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ABSTRACT

We estimate rates of Oabsolute income mobilityO D the fraction of children who earn more than
their parents B by combining historical data from Census and CPS cross-sections with panel data
for recentbirth cohorts from de-identified tax records. Our approach overcomes the key data
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result that absolute mobility héallen sharply over the past half century is robust to the choice of
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simulations, we find that increasing GPowth rates alone cannot restore absolute mobility to

the rates experienced by children born in #840s. In contrast, changing the distribution of
growth across income groups to the more equal distribatiperienced by the 1940 birth cohort
would reverse more than 70% of the decline in mobility. Thesalts imply that reviving the
OAmerican DreamO of high rates of absolute mobility would regeimomic growth that is
spread more broadly across the income distribution.
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standard of living than their paren{Samuel 2012)When children are asketb assess their
economic progresghey frequently comparetheir own standard of livingo that of their parents
(Goldthorpe1987, Hoschshild 2019. Suchmeasures chbsoluteincomemobility tthe fraction of

children earningor consumingmore than their parentsare alsooften the focus opolicy makers

when judging the degre® economic opportunity in the U.g.g.,Obama 2013}

In this paper, we assess whether the U.S. is living upisadealby studyingtwo questions.
First, what fraction of children earn more than their parents tod&gtond, bw have rates of
absoute mobility changed over time2?espitelongstandingnterest inthese questions, evidence on
absoluteincomemobility remainsscarce(Halikias and Reeves 201 8argely becausef the lack of
large,high-quality panebatasetsinking children to their parents in the U?S

We overcome thiglataproblemby developinga new method of estimatingtes ofabsolute
mobility that can be implementadsing existing datasetvering the 19484 birth cohorts Our
approach combines two inputsiarginal income distributiongor parents and children and the
copulaof the parent r@d child income distributiondefined as thgoint distribuion of parent and
child incomeranks

We estimatemarginal income distributionfor parents and childreof the 19401984 birth
cohortsusing crosssectional data fronthe decenniaCensus and Cuent Population Survey(€PS)

In our baskne analysis, waneasuréncomein pre-tax dollars at the household lewehen parents
and children are approximately thirty years @djusting fo inflation using the CRU-RS Wethen

show the robustness ofup results toa variety of specification choices, such wsng alternative
inflation agustmentsadjusting fortaxes and transferand measuring income at later ages.

We estimate the fraction of childrevho earnrmore than their parents in eabhrth cchort by
combining the marginahcomedistributions with the copulen each cohortFor recent birth cohorts
we follow Chetty et al. (204a) and directlyestimatethe joint distribution of parent and child ranks
using information from deidentified federhincome tax returngovering the U.S. populatiorfror

earlier birth cohortssuchpopulationlevel panel dataare not availableWe instead proceeith two
L L L

"Iin a 2013 speech on economM®RRELOLW\ 3UHVLGHQW 2EDPD QR W HiartyweoBeuws 3G HRSOH |
WKH IHDU WKDW WKHLU NLGYV ZRQYW EH EHWWHU RIl WKDQ WKH\ ZHUH °
*IPrior research has studigide level of absolutencomemobility for recent cohorts in the U.S. using panaiveys

such as the Panel Study of Income Dynan(g., Isaacs, Sawhill, and Haskins 2008, Lopoo and Deleire 2012;
Bengali and Daly 2013; Acs, Elliott, and Kalish 2016hese studies yield conflicting results because estimates of
absolute mobility usingavailable panel income datasets are sensitive to econometric assumptions and sample
specification(Halikias and Reeves 2016Jo the best obur knowledge, there is no evidencetandsin absolute
incomemobility, althoughprior studies have documenteddlining absolute mobilityn termsof occupational status

(Hauser et al. 200@ndeducational attainment (Hout and Janus 2011).
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steps.First, we report estimates of absolute mobility under the assumption that the copula remained
stable across all birth cohorts, a benchmmadtivated byevidence of copula stabilisince the 1970s
(Chetty et al2014b).? Becauseave have no evidendat the copula was in fastableprior to 1970
we thenconstruct upper and lower bounds on ab®ohobility for each birth cohort by searching
over allplausiblecopulas usinginear programmingnethods' The key technical resutif the paper
is thatthese boundare verytight for the1940-1950 birth cohortsallowing us to obtain a reliable
time seies on rates of absolute mobility desghe lack othistorical panel data.

Using thismethodology, wdind that rates of absolute upward income mobility in the United
States have fallen sharply since 1940nder the benchmark of copula stability, thaction of
children earning more than their parents fell froB89in the 1940 birth cohort td0% in the 1984
birth cohort Rates of absolute mobility fethe mostor children with parents in the middidass

Relaxingthe copula stability assumption fearlier cohorts, we find thahe rate of absolute
mobility for the 1940 birth cohort is bounded betweé2 and 98% across all plausible copulas
well above the rates observed for recent cohdtsolute mobility isnot verysensitive to the copula
for the 1940 birth cohorbecauseincome grew very rapidly at atjuantiles of the idtribution
between 1940 and 197As a resultnearly allchildrenearnedmore tharthe highesincomeearners
LQ WKHLU SDUHigpWwg rateés @HabEdMte Rgbilitpear 100% regardless of which
children were linked to which parents.

In morerecent cohortghe copulati.e., which parents are linked to which childrematters
much morebecausdherehas beetittle income growthacross mosbf the distribution sine 1980
For the 1984 cohort, the bounds on absolute mobility undenattee copulas spab4% to 88%.
Fortunately, the copulia directly observedor thesecohortsin tax recordsin short, the key piece of
missing data that has hampered direct measemeof absolute mobilitytthe lack of historical panel
data linking parents and childretturns out to be inessential for characterizing trends in mobility.

The marked decline in absolde mobility since 1940is robustto a range ofalternative
specificatons. Most importantly, the qualitative resulle not change when we account patential
changes in the quality of goods and new product innovatiich could have important effects on

real income Prior work on bias due to new products in inflatiomdices suggests that the annual

L L |

% Copula stability implies thatelative mobilty + WKH FRUUHODWLRQ EHWZHHQ FKLOGUHQTYV
earnings £has not changed over time. Several studies have documented that relative mobility has not changed
significantly in recent decades usihgth transition matrices (copulas) and other statistics sustiexgeneratinal

elasticitiesof income andankrankcorrelatiors (e.g.,Lee and Solon 2009, Hauser 2010, Chetty et al. 2014b).

“:H GHILQH WKH VHW RI 3SODXVLEOH" FRSXODV DV FRSXODV XQGHU ZKLF
increasing with their parenfincomes (in the sense ofdirorde stochastic dominanceJhis restriction ruleout

perverse copulas that generate negative intergenerational income persistence
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inflation rate measured by tl@&PU-RS may be biased upward by 0.8%deyer and Sullivan 2009,
Broda and Weinstein 2010%ubtracting 0.8% from the inflation rate each year, we findasdlute
mobility declinedfrom 93% to 5% betweenthe 1940 and 1984ohorts We also obtain similar
resultswhenwe (a) useposttax and postransfer measures of income instead oftasemeasures,
(b) calculate FKLOGUHQ YV LQFRP HV4®BM hithJdddhorts) IMidtdad/dikage 38nd(c)
adjustfor changes in family size over tim@thermetrics for upward mobilitysuch aghe ratio of
F KL O G U mhéxd tMeik gareRi§incomesalsoexhibit similar declines.

We find robust evidence of declines in absolute mobility across supgr Absolute mobility
fell in all 50 states betweerthe 1940 and 198@ohorts although the rate of decline varied, with the
largestdeclines concentrated states in theindustrial Midwest states such as Michigan aritlinois.

We also find substantiaeclines in absolute mobility for both sons and daughters when income is
measured at the household levighe decline in absolute mobility is especially stegfpom 95% in

the 1940 cohort td1% in the 1984 cohorttwhen we compare the individual earnirgfssons to

their fathers

Why have rates of upward income mobility fallen so shamplgr the past half centu?y
There have been two important macroeconomic trends that have affected the incomes of children
born in the 1980s relative to those born in 1940s: lowerGross Domestic ProducGDP) growth
rates and greater inequality in the distribution of grov@bldin and Katz 2008 We cmsider two
counterfactuascenariodo assess the relative contributiortioése twdactors.

FLUVW ZH FRdpeY GORHIU RZIVKK ™ Vi WhirDdhildren in the 198 cohort
experiencesDP growthfrom birth to age 30 that somparable to what was experienced by the 1940
cohort but GDP isdistributed in proportion to GDP shares by incopecentilein 201Q This
counterfactuakexpands the size of the economic pie, dividing it in the proportions by vithish
divided today.In this scenarioabsolute mobility rises t62%, closing29% of the gapn absolute
mobility betweenthe 1940 and 1980 birth coharfShus, the slowdown inaggregateeconomic
growth in recent deades although important, doesot explainmost of the observeddecline in
absolute mobili.

SHFRQG ZH FRQ\bioadydhddedRJRIZAM K~ V FH Q DihélaRtualGRP inK L F K
2010is allocated amssincome percentileas it was in the 1940 cohoithis counterfactuakeeps
the size of theeconomicpie fixedat its observed levebut divides it more evenlyas in the pastn
this scenariothe rate of absolutenobility rises t080%, closing71% of the gap in absolute mobility
between the 1940 and 1980 cohorts.



Together, thesecounterfactual simulationshow that increasing GDP growth without
changing the current distribution of growth would have modest effectates of absolute mobility.
Underthe current distribubn of GDP, we would needreal GDP growthratesabove6% per yearo
return tothe rates of absolute mobilitgeen inthe 1940s. Intuitivelypbecausea large fraction of
GDP goes to a small number digh income earners todayhigher GDP growth does not
substantiallyincrease the numberf childrenwho earn more than thguarentsOf course, this does
not mearthat GDP growth does not mattehanging the distribution of growth naturally has smaller
effects on absolute mobilitwhenthere is very little growth to be distributé@he key pointis that
UHYLYLQJ WKH 3$PH bighFiates otUdbhsdRte mdbilitwould requiremore broadly
sharedeconomicgrowth rather than just high&DP growth rates.

The remainder of # paper i®rganized as followsSectionl summarizes oumethodology
and data sourcese&ionll provides laseline estimatasnder the benchmark assumption of a stable
copula Sectionlll establishes the key restitiat estimates of absolute mobility for early odk are
insensitive to thecopula Section IV assesses theensitivity of the results to alternativprice
deflators andther specification choicesind presents results on heterogeneity by gendestatel
Section V presents the counterfactuaknd Section VI concludges Details on the meth@dand
supplemerdry results are presented in the Supplememppendix. Code to replicatbe results and
statistics on absolute mobility by birth cohort, parent percestiége and gender can be downloaded

from www.equalityof-opportunity.org.
I. Methods and Data

Let L genote the income of childn birth cohortc and let L} genote the income of his/her
parents.In our baseline analysis, we measure income agagréamily income(summing income
across spouseg} age 30Wemeasure incomes in 20tllars, adjusting for inflatiomsing the CRI
U-RS (research serie¥)n sersitivity analyses, discusséd Section IV, we consider several variants
of this income concept: using alternative price deflators, measuring income at age 40, measuring
incomeatfter taxes and transfers, and adjusting for family size.

We definethe rate of absolute mobility icohortc, #g as the fraction of children in cohart
that earn more than their parents:

®> Moreover, policies that promote high®DP growth could alsdead tomore broadly distributed growth.
® The CPHU-RSis avalable from 1977 onward. Prior to 197%e use the CRU multiplied by the ratio of the CPI
U-RS to theCPI-U in 1977 to rescale th@PI-U in previous years.
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where Ogis the number of children in the cohort.

