. (2020), we recognize
the potential importance of resources available to parents at key developmental
ages in shaping child development. Unlike that paper, we also estimate expected

9We use household disposable income and detailed information on assets and
liabilities in periods t and t − 1 to predict household consumption from the ex-
penditure survey. The imputation is conducted using a random forest estimator,
which is a nonparametric prediction algorithm (see Ho et al., 1995). We select
the number of trees using a 5-fold cross-validation approach. The correlation
between predicted and observed consumption using a training set is 0.95. See
Appendix A.1 for a full description of our imputation procedure.

10While consumption can be imputed based on information on income and net-
assets across years (see, e.g., Browning and Leth-Petersen, 2003), this procedure
leads to measurement error, posing two problems: (i) attenuation bias due to
approximation error, and (ii) it inhibits imprecise estimates of a stochastic dis-
count factors for lifetimewealth (see Section 3). Bruze (2018) uses an alternative
strategy by applying instrumental variables to correct for approximation error
and Danish Expenditure Survey data to instrument parents’ imputed consump-
tion.
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future income at or near the ages at which child investment decisions are made.
Table 1 provides an overview of the measures we analyze (in the main text and
appendix). Sections 3.1–3.3 discuss our lifetime measures in greater detail.

Table 1: Definitions of Welfare and Income Indicators Used in this Paper

Variable Definition
(1) Wage Income Taxable wage earnings and fringes, labor portion of business income, non-taxable earnings, sev-

erance pay, and stock options.
(2) Income with Trans-

fers
Total personal income (excluding rental value of own home). Total personal income is equal to
the sum of wage income, business and self-employment income, capital income, public transfer
income, property income, and other non-classifiable income that can be attributed directly to the
individual person.

(3) Income without
Transfers

Total personal income (as specified in item (2) above) minus public transfer income. The main
items of public transfer income include: social assistance cash benefits, unemployment insurance
benefits including leave, sickness benefits, pensions including disability pension and early retire-
ment pay, housing allowance, and child allowance.

(4) Disposable Income Total personal income including public transfers (as specified in item (2) above) and rental value
of own home (for owner-occupied individuals) minus taxes, interest expenses, and child support.

(5) Family Measures
(Husband and Wife
or Cohabitants)

The sum of items (1)–(4) within households.

(6) Equivalized Family
Measures

The family measures in item (5) adjusted by an equivalence scale for household composition.

(7) Household Con-
sumption

The total household expenditures from the Danish Expenditure Survey.

(8) Survey Imputed
Consumption

Total household expenditures, imputed from the relationship between the Danish Expenditure
Survey and the Danish register.

(9) Survey Imputed
Consumption with
Equivalence Scale

The survey imputed consumption adjusted by an equivalence scale for household composition.

(10) Expected Present
Discounted Value

The expected present discounted value of future total income, using a deterministic discount factor
(β):

PDVi,t = Ei,t

[
T −1∑
τ=1

βτ yi,t+τ | Ii,t

]
,

where yi,t is the the total income including interest on assets, public transfers, the estimated rental
value of own home for owner-occupied individuals, and unrealized capital gains from housing
stock for individuals who are homeowners, minus taxes and interest expenses at age t. β is a
common discount factor, and Ii,t is agent i’s information set.

(11) Realized Present Dis-
counted Value

Same as (10) with realized lifetime measures for parents and imputed measures after mid-30s
using the imputation framework of Appendix A.2.

(12) Expected Lifetime
Wealth

The expected present discounted value of future total income including unrealized capital gains
using a stochastic discount factor. The lifetime wealth at time t for individual i is

LW ≡ Ei,t

[
T −t∑
τ=1

si,t+τ yi,t+τ | Ii,t

]
, where si,t+1 = Ei,t

[
β

U ′(ci,t+1)
U ′(ci,t)

| Ii,t

]

is the stochastic discount factor, yi,t is the total income (see definition in item (10) above) at age t,
ci,t is the survey imputed consumption at age t, and Ii,t is the information set.

(13) Realized Lifetime
Wealth

Same as (12) with realized lifetime measures for parents and imputed measures after mid-30s
using the imputation framework of Appendix A.2.

(14) Equivalized Lifetime
Measures

Items (10)–(13) adjusted by an equivalence scale for household composition.
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3.1 Measures of Intergenerational Mobility

This paper develops and estimates twomeasures of lifetime resources: the present
discounted value of future income and lifetimewealth—anapproximate lifetime value
function over the relevant ages of child development. We present two versions
of each: ex ante and ex post, accounting for uncertainty. The ex post measure is
consistent with perfect foresight or realized lifetime incomes, which is the im-
plicit focus in the current literature.

Our ex antemeasures use age-specific, anticipated resources that capturewel-
fare as it evolves. We first introduce our measures and then discuss identifica-
tion and estimation. For an information set Ii,t available to individual i in period
t, the expected PDV is

PDVi,t = Ei,t

[
T −t∑
τ=1

βτ yi,t+τ

∣∣∣∣∣Ii,t

]
, (1)

where β is a fixed discount factor, and yi,t is income in period t. The expected
PDV is individual i’s expected present value of future income flowsmeasured at
period t.11 This measure improves on the way income has been measured in the
previous literature, by considering a full life-cycle perspective and by allowing
for differences in age profiles across generations and individuals. For exam-
ple, later generations, on average, acquire more formal education. This means
that they are more likely to have lower incomes at younger ages than their par-
ents who do not attend college, compensated by higher (and steeper) income
profiles when entering the labor market after completing college (or graduate
school). We show evidence on these patterns across generations in Section 4.2.
While snapshots of proxies of parents’ and children’s incomes may generate a
distorted picture of intergenerational persistence, the expected PDV takes into
account that more highly educated individuals face steeper expected income
profiles and that income profiles have changed across generations. We also re-
port a realized lifetime version of Equation (1) which is feasible for parents but
requires imputation for children (from age 38 onward).

With diminishingmarginal utility of consumption and lifetime liquidity con-

11Blundell et al. (2016) use a similar concept calling expected PDV human capital.
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straints, an individual’s utility does not depend solely on expected lifetime re-
sources but also on access to future income in the presence of imperfect credit
markets. Individuals facing liquidity constraints value expected future income
streams less than those who can borrow fully against their future income (see
Hai and Heckman, 2017). Risk averse agents value information. The value of
expected income streams—expected lifetime wealth—should account for both
uncertainty and liquidity constraints. We follow Huggett and Kaplan (2011,
2012, 2016), who present lifetime measures of an individual’s resources that in-
corporate uncertainty and credit constraints using stochastic discount factors
and define an individual’s expected lifetime wealth at period t (LWi,t) as

LWi,t = Ei,t

[
T −t∑
τ=1

si,t+τ yi,t+τ

∣∣∣∣∣Ii,t

]
, (2)

where si,t (defined below) is individual i’s stochastic discount factor (SDF) at
age t when expectations are taken with respect to the information set of indi-
vidual i at age t.12 In principle, stochastic discount factors can be estimated
nonparametrically using panel data on consumption,13 but in this paper, we use
a parametric specification of preferences. From the first order condition for op-
timal consumption, the stochastic discount factor is

si,t+1 = Ei,t

[
β

Uc(ci,t+1)
Uc(ci,t)

| Ii,t

]
,

where ci,t and ci,t+1 is individual i’s consumption at age t and t + 1, respectively,
U(ci,t) is utility at t, and Uc is the marginal utility of consumption. These factors
account for both uncertainty and liquidity constraints, and the insurance value
ofwelfare programs such as social assistance and unemployment insurance. Ex-
pected lifetime wealth (LW) is the subjective present value of lifetime income
evaluated with a SDF.14 As a complement to this analysis, we also assume per-
fect certainty and construct a version using actual ci,t and yi,t to form si,t. This is

12The definitions in Huggett and Kaplan (2011, 2012, 2016) build on the valuation
of non-traded asset from Lucas (1978).

