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Measuring Absolute Income Mobility:
Lessons from North America and Europe’

By ROBERT MANDUCA, MAXIMILIAN HELL, ADRIAN ADERMON,
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KEUNBOK LEE, STEPHEN MACHIN, MARTIN D. MUNK, MARTIN NYBOM,
YURI OSTROVSKY, SUMAIYA RAHMAN, AND OUTI SIRNIO¥

We use linked parent—child administrative data for five countries in
North America and Europe, as well as detailed survey data for two
more, to investigate methodological challenges in the estimation of
absolute income mobility. We show that the commonly used “copula
and marginals” approximation methods perform well across coun-
tries in our sample, and the greatest challenges to their accuracy
stem not from assumptions about relative mobility rates over time
but from the use of nonrepresentative marginal income distributions.
We also provide a multicountry analysis of sensitivity to specification
decisions related to age of income measurement, income concept,
family structure, and price index. (JEL D31, G51,131,J12,J31,J62)

he hope that standards of living rise from one generation to the next is widely
shared across the world. In the United States, this goal is often considered
part of the “American Dream.” Over the past decade, amid growing concern
that upward mobility has stalled in many high-income countries, there has been
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increasing interest among scholars and policymakers in measuring absolute income
mobility: the extent to which children grow up to earn more, in inflation adjusted
terms, than their parents. Since 2016, studies have attempted to estimate rates of
absolute income mobility in numerous countries around the world (e.g., Berman
2022; Bonke, Harnack, and Luthen 2019; Chetty et al. 2017; Chuard and Grassi
2020; Liss, Korpi, and Wennberg 2023).

Directly measuring absolute income mobility requires linked parent—child panel
data extending across multiple decades. Because of these stringent data requirements,
researchers have developed innovative methods for estimating population-level
mobility rates based on more limited data (Berman 2022; Chetty et al. 2017).
These approximation methods rely on a number of plausible but as-yet-untested
assumptions about trends in relative income mobility and the shapes of the marginal
income distributions among parents and children. In addition, cross-national abso-
lute mobility comparisons have been challenging because estimated mobility rates
may be sensitive to specification choices that vary across single-country studies due
to data availability or local conditions. There has been little multinational analysis
of the sensitivity of upward mobility patterns to substantively meaningful decisions
about, for instance, the age at which to measure income or how to adjust for family
composition.

In this paper we use linked administrative data from five countries in Europe and
North America, as well as detailed survey data from two more, to address these two
methodological challenges facing the rapidly growing literature on absolute income
mobility. First, using linked administrative data from Canada, Finland, the Netherlands,
Norway, and Sweden, we probe the assumptions behind the most common approxi-
mation method, in which cross-sectional data on the marginal income distributions of
parents and children are combined with a rank—rank transition matrix, or copula, to
estimate the average upward mobility rate for a given birth cohort.

For the five countries and the late twentieth-century birth cohorts covered by our
administrative data sample, we show that this “copula and marginals” approxima-
tion method closely tracks the results produced from linked parent—child data. When
using high-resolution, 100-cell income distributions (and a 100x 100 cell copula),
the point estimates never deviate by more than 1.6 percentage points from the true
values, and definitive bounds on the measure that impose no further assumptions on
the shapes of the marginal income distributions and copula never deviate by more
than 5.6 percentage points. Even a much coarser, ten-cell distribution—of the type
that could be constructed from longitudinal panel surveys such as the Panel Study
of Income Dynamics (PSID) in the United States or the Socio-Economic Panel
(SOEP) in Germany—produces point estimates within 3.0 percentage points of the
linked-record values, though without further distributional assumptions the bounds
on the estimate extend roughly 15 percentage points in either direction.

Our second central contribution is a multicountry evaluation of the sensitivity
of upward mobility trends to substantively meaningful specification choices. We
include seven countries in this portion of the analysis, adding the United Kingdom
and the United States to the five countries mentioned above. In our baseline spec-
ification, upward mobility rates range from almost 80 percent for the Netherlands
cohorts born in the 1970s to less than 50 percent for the 1984 US cohort. We evaluate
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the sensitivity of these results to several specification choices. First, we explore sen-
sitivity to the age(s) at which parent and child incomes are measured. In doing so,
we address concerns about the possibility of life-cycle bias—for instance, if recent
cohorts of children reach full earnings potential later than their parents did—and
concerns about the robustness of absolute mobility rates to short-term fluctuations
in the business cycle or other transitory income shocks. For our full set of coun-
tries and cohorts, upward mobility rates are stable after age 35, and for Finland, the
Netherlands, the United States, and the United Kingdom, they are stable after age
30. Mobility rates when income is averaged over several years are generally a few
percentage points higher than those measured in one year, and show somewhat less
fluctuation from year to year.

We also consider sensitivity to specification choices related to income concept,
method of accounting for family structure, and price index. These decisions alter the
substantive interpretation of results and do not necessarily have a “correct” answer.
Absolute mobility rates measured with before-tax and after-tax income, for exam-
ple, are both meaningful concepts, and either could be a legitimate object of study.
For many of these specification choices, the size and even the sign of the effect dif-
fers from country to country, in ways that reveal aspects of their political, economic,
and social environments. This heterogeneity highlights the need for care when com-
paring absolute income mobility rates across countries and for conceptual precision
when choosing the income mobility concept to focus on, even in a single-country
analysis.

In the following section, we review previous research on intergenerational income
mobility, focusing in particular on recent scholarship measuring absolute mobility.
We then provide an overview of our methods (more detailed descriptions of the
methods used in each country are provided in online Appendixes 1 and 2). Next, we
present our baseline estimates of absolute income mobility for our sample, and then
the results of our validation of absolute mobility approximation methods and our
multicountry sensitivity analysis. We conclude with a brief discussion of decompo-
sition methods to pinpoint possible sources of variation in absolute mobility rates
between countries and cohorts.

I. Prior Research

Scholars of intergenerational mobility distinguish between absolute mobil-
ity, which compares the raw outcomes of children and parents—in this case, their
inflation-adjusted income—and relative mobility, which compares their rank or rela-
tive position in their respective distributions, adjusting for population-wide changes
such as economic growth.

Historically, research on intergenerational income mobility focused on relative
mobility: the association between the adult incomes of parents and children, often
operationalized using the intergenerational elasticity of income or the correlation
between the income rank of children and that of parents (Jintti and Jenkins 2015;
Torche 2015). A large literature has compared relative mobility rates across coun-
tries, generally finding that it is high in the Nordic countries and Canada, midrange
in countries like Germany and Japan, and low in countries like Italy, the United
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Kingdom, and the United States (Bratberg et al. 2017; Corak 2016; Harding and
Munk 2020; Smeeding, Erikson, and Jéntti 2011).

Recently, a number of researchers have turned to absolute income mobility,
motivated by the high salience of absolute comparisons among laypeople (Amiel
and Cowell 1999; Ravallion 2018) and its straightforward normative interpreta-
tion: while one person’s upward mobility in relative terms necessarily comes at the
expense of someone else’s downward mobility, upward mobility in absolute terms
does not. Individual studies have estimated absolute mobility rates for recent cohorts
of roughly 50 percent in the United States (Chetty et al. 2017), 53 percent in Canada
(Ostrovsky 2017), between 59 percent and 68 percent in Australia (Deutscher and
Mazumder 2022; Kennedy and Siminski 2023), 39 percent in Switzerland (Chuard
and Grassi 2020), 70 percent in Germany (Bonke et al. 2019; Stockhausen 2018),
and 77 percent in Sweden (Liss et al. 2023)."