We estimate#yby decompsing the joint distribution of parent and child income ittie
marginal distributions of parent and child income and the joint distribution of the ranks (the copula).
Let N ¢denote thepercentilerank ofchild i in theincomedistributionfor children in birthcohortc.
Similarly, let I}f‘odenote thepercentilier DQN R FKL OB thefndorBeDdigtrl@tibn of parents
who have childrein cohortc. The joint distribution of parent and child ranks for cotwg given by
%, NPV ;, the probability density function (pdf) of observing a child with income rafikand
parental income rankf. Let 38:Nand 3%: N denote the™ quantile of the child and parent income
distributions (meased in dllars), respectively. 38:N and 3%: N summarize the marginal

distributions of parent and child incom&®¥ith this notation, we cawrite absolute mobility as

#oL 1 s<BE:NP; R35:N; =0 Pad; @b @it 11(2)

Intuitively, a child with rank N’ earns more than her paremith rank N if the N-th quantile of the
FKLOGYV LQFRPH GLVWULBEXWKL A & DLQMWHK IO HRiSmsy &sirifBimketQ W TV L
38:N; R 33:N'; The copula,%: P&\, measures thprobability that eachpair of ranks: NP &N ;
occurs Absolute mobilityis the fraction of casewhere 38:N°; R 3g:l\?;, integratingover the
copula.

Equation 2) shows that absolute mobility can be calculated by estiméintpe marginal
income distributiorfor children (which yields3g), (b) the marginalincome distributions for parents
(which vyields 33 and (c) the copula%,: N°a\; The rest of this sectionsummarizeshow we
estimate these threilstributions a detailed descriptiois provided in the Supplementary Appendix

&KLOGUHQYV 0DUJLQDO We B Iatginarddnie XliatribRtiQnét age 30 for
children in the 1941984 birth cohortdirectly from the 19762014 March Current Population
Surveys (CPS)The sample of children includes U-Born members of the 194 birth cohorts

who, at age 30, weragsent in the U.S. and not institutionalizé#de exclude immigrants in order to

have a consistent sample in which we observe both p4fen@G F KL O G U H e sompQte RP H V
IDPLO\ LQFRPH DV WKH VXP-tBAind&ddR®XVHVY] SHUVRQDO SUH

" The CPSdoes not ask fol HV S R Q G H Q Wp¥dF t& 1994NHeSce, BoF ¢hildren born befdi@64, we cannot
exclude immigrants from the sampldost of the growth in the foreighorn share of th@opulationoccurred in
recent decades, limiting the biaseated by the inclusion of immigrants in early cohgNational Academy of

5
!



3DUHQWYV Y IicomeJispribulonsEstimatingthe income distributions of parerdés age 30
who have children in a given birth cohort is more complicated beadubke lack of historical panel
data :H FRQVWUXFW SDUHQWVY LQF R Pddh Gfthe/2M4084BbiXth\vcoo@s\wylRU F KL
pooling datafrom Census crossectionsbetween 1940 and 200@sing the 1 percent IPUMS
samples)In order b coverall parents using decennial Censuses, we estildeU H QW VWhémQ FRPHV
the highest earner is betwettie ages 25 and 35a symmetric windovaroundage30.2

For examplewe estimatethe income distribution of parents of kthien in the 197Mirth
cohortas follows First, we use the 1970 Census asélect parentbetween the ages of 25 and 35
who havea childless than one year olith 1970 Next, weturn to the 1980 Census and sélearents
between the ages of 26d 35 who havéen year old childrer(i.e., individuals who had a chilich
1970 when they were between the agekéaind 25.° Third, to identify paratsbetween ages 3nd
45 who had childrerless than one year oldh 197Q we turn to the 960 Census and select all
individuals aged 2885. We give this group weight equal to ther&ction of individuals in the 1970
Censusbetween theages of 35 and 45who have a childess than one year olth 197Q This
approach assumes that the income distribution of those who have children after age 35 is
representative ofthe income distribution ofthe general populationSuch an assumption is
unavoidable as one camt identify parents who will have children in thgure in crosssectional
data.Fortunately, thisassumptiorturns out to beénconsequentiain practicebecausenostchildren
are born before their parerstge351°

We estimate income distributions foanentswith children in each of the other birth cohorts
from 19401984 using an analogous approa6blXPPDU\ VWDWLVWLFV RQ SDUHQWVY I
by birth cohort are reported in Table S1.

L L L L L L O UL LD LD L LU LD L ]
Sciences, Engineielg, and Medicine 2015)Moreover, kecause immigran¥ §arningsare lower WKDQ QDWLYHV
earningson average, thisiéis likely reduces our estimates aifsolute mobility in the early cohorts, rendering our
estimate of the amount of decline more conservdtiga the true decline for natives

8 The measures of totgretax income available ithe Censuschange over time. From 1970 onward, we use the
VXP RI VSRXVH V-faxSnddine RiQU3 dc@nie ffom public assistance. In 1960, we use the sum of\$ffpouse
personal préax income. In 190, we use total family incomen 11940, only income from wag and salaries is
available, along wittan indicator fo nonwage, norsalary income, which we use to impute ngage income. See

the Supplementary Appendix farrther details.

° For simplicity, we restrict attention to individuals who have children between the ages of 16 and 45 throughout our
analysis.

1%1n the Supplementary Appendix, wlowthat restricting attention to parents who have children between éise ag

of 25 and 35+thereby avoiding this assumption entiretyields very similar results.
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Copula For children born irthe 1980, we estimate a neparametriccopula +a 100 x 100matrix
giving the probability of each child and parent rank pal @\ ; +exactly as irChetty et al. (2014
Online Data Tabld). The sample includesll children born between 1980 and 19880 are linked
to parents based on dependent claimamgtax forms'

For both parents and childrenewefinefamily income in the tax records a manner that is
assimilar to the measures in the CPS and Census as podsibléhose who file tax returnsve
define incomeasaggregate gross income (AGI) plus the f#taxable portion of Social Security and
Disability Income. Fononfilers, we measure income using thpdrty information returns, defining
income as thesum of the W-2 wage earnings, Social Security and Disabilibcome, and
Unemployment Insurance incorffelf individuals do not file a tax return and have no information
returns filed on their behalf, taxable income is coded’ds 0

Following Chetty et al. (208}, wH PHDVXUH FKLOGUHQYV LQFR&HY DV PH
2012, when children in the 1982 birth cohorts arbetween the ages of 30 and 32e measure
SDUHQWVY LQFRPHV DYV betwdzQ 139@4m 2004, th&fFR vl years in which
populationtax records are availabtéParents are between tlages of30 and 60 when we measure
their incomes because we limit the sample to parents who have children between the ages of 15 and
40 in 198082. Chetty et al. (2018 showthat the distribution of income ranks is stable between the
ages of 30 and 6@ecause othis rank stabilitythis approach providean accurateestimate of the
copulathatone would obtain if oneould observancome ranks at age 36r all parents

We exclude parents with zero or negative income when constructing the copula because
parents with no earnings typically do not file a tax return and hence cannot be linked to their children
based on dependent claiming. This does not pose a problem for measuring absolute mobitiey becau
children whose parents have zé&moome always earn égeast as much as their paremée calculate

the fraction of parents with zero income in each cohort based on Census datalachel these

1 7KLV GHILQLW L Rigas&dlof S/Boltldi@ar\¢hild as a dependstitfers from the biological definition

of parents used in the CPS and Censlsing bith certificate data to link parents to children yields very similar
estimates of the copula (not reportedieTpopulation in the tax datdsodiffers slightly from that in the CPS and
Census because it includes institutionalized individuals.

2 For nonfilers, we cannoinclude theVSRXVHTV LQFRPH +RZHYHU -filar&df werkingslge DM R UL W'
are singlgCilke 1998)

3 Importantly, these observations are true zeros rather than missing data. Becausestteindhudesall tax
records, we knowhiat these individuals have O taxable income.

14 Chetty et al. (2014) use multyearaverags of income to mitigate the influence of transitory income fluctuations;
however, they show (Chetty et al., Appendix Figli2) that using annual income measuresldg very similar
estimates of rank distributions because the degree of transitory variance in income ranks is small in tax records.
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individuals when computing average rates of absolute mob#ggigimng the group of children
whose parents hawero incomen absolute mobility rate of 100%.

We definechildrenq percentile ranks\ §ased on their incomes relative to othigitdren in
their birth cohortWe include children with 0 income when constructing these ranks, breaking ties at
themean'® Likewise, parents are assigned percentile ranks based omttainés relative to other
parents (among those with positive incomidje copula ishenestimated as 200!100 matrix that
givesthe joint probability of each child and parent rank pai &\ ;.

For children bornbefore 1980, we lack the panel data necessary to estimate the copula.
Chetty et al. (204b) use a0.1% IRS Statistics of Incomganelto show that the copul@elative
mobility, measured by percentile ranks)approximaely stablefrom the 1971 birth cohort to the
1984 birth cohort® Motivated by this result, we begin by assuming copula stability aatbsshorts
since 1940applying the copula estimated ftbre 198082 cohortsto all cohorts. We then compute
bounds o absolute mobility searching over alternative copulas, as there is no empirical evidence that

copula stability holds going back to 1940.
Il. Baseline Estimates

This section presents our baseline estimates of absolute mobility, which assume copula
stabilty from 194084 and measure family income in real{a& dollars at age 3®igure 1A plots
rates of absolute mobility by parental income percentile for the decadal birth cohorts] 98840
Each series showthe percentage of children earning more thia@ir parentsvs. their parentV
income percentildimiting the sample tparents with positivencome

In the 1940 birth cohortpearly all children grev up to earn more than their parents
regardless of their parentaicome Naturally, rates of absolut@obility were lower at the highest
parenal income levels, as childrdrave less scope to do better than their paretitgiif parentdad
very high incomes

Rates of absolute mobilityave fallensubstantiallysince 1940, especialfpr familiesin the
middle and upper class. At the"percentile of the parental income distribution, children born in

1940 had ®4% chance of earning more than their parecwsppared with 7& for children born in

5 For example, if 10% of a birth cohort haincome, all children witld income receive a percentile rank of 5.

1 The 0.1%sample used by Chetty et al. (2014badequate to assess the stability of the copsilagstatistics such
as rankrank correlations and quintile probabilitidmyt it is notsufficiently large to directly estimate the 100 x 100
percentilecopula for eah birth cohort from 19784. This iswhy we use the 1980 copulatiezated from the
population tax datéor all cohortsl



1980.At the 50" percentile rates 6 absolute mobility Il from 93% for children born in 1940 to
45% for those born in 1980. And at the"percentile, ratesfabsolute mobility fell from 88% to
33% over the same period

Figure 1Baggregateshe rats of absolute mobility across parental inconesluding those
with zero income)nd plotsaverage absolute mobility#g; for each birth cohort fron19401984.
Absolute mobilitydeclined starklyacross birth cohorton average, 9 of children born in 1940
grew up to earn more than their parents. In contaay, 50% of childrenbornin 1984grew up to
earn more thatheir parentsThe downward trend in absolute mobilitys especially sharp between
the 1940 and 1964o0horts The decline pauskfor children born in the late 1960s and early 1970s,
whose incomes at age 30 are measured in the midst of the economicobdbenlate 1990s.

Absolute mobility then continuito fall steadily in the remaining birth cohorts.
Ill. Bounds Under Alternative Copulas

We now assess the sensitivity of the estimates reprteidure 1 to the assumption that the
copularemained stdb at the values observed for the 1980 birth cohort going back to W@do so
by derivingbounds on the rate of absolute mobiiityeach birth cohoytsearching oveall copulas
%, &\ ;, defined normparametrically by a 100 x 100 pertiarlevel matrix.

We restrictattention tocopulassatisfying thentuitive requirement thathildren from higher
income families are less likely to have lower incomEsrmally, we assume that the income
distribution of childrenwith higherincome parets first-order stochastically dominates (FOSD) the
income distribution of children from lower income families:

L&

|4O %, NaNt ; @lislweakly decreasing it for all NY (3)

For each birth cohort, wealculatebounds on absolute mobility Bolving for the copulas
%: N°a\; that minimize and maximizet#ty as defined inequation (?, given the empirically
observed marginal distributions3g: N°; and Bg:l\f‘;. We impose two sets of constrairde this
problem the FOSD requirementsr each : N°a\; pair in (3) and integation constraints requiring
that the columns and rows &g: N°a\ ; sum to 1 This optimization problem has 100 x 100 = 10,000
argumentswhich might appear to be computationally intractaBlertunately,sincethe objective
function in @) andall the constraintare lineay this problem can be solved rapidly using a standard

linear programming algorithm.



