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Conventional Approach to Intergenerational Mobility

® Focuses on IGE of income and concentrates on certain age
windows (Becker & Tomes, 1979, 1986; Chetty et al., 2017; Corak,
2006; Mazumder, 2005; Solon, 1992, 1999).

e Childhood is a single period stage of three-stage overlapping
generations model followed by adulthood and retirement.

® Abstracts from timing considerations within life cycle stages.

® Focuses on realized lifetime incomes across generations using
snapshots of life cycles in practice due to data limitations.

® Implicitly invokes (limited) stationarity across generations.

® |gnores uncertainty and credit constraints.
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Recognize powerful role of parental influence.
Multiple periods within each life cycle stage.

Recognize critical and sensitive periods for child investment
(Carneiro et al., 2021).

Income realized over lifetimes is not the income and welfare
expected at each period of the life cycle.
® |nformation revealed within each stage.

® Agents risk averse.
® Credit constraints restrict consumption smoothing.

Income expectations that govern child investment decisions
not the same as the realizations of those expectations.

We select IGEs of life-cycle measures that are most predictive
of important childhood outcomes.
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® Formalize measures to analyze intergenerational dependence
in lifetime resources, estimations strategy, and tests of key
identifying assumptions.

® Build and estimate expected lifetime measures of resources for
individuals and families:

@ The expected present discounted value of future income:

® Accounts for differences in income profiles, education and age
of labor market entry, and age of family formation.

@® Expected lifetime wealth:

® Accounts for uncertainty, credit constraints, and individuals’
valuation of insurance from the welfare state.

® Analyze intergenerational mobility of lifetime measures and its
driving forces.
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Preview of Results

® True lifetime intergenerational persistence has been
substantially underestimated by traditional measures (IGEs of
.3 vs .5), especially for the disadvantaged (IGEs of .1 vs .5).

® Education mediates around 70% of the intergenerational
dependence and changes across generations.

® Strong dependence in lifetime resource across generations even
in a generous welfare state with substantial social benefits and
social insurance and redistribution through taxes and transfers.

e Lifetime absolute mobility has been greatly underestimated by
traditional measures, especially for the affluent.

® Current generations are better off than previous ones after
accounting for uncertainty and credit markets.
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We use full population register data from Denmark from
1980-2019. The data include:

Links between parents and children
Income and assets, and house values
Education

Demographics

Crime

We focus on children born in 1981-1982 in our main sample
(father-children, family-children, father-son pairs).

We use info on the adult population (aged 25-85) from 1980
to 2019 to construct the PDV of future total income and
lifetime wealth. We use ages 30-35 in our main IGE analysis.

We impute consumption for the full adult population based on
information from the Danish Household Expenditure Survey.
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Welfare Measures

Table: Definitions of Welfare and Income Indicators

Variable
(1) Wage Income
" (2)  Income with Transfers
= (3)  Income without Transfers
Tg“ §| (4 Disposable Income
g %< (5)  Family Measures (Husband and Wife or Cohabitants)
3 2 (6)  Equivalized Family Measures
a &| (7) Household Consumption
n (8)  Survey Imputed Consumption
" (9)  Survey Imputed Consumption with Equivalence Scale
S (10) Expected Present Discounted Value
2 (11) Realized Present Discounted Value
= { (12) Expected Lifetime Wealth
£ (13) Realized Lifetime Wealth
% (14) Equivalized Lifetime Measures
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Expected PDV

Present Discounted Value of Future Income (PDV):

T—t
PDV;: =E; [ > BYier| i (1)
=1 ~
Information
set for
individual i
in period t
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Expected Lifetime Wealth

® Approximates value function (Huggett & Kaplan, 2016).

® Expected lifetime wealth at period t:

T—t
Wi, =Ei [ > SitirYitir I,-,t} . (2)
=1
Uc(ci
Sit+1 = Ejt [5lcj((’ct+;) | Ii,t} )
c\bi,t
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Expected Lifetime Wealth

® Approximates value function (Huggett & Kaplan, 2016).
® Expected lifetime wealth at period t:

T—t
LVVi,t = ]Ei,t [ Z Sit+rYit+r
=1

z,-,t} | 2)

Uc(cijt+1)

Sit+1 ,t [ﬁ Uc(Ci,t) | ,t:|

® Accounts for uncertainty and credit constraints.

® The expected future consumption for individuals with credit
constraints or significant precautionary savings is higher
compared to current consumption — lower SDF.