A major spur to research on absolute income mobility has been the development
of approximation methods that allow overall rates of absolute mobility to be esti-
mated without linked parent—child panel data, by combining data on the marginal
income distributions of parents and children with a copula, or transition matrix,
which can be derived from another data source. Introduced to the absolute mobil-
ity context by Chetty et al. (2017), this method was expanded by Berman (2022),
who adapted it for use without a copula and showed that absolute mobility rates are
determined primarily by the marginal income distributions of parents and children,
echoing findings for social class (Bukodi, Paskov, and Nolan 2019; Erikson and
Goldthorpe 1992; Torche 2015). Applying his expanded method to ten high-income
countries, Berman (2022) found evidence of widespread declines in upward mobil-
ity over the second half of the twentieth century.

While these approximation methods are very promising, they rely on several
assumptions, described in detail below, that have not yet been directly tested by
comparison to intergenerationally linked administrative data. Additionally, while
the proliferation of absolute income mobility studies across countries raises the
prospect of fruitful cross-national comparisons, research in individual countries has
documented that upward mobility estimates can be quite sensitive to substantively
meaningful specification decisions—for instance, about how to define income and
how to adjust for family size (Chetty et al. 2017; Eshaghnia et al. 2021). There have
not yet been multicountry studies using consistent definitions that evaluate the sen-
sitivity of upward mobility rates to such specification choices.

There are reasons to expect that the countries in our sample might differ not
only in their upward mobility rates but also in the way that absolute mobility rates
are affected by particular specifications. Although all have market economies, they
differ in their recent demographic histories and their economic institutions—for
instance, in the size and robustness of their welfare states (Esping-Andersen 1990).

'Note that the usage of the terms “absolute mobility” or “absolute income mobility” in this paper and the lit-
erature described here is distinct from their usage by Chetty, Hendren, Kline, and Saez (2014), who use the term
“absolute mobility” to refer to the expected adult income rank of a child born to parents at the twenty-fifth income
percentile. That measure would capture a particular aspect of relative mobility in our terminology, since it is based
on rank position rather than dollar earnings.
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The remainder of this paper attempts to address these two outstanding methodolog-
ical gaps in the absolute mobility literature. After providing an overview of the data
and methods we use and presenting our baseline estimates of upward absolute income
mobility by cohort for our sample countries, we conduct a detailed validation exercise
of the “copula and marginals” approximation method for the countries and birth
cohorts we observe. We then explore the sensitivity of upward mobility estimates to
specification choices across all seven of our sample countries. We conclude with a
discussion of methods for decomposing the difference in mobility rates between two
countries or cohorts into contributing factors.

II. Overview of Methods and Data

Absolute income mobility measures the extent to which children grow up to earn
higher inflation-adjusted incomes at a given age than their parents did. Following
Chetty et al. (2017), for a particular cohort of children at age a, we calculate the
upward absolute income mobility rate A, as

N

A, = %Zl U<pia’ Cia>’

where

1’ if Cia 2 Pia
U ia> Y - . ’
(Pias i) {0, if ¢;y < Pia

N is the number of children in the cohort, p,, is the inflation-adjusted income of the
parents of child i when they were age a, and c;, is the inflation-adjusted income of
child 7 at age a.

We use two primary methods to measure absolute income mobility. The more
straightforward but data-intensive method is to calculate absolute mobility directly
from intergenerationally linked records. For our sample countries where register
data that link children to parents and track incomes over time are available—Canada,
Finland, the Netherlands, Norway, and Sweden—we measure the household incomes
of children and their parents when each is age 30.7 We then adjust for inflation using
each country’s consumer price index (CPI) and compute the fraction of children
whose incomes match or exceed their parents’. This is the most straightforward way
to measure absolute mobility, requiring minimal assumptions or statistical approxi-
mations, but it is only possible where large-scale survey or administrative panel data
exist.

The second method we use is the “copula and marginals” approach introduced
by Chetty et al. (2017). This involves constructing a copula, or parent—child
income rank transition matrix, for the subset of the data where linked income
information is available for parents and children. We use both 10x 10 decile cell
and 100x 100 percentile cell copulas in our validation exercises. Our baseline

2 As described in online Appendix 2, in some cases where income is not observed at age 30, we use income at
the observed age closest to 30 within a certain range, typically five years.
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estimates for the United Kingdom use a 10x 10 copula, while those for the United
States use a 100x 100 version. We then create marginal income distributions for
parents and children in each birth cohort. We calculate the overall absolute mobil-
ity rate for a given cohort by first comparing the mean incomes in every pair of
child and parent cells and determining whether the children in that child cell had
higher incomes than the parents in that parent cell. Next, we take the average of
upward mobility across all parent and child cell pairs, weighting by the probabil-
ity from the copula that children with parents in that parent cell grew up to have
incomes placing them in that child cell. This approach does not determine whether
any individual child outearned his or her parents, but it does provide an accurate
estimation of the upward mobility rate in total, as we show below.

Register data for Canada, Finland, the Netherlands, Norway, and Sweden were
accessed via the national statistical agencies of those countries (Statistics Canada
2019; Statistics Finland 2020; Statistics Netherlands 2020; Statistics Norway
2018; Statistics Sweden 1800-2016, 1932-2016). For the United Kingdom, we
combine data from the Family Expenditure Survey (Central Statistical Office
1997; Department of Employment 1990; Office for National Statistics 2002),
the British Cohort Study (Bynner, Butler, and University of London, Institute of
Education, Centre for Longitudinal Studies 2022; University of London 2013),
and the Family Resources Survey (Department for Work and Pensions, Office
for National Statistics, NatCen Social Research 2018). For the United States, we
construct parent and child marginal income distributions from the decennial cen-
sus, American Community Survey, and Current Population Survey, accessed via
IPUMS (Flood et al. 2022; Ruggles et al. 2022). The US copula is sourced from
Chetty et al. (2017) and derived from anonymized income tax records (Chetty,
Hendren, Kline, and Saez 2014).

Because the type, time period, format, and quality of data differ across the coun-
tries in our sample, the data and methods that we use vary somewhat from country
to country. A high-level comparison of the specifications used across all seven coun-
tries is provided in online Appendix 1, and detailed descriptions of the exact data,
methods, and specifications used in each country are provided in online Appendix 2.

Our baseline specification, which allows the closest possible match in the largest
number of countries and cohorts, defines income as the pretax sum of income from
(i) the labor market, (ii) self-employment earnings, and (iii) social insurance pro-
grams such as unemployment insurance and social security. We sum the individual
incomes of the target child and his or her spouse (if present) at age 30 and compare
them to the sum of the individual incomes of the child’s parents when they were 30,
adjusted using the country’s official CPI. If the parents are not the same age as one
another, we measure their income when the father was 30 if a father is present and
measure when the mother was 30 otherwise.”

3Data constraints require us to deviate from these exact definitions in certain countries. As described in online
Appendixes 1 and 2, in Finland, we include capital income as well as labor and transfer income, while in Canada,
the Netherlands, and the United Kingdom, we include income from social transfer programs beyond unemployment
and social security. In Norway, we measure parent age using the father only, while in the United Kingdom, we
measure it using the parent who results in the higher total income.
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We limit our sample to children born in the country everywhere except Canada,
where children are included if they lived in Canada between ages 16 and 19;
Finland, where children are included if they lived in the country at age 30 and can be
linked to their parents in the register data; and the United Kingdom, where children
are included if they were present in the country at age 30. Because all of the children
in a given cohort were by definition born in the same year, their incomes are mea-
sured in the same year as one another, 30 years later. But since parents vary in the
age at which they have children, parent incomes for a given cohort will include data
from more than one calendar year. One point to note is that because we compare
children to their parents, our analysis compares all members of each child cohort
to only those members of the parent cohort who had children. If there is selection
into parenthood, our results for absolute mobility may depart from trends in average
income across generations.