The resultsof this bounding exercise amgresented inFigure 2A. The series in circles
reproduces thbaselineestimatesinder the assuntipn of copula stabilityshown in Figure 1BThe
dashedines showthe upper and lowebounds orabsolute mobility The bounds are verfight in
early cohorts but grow much wider for more recent cohorts. For example, for the 1940 birth cohort,
the bounds 1 absolute mobility spaonly 84% to 986. In contrast, for the 1984 birth cohort, the
bounds spat4% to 88%.

The dashed vertical line in Figure 2Zlmarcatethe point after which the copula is known to
be stabldbased on the analysis of tax record€hretty et al.(2014b). Quite conveniently, the panel
data necessarto estimate the copulhappen to be availabl®r preciselythe cohorts where the
bounds ardeast informative For earlier cohorts, where the data needed to estimate the copula are
missing the bounds are quite narrow and the coph#aeforeproves to be unimportanthe upshot
of Figure 2A is that even though we canidentify the copula in early cohortare can be certain
that absolute mobility has declined sharply since the 1940s.

The rest of this section explains why the boumds tight in the 19480 cohorts bugrow
wider in more recent cohort3.o begin,Figure 2B plotsthe marginal distribution oincome for
children inthe 1940 birth cohorand their parentdncome grew very ragly across all quantiles of
the income distributioletween 1940 and 1970. As a result, theneig little overlap between the
income distributions of children born in 1940 and their paréfas example, a child born to parents
at the 88 percentileof the parent income distribution nestto reach justhe 4™ percentileof the
FKLOGUHQTV LQFRPH GLVWDUHRW I ROQIh&&RRFIE FchlsE @ whidhu the
distribution of child income lies everywhere above the distribution of paremtaie ti.e., the
poorest child earns more than the richesepatabsolute mobility woulde 100% irrespective of
which childen are linked to which parentlthough the 1940 parent and child income distributions
are not fully separatedye show belowhatthey are sufficiently close to this scenario to render the
copulaunimportant for calculating absolute mobility.

In contrast, recent cohorts experienced muchdessth acrossnost quantiles othe income
distribution(e.g.,Goldin and Katz 2008Autor 2014). Figure 2Cillustrates this point byeplicating
Figure 2B for the 180 birth cohortBecause growth rates were much lower between 1980 and 2010,
WKHUH LV VXEVWDQWLDO RYHUODS EHWZHHQ (Bdé BQW VY DQG
children born in 1980Children with parents at the B(ercentile of the income distribution now
need to reach the4? SHUFHQWLOH RI WKHLU FRKRUWfV LQFRPH GLVWULE

Figure 2Dshows whythe greaterdegree obverlap beVZHHQ FKLO G U HiQchvieD QG SD |

distributions in recent cohortsadsto wider bounds on absolute mobilifyhe curvesin this figure
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plot the income rank a chilchustreachto earn more than her paremis a function of heiSDUH QW V {
income percentileseparatelyor the 1940 and 1980 birth coharior example, in order to earn more

than parents at the 8@ercentile, children need to reach th#¥' percentile inthe 1940cohortand

the 4™ percentile inthe 1980cohort as shown in Figures 2B an@.2

The copulacan be visualized in Figure 28s the distribution of mass within the\P &\ ;
square Absolute mobility #+scan be calculated by summing the miasthe copulahat lies above the
relevantcurve Theempirically observed copufar the 198082 cohors used in our baseline analysis
is shown by the shading in the figure, with darker colors representingvéitedsgher densityThe
mass isclustered around thdiagonal,reflecting positiveintergenerational persistence of income.
Absolute mobility is 50% for the 1980 cohort because bfthe mass of this copula lies above the
curve plotted for the 1980 cohort.

Our boundingprocedureminimizes and maximize the amount of mas# the copula that
falls above thecurves in Figure 2Dsubject to the FOSD and integration constraints specified above.
Since thechild rank required to beat paremgsvery close to thd5-degredine for the 1980 cohort
rates of absolute mobility are very sensitive to whether the mass in the copulsstiebgve or
below the diagnal. Thisshowswhy we obtainwide boundsvhen searching over atbpulasfor the
1980 cohort’ In contiast, becausthe child rank requiretb earn more thaparents is very low at
nearly all percentiles of the parent incomestlibution for the 1940 cohorgll feasible copulas

generate high levebf absolute mobilityfor that cohort
IV. Sensitivity and HeterogeneityAnalysis

In this section we first assesthe sensitivity of oubaseline estimates to key specification
chdces, such athe price deflator and definition of incom@/e then examine heterogeneity in trends

in absolute mobility across subgroups.

Sensitivity AnalysisNVe begin by considering alternative price deflaténsor work has argued that
the CPIU-RS my ovesstateinflation by failing to accountadequatelyfor improvements in pmuct
quality and for the introduction of new goods (Boskin et al. 1996, Beadd. 2009).Prior work on

the measurement trends in poverty recommendsbtracing 0.8 percentge points from thannual

" The copulagor the 1980cohort usedo producethe upper and lower bousdn Figure 2A are displayed in Figure
S1 The copula that @nerates the upper bound concentrates mass just below the 1980 curve shown in Figure 2D,
while the copula that generates the lower bound concentrates mass just above that curve.
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inflation rate implied by the CRU-RSto account for such biasésleyer and Sullivan 2009, Broda
and Weinstein 2010)The series in squares iRigure 3A replicates the baseline series on absolute
mobility by cohort in Figure 1B sing this adjusted price indeXs expected, this adjustment
increases absolute mobility in recent cohorts, as it increases real income growth rates across the
distribution. However, the magnitude of the change is small: with the adjusted sabssiute
mobility falls from 936 in 1940 t059% in the 1984 coharEven subtracting 2 percentage points
from the inflation rate implied by the GRI-RS ta conservative adjustment larger than virtually all
existing estimates of the bias due to new goeadsill results in a 26 percentage point decline in
absolute mbility from 19401984 (Figure SR

We also consider a variety of otheommonly used price indices: (ajhe Personal
Consumption Expenditure Price Index (PCERN index that includes a broader bundiegoods
than the CRI(b) the Producer Price Index (PPI), an index constructed based on prices at the producer
level; (c) the GDP deflator, an index that covers all goods used domestically; and (d) tbe CPI
series that is most commonly used to measutatiof.’® All of these alternative indices produce
time series of absolute mobility very similar to our basetistemates (Figure 3A, Figure 52

Our baseline analysis uses {ta& measures oéarnings rather than net income after taxes
and transfers. Coegptually, it is not clear which of these income definitions provides a better
measure of absolute mobility, aSsQGLYLGXDOVY VHQVH RI SURJUHVV PLJKW G
mobility through government transfers rather than their own earnWvgs.asses whether the
distinction matters empiricallin Figure 3Bby replicating our baseline analysis using gastand
transfer incomesWe estimatdax liabilities for parents and children usirige National Bureau of
Economic ResearchAXSIM mode| which isavailable since 196(Before 1960, we use data on
federal marginal tax rateadjustedor personal exemptions by marital status and number of chjldren
applyingthe data inVilson (2002).We estimate the value of transferstlas sum ofAid to Families
with Dependent Children, General Assistar®applemental Security Incomandthe cash valuef
in-kind transferg? Accounting for aixes and transfers increagbe level of absolute mobility by
around 3 percentage pointsn all cohorts but does not affecthe trend in absolute mobility

appreciably. This is because taxes and transfers affect the incomes of both parents and their children,

8 The CPIFU-RS (research seriesidjusts theCPFU by correcting for substititn betweenexisting products
following Boskin et al. (1996)andgenerates inflation rates about 0.5% lower than thelCPI

9 We obtain estimates of ikind transfers fronfFox et al. (20%), who estimatetotal benefits fronSNAP, WIC,
housing assistancthe School Lunch Program, and LIHEAP by combining CPS and administrativeltiate data
are availablestarting in 1967we do not account for ikind transfers before 1967. Meyer, Mok, and Sullivan (2015)
show that transfers are uneeported by approriately 50% in survey data; we find that doubling the amount of
transfers reported does not affect our estimates significantly.
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and because the expansion of transfer programs in recent years has targeted the bottom of the income
distribution, whereates of absolute mobility are already high even intaxgerms (Figure 1A).

In our baseline analysis, we measthfe(K LOGUHQ TV L Q FBhP hhay [heWonberhéd
that children take a longer time to reach peak lifecycle earnings in more recent,cohutiscould
lead to a spurious downward trend in rates of absolute molbilgyre 3Caddressethis concern by
replicating our baseline analysiseasuringncome at age 40 for childrgifor the 194674 cohorts)
and at ages 385 for parents This series continues to exhibia sharp decline in absolute mobility
across birth cohort§ he time patterrof the declinds shifted backward bgpproximatelylO years,
consistent with measuring incomes 10 years later.

The fraction of individuals who are marrietl &ye 30 and the size of families haweath
fallen steadily in recent decades (Parker 2006 widely used approach to adjusting for changes in
household size is tdivide family income by the square root of the number of family members in the
household(e.g., Johnson et al. 2003jigure 3D showghat when we divide oubaseline income
measuredy the square root of family size, rates of absolute mobilityffath 93% in 1940 to 6%
in 1984%° As an alternative approach,one can measure income at theivitlal rather than
household level. The series in triangles in FigurecBBpars the individual earnings of sons to their
fathers as in prior studies of intergenerational mobility (e.g., Lee and Solon .2d@83, we find a
steeper decline in absoluteohility than in our baseline specificatiotihe fraction of sons earning
more than their fathers fell from 95% in 1940 t&l in 1984.Together, theseesults show that
accounting fortrends in family sizeand the number of earnedwes not affect the quaitative
conclusion that absolute mobility has fallen substantially.

Beyond the specific factors considered aboves may be concerndtiat levels of absolute
mobility for recent cohorts may still be undtatel because of increasas fringe benefits,non
market goodsor undefreporting of income in the CP®dgllinger et al. 2015, Piketty, Saez, and
Zucman 201h As an omnibus approach to assessing the potential bias duaim factors we
recalculate absolute mobility for the 1984 birth aftereasing ® FK FKL O G | VarioQsHiRdd H E\
dollar amours. Adding $1,000toHYH U\ FKLOGYTV LQFRPH LQ ZRXOrG LQFUH!
the 1984 cohorto 51% from the baseline estimate of%adding $10,000 would incase absolute
mobility to only 6246 (Figure ). These calculations show that plausileGMXVWPHQWV WR FK
incomesare unlikely tochangethe conclusion that absolute mobility has fallen sharply fronmates

of 80-90%experienced by children born in the 1940s and 1950s.