12 /36



Measures
000000

SDF, Credit Constraints, Earnings Uncertainty, and
Interest Rates

® Household Euler Equation:

Uc(¢; 1
O [ LR NN [ E S YPUND | ESE N
UC(C,',t) ~—~
Lagrange
multiplier
on borrowing
constraint
® CRRA utility function:
1—p
c.."—1
Uleie) = —
1t 1— P
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|dentifying and Estimating Information Sets
Table: Specification Tests (Z Is the Final Proxy for Information Set)

(1) ()

Panel A: Full Population
Y50 ys0 — E(ys0 | Z30)

Consumption (Age 30) Bots 0.35 0.03
T-stat  (37.50) (0.72)

Panel B: Main Sample, Child Outcomes

Y50 ys0 — E(ys0 | Z30)

Disposable Income (Age 30) Bots 0.10 -0.00
T-stat (14.75) (-0.12)
Wage Income (Age 30) BoLs 0.18 0.01
T-stat (31.49) (1.57)
College Attainment BoLs 0.32 -0.04
T-stat (11.91) (-0.80)
Years of Schooling BoLs 2.04 -0.09
T-stat (15.28) (-0.39)

Link to Full Test Results Link to Final Set
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Nonstationarity across Cohorts
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Changes in Timing of Family Formation
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Link to Nonstationary Life Cycles
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SDF

Figure: SDF across Cohorts

(a) Non-College (b) College
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Welfare Measures and Children’s Life OQutcomes
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Comparing Measures

Traditional proxy measures are only weakly correlated with
lifetime measures (a correlation of 0.45). Link to Results

The two expected lifetime measures are highly correlated with
each other and weakly correlated with realized counterparts.

We 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 parents’ expected
lifetime measures.

The correlations between test scores and expected lifetime
measures of parents range between 0.30 and 0.40, while the
corresponding correlations for the traditional measures of
income are around 50% lower ranging between 0.10 and 0.25.
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Parental Resources and Child Outcomes

Two measures of parental resources: father and family (father + mother)

ﬁ‘_ -
¢ *
* X
c
ie]
KT I
£ 3
3
X
X
l\! -
T T T T
Income w. Disposable Expected Expected
Transfers Income Lifetime Wealth PDV
X Father * Family
4 95%C.l +——195%C.l

(a) Mathematics Problem Solving
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Parental Resources and Child Outcomes, Cont'd

<l: 4
3 K3
™ 4
c * X
il
ke
Qt) *
o
(SRRl
X
A | §
X
T T T T
Income w. Disposable Expected Expected
Transfers Income Lifetime Wealth PDV
X Father . Family
——95%C.l +——95%C.lL

(b) College Attainment
Other Measures  Education, Crime, Fertility By-Age Results 21/36
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Parental Resources and Child Outcomes, Cont'd

Expected lifetime measures significantly better predict children’s
outcomes even if adjusting snapshot measures for measurement

errors.
< 4
¢ *
k3 X .
c
i)
o
£ %
Q
(@]
¢
o
X
T T T T
Realized Realized Expected Expected
Lifetime Wealth PDV Lifetime Wealth PDV
X Father - Family
——— 95% C.I. 95% C.I.

(c) Mathematics Problem Solving 22/36
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Estimates of Intergenerational Mobility
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Log-Log IGE Estimates, Parents and Children, Ages 30-35
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Other Measures

—— 95%C.L

1 95%CL.L.

Rank-Rank Additional IGEs Cross-Sectional Inequality
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Non-Linear IGEs

Traditional measures not only overestimate intergenerational
mobility, but do so predominantly for disadvantaged families.
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| «
a 2
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e g
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| we ]
Q- Q
o~ o
o o
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Link to Other Measures  Link to Realized Values
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Decomposition of IGEs
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A Simple Linear Decomposition Exercise

Regression specification:

}/iljt =M+ (/Bk)/Xilft + Mf( + Eﬁt' (4)

k € {p,c}.
® Average log-income ages 30 to 35:

_ ~k _
Vi =M+ (B X + pk + e

® Decompose intergenerational covariance of log-income into
components:

Cov(y5,77) = Cov ((BYXE,77) + Cov(yif, 7). (5)

27/36
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Decomposition Results
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Link to Covariance Share Link to Other Measures
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Absolute Mobility
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Father-Son Absolute Upward Mobility

Absolute mobility is higher for lifetime wealth than income with
transfers, especially for affluent families.