Except in the United Kingdom, we include both parents and children with zero
income in our sample as long as they are observed in the data (if they have died
or left the country, they may not appear). Because we define children as upwardly
mobile if their incomes are at least as great as their parents’, children of parents
with zero income will be upwardly mobile as long as their incomes are nonneg-
ative. Unlike many measures of relative mobility, which use correlations that can
be substantially affected by the inclusion of zeros, the impact of zero incomes on
our measure of absolute mobility is limited to only those individuals who had zero
income themselves.

In alternative specifications discussed in detail in Section V, we vary (i) the age of
income measurement, (ii) the number of years of income data used, (iii) the income
sources included, (iv) the method of adjusting for different family structures, and
(v) the price index used to adjust for inflation.

III. Baseline Estimates of Absolute Income Mobility

Before beginning our detailed methodological discussion, we briefly present
our baseline estimates of absolute income mobility for our sample countries and
cohorts. Figure 1 displays trends in absolute income mobility by birth cohort for
the countries included in this study. Because of data limitations, not all countries
have estimates for all cohorts. The US series goes back to the 1940 birth cohort,
while most European countries begin in the 1960s. Data for Canada only exist for
the 1976-1985 birth cohorts, and for the Netherlands we focus on the 1973-1984
cohorts. For ease of comparison, we show results starting in 1960, the first year for
which non-US data are available.

As Figure 1 shows, there was substantial variation across these countries in both
the level of absolute income mobility and the trends over time. At the top end,
recent cohorts of Norwegians have experienced upward mobility rates of roughly
75 percent, while cohorts born before 1980 in the Netherlands saw upward mobil-
ity rates approaching 80 percent. The United States, Canada, and Finland show
lower rates of upward mobility, under 60 percent, and declining trends over time.
Summary statistics for the earliest and latest cohorts in each country are shown in
online Appendix 3. Some important points to note are that the average parent age at
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FIGURE 1. BASELINE ESTIMATES OF UPWARD ABSOLUTE INCOME MOBILITY BY COUNTRY AND BIRTH COHORT

Notes: The upward mobility rate is calculated as the percentage of children in each birth cohort whose family
income at age 30, adjusted for inflation, was at least as high as their parents’ family income at age 30. Incomes are
measured using a combination of register and survey data in each country, as described in online Appendix 2. Parent
ages are defined using the methods described in the main text and online Appendixes 1 and 2.

childbirth increased substantially during our period in most sample countries, and
that rates of marriage and /or cohabitation were generally higher among parents than
among children. This largely reflects changing patterns of marriage and household
formation but in certain cases (most notably Norway and Sweden, as discussed in
online Appendixes 2.4 and 2.5 respectively) may also reflect data artifacts. Also of
note is that the fraction of children in school at age 30 has risen over time in many
of our sample countries. To the extent that those students also have low incomes, this
may be a reason that upward mobility measured at age 30 is sometimes lower than
mobility measured at older ages, as shown in Figure 4.

Relative income mobility, as measured using rank-rank slopes (Chetty, Hendren,
Kline, Saez, and Turner 2014), ranged from 0.07 in Norway for cohorts born in the
mid-1970s to 0.34 for the US 1980-1982 cohorts. Within the countries where we are
able to observe relative income mobility over time, there was generally fluctuation
in relative mobility rates but not secular increases or decreases—with the exception
of the Netherlands, where the rank-rank slope fell from around 0.23 for the 1973
birth cohort to 0.16 for the 1984 cohort. Online Appendix 4 makes available all 76
100x 100 and 96 10x 10 empirical copulas that we construct and displays trends in
the rank-rank slopes over time.

We provide these copulas primarily for others who may wish to use them in bound-
ing analyses of absolute mobility as described in Section IVA. Caution should be used
when comparing these data to previous studies of relative mobility because they are
constructed for a single year of income at age 30, creating the potential for life-cycle
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and errors-in-variables bias, both of which would bias estimates downward, i.e., in
the direction of higher relative mobility (Mazumder 2005; Nybom and Stuhler 2017;
Solon 1992). That said, the generally stable trends we observe in the Nordic countries
are consistent with previous research (Engzell and Mood 2021; Pekkarinen, Salvanes,
and Sarviméki 2017; Sirni6, Kauppinen, and Martikainen 2017).

In online Appendix 5 we present a detailed comparison of our results with those of
Berman (2022). The upward mobility rates we calculate for recent cohorts roughly
align with Berman’s (2022) estimates in most countries but differ in the United
Kingdom by as much as 10 to 15 percentage points. Additionally, we find stabil-
ity in absolute mobility rates over time in certain countries where Berman (2022)
reports downward trends. Where differences exist, they appear to be due to differ-
ences in the data used rather than differences in methods—specifically, the fact that
we measure incomes for 30-year-old parents and children directly, while Berman
(2022) uses income data for the entire population. Because younger workers tend
to be more affected by changes in the macroeconomic climate than older workers
(Hoynes, Miller, and Schaller 2012), and because incomes of parents may differ
systematically from incomes of nonparents of similar age, trends in the full income
distribution are in some cases not an accurate proxy for trends in the earnings of
young adults. As discussed in Section IVC, this substitution of not-quite-identical
distributions is one of the most likely—and most difficult to identify—sources of
error when using the “copula and marginals” approximation.

IV. Validation of the “Copula and Marginals” Approach

Recent scholarship on trends in absolute mobility over time has been facilitated
by the development of approximation methods to estimate upward mobility rates in
the absence of linked parent—child data. Chetty et al. (2017) proposed that overall
rates of absolute mobility can be accurately calculated without linked panel data,
by combining data on the marginal income distributions of children and parents
with the copula, or parent—child rank transition matrix. This approach draws on
Sklar’s theorem (Sklar 1959), which showed that any multivariate distribution can
be expressed in terms of marginal distributions and a copula. Because of its much
lower data requirements and its ability to incorporate data from multiple sources,
the “copula and marginals” approach is becoming widely used in studies of absolute
income mobility (e.g., Berman 2022; Bonke et al. 2019).

The logic behind this approach is compelling, but it has never been validated
through a direct comparison of absolute mobility rates calculated using the “copula
and marginals” approach and those using the true, linked-records approach on the
same data. We conduct such a comparison here. For four of the countries in our sam-
ple—Canada, Finland, Norway, and Sweden—we can calculate the upward mobility
rate directly from linked data and also produce copulas and marginal distributions.
By comparing estimates constructed using the “copula and marginals” approach to
those constructed from linked data, we are able to determine whether the former is
a reasonable approximation of the latter.

While Sklar’s theorem is a mathematical identity, the way it is operationalized
to estimate absolute mobility rests on a number of assumptions that, if they fail to
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hold, could potentially introduce discrepancies between the “copula and marginals”
and linked-records approaches. In practice, we identify three primary possible sources
of discrepancy. First, if the copula is constructed from only a subset of cohorts, it
might not reflect the true transition probabilities between parent and child income
ranks for all considered cohorts. Second, the process of discretizing the (essentially)
continuous marginal income distributions of parents and children into percentile or
decile cells, and assigning the same mobility outcome to all children in a cell, may add
imprecision to the estimates. Finally, if the marginal income distributions are approxi-
mated using data from a population other than that of cohort parents and children, such
as the entire population of a country, that could bias the overall estimate in ways that
may be difficult to detect.