2 Eventhe mostconservative adjustment of dividing by the total number of people in the family continues to show
a 26 percentagegoint decline in absolute mobiliffFigure S3)
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In our baselineanalysis, we define absolute mobility using a discrete measure of whether
children earn more than theparents. Figure SShows that using other thresholds or a more
continuous definition of absolute mobility yields similar results. Panel A shows theofraof
children earning 20% more than their parents or 20% less than their parents. Both of these thresholds
generate very similar declines in absolute mobility. In Panel B, we plot the median ratio of child to
parent incomga statistic that accounts b WKH PDJQLWXGH RI WKH GLIIHUHQFH
F KL O G U H Q fhisls@atisti Bddlivies fromapproximately3 in the 1940 cohort to slightly less
than 1 in the 1984 cohort. These results show that our findings are not sensitive to the exact metri
XVHG WR FRPSDUH FKLOGUHQYVY HDUQLQJVY WR WKHLU SDUHQWYV

Finally, in the Supplementary Append{kigures S6S9), we show that the results aaso
robust toa set of other technical issuttmt arise frondata limitations (a) adjustingfor changes in
the cefinition of family incomeacross Censes (b) including immigrants in all year® account for
missing data on immigrant status in early cohoft3 XVLQJ D VLQJOH &HQVXV WR PH
income instead of pooling data across multiple Censased) using data from either the Census

or CPS to measure the incomes of both parentshafdtenfrom a single dataset

HeterogeneityNext, we examine how trends in absolute mobility vary across subgroups. We begin
by examining heterogeity acrosstates. :H GHILQH staisd bl Ia¥ed/dh where they live when

we measure their incomes (between ages 25 :H GHILQH §&i#da® Bdirdtb@dif\birth to
account for the possibility that children who grow up in a gisttemay move elsewhere aduts.
6LQFH FKdtaeGfWirlQi§ Wot observed in the CPS, we use the Census for both parents and
children?*

Figure 4 presents the results sigite Panel A shows absolute mobility by cohort for selected
states (see Table BSfor estimates for alktates). Panel B presents a heat map of the change in
absolute mobility from 1940 to 1980 Istate with darker colors representing areas with larger
declines. Absolute mobility fell substantially in all S@ates between the 1940 and 1980 birth
cohorts.Absolute mobility fell particularly sharply in the industrial Midwestere rates of absolute

mobility fell by 48 percentage points in Michigan aagproximatelyd5 percentage points in Indiana,

UL L
% To increase precisiomur statelevel analysisncludes all children aged 285 and use the 100%Census il 940
and 5% IPUMS sample in 198 HDVXULQJ FKLOGUHDQ 1TV-3b @ahBrRHdstial Rge 3D &idates
small differences in levels @fbsolute mobilityTo adjust for these differences, walculatethe difference between
the baseline ationalestimatesand populationweightednationalmeansof our statelevel estinatesfor each cohort
and add thesdifferencesto thestatelevel estimates.
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lllinois, and Ohio The smallest declines occurredstates such as Massaabetts, New York, and
Montana, where absolute mobility fell by approximatehp@rcentage points.

Next, we examine heterogeneity by gendeKHQ FRPSDULQJ FKLOGUHQTYV IDP
WKHLU SDUHQWYV %s lib Bur @Aselirig FaRa®yBidve find simlar declines inabsolute
mobility for sons and daughters (Figur#Gs Howeverthe patterns differ by gender when we focus
onindividual earningsAs noted above,ofisfchances of earning more than their fatiehssteeply,
from 95% in 1940 to 4% in 1984, underscoring theharpdecline inthe economic prospects of
American menin contrast, lte fraction of daughters earning more than their fatfedrsrom 43%
for the 1940 birth cohortio 2% in 19, and therroseslightly to 2% in 1984 The patterrfor
ZRPHQYV LQGLYLGX Dhéeratk®iilg lrigedrvie@alddiddifdrce participation rates and
earningover theperiodwe study(Figure S.1).

In sum the subgroup analysis shows thdgclinesin absolute mobilityhave beena

systematicyidegpread phenomenon throughout the Unifates since 1940
V. Counterfactual Scenarios

Why haverates of absolute income mobilitgllen so sharply over the last hakntury and
what policies can restore absolute mobility to earlier le¥alge use courdgrfactual simulations to
evaluate the effectsf two key trends ovethe past half centundeclining rats of GDP growth and
greater inequality in the distribution of GIYPiketty and Saez 200&oldin and Katz 2008

We considetwo counterfactuabcenaios. The first, D 3SKLJKHU *'3 JURZaAKK™~ VFHQL
what would have happened to absolute mobility for the 1980 cohort if the economy had grown as
quickly during their lifetimes as it did in the midentieth century, but with GDP distributed across
houseblds sitistoday 7KH VHF RKQdadiyBrRattgronth” VFHQDULR DVNV WKH FRQ
if total GDP grew at the rate observed in recent decades, but GDP was allocated across households as
it was for the 1940 birth cohort? The first scenario expanelsize of theeconomic pie, dividingt
in the proportion®y whichit is divided today. The second keeps the size of the pie fixed, but divides
it moreevenlyas in the past.

We calculate FKLOGUHQ TV FRXQW H UWXHVKEDKL Q R R \BEHAf0XsQ G H U

follows. Let )gE denotethe observedsDP perworking-age family in yeart.?> We first define the

2 H GHILQKngage families as families with at least one membsetween the ages of 18 and 64. We
normalize GDP by the number of workiage families to control for changes in GDP duehanges in the number
of working-age adults.
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share of GDP that goes to children at percerdilef the 1980 cohort in 201@s &fs_. L
Ws=<4) 6E4 s where s - 4is theq™ percentileof the income distributiom 2010for children in the
1980 cohort We then construct a counterfactual level of GOyér workingage familyin 201Q
)&asdl )5,E=<44 sdtw 4 under the assumption thagal GDP per fanily grew at a rate of 2.5% per
year from 1980 to 2010. This5%growth rate is comparable to the real growth rate per woikiygy
family from 1940197Q and is one percentage point per year higher than the actual annualized
growth rate from 198Q@010 of 15%.% Finally, we define a counterfactual marginal income
distribution for children in th&980 cohort as
a2 L es-cH)dusa (@

The counterfactual income for children at percerile given by the share of GDP going to 30 year
olds at percentilg in 2010 multiplied by the level of GDP that would have prevaite@010had
children in the 1980 cohort experienc&DP growth from birth to age 30 comparable that
experienced bghildren born in the 1940s.

For WKH 3BréadlyHsharedJURZW K™ V F Holloly the Ramg dpproach as above to
calculate the share of GDP thgaies tochildren at percentilg of the 1940 cohort in 19755 _ g L

L§$=84)5E=;4 We then apply hese shares to the observed level of 2GIDP to constructa

counterfactuaincome distributiorfor the 1980 birth cohort:

Us2 L es-sH)Easa (O
This counterfactuatepresents the incomes 30 year olds would have had in 2010 if GDP in 2010 were
allocated across households in the same proportions as in 1970
After calculating the counterfactual income distributions for children in the 1980 cohort,

2P cmetand A58 2424 we usethe same copula and parent marginal income distributions as

above to compute counterfactual rates of absolute mobility by parent income perEgniile.5A
presents the result¥hetop and bottonturvesin the figurereproduce thempirical seriedor the
1940 and 198@ohorts fromFigure 1A.The dottedand dashed series sh@alisolute mobility rates
that would have been observed for the 1980 cohort uhdeounterfactuain (4) and §).

Under he higker growth counterfactual, the mean rate of absolute mobili@26. This rate
is 12 percentage points higher than #mmpirically observed value of $0in 1980, butloses only
2% of thedeclinerelative tothe 924 rate of absolute mobilityn the 1940 cohortThe increase in

absolute mobilityis especiallymodestgiventhe magnitude of thehange in the aggregate economy:
LULLL LR r L Ly

% The 1.5% growth ratef GDP per workingagefamily corresponds to total real GDP growth of 2.8% per year,
while the 2.5% growth rate of GDP per workiage family corresponds to total real GDP growth of 3f%oyear.
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a growth rate of 2.5% per workirgge family from 1980to 2010would have led ta@GDP of $0
trillion in 2010,$5 trillion (35%) higher than the actual level.

The morebroadly share@yrowth scenariancreases the average rate of absomtbility to
80%, closing71% of the gap in absolute mobility betweehe 1940 and 198@ohorts The broadly
sharedgrowth counterfactual has largeeffecs on absolute mobilityat the bottom of the income
distribution, whereas the higher growth counterfactual has larger effects at higher income levels.
Sinceincome shares of GDP are larger for highome individualshigher growth rates benefit the
with higher incomeshemost, while a more equal distribution benefits those at the bottom the most.

The results in Figure A imply that much of the decline in absolute mobilisy due to
changes in the distribution of growth ratithan reductions inggregategrowth ratesin Figure B,
we ask what rates of GDP growth would be necessary to return tocemidry rates of absolute
PRELOLW\ XQGHU WRGD\YVY LQFRPH GLVWULEXWLRm®@alGBP SORW P|
per family growth rates from1% to 1G4, recalculating )¢ s and applying 4) to generate
counterfactual income distribution&chieving rates ofabsolutemobility above 80%under WR G D\ |V
income distribution would requirgustainedeal peffamily growthgreater thas% peryear(or total
real GDP growthabove6.4%), well above the historical experience of the Unifdtes since World
War Il.

To seewhy absolute mobility isnot very responsiveto the growth rate when growth is
distributed unequallyconsiderthe extreme case in which one child obtairisoélthe increase in
GDP. In this case, higher GDP growth rates would have no effect on absolute mobility. More
generally, GDP growth has larger effectsabsolute mobility when growth is spread mbreadly,
allowing more children to achieve higher ligistandards than their parerttigher GDP growth and
a broaderdistributionof growth have a multiplicative effect on absolute mobility: absolute mobility
is highest when GDP growth rates are hagla growth is spread broadly across the distribution.

In the Supplementary Appendix, we show that similar results are obtained when using
counterfactuals for the changeincomes from 1980 to 2010 based on shares of GDP growth over
that period rather than counterfactuals for the level of incomes in 2010. Mepswwomes at age 40
instead of 30 also yields similar results (Figure S12).

In sum, thecounterfactualshow that higher growthratesalone are insufficient to restore

absolute mobility to the levels observed in ro&htury AmericaA broaderdistribution of income
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growth is necessary to revive absolute mobility, and can itself be sufficient to reverse much of the

decline since 1940 even if growth were to remain at current I&vels.
VI. Conclusion

The analysis in this paper yields twainresults.First FKLOGUHQYIV SURVSHFWYV RI
than their parents have faded over the past half cemtuhe U.S The fraction of children earning
more than their parents fell froapproximately90% for children born in 1940 to around 50% for
children enteringhe labor market todayAbsolute income mobility haallen across theentire
income distributionyvith the largest declines for families in the middle cld$sese findings contrast
with prior research showing thaelative mobility +measured, for instag¢ by the correlation
EHWZHHQ SDUHQWVY D @@maiketstabidin @devt deGaldd Re-h\ Lee and Solon
2009, Chetty et al. 2014b). The measures of absolotality we focus on in this study differ from
relative mobility because thegompae levels of earnings across generatibypdringing indataon
the marginal income distnitions of parents and childreAbsolute mobility has fallen over time
while relative mobility has remained stable because income growth has stagnated acrosstimeuch of
income distribution in recent decades.
Second most of the decline in absolute mobilitydsven bythe more unequalistribution of
economic growthn recent decadesther tharthe slowdown inGDP growth ratedn this sense, the
rise in inequalityand the decline in absolute mobility are closely link€dowth isan important
driver of absolute mobility, but high levels of absolute mobility reqbn@adbased growth across
the income distributionWith the current distribution of incomeigher GDP growth rates alone are
insufficient to restore absute mobility to the levels experienced by children in the 1940s and .1950s
If onewantsto revive WKH 3$PHULFDQ 'UHDP" RI KLJK, thénwrdnwisRHave EV R O X W
aninterest ingrowth that isspreadnorebroadlyacross the income disttibion.

L L |

% plausible changes in relative mobility (the copula) also have modest effects on average rates of absolute mobility.

For example, a uniform copula ZKHUH FKLOGUHQfVY UDQNV DUHfrangsGMAHQEHQW RI W
produceabsolute upiard mobility for the 1980 cohordf 50%. Greater relative mobility produces higher rates of

absolute mobility for children with lovncome parents while reducing rates of absolute mobility for children with
high-income parents, leaving average absomtbility essentially unchanged.
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Supplementary Appendix

This appendix contains three sections. Section | describes how we construct our samples and define
the key variables used in the baseline specifications and sensitivity analyses. Section Il presents a set
of supplementary robustness checks that address various limitations of our data. Section Il presents
further detail on the methods underlying the cediatctual simulations and supplementary
counterfactual results. Stata and Matlab code to reproduce all of the results in the paper from publicly
available data can be downloaded framw.equalityof-opportunity.org

Section I: Sample Construction and Variable Definitions

We construct estimates of absolute mobility by combining three sets of data. First, we construct a
series of marginal income distributionsr fparents using the decadal Census data. Second, we
construct a series of marginal income distributions for children using CPS data. Third, we construct
the joint distribution of parent and child rank (the copula) usingddetified data from federal
income tax returns.