13See Escanciano et al. (2021).
14See Appendix B for a detailed derivation of the concept of lifetime measures.
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an estimate of realized lifetime welfare, which is one way to compare lifetimes.

3.2 Properties of the Model, Identification, and Estimation

Webriefly consider the basic structure of themodel and its identification and es-
timation.We focus on central issues, definitions, and assumptions. Appendix B
provides further details. The SDF at period t for individual i (si,t) can be decom-
posed into terms capturing the impacts of (i) uncertainty about future income,
(ii) borrowing constraints, and (iii) the market interest rate. Consider the SDF
from a household’s Euler Equation:

Ei,t

[
β

Uc(ci,t+1)
Uc(ci,t)

(1 + ri,t+1)(1 + λi,t)
]

= 1, (3)

λi,t is the household’s Lagrange multiplier on its borrowing constraint. If λi,t =
0, the constraint is not binding. Let ei,t+1 be the forecast error of this equation

ei,t+1 = β
Uc(ci,t+1)
Uc(ci,t)

(1 + ri,t+1)(1 + λi,t) − 1. (4)

Thus ln
(

β
Uc(ci,t+1)
Uc(ci,t)

)
= ln(1 + ei,t+1) − ln(1 + ri,t+1) − ln(1 + λi,t)

= Ei,t[ln(1 + ei,t+1)] − Ei,t[ln(1 + ri,t+1)] − ln(1 + λi,t) + ηi,t+1, (5)

where ηi,t+1 ≡ ln(βUc(ci,t+1)/Uc(ci,t))−Ei,t[ln(βUc(ci,t+1)/Uc(ci,t))] arises fromup-
dated information in the next period. The first term in the bottom row of Equa-
tion (4) is related to precautionary savings motives and income uncertainty.15,16

The next two terms capture liquidity constraints through the expected borrow-
ing rate and Lagrange multiplier (the former being related to a household’s id-
iosyncratic borrowing rate and the latter to the explicit borrowing limit).

We use a CRRAutility function: U(ci,t) = c1−ρ
i,t −1
1−ρ

, where ci,t denotes the adult-
equivalence consumption (to adjust for family size / composition) of individual

15Parker andPreston (2005) breaks consumption growth into similar components.
16We can approximateEi,t[ln(1+ei,t+1)] ≈ −1

2Ei,t[e2
i,t+1] = −1

2σ2
e,i,t+1 following a 2nd

order Taylor expansion. σ2
e,i,t+1 is the forecast error variance, which can be seen

as expressing income uncertainty / household wealth (Dogra and Gorbachev,
2016). σ2

e,i,t+1 may also capture uncertainty of, e.g., health and family structure.
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i at time t. We set the risk aversion parameter at 0.67 (estimated on Danish data
using property/liability insurance in Szpiro, 1986).

We present further details about the estimation procedure and specification
tests in Appendix B and Section 5.3. Appendix B.1 presents a general statement
of ourmodel. Appendix B.2 discusses identification. Appendix B.3 discusses es-
timation of the SDFs. Appendix B.4 reports summary statistics of our estimates
of the SDFs by education level over age, separately for different birth cohorts.
Section B.5 discusses alternativemodel specifications allowing for uncertain life-
timeswith bequests (seeDeNardi, 2004) and investigates the sensitivity relative
to alternative choices of risk aversion parameters.

3.3 Identifying and Estimating Information Sets

An important innovation of this paper is identification of agent information sets
and their implications for social mobility. We approximate information sets
(I i,t) using the procedure of Cunha and Heckman (2016). For vector Z i,t, the
key idea is to use forecasts of future income based on Z to check if the forecast
error is actually correlated with choices that depend on these forecasts. Compo-
nents of income not in the information set should not predict future outcomes.

We first test whether consumption at age 30 is associated with the difference
between realized future income at age 50 and future expected income at age 50
based on an information set estimated at age 30. If Z is defined correctly, the
residualized incomes at age 50 based on characteristics Z measured at age 30
or uncorrelated with the consumption at age 30 (see Appendix B.6 for a formal
presentation of the test). This is indeed what we find in Panel A of Table 2. Col-
umn (1) shows that the coefficient of a regression of consumption at age 30 and
disposable income at age 50 is 0.35. When we include gender and education in
the information set in column (2), the estimated coefficient drops substantially.
When we further include cohabitation and homeownership status in the infor-
mation set in column (3), the regression coefficient drops further. When we
use the full information set in column (4), the regression coefficient between
consumption at age 30 and the residual (unexpected) income at age 50 is even
lower and not statistically different from zero (t-statistic of 0.72). Similarly, to
assess whether there is any relationship between any mismeasurement of the
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information set and child’s outcomes, Panel B of Table 2 considers associations
between parents’ disposable income at age 50 and child outcomes. These asso-
ciations are strongly significant. Once we residualize parental income using the
full information set we see no significant relationship.

Our final information set, which passes our specification tests, is based on
gender, education level (primary school, high school, college, and university),
employment status, cohabitation, number of children, quartiles for mean in-
come level, quartiles for mean consumption level, quartiles for mean consump-
tion growth, quartiles for standard deviation of consumption, and homeown-
ership status. Our nonparametric approach for forming expected values allows
for all interactions among these factors. In Section 4.2, we show how education,
and life-cycle profiles of family formation and income change from one genera-
tion to another. By including these characteristics in the information set, cohort
effects related to changes in them are explicitly taken into account.

We interpret the results from Table 2 as evidence that our information set
is correctly specified. Moreover, as parents’ residualized income based on our
preferred information set is not associated with child outcomes, any minor mis-
specification would likely attenuate the estimated role of parents’ lifetime re-
sources on child outcomes. Application of this approach shows that uncertainty
is greater for the more recent cohorts and the more educated people. Fig. B.7
shows the standard variation of the unforecastable component of individuals’
income by age for the sample of male children and their fathers, which can be
considered as a measure of uncertainty,17 and the variance of unforecastable
component of individuals’ income normalized by the total variance of income
by age. Wediscuss this further in Section 7. The finding thatmore educated peo-
ple face greater uncertainty is consistent with research by Cunha et al. (2005)
and Cunha and Heckman (2016). Uncertainty incorporates all components of
labor market risk including workplace innovations, not just unemployment.