This section considers each of these possible sources of discrepancy in turn, for
both a high-resolution 100x 100 copula (the type used by Chetty et al. 2017, which
requires population-level administrative data for at least one cohort to create) and
a lower-resolution 10x 10 copula (which is possible to construct from longitudi-
nal surveys such as the US PSID or German SOEP). We also consider even more
simplified methods of estimating upward mobility by comparing just the median
incomes of parents and children or by calculating the fraction of children outearning
the median parent (Katz and Krueger 2017).

For the countries and cohorts in our sample, we show that the assumption of cop-
ula stability is not a major source of potential error for the “copula and marginals”
approach. More concerning is the process of discretization, which does not sub-
stantially bias the point estimates of mobility but does extend the assumption-free
bounds on the estimates quite substantially in either direction, particularly for the
10x 10 copula. Potentially most problematic is the third source of discrepancy, the
use of alternate income distributions to stand in for the marginal distributions of
children and parents. Depending on patterns of income in each country, this substi-
tution can potentially induce considerable bias into the results. For this reason, we
recommend that researchers do as much as possible to validate that the data they use
to construct their marginal income distributions are, in fact, a good approximation
of income data for the exact population being studied.

A. Assuming Copula Stability Is Unlikely to Be a Major Source of Error

The first source of potential error we consider is the assumption that one specific
copula—often generated from a recent cohort where linked parent—child data are
available—can be used to construct upward mobility estimates for earlier cohorts.
This assumption will be unproblematic if either (i) the true copula (i.e., the rate of
relative income mobility) is fairly stable over time or (ii) which copula is used has
minimal impact on the calculated upward mobility rate.

Figure 2 plots the true, linked-records rate of upward absolute mobility (solid
line) as well as two versions of the estimated rate using the “copula and marginals”
approach with high-resolution 100x 100 copulas. The dotted line shows the “copula
and marginals” estimate using a copula constructed based on data from the exact
cohort being estimated, while the dashed line uses the most recent copula for all
cohorts in a given country. Both estimates hew closely to the true rate: across all four
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FIGURE 2. VALIDATION OF THE “COPULA AND MARGINALS” APPROACH FOR ESTIMATING ABSOLUTE INCOME MOBILITY,
100x 100 CopuLA

Notes: This figure compares estimates of absolute income mobility using linked records with those using the “cop-
ula and marginals™ approach introduced by Chetty et al. (2017). “Copula and marginals” estimates are constructed
by computing child and parent marginal income distributions at age 30 for each birth cohort in each country and
combining them with the 100x 100 percentile cell parent—child income rank transition matrix constructed based
on linked parent—child records in each country. Dark gray shading shows bounds across all empirical copulas
we observe. Light gray shading shows bounds with no assumptions about the within-cell shapes of the marginal
distributions.

countries for which both approaches are implemented, the exact copula estimate
never varies by more than 1.13 percentage points from the true value, and the most
recent copula estimate never varies by more than 1.53 percentage points. For com-
parison, the true rate of upward mobility changed by 2.4 percentage points in Canada
during our sample period and by 16.9 percentage points in Finland.

Going one step further, the area shaded in dark gray shows the range of esti-
mates generated when we apply all 76 100x 100 empirical copulas that we observe
across countries and birth cohorts in our sample to the marginal distributions for
each country-cohort. Even though rates of relative income mobility varied substan-
tially within our sample—the parent—child rank-rank slopes we observe range from
0.07 for the 1976 cohort in Norway to 0.34 for the 1980—-1982 cohorts in the United
States—the bounds constructed by considering all empirical copulas never extend
more than 4.36 percentage points from the true value. The highest estimates gener-
ally result from the 1980-1982 US copula, which had the lowest relative mobility
rate, consistent with the predicted inverse relationship between relative and absolute
mobility (Berman 2022). Because of this, while we have made all 76 empirical cop-
ulas available to future researchers in online Appendix 4 for the construction of cop-
ula bounds in other studies, those working in countries with lower rates of relative
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FIGURE 3. VALIDATION OF THE “COPULA AND MARGINALS” APPROACH FOR ESTIMATING ABSOLUTE INCOME MOBILITY,
10x10 CopuLA

Notes: This figure compares estimates of absolute income mobility using linked records with those using the
“copula and marginals” approach introduced by Chetty et al. (2017). “Copula and marginals” estimates are con-
structed by computing child and parent marginal income distributions at age 30 for each birth cohort in each
country and combining them with the 10x 10 decile cell parent—child income rank transition matrix constructed
based on linked parent—child records in each country. Dark gray shading shows bounds across all empirical cop-
ulas we observe. Light gray shading shows bounds with no assumptions about the within-cell shapes of the mar-
ginal distributions.

income mobility than the United States should attempt to generate additional copu-
las from their own data to provide more accurate upper bounds.

Figure 3 displays the same analysis using the coarser, 10x 10 copula. As with the
100 100 version, the point estimates using both the exact and the most recent cop-
ulas closely track the linked-records values—in this case, never deviating by more
than 2.40 percentage points using the exact copula or 3.01 percentage points using
the most recent copula. The bounds constructed from all empirical copulas never
extend more than 5.19 percentage points from the true value. We are able to display
the Netherlands in Figure 3 but not Figure 2 because our linked-records sample
there is large enough to create a 10x 10 copula but not a 100x 100 copula.

Overall, this exercise gives us confidence that the assumption of copula stability
presents relatively little risk to accuracy of the “copula and marginals” approach—
at least for these countries and birth cohorts. While the country-level copulas we
observe are fairly stable over time, as shown in online Appendix 4, the bounds are
narrow even for the estimates that are generated from applying quite different copu-
las (for example, applying the US copula to Norway or Finland). This suggests that
our result may be driven primarily by the relatively limited impact that variation
among empirically observed copulas has on rates of absolute mobility, as previous
research has argued (Berman 2022).
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B. Discretizing the Marginal Distribution Expands Bounds but Not Point Estimates

A second assumption introduced by the “copula and marginals” approach has to
do with the way in which an (almost) continuous income distribution among the
population of children and parents is approximated by a discrete 100-cell or 10-cell
marginal income distribution. As typically applied, the method compares the mean
income in each child cell to that in each parent cell, assigning all children in that
cell to be upwardly mobile if their mean exceeds the mean of the parent cell. This
method is correct when there is no overlap between the income ranges for children
and parents in a particular cell—if all children in a cell earn more than all parents,
it must be the case that upward mobility for that cell is 100 percent. However, in
cases where the two cell distributions overlap, it is likely that some individual chil-
dren in that cell will be upwardly mobile, while others will be downwardly mobile.
Assigning all of them a mobility outcome based on the cell mean obscures this
detail. We believe that this “discretization error” may be responsible for instances—
particularly with the 10x10 copula—where the linked-records mobility rate falls
outside the bounds created by applying all empirical copulas.

The light-gray shading in Figures 2 and 3 shows the range of upward mobility
rates that are consistent with the parent and child marginal distributions after relaxing
the assumption that the comparison of mean cell values correctly identifies upward
mobility in cells whose distributions overlap. The lower bound is constructed by
assuming that all children in cells where the parent and child distributions over-
lap grow up to earn less than their parents, and applying the empirical copula that
gives the lowest upward mobility rate under those conditions. The upper bound is
constructed by assuming that all children in overlapping cells earn more than their
parents, and applying the empirical copula that gives the highest rate under those
conditions. These bounds thus make no assumptions about the shapes of the par-
ent and child marginal distributions beyond the observed bounds of each cell, and
assume only that the true relative mobility rate is within the range generated by the
empirical copulas we observe.