In this section, we describe how we construct each of these three elements. We then discuss how we
combine them to estimate absolute mobility in our baseline specification. Finally, we summarize
supplementary data used for sensitivity §sas$, such as alternative price deflators and data on taxes
and transfers.

$ 3DUHQWVY ,QFRPH 'LVWULEXWLRQV
Sample Construction

‘H REWDLQ GDWD RQ SDUHQWVYTY LQFRPHV IURP WKH WR
BQLYHUVLW\ RI 0L QQ PubirR Wsb Wi¢rodate/Fedds ORUMBJe use the 1% national

random samples provided by IPUMS (except for stegelevel analysis in Figurd, where we use

the 100% sample for 194nd the 5% sample for 1980We use the Form 1 Metro sample in 1970
andthe Metro sample in 1980 (which are, contrary to their labels, full population samples) and the
unweighted samples in 1990 and 2000.

To construct a sample that can be used without weights, we restrict the 1940 and 1950 Censuses to
selfweighting sampldine persons and their families. Since the CPS data that we use to estimate
FKLOGUHQTVY LQFRPHV GRHV QRW VDPSOH LQVWLWXWLRQDO Jl
samples comparable by excluding from the Census individuals residing in institutiomalcograrters

(i.e., correctional and mental institutions, as well as institutions for the elderly and the handicapped)

and residents of the military nenstitutional group quarters:or every birth cohort from 1940 to

1984, we restrict our sample to paiewho had children between the ages of 16 and 45 (inclusive).

In two-parent householdsZfH GHILQH WKH 3SUHSUHVHQWDWLYH SDUHQW" ™ DV
SHUVRQDO LQFRPH DQG XVH WKLV SDUHQW(TVY DJH ZKHQ UHVWU

We follow the rulesestablished by IPUMS to determine parehild relationships, as well as

whether and to whom a respondent is marfiachildren for whom no pareshild link can be made

% We determine marital status and partner using both the SPLOC and MARST variables. For more detail, see
https://usa.ipums.org/usa/chapter5/chapter5.shtml
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+WKDW LV IRU ZKRP ERWK PRWKHUTV DQG IDWKd#td ¥afeORFDWL
dropped from the sample.

Baseline Income Definitions

Our baseline definition of family income varies across Census years because the income variables
change across the Censuses. A complete list of the underlying IRIBASvariables used to
congruct our measures of parental income in each Census year is given in Table S3.

,Q WKH WR &HQVXV \HDUV ZH GHILQH SDUHQWaXY IDPLO\
total personal income, minus income derived frdichto Families with Depende Children, General
Assistance, an8upplemental Security Income

Prior to 1970, data on income fropublic assistance programs is unavailable in the Census.
Therefore, in the 1960 Census, parental incomé&GislILQHG VLPSO\ DV WKH VXP RI
personal income. In 1950, where personal income is only available for skmeple®usehold heads,

WKH VXP RI VSRXVHVY LQFRPH FDQQRW EH FRPSXWHGUM+HUH Z}
of the sampleOLQH KRXVHKROG KHDGY{V MWReWDN othe) merftidrs &§Ch¥EYV D Q\
primary family (including business, farm, and wage income, as well as from other, unspecified
sources).

In the 1940 Census, only data on wages and salaries is available, as well as an indicator of whether
respondents had me than $50 in nomvage, norsalary income. For 1940, we therefore impute
average noiwage, norsalary income from the 1950 Census (adjusted for inflation) for each
combination of occupation (using the detailed 1€#hsus Bureau occupational classificaticelf

employed status, race (black, white, other), and the indicator fowage income above $50.
SBDUHQWVY IDPLO\ LQFRPH LQ WKXV FRPSULVHV WKH VXP RI
nortwage income.

Inflation Adjustment

In our baselie specifications, we adjust for inflation using the Consumer Price Index Research
Series (CRU-RS), available from the Bureau of Labor Statistics from 1977 onward. For all prior
years, we follow the Census Bureau in applying the 1977UEREto-CPFU ratio to the CPIU of

previous years. Since income in Census and CPS refers to income earned in the previous calendar
year, inflation adjustments are also applied to that calendar year. For instance, in the 1960 Census,
income refers to income earned in 1988 inflation adjustment thus pertains to 1959 U.S. dollars.

Construction of Marginal Distributions

As described in Section | of the text, we combine several Censuses to measure income between ages
25-35 (inclusive) for parents who had children in aegivbirth cohortc. In particular, we pool all
individuals between the ages of 25 and 35 (at the time of the survey) in the available Census samples
who had a child in cohod. However, when drawing records from Censuses beforecygar., for

parents wb had children after age 35), we measure the incomas adults between ages-35 and
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assign them weight equivalent to the fraction of adults who have children in codiiter age 35.
This is because we naturally cannot observe who will have childitée future?®

For children born in 1940, we cannot secure income measurements from prior Censuses because
income data were not collected prior to the 1940 Census. We therefore use income measurements
from the 1940 Census itself for these older parguisling parents up to age 45Likewise, because

we can only reach back to the 1940 Census for the -1949 birth cohorts, the income
measurements for parents who had children in these earlier birth cohorts are also taken at slightly
older ages on averagelative to the measurements for parents who had children more recently.
These age differences make it slightly more difficult for children of these early cohorts to exceed the
income of their parents, reducing our estimate of the decline in absoluiléynob

We compute marginal income distributions for parents of children in each birth cohort by first
estimating the cutoff values for the 100 percentile ranks and then calculating mean incomes within
each percentile. We exclude parents with zero incotmenvestimating the parental marginal income
distribution. Parents with zero income are reintroduced in the final step of our absolute mobility
calculations, described in Subsection D below.

% &KLOGUHQYV ,QFRPH 'LVWULEXWLRQV
Sample Construction

We obtatQ GDWD RQ FKLOGUHQTV -2004 RrintV SodiaR Bnd\EEdhomic
Supplements of the Current Population Surveys (8BEC)!We include only respondents who are
30 years old. We exclude all respondents who reported a birthplace outside of e Stknids
starting in 1994 (information on birthplace is unavailable prior to 1994).

Baseline Income Definitions

I

&KLOGUHQTVY LQFRPH LV GHILQHG DQDORJRXVO\ WR SDUHQWVY
total personal income minus income fromlfaee and Supplemental Security Income. Table S4 lists

the variables in the IPUM® 36 WKDW ZH XVH WR FRQVWUXFW RXU PHDVXUH

To account for the different thresholds used to top code income across different years of-the CPS
ASEC, we WH WKH &H Q Vidcudméoccotdpgemeit fank proximity swap values for Q@60

(which are constructed using restricted CPS data that are robdeg):® We apply this procedure

to all income components separately (such as wages and business incontbgnasdm them to
obtain total personal income.

Construction of Marginal Distributions

% Our approach double counts the incomes of individuals who have children at exactly age 25 or 35. We adopt this
approach to obtain a symmetric window around age 30. Measuring incomes when parents are between ages 25 and

34 or 26 and 35 to avoid double countiyields estimates of absolute mobility that bracket the estimates we report.

" %HFDXVH ZH GR QRW XVH GDWD RQ SDUHQWVY LQFRPHYV IURP HDUOLHU &
FRQVWUXFW SDUHQWVY LQFRPH GLVWWkLtBah\i RigéqueRtidohirsKTable SE)L UW K FRK
%8 Eor further detail on this procedure, $ews://cps.ipums.org/cps/income_cell_means.dhtml
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To construct marginal income distributions for each birth cohort, we again estimate the cutoff values
for every percentile and then calculate mean incomes within paxcentile.We account for the
&36TMTV VWUDWLILHG VDP SO L QéveV sakplirgHweightsXprdaviged BriHude/ \wit)
ASEC when estimating the percentile cutoff values.

Our income estimates from our GIRARSEC samples closely match the trends in medndividual

income by gender published in Table PRI WKH &HQVXV % XUHDXTV +LVWRULFDO
CPS data (see Figure S11). For purposes of this comparison, we extend our sample to include all
individuals aged 234 and exclude individuals i no reported individual income.

C. Copula

The copula we use is the 100 x 100 percentile transition matrix constructed by Chetty et al. (2014a,
Online Data Table 13’ We briefly summarize the methodology used to construct this copula below;
see Chettyteal. (2014a, Appendix A) for further information.

Sample Construction

The sample consists of the set of children in Social Security Administration population records who
are born between 19882 and are U.S. citizens as of 2013. For each childhem define the
parent(s) as the first person(s) who claim the child as a dependent on a 1040 tax form. Ninety percent
of children born between 1980 and 1982 can be linked to parents based on dependent claiming. We
limit the sample to children who can beKed to parents.

Income Definitions

‘H GHILQH ERWK SDUHQWVY DQG FKLOGUHQYV IDPLO\ LQFRPH L
individual files a tax return, we define family income as Adjusted Gross Income (as reported on the

1040 tax return) lps taxexempt interest income and the riaxable portion of Social Security and

Disability benefits. In years where the individual does not file a tax return, we define family income

as the sum of wage earnings (reported on fora2)\Wunemployment benési (reported on form

1099G), and gross social security and disability benefits (reported on form18S#. In years

where the individual has no tax return and no information returns, family income is coded as zero.

‘H DYHUDJH SDUHQWVY the RueO/kals @rerR P96 ROY20Q0 (the earliest years
available in the sample) to obtain a proxy for parent lifetime income that is less affected by transitory
fluctuations. We define child family income as mean income over the last two years in tHz0data (

and 2012), when children in the 1988 cohorts are in their early thirties.

Construction of Copula

We exclude parents with zero or negative income when constructing the copula because parents with
no earnings typically do not file a tax return dmehce cannot be linked to their children based on
dependent claiming. After excluding parents with zero income, we assign parents percentile ranks
based on their incomes relative to other parents in the sample. Children are assigned percentile ranks
basedon their incomes relative to other children in the same birth cohort. We estimate the copula

2 This table can be downloaded frdip://www.equalityof-opportunity.org/index.php/data
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nonparametrically as a 100!100 matrix that gives the joint probability of each child and parent
percentile rank pair.

For simplicity, we use the same copula wraralyzing subgroups (by gender astdtg. Using
genderspecific orstatespecific copulas yields very similastimates of mean absolute mobility by
cohort(not reported). We also use the same copula when measuring income at age 40, motivated by
evidencethat distribution of income ranks is stable between the ages of 30 and 60 (Chetty et al.
2014a).

D. Constructing Absolute Mobility

We combine the copula and the marginal income distributions for each birth cohort to calculate the
fraction of children wb earn as much or more than their parents at each parental income percentile.
The mean absolute mobility for a given cohort is simply the average of the rates of absolute mobility
across all parental income levels. We include parents with zero income aohgputing these
cohortlevel averages, noting that children whose parents have zero income always earn at least as
much as their parents. Formally, we calculate mean absolute mobility in ca@sort

Ac=2zc+ (1 2z)Ac | Par_Inc >0, (1)

wherez is the fraction of parents with zero income in cohoend Ac | par inc >0 iS Mmean absolute
mobility for positive parental income (computed as an unweighted mean of absolute mobility across
percentiles).

E. Variable Definitions for Sensitivity and Heterogereity Analysis

This subsection defines the variables used for the sensitivity and heterogeneity analysis in Section IV
of the paper.

Alternative Price Deflators

We obtain additional deflators (PCEPI, PREBDP Deflato, CPFU) from the Federal Reserve
Economic Data (FRED) database from the Federal Reserve Bank of St. Louis.

Taxes and Transfers

We estimate taxes using the NBER TAXSIM model (Feenberg et al. 1993). TAXSIM provides
federal tax estimates starting in 1960. We use it to estimate federahlddityl after credits for
children in all cohorts and for parents in 1960 and thereafter. To estimate taxes for parents prior to
1960, we use data on federal marginal tax rates and exemptions from Wilson (2002).

We compute taxes in TAXSIM using the f@Ning variables: year, marital status, age of the primary

and secondary taxpayers, wages and salary income (replicating the definitions in our baseline income
specification), and number of dependents. We use the output variable FIITAX, the federal sscome t
liability after credits. When using marginal tax rates (prior to 1960), we determine exemptions based
on marital status and the number of dependents.