17To avoid problems from fertility decisions and maternity leaves in the uncer-
tainty analysis presented here, we focus on fathers and sons.
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3.4 Analysis under Perfect Certainty

A practical issue with analyzing ex post life-cycle patterns is that we do not have
data on full life cycles for children, although we do for parents. We have to
impute missing life-cycle data only for the children. Following standard impu-
tation methods, we use synthetic cohorts adjusted for wage growth to forecast
missing data for children and account for imputation-induced variability. We
usemultiple imputationmethods (see e.g., Little and Rubin, 1987) to impute the
residuals associated with the imputed values and use the imputations so gener-
ated in our empirical analysis (see AppendixA.2). We recognize the speculative
element in such imputations and address problems with doing so. At the same
time, awide literature on returns to education and on life-cycle decision-making
faces this problem, although it is often less explicit about how it solves it.18

4 Welfare Measures and Life Outcomes

The current literature on IGEs focuses on income in narrow age intervals. In
this section, we argue for the importance of using income measures that explic-
itly take into account lifetime dynamics. Section 4.1 analyzes the relationship
between different measures of resources and provide evidence that snapshot
measures are not accurate proxies of individuals’ lifetime incomes. Section 4.2
motivates the importance of lifetime measures by showing how household fer-
tility and cohabitation decisions and educational attainment have changed sig-
nificantly between the two cohorts in our study, leading to very different income
profiles. Lifetime measures, rather than snapshot measures, are needed to cor-
rectly account for such effects when estimating the intergenerational mobility.
Section 4.3 motivates the superiority of our ex ante lifetime measures of income
compared to traditional ex post measures of income. We also compare the per-
formance of realized lifetime measures of income in predicting important child
outcomes with the performance of our ex ante lifetime measures, finding ex ante
measures to be more strongly correlated with life outcomes of the child. This
occurs because ex antemeasures based on individual information sets better es-

18See, e.g., Mincer’s (1974) use of synthetic cohorts and his evidence in support
of it for the cohorts he analyzes.
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timate the resources relevant to parental-child investment decisions. This moti-
vates our use of ex ante income measures for analyzing social mobility.19

4.1 Comparing Alternative Measures of Resources
To illustrate how expected PDV and lifetime wealth differ from the traditional
measures of resources and their realized values, Table 3 shows correlations be-
tween the paper’s main welfare indicators, their estimated realized values, and
the traditional measures of welfare.20 The two expected lifetime measures cor-
relate most strongly with wage income, income without transfers, and income
with transfers (correlation around 0.50). Realized PDV and lifetime wealth
are more weakly correlated (0.3–0.4) with their expected value counterparts.
Most surrogate measures of lifetime resources widely used previously are only
weakly correlated with their decision-relevant counterparts. Consumption is
only weakly correlated with expected PDV and expected wealth. A large body
of applied literature assumes otherwise.

4.2 Nonstationarity across Cohorts
Figs. 1(a) and (b) show the dramatic change in educational attainment across
the cohorts we analyze. Educational attainment for both females and males has
increased substantially. The majority of parents completed at most 10 years of
schooling. In contrast, for children, most females have completed a college or
master’s degree (15 years or higher), while most males hold either a vocational
high school degree (13 years) or a college degree (15 years).21 Individuals in
successive generations have very different life-cycle trajectories; the timing of
key life events differs substantially. Figs. 1(c) and (d) illustrate the delay of
marriage from the 1955 to the 1975 cohorts for female and males, respectively.

19We discuss the importance of “outcome-based IGEs” and the timing of parental
income more in a companion paper by Eshaghnia et al. (2022).

20Tables A.1–A.2 report summary statistics of the paper’s main welfare indicators.
21Karlson and Landersø (2021) discuss trends in the education levels and inter-
generational educational mobility across cohorts. Stuhler and Nybom (2022)
analyze nonstationary versions of the Becker-Tomes and Solonmodels and chart
the interesting dynamic feedback models. They also develop some novel tech-
niques for estimating from nonstationary economics.
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Table 3: Correlations of Income and Welfare Measures1

Wage
Income

Income without
Transfers

Income with
Transfers

Disposable
Income

Household
Consumption

Realized
Lifetime
Wealth

Realized
PDV

Expected Lifetime
Wealth

Income without Transfers 0.55
Income with Transfers 0.50 0.98
Disposable Income 0.55 0.42 0.42
Household Consumption 0.45 0.63 0.61 0.38
Realized Lifetime Wealth 0.39 0.30 0.30 0.49 0.38
Realized PDV 0.37 0.43 0.42 0.37 0.37 0.64
Expected Lifetime Wealth 0.48 0.51 0.48 0.36 0.39 0.35 0.42
Expected PDV 0.45 0.45 0.42 0.35 0.38 0.30 0.39 0.96

Notes: The table shows correlations between variousmeasures used ofmean values between 30 and 35 for fathers of
the 1981–1982 cohorts. Traditional measures including consumption are for intervals 30–35. Household consump-
tion expenditures are based on the procedure discussed in the text (see also row 8 of Table 1) and in Appendix A.1.
1Our lifetime measures are computed for people 30–35 but include full life cycles. For realized lifetime measures,
we use the data in all years between 1980 and 2019 when individuals are between 30 and 70 years old.
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The remaining plots in Fig. 1 focus on the 1981–1982 cohorts and shows the
distributions of age at birth of first child and age at completion of highest degree
for children and their parents. The timing of family formation is delayed by 5–7
years on average for the most recent cohort. Most parents finish schooling in
their late teens, while most children graduate with their final degree in their
mid- to late-20s. While parents’ and children’s education and fertility behavior
are associated, a simple parallel shift in timing across the two generations does
not characterize cohort shifts.22 The correlation coefficients between fathers’ and
sons’ ages at birth of first child and ages at completion of highest degree are
0.14 and 0.23, respectively. Similarly, the correlations formothers and daughters
are 0.25 and 0.18, respectively. Income measured over any fixed age range will
inherently be an inaccurate proxy of an individual’s permanent income.

Not only has the life cycle timing of key life events changed over cohorts, but
so have levels of income, uncertainty, and constraints, which Fig. 2 illustrates.
The figure shows average disposable income (a–b) and estimated SDFs (c–d) by
age and college education for the 1945–1946, 1965–1966, and 1980–1981 cohorts,
respectively. Disposable income has increased and income profiles have become
steeper—particularly for college educated. Similarly, the SDFs increase with age
(as uncertainty and constraints become less pronounced, cf. Fig. B.1) and across
cohorts (reflecting easier access to credit, which Section 7.1 discusses).

The economic conditions have changed substantially over the period in ques-
tion. During the late 1970s, 1980s, and early 1990s, Denmark was characterized
by a high level of structural unemployment, an inflexible labor market with low
productivity growth, high interest rates, and general uncertainty about the via-
bility of the level of public expenses (Statistics Denmark, 2001). Today, virtually
all these features have been reversed: Unemployment rates are low with a more
flexible labor structure following a series of reforms during the 1990s and 2000s,
credit markets have been liberalized, and the several welfare reforms have en-
sured the long-run viability of the current level of public expenditures.23

22The delay is most pronounced among college-educated (see Fig. A.8).
23Andersen and Svarer (2007); De Økonomiske Råd [The Economic Council]
(2021); Ministry of Industry, Business, and Financial Affairs (2013).