When using the 100x 100 cell copula, shown in light gray in Figure 2, the bounds
added by relaxing the assumptions related to discretization broaden the possible
upward mobility somewhat, but still within a relatively narrow range—roughly 5
percentage points above or below the true value. In contrast, results for the 10x 10
copula, shown in Figure 3, show bounds that extend roughly 15 percentage points
in either direction. With these wider bounds, it is much more difficult to have con-
fidence about the relative positions of different countries or the extent of changes
over time.

Unless accompanied by assumptions about the shape of the copula and marginal
distributions, the process of discretization introduces a potentially large amount of
error into the “copula and marginals™ estimates—as much as 5 percentage points
when using a 100x 100 copula, and 15 percentage points when using the lower-res-
olution 10x 10 copula. In our sample countries and cohorts, the use of mean cell val-
ues did not result in error this large, but that possibility cannot necessarily be ruled
out elsewhere. For this reason, even though the point estimates from 10x10 cop-
ulas do appear to generally track the true upward mobility rates in our sample, we
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recommend using higher-resolution copulas and marginal distributions when pos-
sible to narrow the assumption-free bounds. Our own estimates of upward mobility
in the United Kingdom, which rely on a 10x 10 copula due to the small sample size
available, should be interpreted with some caution for this reason. The good news is
that as long as the cutoff values for each cell in the marginal distributions are known,
it is possible to precisely calculate the bounds on the estimated absolute mobility
rate that arise from this source of potential error.

C. Representativeness Error

The final source of potential error in the “copula and marginals” analysis that
we identify can arise when the data used to create the marginal income distribu-
tions of parents and children in a given cohort are not, in fact, representative of that
cohort. Of the three sources of potential error, we believe this is the most concern-
ing, because it is challenging to predict, potentially large in magnitude, and cannot
be identified or bounded without access to the true data.

Probably the most common circumstance under which this error will arise is
when income data for the entire population are used to stand in for that of a specific
cohort of children and parents. Data on the income distribution of the entire popu-
lation may be available in countries where data on income by age are not. In many
cases, income distributions and trends for young adults will closely track those for
the population overall. But in some cases, they do not.

We believe that this lack of representativeness is the primary reason for discrep-
ancies between our baseline estimates and those of Berman (2022), who used a
variation on the “copula and marginals” method to estimate absolute mobility rates
in several of our sample countries. As we describe in online Appendix 5, for most
sample countries, our estimates track Berman’s (2022) quite closely, but in certain
cases—the United Kindom in particular—they diverge markedly. Detailed exam-
inations of these cases in online Appendix 5 of this paper and online Appendix C of
Berman (2022) suggest that this divergence is due to differences in the income trends
of 30-year-olds compared to the entire population in those countries. Unfortunately,
it may not always be possible to determine the extent to which population-wide
income trends are accurate indicators of trends for particular age groups. In online
Appendix 6, we compare the median income among child cohorts in our sample
countries with the median household income (excluding capital income and social
transfers) among 30-year-olds for similar cohorts measured in the Luxembourg
Income Study (2023). In Finland, the Netherlands, Norway, and Sweden, the trends
match closely, while in Canada, the United Kingdom, and the United States, the
median incomes among our sample children are lower than those in the LIS.

Even when income data by age are available, they might not be representative of
children and parents. One conceptual quirk of absolute income mobility is that while
the children in a given cohort closely (ideally exactly) match the entire population
of people born in a particular country in a particular year, the parents of that cohort
do not match the population born in any one year or even any weighted combina-
tion of years. Not everyone has children, and if there is selection into parenthood
by income, that may mean that parent incomes diverge from the incomes of people
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born in the same period who are not parents. While this would not necessarily cre-
ate inaccuracy in the absolute mobility measure, since the goal of the measure is
to compare children to their parents, it could create a divergence between absolute
mobility and more general trends in income levels for the entire population. If the
amount of selection by income varies over time, this could cause fluctuations in the
degree to which absolute mobility rates track average income growth; for example,
if parent incomes have grown relative to nonparent incomes, this would likely lead
to lower rates of absolute mobility than trends in average incomes would predict.
Future research should explore the extent to which selection into parenthood shapes
absolute mobility rates.

D. Median Income Approximation

Katz and Krueger (2017) proposed even more ambitious methods of approximat-
ing trends in absolute income mobility. Noting that the upward mobility rates cal-
culated by Chetty et al. (2017) were correlated at 0.995 with the inflation-adjusted
difference in median incomes between parents and children, they suggested that it
might be possible to reliably approximate upward mobility rates using the differ-
ence in median incomes alone. They also suggested approximating absolute mobil-
ity with the fraction of children whose incomes exceed those of the median parent.
These methods would further relax the data requirements for calculating absolute
mobility rates.

We explore these possibilities in online Appendix 7. Ultimately, we believe that
the methods proposed by Katz and Krueger (2017) do an excellent job of capturing
whether or not economic conditions are improving over time, both from parents to
children and from one cohort to the next. But we hesitate to recommend them as
a means of constructing a precise estimate of absolute mobility that could be com-
pared to estimates from the linked-records or “copula and marginals” approaches in
other countries or periods. Considering first the parent—child difference in median
incomes, while the strikingly high correlation that Katz and Krueger (2017) observed
in the United States also appears in several other countries, it is much lower for oth-
ers—most notably Norway, where the correlation is just 0.62. Additionally, the pro-
cess of translating from parent—child median income differences measured in local
currency units to absolute mobility rates measured in the proportion of children
outearning their parents will require a different translation factor for each country,
which the researcher must choose.

The correlations between absolute mobility and the fraction of children outearning
the median parent are also quite high (above 0.96) for Finland, the Netherlands,
Sweden, and the United States, but they are somewhat lower, around 0.9, for Canada
and Norway. Unlike the median income difference, this measure does require data
on the full income distribution of children, though not that of parents.

Because the correlations are not consistently high across countries, for countries
and cohorts where median income data are available but full distributions are not,
we recommend simply reporting changes in median incomes over time and perhaps
referencing them against similar changes in countries where absolute mobility can
be calculated.
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V. Cross-National Analysis of Sensitivity to Specification Choices

The previous section investigated the validity of the increasingly common “cop-
ula and marginals” approximation of absolute income mobility. In that analysis,
there was a clear correct answer—the upward mobility rate calculated from linked
parent—child data—and the central question was how closely the “copula and mar-
ginals” approach came to the correct result and what conditions might prompt it to
fail. We now turn to a second methodological question: how absolute mobility rates
are affected by substantively meaningful specification choices, and how the effect
might vary from country to country. Specifically, we consider decisions related
to the age and number of years when parent and child incomes are measured, the
income sources that are included, the way family structure is taken into account, and
the price index used.

Unlike in the previous section, here there is not a clear correct answer: two dif-
ferent specifications will each produce valid estimates of absolute mobility, albeit
ones with distinct substantive interpretations. As we show, specification choices do
impact the calculated absolute mobility rates, sometimes substantially, and the size
and even sign of the effects vary from country to country. Because of this, we rec-
ommend that researchers think carefully about which specification best captures
the concept of absolute mobility they are interested in, and do their best to match
specifications when making comparisons across countries.

We first explore the sensitivity of upward mobility estimates to the age of income
measurement and the number of years of income that are observed. We then con-
sider sensitivity to income concept, family structure, and price index.

A. Sensitivity to Age of Income Measurement and
Number of Years of Income Observed

Studies of relative income mobility have long contended with two challenges
related to the age of income measurement. First, age—income profiles might vary
over time and among members of the same cohort—for instance, if some individu-
als stay in school longer than others (Grawe 2006). Second, earnings may fluctuate
from year to year. Each of these phenomena means that relative mobility rates cal-
culated for a particular cohort based on income data from a particular year may not
necessarily be indicative of rates calculated from other income data, even for the
same cohort (Nybom and Stuhler 2016).