We use two sources of data to measure transfers. First, we use the CPS and Census to measure the
value of cash transfers from welfare programs and Supplemental Security Income. In particular, we

26
!



add in the variables incwelfr and incssi in IPUM®S, and incwelfr and incsupp in IPUMSSA.
We are able to measure these transfers for children in all yeafsrgratents from 1970 onward.

Second, we include estimates ofkimd transfers from Fox et al. (2015), which cover SNAP, WIC,
housing assistance, the School Lunch Program, and LIHEAP. Datakimditransfers are only
available from 1967 onward. Pritw 1967, these transfers are set to zero. Fox et al. (2015) use CPS
and administrative data to estimate mean transfers (with and without tax credits) by marital status,
number of children, age categories, and family income decile for each year. We w@sdothres
criteria to bin our observations and then assign everyone in each bin the corresponding average
transfer amount. Families with positive income are assigned the mean texttelingtax credits,

and families with incomes of zero or less are aggigmean transfancluding tax credits. This is
because families with positive incomes have already had theicréaits accounted for by
TAXSIM.*

Alternative Income Measures
We use the following alternative income definitions for sensitivity analy=garg S6):

Total family income is defined as the sum of personal incomes of atstding members of the

same primary family (e.g., siblings, parents, or any other relatives). In our baseline analysis, we use
WKH VXP RI VSRXVHVY WiRW IDdOmMSE fdhvivelfare éfte (PEMR RoMever, we rely

RQ WRWDO IDPLO\ LQFRPH WR PHDVXUH SDUHQWVYT LQFRPH LQ
income is not reported. The total family income definition is consistent across all years starting with

the 1950 Census.

:DJH DQG VDODU\ LQFRPH LV GHILQHG DV WKH VXP RI VSRXVHV
baseline analysis, we use wage and salary income to measure incomes in the 1940 Census
(supplemented by imputed nevage, norsalary income) hmause measures of total family income

and spousal income are not available. The wage and salary income measure is consistent across all
yearsstarting with the 1940 Census.

Section Il: Additional Robustness Checks

In this section, we present a set of gementary robustness checks that address various limitations
of the data we use.

)LUVW RXU EDVHOLQH DQDO\VLV PHDVXUHV SDUHQWVY IDPLO\
income in the 19604980 Censuses. However, the 1950 Census only reptatsfamily income,

while the 1940 Census includes only wages and salaries, forcing us to use different income
definitions in these earlier years as discussed above. Figure S6 shows that the trend in absolute
mobility is very similar if we use alternativadome definitions that do not change across Censuses:
WKH VXP RI WKH VSRXVHVY ZzDJH DQG VDODU\ LQFRPH RQO\ RU
income earned by all eesiding members of the primary family.

L L |

% The estimates on credits provided by TAXSIM are frequently higher than Fox et al. (2015), consistent with under
reporting of credits in theusvey data (Meyer, Mok, and Sullivan 2015). To check whether such -veplerting

affects our results, we implement specifications doubling the transfers reported by Fox et al. (2015). Our baseline
estimates of absolute mobility are not affected appreckapkuch a correction.
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Second, the CPS data does not recé@ddLYLGXDOVY ELUWKSODFH EHIRUH $
series excludes immigrants starting with the 1964 cohort. To verify that this change in the treatment

of immigrants does not affect our results, Figure S7 includes immigrants in the calcualftion
FKLOGUHQYV PDUJLQDO LQFRPH GLVWULEXWLRQV IRU DOO FRK
immigrants are included because immigrants tend to have lower earnings than natives on average, but
the trends are similar to our baseline results.

Third, in our baseline analysis, we pool data across multiple Censuses to measure the incomes of all
SDUHQWY EHWZHHQ WKH DJHV RI DQG 7KLY SURFHGXUH S
incomes because it relies on the assumptionttigaincome distbution of those who have children

after age 35 is representative of the income distribution of the general populatioecande it does

QRW DFFRXQW IRU PRUWDOLW\ RU FKDQJHV LQ SDUHQWVY PD
robustness of our faings to these concerns, we replicate our analysis using only a single Census to
PHDVXUH SDUHQWVY LQFRPHYVY UHVWULFWLQJ SDUHQWVY DJH D
shows that we obtain very similar results when we focus on this subsdrpplets.

Finally, the baseline results combine data for parents from the Census with data from the CPS for
FKLOGUHQ 7KH XVH RI WKH &36 IRU FKLOGUHQ SHUPLWYV PHDV
cohort at exactly age 30, while the use of thQ0éXV IRU SDUHQWYV DOORZV XV WR R
incomes back to 1940 (as the CPS began collecting comprehensive income data only in 1967). To
ensure that mixing income information from two different datasets does not produce bias, we
estimate margifaincome distributions using either the Census or the CPSdur parents and

children. Figure S9 shows that we obtain very similar estimates of absolute mobility when we use

data from only the Census or only the CPS for both parents and children tmhibrés where data

are availablé’

Section lll: Counterfactuals

This section provides further detail on the methodology used to construct the counterfactuals
discussed in Section V of the text and presents an additional set of counterfactuals tthassess
robustness of our conclusions.

A. Methods for Baseline Counterfactuals
Higher GDP Growth Scenario

To construct the higher growth counterfactual, we first calculate the ratio of income at each
percentileq of the income distribution at age 30 for ldnén in the 1980 birth cohortWs - . 3to

GDP per workingage family in 2010 ][645)4 We measure)645ysmg annualized real GDP data
from FRED fttps:/fred.stlouisfed.orgéries/GDPCA The number of workingge families is

L L
3L For simplicity, ZKHQ ZH PHDVXUH SDUHQW¥dhlyitzkidepatantd powedo theSagds of 25

and 35 who have a child less than one year old at the time of the dunligg in our baseline analysis, we do not

pool earlier or later surveys to include parents who have children before age 25 or after age 35 when estimating
pDUHQWVY LQFR P HWisXsvih@the Wueld okabsolute mobility in this series are closer to those in

Figure S8, which shows comparaklgimates from our baseline CensLRS specification/Vhen we estimate
FKLOGUHQTV LQFRPHV XVLQJ WKH &HQVXV ZH LQFOXGH LQGLYLGXDOV ER
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FDOFXODWHG E\ VXPPLQJ WKH KRXVHKROG ZHLJKWV RI DOO 3ID|
1864 in the Census, excluding those living in group quarters (GQ = 3 or 4).

We then compute countadtual GDP per workingge family in 2010 Y&, 5),by applying 30 years
of a 2.5% annual growth to the 1980 GDP per wordgg family of $8808 This gives a
counterfactual GDP per family of ¢ 5 L$184393= $879081.025% in 2010, compared to the
observed value of &, 5 L $136198. Finally we create the counterfactual incomes by multiplying the

observed incom&o-GDP ratios @55 - < L Ws - <4) §45 10y the counterfactual GDPZY 5.4

We use analogous methods to calculate absolute mobility undeteh®atiVe annual growth rates of
1-10% presented in Figure 5B.

More Broadly Sharedsrowth Scenario

To construct the moreroadly sharedrowth counterfactualye first calculate the ratio of income
at each percentile of the income distribution at agéo8@hildren in the 1940 birth cohortfs -5

to GDP per workingage family in 1970 I§=;)1- We then multiply this ratio by the observed 2010
GDP per workingage family of ) £, 5 ,L $136,198 to obtain a counterfactual income distribution for
children in the 1980 birth cohort

B. Robustness to Alternative Counterfactuals
Measuring Income at Older Ages

Our morebroadly sharedrowth counterfactual reallocates income not just across different income
groups but also across individuals of different ages. In this subsectioassess whether this
reallocation across ages affects our conclusion thmbaderdistribution of growth across income
groups would substantially increase absolute mobility.

To motivate the issue, note that by using the ratio of child incomes at ag&8P per workingage

family to characterize the income distribution, our counterfactuals combine three channels through
ZKLFK WKH DOORFDWLRQ RI *'3 DIITHFWV FKLOGUHQTV PDUJLQDC
30 year olds in our sample, th#ocation of income has become more unequal over time. In 1970,
the difference between the "9@nd 1¢' percentile of the income distribution of 30 year olds was
$70,011; this difference grew to $118,347 in 2010. Second, the total amount of GDP peg-agek

family that accrues to 30 year olds has declined. The average income of 30 year olds in our sample
fell from 69% of GDP per workingge family in 1970 to 44% in 2010. Finally, the total amount of
national income captured in the CPS and Censusddisied with the rise of profits and the increase

in top income shares, which are not fully recorded in surveys (Bollinger et al. 2015, Piketty, Saez,
Zucman 2016). The ratio of total income in the CPS to total GDP declined from 73% in 1970 to 60%
in 2010.

To understand the contributions of these three components to our counterfactuals ubozadiye
sharedgrowth scenario, we first consider a counterfactual that uses the total income in the CPS (per
working-age family) instead of GDP to measu)§, 5 This lowers the estimated rate of absolute
mobility from the baseline valuaf 80% to 72%. As expected, a broadly shayemvth scenario that

does not fully account for the rise of incomes not captured in the CPS generates a lower rate of
absolute pward mobility.

29
!



Second, we consider a counterfactual that replaces GBPs(with the total amount of income that
accrues to 30 year olds in the CPS. In this scenario, absolute mobility would be 57%. This result
shows that a significant portiorf the increase in abtute mobility in our baselinenore broadly
sharedgrowth counterfactual is driven by the fact that 30 year olds today earn a smaller fraction of
GDP than in the pasthis finding raises the potential concern that the effects oflaisitng income

more equally on absolute mobility might differ if we measure incomes at older ages.

We evaluate this concern by repeating our counterfactuals, measuring incomes at age 40 instead of
age 30. We construct counterfactuals for the 1970 cotin@tmost recent decadal birth cohort for
whom we can measure income at age 40. For the higher growth scenario, we use the same
counterfactual level of GDP per workiage family in 2010 used for the age 30 counterfactuals,

) &4 5 4.$184,33.% However,we multiply the observed incorrte-GDP ratios for 40 year olds in

2010 (8f5-.4L Ws=.4)Ea54by )45 40 create the counterfactual income distribution at age 40

for the 1970 cohort under higher GDP growth. For the nweady sharedgrowth scenario, we
calculate incom¢o-GDP ratios using incomes and GDP in 1980, when the 1940 cohort was 40 years
old. We then multiply these ratios by observed GDP per workgeg family in 2010 }§,5),t0
construct estimates of whatett1970 cohort would have earned at age 40 if GDP in 2010 were
allocated morevenly.

Panel A of Figure S12 presents the results of these counterfactuals, along with the actual levels of
absolute mobility observed at age 40 for the 1940 and 1970 birtintsohmothe data, mean absolute
mobility at age 40 fell from 86% for the 1940 cohort to 56% for the 1970 cohort. Our counterfactual
analysis shows that mean absolute mobility for the 1970 cohort would be 68% under the higher
growth counterfactual, closing9% of the gap between the two cohorts. Mean absolute mobility
would rise to 74% for the 1970 cohort under the nimadly sharedrowth counterfactual, closing

5% of the observed gap between the two cohorts. Hence, the qualitative conclusion that more
broadly sharedgrowth would have a substantial effect on absolute mobility is unaffected by
measuring income at later ages. Intuitively, the effect of the changing age distribution of growth
noted above is partly offset by the greater degree of inequalityjcomes at older ages, which
increases the impact of changing the income distribution.

Using Shares of GDP Growth Instead of Levels

In our baseline analysis, we construct counterfactual incomes by allocating GDP based on
LQGLYLGXDOVTY R B IeweNMdHEDPVEK &gt BOV AR équally reasonable alternative is to
FRQVWUXFW FRXQWHUIDFWXDOV EDVHGgR@hirdn®irth to@geB@ VY REVI
In this subsection, we assess whether using growth shares would affect our conclusions.