6 .8
|

4

Absolute Mobility

2
|

20 40 60

Parent Income Percentile

Expected Lifetime Wealth (0.67)
Disposable Income

Expected PDV (0.00)
— — = Incw. Transfers

Link to All Measures 30/36
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Father-Son Absolute Mobility of Disposable Income

Taxes and interest expenses play a big role in the absolute mobility
of disposable income.

o
0 20 40 60 80 100
Parent Income Percentile
Income w/o Transfers (1) ~  ————- (+) Transfers (2)
----------- (+) Rental Value of Home (3) — — — - (-) Interest Expenses (4)
(-) Taxes (5) — = = (-) Child Support (6)
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Absolute Mobility in Lifetime Wealth and Risk Aversion

Welfare improvements for the later generation have been larger,
the more risk-averse are agents.

w_ -
2
B o
2@
=
2
=
o <
&
<
t\! -
o 4
T T T T T T
0 20 40 60 80 100
Parent Income Percentile
Expected PDV (0.00)  ————- Expected Lifetime Wealth (0.67)
— — — - Expected Lifetime Wealth (1.00) --------- Expected Lifetime Wealth (1.33)
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Changes in Welfare across Generations

Figure: SDF across Cohorts
(a) Non-College (b) College
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Summary and Conclusions
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Conclusions

@ Nonstationarity of life cycles across cohorts.

® Build and estimate a life-cycle model accounting for the 1G
differences in life cycles, uncertainty, and credit constraints.

© Age-specific life-cycle measures of social mobility that are
most predictive of child outcomes.

@ Life-cycle relative mobility < Proxy relative mobility (currently
used proxies overstate relative mobility).

@ Life-cycle absolute mobility > Proxy absolute mobility.
® Credit market reforms play a big role in abs. mobility patterns.

@ Even in a generous welfare state with substantial social
benefits and social insurance and redistribution through taxes
and transfers, there is strong dependence in lifetime resources
and welfare across generations.
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|dentifying and Estimating Information Sets

® Y, = outcome at t.

T: = relevant information known and acted on at t.

W; = not known and/or acted on at t.

Yt :Zt,8+ Wtr + Ut
Ue(Ze, We)

e Test: 7, properly specified if 50, [ = 0.
Ut+j - Yt+j - E(Yt+_/ ‘ It), _j > O
Correct information set: U1 not predicted by Z;.

New information arrives later.
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Table: Specification Tests (2’ Is the Candidate Proxy for Information Set)

(1) ()

Panel A: Full Population
vso  yso — E(yso | Zdy)
Consumption (Age 30) Bors 0.35 0.25
T-stat (37.50) (4.88)

Panel B: Main Sample, Child Outcomes

Y50 Y50 — E(Yso | 2310)

Disposable Income (Age 30) Sors 0.10 0.07
T-stat (14.75) (10.89)
Wage Income (Age 30) BoLs 0.18 0.10
T-stat (31.49) (19.10)
College Attainment BoLs 0.32 0.15
T-stat (11.91) (5.53)
Years of Schooling BoLs 2.04 1.23
T-stat (15.28) (9.02)
Continues
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Table: Specification Tests (Z/ Is the Candidate Proxy for Information Set)

) (4)

Panel A: Full Population
ys0 — E(yso | 230)  ys0 — E(ys0 | 23,)
Consumption (Age 30) BoLs 0.23 0.03
T-stat (4.55) (0.72)
Panel B: Main Sample, Child Outcomes
ys0 — E(yso | 230)  ys0 — E(ys0 | 23,)

Disposable Income (Age 30) Bors 0.05 -0.00
T-stat (8.84) (-0.12)
Wage Income (Age 30) Bots 0.07 0.01
T-stat (13.60) (1.57)
College Attainment Botrs 0.06 -0.04
T_stat (2.27) (-0.80)
Years of Schooling Botrs 0.49 -0.09
T-stat (3.60) (-0.39)
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Final Information Set

Our final information set includes info on, birth year, gender,
education level (primary school, high school, college, and
university), employment status, cohabitation, number of children,
quartiles for mean income level, quartiles for mean income growth,
quartiles for mean consumption level, quartiles for mean
consumption growth, quartiles for the standard deviation of
consumption, and homeownership status.
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Return to Main Text
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Figure: Distributions of Years of Schooling for Parents and Children
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Figure: Timing of Key Life Events across Generations
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Figure:
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Figure: Timing of Key Life Events across Generations, Cont'd
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Return to Main Text
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Comparing Measures