In contrast to relative income mobility, which is typically operationalized as the
slope of a regression line of child on parent earnings, absolute income mobility
is not likely to be affected by attenuation bias due to earnings fluctuations from
year to year. However, because it is measured using dollars rather than ranks, abso-
lute income mobility rates may be especially sensitive to macroeconomic trends,
including the business cycle. A widespread recession will only impact estimates
of relative mobility to the extent that it impacts some people more than others and
therefore reshuffles income ranks. But even a rank-preserving recession can have a
very large impact on the overall rate of absolute mobility. The early 1990s recession
in Sweden, for example, is likely a major reason for the abrupt drop in the Swedish
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FIGURE 4. SENSITIVITY OF ABSOLUTE INCOME MOBILITY RATE TO AGE OF INCOME MEASUREMENT

Notes: This figure displays upward mobility rates calculated using a single year of income measured at ages 25, 30
(baseline), 35, 40, and 50 for each country in our sample. Parent ages are defined using the methods described in
the main text and online Appendixes 1 and 2.

upward mobility rates shown in Figure 1 for cohorts born in the early 1960s (whose
adult incomes were measured in the early 1990s), followed by an equally abrupt rise
for cohorts born in the late 1960s.

Here we explore the sensitivity of upward mobility estimates to decisions about
the age at which income is measured and the number of years of income that are
incorporated into the estimates. As mentioned, there is no definitively correct age or
age range at which to measure absolute mobility—while earning more than one’s
parents did at age 30 means something different than the same achievement at age
40, both can reasonably be considered absolute mobility. However, for many pur-
poses it may be desirable to calculate mobility in permanent income, a person’s
mean income averaged over their entire life. This cannot be perfectly measured until
both parents and children are deceased, but if mobility rates stabilize after a certain
age or when averaging more than a certain number of years, that could suggest a
workable approximation.

Age of Income Measurement—We first consider the extent to which rates of
absolute income mobility systematically vary with the age at which income is mea-
sured. For this analysis we compare upward mobility rates calculated using one year
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of income data measured at the following ages: 25, 30 (baseline), 35, 40, and 50.
The results are shown in Figure 4. Two main patterns stand out. First, in several of
the countries—Canada and Norway, and to a lesser extent Sweden and Finland—
there does seem to be a systematic association between age of income measurement
and absolute mobility, especially below age 35. In Norway, for example, upward
mobility rates measured at age 25 are around 50 percent, while those at age 30 (our
baseline) are around 70 percent, and at ages 35 and over, they stabilize around
80 percent. In Canada and Sweden, the gap between ages 25 and 35 averages
around 15 percentage points for the cohorts where both ages are observed, while
in Finland it averages around 7 percentage points. Interestingly, the Netherlands,
United Kingdom, and United States do not appear to have a strong relationship
between upward mobility rates and the age of income measurement, perhaps indi-
cating that parents and children in these countries have more stable age—earn-
ings relationships. Still, given these results, we advise researchers to avoid using
income data from ages below 30 and ideally to use data for ages 35 and up.

A second pattern in Figure 4 is the impact of the business cycle and macro-
economic shocks on upward mobility rates. This is most clear in the graph for
Sweden, where the trough in the age 30 mobility rate for the early 1960s cohorts
is repeated in the age 25 results for the late 1960s cohorts, the age 35 results for
the late 1950s cohorts, and the age 40 results for the early 1950s cohorts—all of
which had their incomes measured during the early 1990s recession. A similar pat-
tern can be seen in Norway with the slight dip between the 1970 and 1975 cohorts
in the baseline analysis that is repeated five cohorts later in the age 25 analysis and
five cohorts earlier in the age 35 analysis. To a lesser extent, the United Kingdom
and United States show the impacts of the early 2000s and late 1990s booms,
respectively.

Number of Years across Which Income Is Averaged.—The fact that the business
cycle can be seen so clearly in the single-year upward mobility estimates in Figure 4
should give researchers pause. While mobility rates calculated from a single year
of income are accurate statements for that particular year, they may not give an
accurate portrayal of a person’s overall mobility trajectory, especially if economic
conditions in the year of measurement were atypical. Figure 5 assesses this possibil-
ity, as well as the sensitivity of absolute income mobility rates to transitory income
fluctuations. It plots three series: absolute income mobility estimated with a single
year of data at age 35, that estimated using the mean income from ages 33 to 37, and
that using the mean of ages 30-40. We use age 35 rather than 30 as our central point
to avoid incorporating incomes before 30 into the averages, in light of the findings
from Figure 4.

For the countries with sufficient years of data, the multiyear averages tend to show
upward mobility rates that are a few percentage points higher than the single-year
values for the same cohorts, and that have fewer fluctuations from year to year. This is
most visible in Norway, where the dip in upward mobility for the 1965-1970 cohorts
that appears in the single year age 35 series is reduced in the 5-year age 33-37 series,
and disappears almost entirely in the 11-year age 3040 series. Interestingly, the dip
and subsequent rebound that is visible for the Swedish 1958-1963 cohorts in the
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FIGURE 5. SENSITIVITY OF ABSOLUTE INCOME MOBILITY RATE TO AVERAGING INCOME ACROSS MULTIPLE YEARS

Notes: This figure displays upward mobility rates calculated by averaging income across 1, 5, and 11 years for the
countries in our sample where data permit. Parent ages are defined using the methods described in the main text and
online Appendixes 1 and 2.

single-year data appears generally similar in the more extended series, perhaps indi-
cating a longer-term recession.

Where possible, we encourage researchers to include multiple years of income
data when calculating absolute mobility if their goal is to approximate permanent
income. However, single-year estimates do appear to track multiyear averages
fairly closely, so they may be suitable substitutes when multiple years are not
available.

B. Sensitivity to Income Concept, Family Structure, and Price Index

We also explore the sensitivity of absolute mobility estimates to specification
choices about the income concept, method of accounting for family structure, and
price index. Even more than results at different ages, these specifications have dis-
tinct substantive interpretations from one another. The differences between the spec-
ifications considered here also reveal aspects of the distinct political, economic, and
social conditions of the countries in our sample.

Income Concept: Disposable versus Pretax Income.—In our baseline analysis,
we define income as the sum of labor earnings, self-employment income, unem-
ployment insurance, and pension benefits, measured before taxes. This is the income
definition that is most consistently available across the full range of countries in
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FIGURE 6. DISPOSABLE INCOME ANALYSIS

Notes: This figure compares our baseline estimates with those using posttax disposable income in the countries
where both measures are possible. In Canada and the United Kingdom, the baseline specification includes social
transfers.

our sample. But it omits several potentially major sources of income, most notably
capital income and income from social transfer or income support programs, such
as the Earned Income Tax Credit or Temporary Assistance for Needy Families in the
United States. It also does not account for taxes. Posttax disposable income is gen-
erally thought to offer a better measure of true living standards than pretax income
(Canberra Group 2011).

In Figure 6 we plot absolute mobility rates using disposable income, defined
as income from all sources (including capital and social transfer programs), after
taxes. This series is only available for four of our seven sample countries, and is
shown in the orange triangles in Figure 6. As the figure shows, in Canada and to
some extent the United Kingdom, upward mobility in disposable income closely
tracks that in our baseline, pretax specification, but in Sweden and for recent US
cohorts, upward mobility in disposable income is substantially higher, by almost 10
percentage points. It is important to note that the baseline specifications in Canada
and the United Kingdom include social transfer programs, which may be the reason
for the smaller differences in those cases. These results suggest that the tax system,
capital income, and/or social transfer programs may have the effect of increasing
rates of absolute mobility.