To construct counterfactual incomes under the higher growth scenario using growth shares, we first
calculate thedifferencein income between children and parents at each percentde the 1980

cohort (s - < £ Ug =<4 We then calcula the change in GDP per workiage family from 1980

to 2010 () §454F ) £- )4 Dividing the difference in income at a given percentile by the change in
GDP gives us the ratio of income to GDP growth at each percentile for the 1980 cohorerWe th

32 We use the same counterfactual GBRpplying 30 years of a 2.5% annual growth tat&DP in 1980+even
WKRXJK FKLOGUHQ DUH \HDUV ROG ZKHQ ZH PHDVXUH WKHLU LQFRPH)
DSSUR[LPDWHO\ \HDUV DIWHU WKHLU SDUHQWVY LQFRPHV
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multiply these ratios by the counterfactual GDP per family growth of 886#he counterfactual
GDP per workingage family of ) &, 5 ,L$184393 minus observed 1980 GDP of $808 +and add
them to the 1980 parent incomes at each percentile tomaatanterfactual incomes for children.

To construct counterfactual incomes under the nbwoadly sharedrowth scenario using growth
shares, we first calculate the difference in parent versus child incomes at each percentile of the
income distributiorfor the 1940 cohort (s - 5 F LEes g4 We then divide these differences by the
increase in GDP per workirgge family from 1940 to 1970)6_ 4F )5 gsto obtain the ratio of
income to GDP growth at each percentile for the 1940 cohort. We then Iynthtgse ratios by the
observed change in GDP per workiage family from 1982010 of $4891 ($136,198 in 2010

minus $87908 in 1980) and add them to the 1980 parent incomes at each percentile to obtain
counterfactual incomes for children.

The resultsof this alternative approach are presented in Panel B of Figure S12. We find an even
larger impact of thdroadly sharedrowth counterfactual relative to the high growth counterfactual

than in our baseline counterfactuals. Underkttaadly sharedrowth counterfactual, mean absolute

mobility rises to 80%; under the higher growth counterfactual, mean absolute miattigity 47%.

7KLV LV EHFDXVH PDQ\ SHUFHQWLOHV RI WKH rdffiteQaGtheH Q TV LQ
parents for the 18D birth cohort. For these groupa|ocating growth in accord with how it has

been allocated between 198010 (i.e., using negative growth shardsgreases their incomes

further. Conversely, changing the distribution to the neapealshares of growthx@erienced by the

1940 cohort has very large effects.

In Panel C of Figure S12, we replicate the growth shares counterfactuals in Panel B, measuring
incomes at age 40 for the 1970 cohort. These counterfactuals are constructed in the same way as
above, exept that they use income growth to GDP growth ratios for the years1B#rather than
19401970 in the mordroadly sharedrowth counterfactualThe results at age 40 are very similar

to those at age 30.

In sum, these alternative counterfactuals wgité the conclusion that higher GDP growth itself
cannot increase absolute mobility unless it is nwoadlydistributed.
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Figure 1. Baseline Estimates of Absolute Mobility byBirth Cohort

A. Selected Cohorts by Parent Income Percentile
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Notes: This figure plots thdraction of children eaQLQJ PRUH WKDQ WKHLU SDUHQWYV B3DEVR
MRELOLW\" aEinc@2 percgitiidor selected child birth cohortPanel A) andon
averageby child birth cohort (Panel BPanel A includes only parents with positive income;
within this group, prentV fhcome percentiles are constructbdsed ontheir ranks in the
distribution of parenV¥ fhcomes within each child cohoRanel B includes arents with 0
income defining absolute mobility as 100% for that subgroup when computing the mean rate of
absolute mobility by coharChild U H @dovhe is mesured at age 30 in the CRSEC as the

sum of individual and spousal incomexcluding immigrantsafter 1994 Parerdl income is
measuredn the Censuss WKH VXP RI WKH VigrRatMiesVr whichfh& Righast
earneris between ag25-35. Childr H Qdhtf paentVificomes areneasured imeal 2014 dollars

using the CRUJ-RS. Absolute mobility iscalculatedby combining theeincome distributions

with the copula estimatedfor the 198682 cohorts intax databy Chetty et al.(2014g)




Figure 2. Effects of Copula on Absolute Mobilityby Cohort

A. Bounds on Absolute Mobility Across All Copulas B. Family Income Distributions1940 Birth Cohort
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Figure 3. Trends in Absolute Mobility: Sensitivity Analysis

A. Alternative Price Deflators B. Taxes and Transfers
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Notes: This figure plotsabsolute mobility by child birth cohorsing a set oflternativeincome definitions Panel A presents estimates that use
alternative price deflatot® adjust for inflation, including the producer price index (PPI) angvéngonal consumption expenditure price indegEP).

We alsoconsidera price index that adjusts for bias in the €PRS due to new and higher quality products by subtracting @8 the annual
inflation rate implied by the CRI-RS (Meyer & Sullivan 2009, Broda and Weinstein 20B¥nel B presentsstimateausing income afteincluding
federal taxes and transfefiiaxes are estimated usitige NBERTAXSIM model(Feenberg 1993)f years after 1960, and historical marginal tax rates
before196Q Transfers include cash andkind transfers. Cash transfers ardaihed from Census and CPS datakind transfersare obtainedrom
calculations byFox et al.(2015) using CPS dafeom calendar year 1967 onwargtior to 1967 jn-kind transfers are set to zef®anel Cplots absolute
mobility when childU H @&ovhe is measured at age 40 and paiémtome is measured between agegi35Note that the last year of income diata
our sanpleis 2014, sabsolute mobilitycan only be measured at age 40 uthtd 1974 birth cohort Panel D presentsstimates that adjugtcomefor
family size and number of earneta.the series in open circles, we divide teseline measures of family mme by the square root of family size
(defined as the number of dependent children plus the number of ddulisth parents and childrein the series in triangles, we estimtte fraction

of sons whose individual incomes are greater than or equ& OHLU IDWKHUVY LQGLYLGXD OdefiQediR Ehel Same Qu&y/La¥ié G X D
baselindamily income measurdut es not include spousal income.




Figure 4. Trends in Absolute Mobility by State

A. Absolute Mobility by Birth Cohort for Selected States
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B. Decline in Absolute Mobility from 1940 to 1980 Cohort by State
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Notes:This figure shows trends in absolute mobility by state. Panel A shows estimates for decadal
birth cohorts for selected states; data by cohort for all other states is reported in Table S2. Panel B
shows a heat map of the magnitude of the decline in absolute mobility from the 1940 to 1980
cohorts, with darker colors representing states with larger declines. For parents, state refers to
location at the time incomes are measured (between ages 25-35); for children, state refers to
location at birth. Since children’s state of birth is not observed in the CPS, we use the Census for
both parents and children. To increase precision, we include all children aged 25-35 and use the
100% Census in 1940 and 5% IPUMS sample in 1980. Measuring children’s incomes from ages
25-35 rather than just at age 30 creates small differences in levels of absolute mobility. To adjust
for these differences, we calculate the difference between the baseline national estimates and
population-weighted national means of our state-level estimates for each cohort, and add these
differences to the state-level estimates.




Figure 5. Absolute Mobility for 1980Birth Cohort: Counterfactual Scenarios

A. Counterfactual Rates éfsolute Mobility by Parent Income Percentile
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Notes: This figure shows howabsolute mobilityfor the 1980 cohort would change under countertdctu
scenariosrarying GDP growth rates or the distribution of incanfanel A plots absolute mobilityy parent
incomepercentile.The solid curveseplicatethe baseline estimates observed absolute mobility kparent
incomepercentilefrom Figure 1Afor the 120 and 1980 birth cohort¥hedashedseries 3 **3 IDPLO\
growth rate (2.5%), 1980 income shafesSSORW YV W KH Urbolilit/thaR theDIB80 Rabott\eiild have
experienced had GDP per workiage family grown at 2.5% annually from 198010instead of theactual

rate of 1.86. The resulting higherlevel of GDP in 2010 isllocatedto households based on tregio of

income toGDP per working familyat each percentilef the family income distribution for 30 year olds

2010 The dotted series 3 **3 IDPLO\ JURZBNVK UDWKWFRPH VKDUHV" SORWV WKH UDW|
absolute mobility that the 1980 coherbuld have experiencdiad GDP in 2010been allocated in the same
manneracross householdss it was for the 1940 cohohn this counerfactual GDP remains at the observed

level in 201Q butincome is allocatetb households based on the ratio of incdm&DP per working family

at each percentile in the 1940 cohort. For each series, we also report the mean level of absolute mobility
(AM), averaging across all income percentiles (including parents with zero incomes, whose children
mechanically have absolute mobility of 100% and are not shown in the figuRgnel B the solid lineplots

mean absolute mobility for the 1980 cohort hhdy experiencedlternative GDPgrowth rats. These
estimates areonstructed in the same way e estimate of AM for the31940 GDP/family growth rate

(2.5%), 1980 income shareseriesin Panel A using growth rates ranging from 1% to 10%he dashed
horizontal lines show the actual levels of AM for the 1940 and 1980 birth colse¢sSection Il of the
Supplementary Appendix for further detailsthesecounterfactuals.




Figure S1. Copulas that Maximize and Minimize Absolute Mobility for 1980 Cohort

A. Copula that Generates Upper Bound for Absolute Mobility
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Notes: This figure depicts the copuldisat geneatethe bounds on absolute mobilifpr the 19® cohortin Figure 2A. Panel A
presents the copulhat generates the upper bound apsolute mobility, while Panel B presents the copléd generates the
lower bound orabsolute mobilityDarker shades regsent cells with greater mass in the coptife solid curve in both panels
shows theaank that a child must reach in order to surpass the income of their parents by parental income perbenti80
birth cohort asin Figure 2D




Figure S2. Alternative Price Deflators
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Notes This figure plots absolute mobilityy birth cohort, replicating Figure 3A with alternatives to our baseline price deflator
(the CP{U-RS): the GDP deflator, the G, and a price index that subtracts 2% from the annualtiofi rate implied by the
CPIU-RS.




Figure S3. Alternative Adjustments for Family Size
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Notes: This figure plots absolute mobilityby cohort replicating Figure 3Dusing alternative adjustments for family sizZé/e

divide the baseline family income meass for both parents and children by either the total number of adults in the household
(triangles) or by family size (open circle@he rumber of adults is defined ame plus an indicator for being marrieth the

CPS, family sizas defined aghe nunier ofown children plus the number of spoudesthe Censusfamily size is defined as

the number of own family members residing with each individual




Figure S4. Effects of Increasing Child Income on Absolute Mobility for 1984 Cohort
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Figure S5. Alternative Measures of Absolute Mobility

A. Alternative Income Thresholds
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parent incomeAll other aspects of the absolut®bility calculations are identical to those used in the baseline specification.




Figure S6. Alternative Income Definitions
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Notes: This figure plotsabsolute mobilityby cohort, replicating Figure 1Bsingalternative income definitions for parentsdan
children Wage Incomeés computed as the sum whgeand salaryncomeof the individual and spouse (if applicablEamily

income is total income from all e@sidingmembers of the primary familffhe Supplemental Appendix provides further detalil

on how these measures are defin@dide from these changes to the income definition, all other aspects of the specification are
identical to the baseline.




Figure S7. Effect of Including Immigrants
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Notes:This figure plotsabsolute mobilitypy cohort, reficating Figure 1Bincluding immigrantdn the sampleof children The
CPSASEC did not collect data on birthplacerior to 1994, so the 1964 cohort is the first cohort for which immigramets
excluded from our baselireample.




Figure S8. Sensitivity to Parent Age at Child Birth
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Notes This figurereplicatesFigure 1Bafterrestricting the sample to parent$io have a child between ages-25 the ages at
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Figure S9. Alternative Data Sources for Marginal Income Distributions
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distributions are calculatagsing total family incane forparents of newborris families whereghe higherearning parent is aged

25-35.The CPS only series therefore excludes parents who have children after age 35 or before age 25, as inTFiguZeS8.

only series begins in 18tbecause consistent imme definitions for parents are not readily available in prior yedrother

aspects of the specificatis in both serieare identical to the baseline.