19



Intergenerational Transmission of Family Influence
Fi
gu

re
1:

Ti
m
in
g
of

K
ey

Li
fe

Ev
en

ts
ac
ro
ss

G
en

er
at
io
ns

Ye
ar
so

fS
ch

oo
lin

g
A
ge

of
Fi
rs
tM

ar
ria

ge
(a
)
Fe

m
al
es

(b
)
M
al
es

(c
)
Fe

m
al
es

(d
)
M
al
es

0.05.1.15.2.25.3.35
Fraction

7
8

9
10

11
12

13
14

15
16

17
20

Ye
ar

s 
of

 s
ch

oo
lin

g

M
ot

he
r

D
au

gh
te

r

0.05.1.15.2.25.3.35
Fraction

7
8

9
10

11
12

13
14

15
16

17
20

Ye
ar

s 
of

 s
ch

oo
lin

g

Fa
th

er
So

n

0.
00

0.
03

0.
06

0.
09

0.
12

0.
15

20
25

30
35

40
45

A
ge

 o
f F

irs
t M

ar
ria

ge

Fraction

19
55

 B
ir

th
 C

oh
or

t
19

75
 B

ir
th

 C
oh

or
t

0.
00

0.
03

0.
06

0.
09

0.
12

0.
15

20
25

30
35

40
45

A
ge

 o
f F

irs
t M

ar
ria

ge

Fraction

19
55

 B
ir

th
 C

oh
or

t
19

75
 B

ir
th

 C
oh

or
t

A
ge

of
Fi
rs
tB

irt
h

A
ge

of
C
om

pl
et
io
n
of

H
ig
he

st
D
eg

re
e

(e
)
Fe

m
al
es

(f
)
M
al
es

(g
)
Fe

m
al
es

(h
)
M
al
es

0.
00

0.
02

0.
04

0.
06

0.
08

0.
10

0.
12

20
25

30
35

A
ge

 o
f F

irs
t B

ir
th

Fraction

M
ot

he
r

D
au

gh
te

r

0.
00

0.
02

0.
04

0.
06

0.
08

0.
10

0.
12

20
25

30
35

A
ge

 o
f F

irs
t B

ir
th

Fraction

Fa
th

er
S

on

0.05.1.15.2.25
Fraction

14
16

18
20

22
24

26
28

30
Ag

e 
of

 g
ra

du
at

io
n

M
ot

he
r

D
au

gh
te

r

0.05.1.15.2.25
Fraction

14
16

18
20

22
24

26
28

30
Ag

e 
of

 g
ra

du
at

io
n

Fa
th

er
So

n

N
ot
es
:F

ig
s.
(a
)–
(b

)
sh

ow
di
st
rib

ut
io
ns

of
ye

ar
so

fs
ch

oo
lin

g
fo
rm

al
e
an

d
fe
m
al
e
ch

ild
re
n
bo

rn
in

19
81

–1
98

2
an

d
th
ei
rp

ar
en

ts
.T

he
sm

al
lf
ra
ct
io
n
w
ith

20
ye

ar
s
of

sc
ho

ol
in
g
ar
e
in
di
vi
du

al
s
w
ho

co
m
pl
et
e
a
Ph

D
(t
hr
ee

ye
ar
s
on

to
p
of

th
e
17

ye
ar
si
tt
ak

es
to

co
m
pl
et
e
a
m
as
te
r’s

de
gr
ee
).

Fi
gs
.(
c)
–(
d)

sh
ow

th
e
di
st
rib

ut
io
n
of

th
e
ag

e
at

w
hi
ch

in
di
vi
du

al
s
ge

tm
ar
rie

d
fo
rt

he
fir

st
tim

e
fo
rt

he
19

55
an

d
19

75
bi
rt
h
co
ho

rt
s
re
sp

ec
tiv

el
y,

fo
rm

al
es

an
d
fe
m
al
es

se
pa

ra
te
ly
.F

ig
s.
(e
)–
(f
)
sh

ow
th
e
di
st
rib

ut
io
n
of

th
e
ag

e
at

w
hi
ch

in
di
vi
du

al
s
ha

ve
th
ei
rfi

rs
tc

hi
ld

fo
rt

he
19

81
–

19
82

bi
rt
h
co
ho

rt
sa

nd
th
ei
rp

ar
en

ts
.F

ig
s.
(g

)–
(h

)s
ho

w
th
e
di
st
rib

ut
io
n
of

th
e
ag

e
at

w
hi
ch

in
di
vi
du

al
sc

om
pl
et
e

th
ei
rh

ig
he

st
de

gr
ee

fo
rt
he

19
81

–1
98

2
bi
rt
h
co
ho

rt
sa

nd
th
ei
rp

ar
en

ts
.

20



Intergenerational Transmission of Family Influence

Figure 2: Income and SDF across Cohorts

Disposable Income across Cohorts
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Notes: Figs. (a) and (b) show disposable income for the 1945, 1965, and 1981
birth cohorts respectively, by college and non-college educated individuals.
Figs. (c) and (d) show the SDF, si,t, for the 1945–46, 1965–66, and 1981–82 birth
cohorts respectively, for college and non-college educated individuals. We show
more levels of education in Fig. B.2.
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4.3 Parental Resources and Child Outcomes

Wecompare parental expectedPDVand lifetimewealthwith their realized coun-
terparts and traditional measures in the literature, with respect to their pre-
dictive power over important child outcomes. Fig. 3 displays the correlations
between different measures of parental resources, children’s test scores, edu-
cational attainment, crime, and teen pregnancy.Figs. 3(a) and (b) compare the
correlations between the various measures of parental resources and children’s
math and Danish test scores. There are much stronger correlations for the par-
ents’ expected lifetime measures. The correlations between test scores and ex-
pected lifetime measures at the household level range between 0.28 and 0.39,
while the corresponding correlations for the traditional measures of income are
around 50% lower ranging between 0.12 and 0.25. The correlationswith realized
lifetime measures are lower yet, ranging between 0.19 and 0.25.

Figs. 3(c) and (d) show a similar pattern for the two measures of child ed-
ucational attainment (whether the child has completed college and their final
years of education). The correlations between education and expected lifetime
measures is substantially higher than that found using traditional measures of
family income. The difference in the predictive power of family resources is par-
ticularly pronounced when considering child college attainment. In contrast,
the two realized lifetime measures have a weaker predictive power.