Family Structure.—A second specification decision has to do with how to com-
pare incomes across different family structures. In our baseline analysis, we simply
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FIGURE 7. FAMILY STRUCTURE ANALYSIS

Note: This figure compares our baseline specification with analyses using alternative family structures.

sum the incomes of spouses to construct a measure of total family income. This
may be the most salient income figure in an individual’s mind, since it is the amount
coming into their household every year. However, this approach doesn’t take into
account how differences in family structure will impact both the total amount of
family income and the standard of living that that income level allows (Bloome
2014).

We conduct three alternative specifications to explore the impact of family com-
position and labor force participation by gender on our results, shown in Figure 7.
First, we analyze mobility after normalizing income by the number of adults in each
family. In practice this means dividing total income by two for couples while leaving
income for singles unchanged. This specification accounts for the possibility that
differences in total income may be due to different family structures rather than dif-
ferences in the earnings patterns of individuals. There has been a secular decline in
marriage among countries in our sample over the past several decades (Lesthaeghe
2010; Ruggles 2015). If members of younger cohorts are remaining single at higher
rates than those of older cohorts, their total family incomes may be lower sim-
ply because there are fewer adults in the household (cf. Bloome 2014; Western,
Bloome, and Percheski 2008). This specification also accounts for differences in
family structure between children and parents that are induced by the fact that we
include all members of child cohorts in our analysis but only those members of the
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parent cohorts who had children, who are more likely to be coupled. As shown in the
summary statistics in online Appendix Table A3.1, in most sample countries a larger
proportion of parents than children were married or cohabiting.

The orange triangles in Figure 7 show that across countries and cohorts in our
sample, upward mobility using the normalized income measure is consistently 8—17
percentage points higher than baseline. This suggests that different family structures
have resulted in lower family incomes for our sample children than would pertain if
they had family structures similar to their parents.

The other two specifications we consider compare the individual incomes of
fathers and sons and mothers and daughters, respectively, rather than total family
income. This comparison isolates the mobility patterns that are due to earnings
trends among men or women alone from those that are due to changes in overall
economic conditions or family structure.

In Canada, Finland, Norway, Sweden, and the United Kingdom, upward mobility
rates for sons compared to fathers are similar to those using total family income,
although the dips in mobility associated with the early 1990s recession in Sweden
and the global financial crisis in the United Kingdom are steeper when looking at
father—son mobility. In the Netherlands and the United States, upward mobility rates
for sons alone are consistently 10-20 percentage points lower than those using total
family income. In the Netherlands, this likely reflects the massive increase in female
labor force participation since the 1970s, by far the largest in the OECD (Olivetti
and Petrongolo 2017). In the United States, it may reflect the faster-than-average
decline in male labor force participation over this same period (Krause and Sawhill
2017) or the partial closing of the gender earnings gap (Blau and Kahn 2017).

In all countries except Finland, upward mobility rates for daughters compared
to mothers are substantially higher than those using total family income, likely
reflecting increasing labor force participation among women over the course of the
late twentieth century. The largest recent gaps appear in the Netherlands, Norway,
and the United Kingdom, and the smallest in Sweden. In Norway, mobility rates
in individual income for both sons and daughters are higher than those in family
income. This may result from the combination of Norway’s consistently low mar-
riage rate among children and the fact that due to the method of data construction,
Norwegian children in our sample are matched to both biological parents even if
they only live with one of them (see online Appendix 2). That would be consis-
tent with the large gap between the baseline and adults-normalized family income
series in Norway as well.

Price Index—The final specification choice that we consider regards the price
index used to adjust for inflation. The proper way to measure inflation has long been
debated (Abraham, Greenlees, and Moulton 1998; Boskin et al. 1997). Challenges
include how to account for consumers’ substitution of goods due to changes in price,
how to quantify the benefits of technological advances, and how to create one sum-
mary index that is valid for people with a range of income levels and purchasing
habits (Jaravel 2019).

In our baseline analysis, we use the official CPI for each sample country. While
a perfect price index is impossible, governments must construct some measure of
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FIGURE 8. ALTERNATIVE PRICE INDICES

Notes: This figure compares our baseline specification to specifications using alternative price indices. GDP defla-
tors covering the full sample period are not available for Finland or Sweden. CPI upper bound adds 1 percentage
point per year to the inflation rate calculated with the CPI. CPI lower bound subtracts 1 percentage point per year
from the inflation rate measured with the CPL.

changes in the price level for the purposes of macroeconomic policymaking, and we
use that measure. However, there are often concerns about the official price index in
particular countries, and US studies (Chetty et al. 2017; Winship 2017) have shown
that estimated absolute mobility rates are sensitive to the price index used.

In this analysis, we explore the sensitivity of upward mobility rates to three alterna-
tive price indices. The most widely available alternative to the CPI is the GDP deflator,
which weights changes in prices by share of GDP rather than a particular consumption
basket. For most conceptions of absolute mobility, personal consumption rather than
GDP is likely to be the more relevant weighting mechanism, but the GDP deflator
may nonetheless be a useful robustness check.

Of the countries in our sample, five have GDP deflators covering the full sam-
ple period. Absolute mobility trends using the GDP deflator are plotted in the
orange triangles in Figure 8. The impact of using this deflator varies from country
to country: In the United States, Canada, and the Netherlands, using the GDP
deflator does not substantially alter trends, while shifting the level of absolute
mobility up a few percentage points. In the United Kingdom, absolute mobility
using the GDP deflator is substantially lower for early cohorts but rises to be
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comparable to the baseline series for recent birth cohorts. In Norway, the opposite
pattern occurs: upward mobility using the GDP deflator shows a steady downward
trend for cohorts born after 1970. For the Norwegian results in particular, we
suggest extreme caution when interpreting the GDP deflator. Norway is a small,
open economy that is heavily dependent on oil, which accounted for 14 percent of
Norwegian GDP in 2021 (BBC 2021). Changes in the price of oil will thus have a
substantial impact on the Norwegian GDP deflator while not necessarily translat-
ing into similar changes in the prices facing Norwegian consumers.

We also construct two synthetic CPI series in each country that add and subtract 1
percentage point to the inflation rate using the baseline CPI in each year. We believe
that these series serve as plausible upper and lower bounds on the amount of infla-
tion that might have occurred between parent and child income measurement. For
all countries, trends in absolute mobility look similar in the “CPI plus or minus 1
percentage point series” to how they look in the baseline, but are between 10 and 15
percentage points lower and higher, respectively.

Measuring inflation accurately is critical to the estimation of absolute income
mobility, but poses both conceptual and empirical challenges—conceptual because
there is no perfect price index, and empirical because it is difficult to construct a
price index from scratch and in any given country there may be only a few official
price indices available. In general, we recommend using a price index tied to con-
sumer rather than producer prices, since those are likely to be more salient for indi-
viduals. In many cross-national applications, it may make sense to use the official
CPI, since any errors induced by using that index will also occur in other compara-
tive research. But in individual countries where well understood alternatives to the
official CPI are available, researchers may wish to use those instead.

In this section we have explored the sensitivity of absolute mobility rates in all
seven sample countries to a range of specification choices relating to the age and
length of income measurement, income concept, family structure, and price index.
Interestingly, in many cases the impact of a particular specification differs from
country to country. Because of this, we recommend care both when comparing abso-
lute mobility rates from one country to another and when choosing a baseline spec-
ification, even in studies of a single country.