Figure S10. Heterogeneity by Gender

100 —@—— Baseline

—4&—— Son vs. Parents' Family Income
—%—— Daughter vs. Parents' Family Income
—&—— Son vs. Father Individual Income
Daughter vs. Father Individual Income

90

807

Pct. of Children Earning more than their Parents

T T T T T
1940 1950 1960 1970 1980
Child's Birth Cohort

Notes: This figure plotsabsolute mobilityby cohort for sns and daughtersising individual income and family income
(including spousal income)rhe series irsolid trianglesplots the fraction of sons whodamily income exceeds their pareffits
family income replicating Figure 1B for sonS&imilarly, the seriesn hollow triangles plots the fraction of daughters whose
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Figure S11. Median Incomes by Year, Individuals Aged 25-34

50000
40000
&
<
i
o
N
k5
@ 30000
(O]
S
o
(&)
£
20000
————— Our Sample - Males
— CPS Historical Income Tables - Males
————— Our Sample - Females
10000 | | C,PS Historical Inf:ome Tables - Flemales
1970 1980 1990 2000 2010

Year

Notes:This figureplotsthe median income of individuals age8&-34 in the CPSas published by the Census Bureau (Historical
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Figure S12. Alternative Counterfactuals

A. Baseline Specification, Age 40
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Notes: This figure presentshe alternative counterfactual scenaridsscribedin Section Il of the Supplemental AppendiRanelA replicates the
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Table S1. Summary Statistics for Child and Parent Samples

Children (CPS) Parents (Census)
CBh'It?]S No.of Weighted Income at Age 30 ($) No. of Income Ages 25-35 ($)
ir . -
Cohort Children  Count Mean Median Families Mean Median
1) (2 (3) (4) (5) (6) (1)
1940 1,614 2,256,476 57,159 53,512 9,990 18,835 17,836
1941 1,680 2,371,403 55,473 53,259 20,186 20,642 18,694
1942 1,745 2,652,364 56,587 53,708 21,106 21,280 19,322
1943 1,899 2,903,434 59,352 55,689 22,847 22,295 19,857
1944 1,843 2,901,957 62,069 57,792 23,252 22,651 19,857
1945 1,718 2,809,649 56,839 55,440 23,203 23,723 19,857
1946 1,706 2,718,989 56,448 52,430 23,562 24,614 20,065
1947 2,687 3,606,320 58,853 55,311 30,276 27,836 23,781
1948 2,560 3,583,373 58,909 54,886 31,256 29,448 25,961
1949 2,500 3,566,347 58,642 55,645 29,699 31,124 27,383
1950 2,990 3,590,742 59,857 55,605 28,767 32,968 29,517
1951 2,953 3,674,309 57,163 54,729 20,952 32,051 28,259
1952 2,703 3,860,927 54,891 51,845 22,888 34,244 30,867
1953 2,730 3,970,066 53,765 49,012 24,561 35,363 32,606
1954 2,650 3,901,364 52,739 48,136 26,423 36,536 34,345
1955 2,817 4,153,580 55,118 50,759 28,574 37,610 35,562
1956 2,827 4,373,260 56,333 49,882 29,868 39,065 35,918
1957 2,805 4,432,183 59,033 51,644 31,813 39,776 36,629
1958 2,825 4,517,124 58,266 52,226 33,631 41,304 38,052
1959 2,528 4,412,732 58,809 51,170 34,691 42,177 38,407
1960 2,680 4,481,928 56,694 49,976 35,564 43,920 40,185
1961 2,726 4,510,418 55,700 47,638 36,524 44,595 40,263
1962 2,757 4,602,943 54,836 46,972 36,866 46,175 42,319
1963 2,713 4,610,697 55,496 47,538 36,868 46,904 43,030
1964 2,025 3,730,913 57,175 45,674 37,765 47,545 43,566
1965 1,953 3,644,244 58,793 50,614 36,470 48,320 44,809
1966 1,561 3,357,382 59,394 49,377 34,243 49,116 45,520
1967 1,580 3,396,908 58,872 49,600 33,126 50,358 46,259
1968 1,552 3,292,186 65,263 53,759 32,301 51,129 46,942
1969 1,577 3,281,357 63,261 52,431 33,312 51,675 47,972
1970 1,447 3,089,620 69,381 56,853 33,917 53,437 49,282
1971 2,599 3,422,277 71,011 55,037 36,921 52,504 48,258
1972 2,393 3,191,262 68,175 53,934 33,459 52,714 48,659
1973 2,140 2,910,392 67,448 54,105 32,359 52,928 48,829
1974 2,179 3,031,181 68,171 52,155 30,718 53,864 49,787
1975 2,040 2,825,818 65,862 52,659 31,351 54,185 50,257
1976 2,009 3,017,329 62,741 49,029 31,286 54,770 51,060
1977 2,085 3,062,028 69,692 52,857 31,426 55,238 51,699
1978 2,041 3,092,305 66,815 51,513 32,222 55,956 51,699
1979 2,132 3,175,792 64,679 49,814 32,488 55,333 51,685
1980 2,153 3,153,461 60,650 46,373 34,928 57,028 52,930
1981 2,242 3,328,443 58,088 43,448 35,819 52,548 46,204
1982 2,086 3,225,419 60,189 47,384 34,326 53,202 46,841
1983 2,156 3,381,167 57,644 43,350 35,916 53,542 47,062
1984 2,005 3,212,377 53,435 42,687 35,375 54,586 47,947

Notes: The table presents summary statistics for the samples used to estimate parents' and children's
marginal income distributions in our baseline analysis. Columns 1-4 report statistics for children from the
CPS, while columns 5-7 report statistics for parents from the Census. Column 1 reports the total number of
children observed at age 30 in each birth cohort in the CPS; for example, the 1940 cohort is observed at
age 30 in the 1970 CPS. Column 2 reports the sum of the sampling weights for each birth cohort in the
CPS, i.e. the weighted cohort size. Columns 3 and 4 report the mean and median incomes of these
children at age 30 using our baseline family income measure, which sums income across spouses.
Column 5 presents the number of families who have children in each birth cohort, drawing on data from
multiple Census years as described in the text. Columns 6 and 7 present the mean and median family
incomes of these parents. Incomes are expressed in 2014 dollars, adjusting for inflation using the CPI-U-
RS.



Table S2. Absolute Mobility by State and Birth Cohort

Absolute Mobility Rate by Birth Cohort (%) Change from
State 1940 1950 1960 1970 1980 1940-80
Alabama 92.0 81.8 64.5 63.9 51.9 40.1
Alaska 87.3 57.2 45.0 37.9 49.4
Arizona 88.5 73.9 57.7 57.5 46.2 42.3
Arkansas 92.1 83.3 70.7 66.0 56.0 36.1
California 89.1 71.2 58.0 57.2 48.8 40.3
Colorado 92.0 77.5 54.9 62.8 49.9 42.1
Connecticut 92.3 79.0 66.8 64.1 51.8 40.5
Delaware 91.6 81.9 70.8 51.4 40.2
District of Columbia 86.3 77.4 71.7 68.9 66.2 20.1
Florida 90.5 77.2 62.3 61.4 45.8 44.7
Georgia 92.1 82.6 63.0 59.5 48.2 43.9
Hawaii 94.4 59.7 54.6 50.0 44.4
Idaho 94.6 81.2 68.4 49.2 45.3
lllinois 92.4 78.2 59.5 58.3 47.0 455
Indiana 94.3 79.0 59.7 58.6 48.4 459
lowa 94.8 82.9 65.7 65.7 54.0 40.8
Kansas 93.6 82.1 66.4 63.1 49.7 43.9
Kentucky 91.9 83.3 64.5 70.1 53.4 38.5
Louisiana 88.7 80.1 58.6 59.5 53.2 35.5
Maine 93.2 77.5 74.3 66.8 50.1 43.1
Maryland 90.8 75.3 59.8 59.6 51.2 395
Massachusetts 914 77.9 67.9 67.5 55.4 36.0
Michigan 93.3 76.8 57.1 58.5 45.7 47.6
Minnesota 94.3 84.1 64.4 63.2 52.9 41.4
Mississippi 90.7 82.8 66.0 66.4 53.1 37.6
Missouri 93.8 80.8 63.0 61.8 52.4 41.4
Montana 91.5 80.1 64.9 58.6 33.0
Nebraska 94.5 83.3 65.4 66.9 54.9 39.6
Nevada 89.1 69.5 51.9 49.2 39.5 49.7
New Hampshire 93.0 78.5 62.8 61.5 51.0 42.1
New Jersey 89.9 77.3 66.7 64.4 52.5 37.4
New Mexico 89.5 80.1 57.3 60.6 50.9 38.7
New York 90.0 77.6 65.8 64.2 54.7 35.3
North Carolina 92.8 83.5 69.0 65.0 49.8 43.0
North Dakota 93.7 84.2 73.6 59.4 34.3
Ohio 93.0 78.0 58.1 58.0 47.9 45.2
Oklahoma 93.8 81.7 64.9 57.1 51.2 425
Oregon 92.0 76.5 55.4 60.2 47.7 44.3
Pennsylvania 92.6 815 65.9 65.0 53.9 38.7
Rhode Island 90.8 80.1 70.5 66.8 54.4 36.4
South Carolina 91.1 82.8 67.4 63.3 49.4 41.7
South Dakota 92.9 81.3 76.0 62.3 30.6
Tennessee 92.3 81.5 62.2 64.6 49.6 42.7
Texas 91.3 80.5 61.3 58.8 50.5 40.7
Utah 93.7 78.3 64.3 61.1 53.1 40.6
Vermont 91.8 81.5 73.8 47.4 44 .4
Virginia 90.6 82.1 65.3 59.9 47.9 427
Washington 91.9 76.7 594 57.5 45.8 46.1
West Virginia 93.0 82.4 66.2 58.3 49.9 43.1
Wisconsin 94.4 81.0 62.9 63.7 50.6 43.8
Wyoming 91.4 75.1 62.8 49.0 42.4

Notes: This table presents rates of absolute mobility by state for decadal cohorts from 1940-80; the final column shows the
magnitude of the change from 1940 to 1980. Since F K L O Gsthtd @ffb¥fth is not observed in the CPS, we use the Census for
both parents and children. To increase precision, we include all children aged 25-35 and use the 100% Census in 1940 and 5%
IPUMS sample in 1980. Measuring F K L O Giktbn2§ ¥om ages 25-35 rather than just at age 30 creates small differences in
levels of absolute mobility. To adjust for these differences, we calculate the difference between the baseline national estimates
and population-weighted national means of our state-level estimates for each cohort, and add these differences to the state-
level estimates. State-cohort cells with insufficient data are blank.



Table S3. Income Variables Used to Measure Parents' Incomes, by Census Year

1940 1950 1960 1970 1980 1990 2000
INCWAGE FTOTINC INCWAGE INCWAGE INCWAGE INCWAGE INCWAGE
INCNONWG INCBUSFM INCBUS INCBUS INCBUS INCBUS
INCOTHER INCFARM INCFARM INCFARM INCSS
INCSS INCSS INCSS INCINVST

INCOTHER INCINVST INCINVST INCRETIR
INCOTHER INCRETIR INCOTHER
INCOTHER

Notes: This table lists the income variables in the IPUMS-USA that are used to construct the baseline
measures of parental family income by Census year.



Table S4. Income Variables Used to Measure Children's Incomes, by CPS Year

1970-1975 1976-1987 1988-2014
INCWAGE INCWAGE INCWAGE
INCBUS INCBUS INCBUS
INCFARM INCFARM INCFARM
INCSS INCSS INCSS
INCGOV INCGOV INCRETIR
INCIDR INCRETIR INCINT
INCALOTH INCDRT INCUNEMP
INCINT INCWKCOM
INCALOTH INCVET
INCSURV
INCDISAB
INCDIVID
INCRENT
INCEDUC
INCCHILD
INCALIM
INCASIST
INCOTHER

Notes: This table lists the income variables in the IPUMS-CPS that are used to construct the baseline

measures of children's family income by CPS year.