Finally, the pattern for the academic achievement and education measures
extends to other outcomes, including risky behavior as shown by Figs. 3(e)
and (f). Also, the correlations between different measures of either paternal or
maternal resources (instead of family resources combined) and child outcomes
show patterns similar to those presented in Fig. 3. In sum, these results show
that traditional measures of realized family income understate the importance
of family resources in predicting a variety of dimensions of child lives. The find-
ings in this section motivate our choice of expected lifetimemeasures. Expected
lifetime measures manifest a much tighter link between parents and children
than the snapshotmeasures of income that are currently used in the literature on
intergenerational incomemobility to measure intergenerational transmission or
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realized life-cycle incomes.24 This is true even whenwe analyze the relationship
between the resources of grandparents and child’s academic achievement.25

Moreover, we assess parental resources using these measures over ages 30–
35, which corresponds to where children in our sample being on average 5.8, we
are concluded with the evidence in Tominey et al. (2020) that realized parental
income in the middle period (ages 6–11) has relatively low predicted power
compared to income realized at the early (ages 0–5) and late stages of childhood
(ages 12–17). Yet, when we align parental resources to specific child ages (see
Fig. A.5) our main findings of the greater predictability of lifetime measures
remains throughout. They have a closer link to child outcomes than traditional
measures, surprisingly, the age at which the expected value of lifetime resources
are measured does not matter much. This evidence suggest that when lifetime
measures of parental resources are used, the close link between the timing of
the receipt of income and investments disappears.

5 Estimates of Intergenerational Mobility

Section 3 presents a catalogue of possible IGEs to further understand the predic-
tors of important child outcomes that determine successful lives. We proceed
as follows. Having established in Section 4 that expected lifetime measures for
parents are the strongest predictors of child outcomes, we document that IGEs
estimated using our two expected lifetime measures differ from IGEs based on
traditional measures. We also present rank-rank estimates and analyze nonlin-
ear IGE estimates using the expected lifetime measures.

5.1 Intergenerational Elasticities for Lifetime Measures

Fig. 4 shows IGE estimates for father-child pairs and family-child pairs. The
figure shows that IGE estimates based on expected lifetime measures are sub-
stantially higher than those based on standard snapshot measures of realized
income measured over fixed age intervals, the traditional measures of lifetime
welfare. The estimated father-son IGEs for the traditional measures range from

24Note that even though snapshot disposable income is highly correlated with
realized PDV, it is not equally predictive of child outcomes.

25Figs. C.7 and C.8 report these results.
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Figure 3: Parents’ Resources and Children’s Outcomes

(a) Mathematics Problem Solving (b) Danish Reading

0
.1

.2
.3

.4
C

or
re

la
tio

n

Wage Inc.

Dispos. In
c.

Inc. w. Trans.

Inc. w/o Trans.

Consumption

Lifeti

Rea

Realized PDV

Father Family
95% C.I. 95% C.I.

Expected Lifetime Wealth

Realized Lifetime Wealth

Expected PDV

0
.1

.2
.3

.4
C

or
re

la
tio

n

Wage Inc.

Dispos. In
c.

Inc. w. Trans.

Inc. w/o Trans.

Consumption

Lifeti Realized PDV

Father Family
95% C.I. 95% C.I.

Realized Lifetime Wealth

Expected PDV

Expected Lifetime Wealth

(c) College Attainment (d) Years of Education

0
.1

.2
.3

.4
C

or
re

la
tio

n

Wage Inc.

Dispos. In
c.

Inc. w. Trans.

Inc. w/o Trans.

Consumption

Lifeti

Realized Lifetime Wealth

Realized PDV

Father Family
95% C.I. 95% C.I.

Expected PDV

Expected Lifetime Wealth

0
.1

.2
.3

.4
C

or
re

la
tio

n

Wage Inc.

Dispos. In
c.

Inc. w. Trans.

Inc. w/o Trans.

Consumption

Lifeti

Real
Realized PDV

Father Family
95% C.I. 95% C.I.

Expected Lifetime Wealth

Realized Lifetime Wealth

Expected PDV

(e) Criminal Behavior (Reversed) (f) Having a Child by Age 20 (Reversed)

0
.1

.2
.3

.4
C

or
re

la
tio

n 
(R

ev
er

se
d)

Wage Inc.

Dispos. In
c.

Inc. w. Trans.

Inc. w/o Trans.

Consumption

Lifeti Expected PDV

Realized PDV

Father Family
95% C.I. 95% C.I.

Realized Lifetime Wealth

Expected Lifetime Wealth

0
.1

.2
.3

.4
C

or
re

la
tio

n 
(R

ev
er

se
d)

Wage Inc.

Dispos. In
c.

Inc. w. Trans.

Inc. w/o Trans.

Consumption

Lifeti Realized PDV

Father Family
95% C.I. 95% C.I.

Expected Lifetime Wealth

Expected PDV

Realized Lifetime Wealth

Notes: This figure shows the correlation between child outcomes and different
parental resource measures (realized measures are observed and not imputed).
Figs. (a)–(b) show 9th-grade leaving exam scores in mathematics and Danish
for the 1995–1997 birth cohorts. Figs. (c)–(f) show educational attainmentmea-
sured at age 35 (c–d), crime (e), and an indicator of being a parent by age 20 (f)
for the 1981–1982 birth cohorts.
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0.08 for disposable income to 0.23 for income excluding transfers.26 The esti-
mates for the lifetime measures are substantially higher, ranging from 0.36 for
lifetime wealth to 0.37 for the expected PDV. The IGE for consumption lies in
the middle of the two, with a value of 0.34. We observe a similar pattern when
studying family-child IGEs.27

Across measures, family-based IGEs are larger than individual-based IGEs.
This is intuitive, as family resources as awhole—andnot just those of the father—
determine how much families invest in their children, which affects child out-
comes in adulthood.

Figure 4: Log-Log IGE Estimates
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Notes: The figure shows IGE estimates (slope coefficient from log-log regression
of child measure on father/family measure) for different measures of resources
(measures averaged over ages 30–35 of children and father/family).

These results show that the measures used in most of the literature, which

26Landersø andHeckman (2017) shows that IGE estimates increase when exclud-
ing redistribution through taxes and transfers from measured income.

27We also observe a similar pattern when we adjust our measures of resources
for family size and composition by using equivalence scales. Fig. C.5 replicates
Fig. 4 using equivalized family measures for children and fathers instead. The
overall pattern is similar to that in Fig. 4.
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rely on income realized measured over narrow age intervals, present a limited
picture of the transmission of lifetime resources across generations. Intergen-
erational mobility is substantially overstated and the persistence in lifetime re-
sources across generations is underestimated.

The evidence reported so far begs the question of why our estimates based
on expected lifetime measures differ so markedly from other measures of in-
come. The reason is that the lifetime measures capture a different notion than
realized income at a given point in time. When we focus on expectations of re-
sources over the full life-cycle allowing for differences in age profiles between
generations and individuals as well as uncertainty and liquidity constraints, we
capture the information that agents act on when making decisions. When par-
ents choose how much to invest in their children, they act on their (expected)
yet-to-be-realized income stream that they can access through credit markets.
As previously noted, expected PDV and lifetime wealth are significantly better
predictors of child’s life relevant outcomes compared to (even long-run averages
of) realized values of income that average out classical measurement errors.