VI. Decomposition of Sources of Variation in Absolute Mobility
across Countries and Cohorts

Thus far, we have documented substantial variation in rates of upward absolute
income mobility, both between countries and over time. More than three-quarters
of children born in the mid-1980s in Norway, for example, grew up to earn more
than their parents at age 30, compared to just half of US children born during this
time—and less than 60 percent of children in Finland, next door. An important ques-
tion for researchers and policymakers is what accounts for this variation. In this final
methodological section, we describe a framework for decomposing the differences in
upward mobility rates between any two cohorts—whether children born in the same
year in different countries or those born in the same country in different years—and
discuss some opportunities and challenges in its interpretation. This method can also
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be used to determine the source of differences between specifications: is the reason
that US absolute mobility in disposable income is higher than that in pretax income
because the former displays less inequality among children or higher average growth
rates?

The absolute mobility rate of a given cohort in a given country can be fully
accounted for by four components: the copula, the ratio of mean income in the
child generation to mean income in the parent generation, and the shape of the
income distribution (that is, the level of inequality) in (i) the parent and (ii) the
child generations (Liss et al. 2023; Van Kerm 2004). Using the “copula and mar-
ginals” approach, it is possible to determine the fraction of the difference in abso-
lute mobility between two cohorts of children due to each of these components
by conducting counterfactual simulations in which each component is varied
individually.

A few caveats apply to this method, however. First, while the substitution of all
four components for one cohort with those for another cohort will result in perfectly
matching the latter’s rate of absolute mobility, the sum of the changes induced by
each individual substitution will not equal the overall difference in absolute mobil-
ity. Second, if substitutions are applied sequentially, the order of application will
influence the amount of the difference that appears to be due to a particular compo-
nent. For that reason we generally recommend against a sequential substitution and
in favor of individual substitutions of one or a combination of components.

Figure 9 illustrates the possible uses of the decomposition by decomposing the
difference in upward absolute income mobility between the 1985 US birth cohort in
our baseline specification and four alternative cohorts: the most recent Norwegian
and Swedish cohorts, the 1960 US birth cohort, and the 1985 US birth cohort mea-
sured using disposable income. As the figure shows, in all four cases a majority of
the gap is closed by substituting the child-to-parent mean income ratio from the
higher mobility cohort for that from the 1985 US cohort. Unfortunately, this is the
component that is influenced by the largest number of independent factors. The
growth of mean incomes from the parent to the child generation is influenced by the
overall economic growth rate, but also by the distribution of income across ages, the
fraction of GDP accounted for in our income measures, and potentially by changes
in typical family structures from parents to children. This is also where measure-
ment error in the form of underreported income is likely to come in. Perhaps less
immediately apparent, it is also influenced by the average age at which parents had
children, since that determines the number of years of economic growth between
when the parents and the children turn 30.

The second-most important component, particularly in the US disposable income
comparison, is the amount of inequality among the child cohort. Substituting the
inequality among parents actually exacerbates the gap, likely because lower parent
inequality results in higher parent incomes across much of the distribution, which
will be associated with lower upward mobility, all else equal. The copula has mini-
mal impact, though this is by default in the 1960 US and 1985 US disposable income
scenarios since those use the same copula as the 1985 US baseline. This is consistent
with our findings reported in Section I'V that variation among empirical copulas has
relatively limited impact on the rate of absolute mobility.
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Notes: This figure decomposes the sources of the difference in upward mobility between the baseline US 1985
birth cohort (upward mobility rate of 50.3 percent) and 4 other cohorts: the Norway 1988 cohort (71.3 percent), the
Sweden 1980 cohort (70.4 percent), the US 1960 cohort (61.9 percent), and the US 1985 cohort measured using
disposable income (59.3 percent). In each case, the bars show the percentage of the overall gap closed by substi-
tuting the copula, parent inequality, child inequality, and child—parent mean income ratio, respectively, from the
high-mobility cohort for that in the 1985 US baseline cohort. When substituted cumulatively, these four components
perfectly account for the entire difference in upward mobility.

The patterns in Figure 9 appear to be typical of the countries and cohorts in our
sample. As a supplemental exercise, shown in online Appendix Figure A8.1, we
conducted this decomposition for all pairs of cohorts in our baseline sample that dif-
fered in their upward mobility rates by more than 10 percentage points. Across these
2,008 pairs of cohorts, the median percentage of the gap attributable to the child—
parent mean income ratio was 66 percent, that attributable to inequality among chil-
dren was 37 percent, that attributable to inequality among parents was —11 percent,
and that attributable to the copula was —2 percent.

An important task for research on absolute income mobility is to determine why
mobility rates rise and fall. Decomposition methods like those outlined here are one
major way in which this can be done. However, their interpretation is not always
straightforward, so we encourage researchers to exercise care when conducting
decompositions of this sort.

VII. Discussion
In this paper we have explored a range of methodological issues in the calculation

and interpretation of absolute income mobility. Using linked parent—child adminis-
trative data for five countries in North America and Europe, we demonstrated that
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the increasingly common “copula and marginals” approach to estimating rates of
absolute mobility without linked data closely tracks the results calculated directly
from linked records for the countries and cohorts where we have access to such
records. We also presented evidence that the assumption of copula stability—used
to justify applying the copula from a recent birth cohort to marginal distributions
from earlier cohorts—is unlikely to cause substantial error. More troubling is the
possibility of error introduced when creating discrete 100- or (especially) 10-cell
marginal distributions for children and parents. The largest and least predictable
source of error, however, is likely to come from the use of alternate populations to
create the marginal distributions. For this reason we recommend that researchers do
as much as possible to validate that their income data closely match those for the
target populations—meaning populations of the same age and family status. While
even more straightforward methods of approximating absolute mobility based on
median incomes alone can be surprisingly accurate (Katz and Krueger 2017), we
recommend caution when using them, especially when comparing to absolute mobil-
ity rates constructed from linked records or the “copula and marginals” method.

We have also performed a multicountry analysis of the sensitivity of absolute
mobility to a range of specification choices. Among the cohorts in our sample, abso-
lute mobility rates appear to stabilize when income is measured after age 30 in cer-
tain countries and after age 35 in all countries. In most of the countries we were able
to test, absolute mobility in income averaged over multiple years is slightly higher
than, but within a few percentage points of, mobility calculated from a single year
of income—but with some indications that multiyear incomes are less affected by
business cycle fluctuations.

Other specifications that we considered showed variation in their effects by coun-
try in ways that highlight differences in political economy and demographic trends.
Controlling for family size had the largest impact in Norway, where the parent—child
difference in couple rates is greatest (likely due in part to the method of linking par-
ents and children, as described in online Appendix 2), while the difference between
mobility in family income and that in individual income for both sons and daughters
was greatest (in opposite directions) for the Netherlands, which has seen a particu-
larly marked increase in female labor force participation since the 1970s.

Finally, we offered some guidance on the use of decomposition methods to
determine the sources of mobility differences between countries, cohorts, and even
specifications. Unfortunately, the most analytically straightforward method is not
well suited to distinguishing between many of the most likely possible sources
of variation in mobility rates, which differ in their substantive interpretations and
implications for policy. But distinguishing between within-cohort child and par-
ent inequality and income growth from parents to children does provide important
insight in certain cases.

Absolute income mobility remains a highly salient and revealing economic indi-
cator, one that deserves continued attention from social scientists and policymakers.
It is our hope that the tools we have worked to validate will help future researchers
to accurately portray and analyze the levels and determinants of upward absolute
income mobility, so that future generations of children may continue to realize the
dream of a higher standard of living than their parents.
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