Table: Correlations of Income and Welfare Measures

Wage Income without Income with Disposable

Income Transfers Transfers Income

Income without Transfers 0.55 - 0.98 0.42
Income with Transfers 0.50 0.98 - 0.42
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
Realized PDV 0.37 0.43 0.42 0.37
Expected Lifetime Wealth ~ 0.48 0.51 0.48 0.36
Expected PDV 0.45 0.45 0.42 0.35
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Comparing Measures, Cont'd

Table: Correlations of Income and Welfare Measures, Cont'd

Realized

Househol.d Lifetime Realized Expected Lifetime
Consumption Wealth PDV Wealth

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

Expected PDV 0.38 0.30 0.39 0.96
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Figure: Parents’ Resources and Children's Outcomes, Cont'd
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Parental Resources and Child Outcomes
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(b) Mathematics Problem Solving
16 /41



0000000000000 0O0Oe0O00000000O0O0000000000000

Parental Resources and Child Outcomes, Cont'd
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Figure: Parents’ Resources and Children's Outcomes, Cont'd
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(d) Years of Education
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Figure: Parents’ Resources and Children's Outcomes, Cont'd
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(e) Criminal Behavior (Reversed)
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Figure: Parents’ Resources and Children's Outcomes, Cont'd
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(f) Having a Child by Age 20 (Reversed)
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Parental Resources and Child Outcomes, by Child's Age

Figure: Mathematics Problem Solving
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Parental Resources and Child Outcomes, by Child's Age

Correlation

Figure: College Attainment
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Non-Linear IGEs, Cont’

IGE estimates
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Figure: Local-Linear IGEs for Lifetime Measures, Cont'd
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Figure: Local-Linear IGEs for Lifetime Measures, Cont'd

5% 95%

IGE estimates

o 4

100000 200000 300000 400000 500000
Household Resources

Local Linear regression IGE 95% CI

(d) Realized Lifetime Wealth

28 /41



0000000000000 0OO0OO0O00O0O00O00OeO00000000000

Return to Main Text

29 /41



0000000000000 0OO0OO0O000O0O00O0OOOe00000000000

Log-Log IGE Estimates, Parents and Children, Ages 30-35
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Rank-Rank Version
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Figure: Rank-Rank Estimates
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Figure: Log-Log IGE Estimates
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|G Correlations and Cross-Sectional Inequality

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

Father-Child IGE

_ sd(child)
B = Pchild,father sd(father)

Family-Child IGE
3 sd(child)

= Pchild,family 5q(family)

Traditional Measures

Wage Income

Disposable Income
Income with Transfers
Income without Transfers
Household Consumption

Lifetime Measures

Realized Lifetime Wealth
Realized PDV
Expected Lifetime Wealth
Expected PDV

— 0.930
0.125%** = 0.107 293

0.085%** = 0.0783-438
0.200%** = 0.1702:477

0.387

— 0.894
0.232%** = 0.16208%
— 0.279
0.341%** = 0.1882209

— 0.550
0.178*** = 0.08725%0

— 0.603
0.264%** = 0.1190:603

— 0.237
0.364%** = 0.305023
_ 0.279
0.371%** = 0.310929

0.913
0.287+%* = 0.1482913

0.43
0.230%** — 0.1185:332

— 0.475
0.346%** = 0.1930475

— 0.879
0.405*** = 0.194079

— 0.279
0.426%** = 0.2103223

— 0.550
0.185*** = 0.08735%0

— 0.608
0.351%%* = 01562508

— 0.236
0.480%** = 0.3230236

— 0.277
0.522%*%* = 0.3410217
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Decomposition Results
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Covariance Share (%)

1004

80

60

40

20

Figure: Decomposition of Covariances

. ; ; N
W W o o 5O @ O
‘“,age (5\5?06 o« s @\0« o‘\"’&(\ (,}QQZ\*& o
A s N\ ¢
@

I Education [ Experience

[ Marriage I Fertility

[__1 Unexplained Component

38/41



0000000000000 0OOOO0O00O0O00O0OO0O00000000e00

Return to Main Text

39/41



0000000000000 0O0OO0O00O0O00OO0OOO0O000000000e0

Father-Son Absolute Upward Mobility

Absolute Mobility
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