Wenext compare intergenerational elasticities based on realized lifetimemea-
sures with those based on expected lifetime measures. To this end, we use re-
alized lifetime measures for parents and imputed measures after mid-30s for
children. Fig. 5 shows estimates for both ex ante and ex postmeasures of lifetime
resources. The results of doing so suggest that IGE estimates are significantly
lower for ex post lifetime measures. This might be partly due to using imputed
values for the sample of children whose income measures after age 37 (for the
1982 cohorts) or 38 (for the 1981 cohort) are not yet observed. We will return to
this point in Section 5.3.

5.2 Correlations and Cross-Sectional Inequality

Estimated IGEs depend on the correlation between parents’ and children’s re-
sources, and the ratio of the standard deviations (β̂ = ρchild,father

sd(child)
sd(father)). Any

differences in the IGE estimates (e.g., Fig. 4) must reflect differences in corre-
lations between the children’s and parents’ resources or differences in cross-
sectional inequality. Table 4 decomposes the IGE estimates presented in Fig. 4.
While the table shows that child outcomes aremore highly correlatedwith pooled
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Figure 5: Log-Log IGE Estimates of Realized vs. Expected Lifetime Measures
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Notes: This figure shows IGE estimates for both ex ante and ex post measures of
lifetime resources.

family resources than with fathers’ resources alone, the table also shows that
much of the difference between IGE estimates at the family-child level and those
at the father-child level can be explained by differences in cross-sectional in-
equality.28,29 By averaging the income of the two parents, we reduce the vari-
ance of parental resources, which in turn increases the IGE. However, the table
also shows that the intergenerational correlations for expected PDV and lifetime
wealth are higher than for traditional measures of income. If anything, the gaps
between the two sets of measures are greater for the intergenerational correla-
tion than for the IGEs. At the family level, for example, correlations are between
0.12 and 0.19 for the traditional measures and between 0.32 and 0.34 for ex ante
lifetime measures. Predictably, the measures based on realized lifetime income

28Stuhler and Nybom (2022) study the IGE in nonstationary environments albeit
in a model that abstracts from timing of receipt of income within lifetimes.

29Changes in cross-sectional inequality are studied further in Table A.3, Com-
pared to traditional income measures, the Gini-coefficients are lower for con-
sumption and the two expected lifetime measures.
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are substantially lower, even compared to a couple of the traditional measures.

Table 4: IGE Estimates (Ages 30–35 of Parents and Children)

Father-Child IGE Family-Child IGE
β̂ = ρchild,father

sd(child)
sd(father) β̂ = ρchild,family

sd(child)
sd(family)

Traditional Measures
Wage Income 0.125*** = 0.1070.930

0.798 0.287*** = 0.1480.913
0.471

Disposable Income 0.085*** = 0.0780.438
0.402 0.239*** = 0.1180.434

0.215

Income with Transfers 0.209*** = 0.1700.477
0.387 0.346*** = 0.1930.475

0.264

Income without Transfers 0.232*** = 0.1620.894
0.623 0.405*** = 0.1940.879

0.420

Household Consumption 0.341*** = 0.1880.279
0.154 0.426*** = 0.2100.279

0.138

Lifetime Measures
Realized Lifetime Wealth 0.178*** = 0.0870.550

0.268 0.185*** = 0.0870.550
0.258

Realized PDV 0.264*** = 0.1190.603
0.272 0.351*** = 0.1560.608

0.270

Expected Lifetime Wealth 0.364*** = 0.3050.237
0.199 0.480*** = 0.3230.236

0.158

Expected PDV 0.371*** = 0.3100.279
0.233 0.522*** = 0.3410.277

0.181

Notes: This table decomposes estimates from Figs. 4 and 5 into its components.
* p < .1, ** p < .05, *** p < .01.

5.3 Robustness of Our Findings to Alternative Specifications

There is a continuum of possible IGEs depending on the ages when income is
measured for both parents and children. Along the life cycle, individuals ac-
cumulate human capital through on-the-job-training or learning-by-doing, and
usually experience an upward income trajectory through ages 40–45. This can
lead to a positive relationship between the child’s age when income is measured
and the IGE estimate (for a given age window for the father), and a negative as-
sociation between the father’s age and the IGE estimate (for age of child).30,31

30Studies discussing a positive association between earnings IGE estimates and
age of child at observation include, for example, Behrman and Taubman (1985);
Chadwick and Solon (2002); Couch and Dunn (1997); Grawe (2006); Nilsen
et al. (2012); Reville (1995); Solon (1999, 2002).

31The other source of bias is the impact of measurement error and transitory fluc-
tuations in measured earnings (Atkinson, 1980; Solon, 1989).
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Motivated by this evidence, we demonstrate in Appendix C that the patterns
documented in Fig. 4 and Table 4 remain once we change the age of measure-
ment. We re-estimate the IGEs for different measures of resources computed at
different child and parental ages. In doing so, we rely on children from older
birth cohorts, since we only observe income up to 2019.32 Again, we average the
measures of resources over six years. We compare the IGE estimates with life-
time measures over different six-year intervals from ages 55–60 (for the 1956–
1957 birth cohort) to ages 30–35 (for the 1981–1982 birth cohort). Fig. C.4 re-
ports the father-child and family-child IGE estimates across the different ages
at which the parental and child incomes are measured. Across all measures,
IGE estimates tend to be higher when parental resources are measured at ages
30–35 and 35–40 than when resources are measured at ages 50–55 and 55–60.33

Fig. C.4 reports the father-child and family-child IGE estimates for different ages
at measurement for the parents while keeping the information about children
fixed at ages 30–35. Across all measures constructed, the IGE estimates tend to
be higher when parental resources are measuredwhen parents are younger and
close to the developmentally important early ages of their children.

The patterns depicted in Fig. 4 remain when we change the cohorts that are
used in the analysis and the age at which resources are measured. Across all
ages and cohorts, the IGE estimates using expected PDV and lifetime wealth are
larger than those using traditional income measures. This emphasizes that our
main findings are not driven by our choice of measuring resources at ages 30–35
or focussing on the 1981–1982 cohorts.

One possible reason why estimates based on lifetime measures differ from
estimates based on traditional income measures is that long-run measures av-
erage out measurement error more than the snapshot measures. We find that
the traditional income IGEs increase in value when we move from measuring
individuals at a single age (for example, 30 or 35) to measuring them with the
average taken over ages 30–35 (as in e.g., Mazumder, 2005; Solon, 1992), or if

32Also, we only observe income starting in 1980. This means that we miss the
early income stream of parents of children from early cohorts. See Section 4.2
for a discussion of trends in Danish data.

33Given the data limitations, we cannot distinguish between the age-of-
measurement and cohort effects.

29



Intergenerational Transmission of Family Influence

wemove frommeasuring parental resources over ages 30–35 tomeasuring them
over a 40-year average of realized values between ages 25–65 (see Appendix C).
Yet, Fig. 3 shows that even when we adjust the snapshot measures for measure-
ment error by taking the average over long ranges (as we do in the realized life-
time measures), we still find that the expected PDV and lifetime wealth provide
significantly better predictions of children’s outcomes.

A common alternative to the IGE is rank-rank regression. The estimator
avoids problems with zero earnings (see, e.g., Dahl and DeLeire, 2008). Fig. A.6
shows results from regressions of children’s income rank (in their cohort) on the
parents’ income rank. As with the IGE, rank-rank associations are significantly
higher for our two expected lifetime measures than for the traditional measures
of income. The figure also presents rank-rank estimates for both ex ante and ex
post measures of lifetime resources. The results show that rank-rank associa-
tions are significantly higher for ex ante lifetime measures than for their ex post
counterparts.

Appendix B.5 compares estimates of our main model, which ignores be-
quests with estimates from a model of bequests by De Nardi (2004). Figure B.3
shows that hermeasure of lifetimewealth andours are highly correlated.34 More-
over, Fig. B.5-B.6 show that the intergenerational correlations and the IGE esti-
mates only slightly change when varying the risk aversion parameter ρ.

Finally, Appendix C shows that the patterns documented in Fig. 4 are ro-
bust across gender groups (Fig. C.1), first and second born children (Fig. C.2),
and also when we consider children’s household income (the child’s plus her
partner’s income) instead of individual income (Fig. C.3).35

5.4 Non-Linear Intergenerational Elasticities

Landersø and Heckman (2017) show that intergenerational income elasticities
in Denmark, based on realized incomes, are highly nonlinear. In particular,
redistribution through taxes and transfers results in high income mobility for

34Fig. B.4 shows that the resulting IGE estimates are similar to our main model.
35Fig. C.5 suggests that the patterns in Fig. C.3 remain unchanged when we use
theOECDequivalence scale to adjust for household composition for both fathers
and children.
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low-income families. This is reflected in Fig. 6(a), which shows estimated non-
linear IGEs using local-linear regressions for children’s and parents’ disposable
income. Measured by disposable income, there is near full mobility (locally)
for children from low-income families with estimates of igeS close to zero, while
there is a much greater intergenerational persistence for children from affluent
families.

This pattern is, however, not found when we use consumption and the two
expected lifetimemeasures in Figs. 6(b)–(d). Intergenerational mobility in con-
sumption is much closer to linear with local IGE estimates around 0.4 across
parental consumption levels. Similar patterns are observed for the expected
PDV and lifetime wealth. If anything, mobility is now lowest for children from
disadvantaged backgrounds, with local IGE estimates close to 0.6, and high-
est for children from affluent backgrounds, with local IGEs close to 0.4. The
nonlinear estimates show how the traditional measures not only substantially
overestimate intergenerational mobility, but do so predominantly for disadvan-
taged families who are likely to be most exposed to factors such as uncertainty
in income profiles and liquidity constraints. The realized income IGE counter-
parts are smaller and showmuch more mobility than their ex ante counterparts.
Fig. A.7 presents the results for the realized lifetime measures.

6 Decomposing the IGE

To understand the mechanisms generating the large IGEs for expected lifetime
measures, we decompose our estimated IGEs into interpretable components.
We explore the impact of variations in the factors that shape individual income
levels and trajectories. As shown in Section 4.2, life-cycle dynamics have changed
dramatically across cohorts. Recent cohorts acquire more education and gradu-
ate later, they are older when they form families (marriages and stable cohabita-
tion) and as a group, face significantly steeper income profiles when they enter
the labor market associated with their rising educational level.

We conduct a simple decomposition exercise using linear approximations to
explain income dynamics. Let yp

i,t and yc
i,t denote log income of the parents and

children, where i indexes family, and t the age when income is measured, in the
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following regression specification:

yk
i,t = λk + (βk)′Xk

i,t + µk
i + ϵk

i,t, (6)

where k ∈ {p, c} represents the familymember, λk denotes an aggregate generation-
specific effect, and βk is a vector of parameters associated with the vector of
observables Xi,t. The additive shock term consists of an individual permanent
component µk

i and serially uncorrelated shocks ϵk
i,t.

The average of log-income for ages 30 to 35 is given by:

yk
i = λk + (βk)′X

k

i + µk
i + ϵk

i ,

where yi refers to the log-income averaged over ages 30–35. To assess the role
of persistence due to observable characteristics, Xk

i,t (e.g., persistence in college
attainment) and persistence in permanent components µk

i (which include a va-
riety of unexplained factors such as the transmission of genetic potential), we
decompose the intergenerational covariance of log-income into components:

Cov(yc
i , yp

i ) = Cov
(
(βc)′X

c

i , yp
i

)
+ Cov(µc

i , yp
i ), (7)

where arising covariances from serially shocks are not distinguished to simplify
the exposition. We decompose X

c

i into components: education (high school,
college, and university dummies), experience (years of experience linear and
squared), marriage and cohabitation (marriage and cohabitation dummies, and
age of firstmarriage and cohabitation), and fertility (number of children and age
at birth of first child). To avoid gender effects, we focus on comparisons between
fathers and their sons. Also, note that differences in fertility are partially driven
by the sample selection where we focus on fathers (who, of course, all have
children) and their children who may not be a parent.

Fig. 7 shows how the two expected value lifetime measures better capture
important intergenerational differences in educational attainment and income
trajectories. The figure presents the key results from the simple linear decom-
position exercise of Equation (7), with Fig. 7(a) showing the share of the covari-
ance between fathers and their sons’ resources that can be explained by each of
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the child’s four observable factors as well as by the unexplained components,
and Fig. 7(b) showing the corresponding estimates by IGE levels.36 There are
large differences in the relative importance of the different factors for traditional
and lifetime measures. Around 60% of the father-son covariance for the tradi-
tional measures of resources is unexplained. In comparison, the unexplained
share is only 10%–20% for the lifetime measures. Intergenerational persistence
in education and income trajectories explain the majority of the father–son co-
variance in both the expected PDV and lifetime wealth. Fig. A.3 presents the
results for the realized lifetime measures. The figure displays a pattern similar
to the expected lifetime measures in Fig. 7 in terms of the role of education in
explaining intergenerational covariances.

Figure 7: Decomposition of IGEs and Covariances
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Notes: This figure depicts the covariance decomposition. Panel (a) plots the
share of the intergenerational covariance that can be explained by each of the
child’s observables Cov((βc

t)′X
c

i , yp
i,t) and the child’s unexplained component

Cov(µc
i,t, yp

i,t). Panel (b) decomposes the estimated father-son IGEs into each of
the components depicted in Panel (a).

7 Absolute Upward Mobility

We have thus far discussed relative mobility. Absolute upward mobility is an-
other important dimension of social mobility. One measure of it is the percent-

36See Tables A.4 and A.5 for additional details on the covariance decomposition.
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age of children who have better outcomes than their parents (Berman, 2018;
Chetty et al., 2017; Manduca et al., 2020). For ease of comparison and to avoid
any gender effects, we focus on the comparison between fathers and their sons.37

For each measure of resources we estimate the percentage of male children (of
the 1981—1982 birth cohort) whose resources are greater than those of their
fathers where we measure resources for each individual over ages 30–35.

The estimates are plotted in Fig. 8 by percentile in the distribution of paternal
wage income. Focusing on the traditional income measures (e.g., income with
transfers), Fig. 8(a) shows a strong downward sloping relationship between ab-
solute upward mobility and father’s income. Around 70% of those with fathers
in the lowest income quintile are upwardly mobile, while among those with fa-
thers in the top quintile only 30% are better off than their fathers.

The message is, however, quite different if we consider expected lifetime
wealth as presented in Fig. 8(b). While absolute upward mobility in expected
(at ages 30–35) lifetimewealth among children from low income families is sim-
ilar to the level observed for income with transfers, the negative association be-
tween absolute upward mobility and father’s income is more muted for lifetime
wealth. Around 50% of children with parents in the top quintile have a higher
expected lifetime wealth than their parents (the pattern for consumption and
disposable income in Fig. 8(a) resembles the pattern for our lifetimemeasures).

Absolute mobility is higher for the expected lifetime measures than the tra-
ditional income measures at ages 30–35. Fig. D.1 of Appendix D presents the
results for the realized lifetime measures. Here, absolute mobility estimates are
even higher. But, as noted earlier, these measures are based on imputed values
for children and should be interpreted with caution.

7.1 Disposable Income, Uncertainty, and Credit Markets

To better understand the differences in absolute mobility across different mea-
sures of resources, we decompose the difference between absolute mobility of
income without transfers and disposable income. Disposable income (which is
a component of lifetime wealth, see Table 1) includes six main components: (i)

37Appendix D presents the results for alternative family units, i.e., where wemea-
sure both parents and children at the family level. A similar pattern emerges.
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income without transfers, (ii) public transfers, (iii) rental value of the home,
(iv) interest expenses, (v) paid taxes, and (vi) paid child support. For sim-
plicity, we focus on fathers and sons. Fig. 8(c) shows absolute mobility as we
include each of these components, one at at time. From a baseline of income
without transfers we make a series of perturbations to its components starting
with public transfers. We then add the rental value of the home and subtract
interest expenses, taxes, and paid child support. The main drivers of absolute
mobility are interest payments and to some degree tax payments (particularly
for children from middle and high income families). Lower interest payments
reflect liberalized credit markets, large interest rate decreases, and lower asset
stocks - a consequence of the delayed onset of graduation and family formation
for younger cohorts.38 Child support and the rental value of housing playminor
roles. Changes in transfers across cohorts have very small effects.

Access to credit plays a central role in explaining high absolute mobility.
The easing of credit markets is captured by in lifetime wealth through the SDF
(which is reflected by the higher SDFs for later cohorts as shown in Fig. 2). To
further clarify this point, Fig. 8(d) compares absolute mobility estimates for ex-
pected lifetime wealth computed under different assumptions on the level of
relative risk aversion. The figure shows that the higher the assumed level of
risk aversion (ρ), the higher the estimated level of absolute mobility. This is true
across family units (family and individual level, see Fig. D.3 of Appendix D).39

7.2 Changes in Welfare across Generations

Our use of economic models to empirically study intergenerational mobility al-
lows us to advance the literature and capture the change in welfare across gen-
erations. We do so by examining how the intertemporal ratio of marginal utility

38Interest expenses include interests on bank debt, mortgages, and interest on stu-
dent loans. Panel (a) of Fig. D.1 shows that, at a given age, children have lower
net assets than their parents. Fig. D.2 shows interest rates in Denmark over time.

39These results are consistent with Section 5.4, where we show that lower-income
children, who aremore likely to have liquidity-constrained parents but not to be
liquidity-constrained themselves, have lower IGE estimates for lifetime wealth
than for PDV, andwith the disposable income pattern, where interest rate reduc-
tions matter more for disposable income for middle- to high-income children.
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of consumption βUc(ci,t+1)/Uc(ci,t) from household Euler equations (see Equa-
tion (3)) has changed over cohorts. Fig. 9 shows the cumulative distribution for
parents and children measured at age 35. Consistent with Figs. 2(c) and (d),
Fig. 9 suggests that after taking into account credit constraints and earnings un-
certainty, recent cohorts discount their future incomes less heavily at their early
ages (in their 30s) compared to their parents. This is reflected in their consump-
tion profiles. The expected future consumption for individuals with binding
credit constraints or significant precautionary savings (due to a great deal of in-
come risk) is higher compared to current consumption, leading to a lower SDF
for the valuation of future income. This is because future income is worth less
for individuals who cannot access them in advance to smooth their consump-
tion. Consistent with this, Fig. 8(b) suggests that the gains are greatest for chil-
dren of educated and wealthier parents. As Hai and Heckman (2017) show, the
most educated face the steepest earnings growth profiles and face intertemporal
credit constraints until their early 40s.

7.3 Summary of our IGE estimates

Our results show the importance of considering which measures are analyzed,
what they capture, and what the prevailing economic conditions are when an-
alyzing mobility patterns. Relative mobility estimates based on traditional in-
comemeasures that ignore different life-cycle trajectories (among other factors)
overstate intergenerational mobility. Absolute mobility estimates based on tra-
ditional income measures that do not take into account changes in economic
environments severely underestimate the welfare gains across generations. The
SDFs are statistically different across education groups for both generations.

8 Conclusion

Incomes of fathers and sons measured over the same narrow windows of age
across cohorts are the most commonly utilized measures in empirical studies of
intergenerational mobility. This paper shows that, for many reasons, the tradi-
tional approach gives an incomplete account of intergenerational mobility. For
one thing, families, and not fathers alone, shape child’s lives, but there aremany
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Figure 9: Distribution of βUc(ci,t+1)/Uc(ci,t)
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Notes: The figure shows the cumulative distribution of the intertemporal ratio of
marginal utility of consumption, βUc(ci,t+1)/Uc(ci,t), by educational attainment.

other factors at work. We present new theory-motivated measures of expected
lifetime resources, allowing us to study parents’ expected lifetime resources at
crucial stages of investment in the lives of children.

These measures take into account intergenerational differences in life-cycle
family dynamics, earnings uncertainty, agent information sets, and borrowing
constraints when children are young. Age-specific expected lifetime measures
are better predictors of child human capital outcomes due to the much closer
connection to the resources parents anticipate in making decisions to invest in
children. In this regard, our expected lifetimemeasures quantify long-term fam-
ily influence on children. Realized lifetime measures are considerably less cor-
related with decision-relevant expected lifetime measures.

Accounting for taxes and transfers, earnings uncertainty, and imperfect credit
markets, we estimate significantly higher intergenerational persistence in ex-
pected lifetime measures compared to what is found using traditional snapshot
measures of income claimed to approximate lifetime income and compared to
realized lifetime measures. Our evidence is robust across a variety of specifica-
tion checks and alternative measures of persistence.

However, conventional measures of income underestimate absolute mobility
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compared to our expected lifetime measures. Our IGE decomposition analy-
sis highlights the role of important intergenerational differences in educational
attainment and the timing of family formation in explaining the differences be-
tween traditional and expected lifetime measures of IGEs. Changes in patterns
of educational attainment are the main drivers of high IGEs. Life-cycle dynam-
ics have changed greatly across cohorts. Recent cohorts acquire more education
and, as a group, face significantly steeper income profiles in their early adult-
hood. Using economic theory applied to data on individual and family life-cycle
dynamics gives a deeper understanding of the mechanisms shaping social mo-
bility.
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