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Abstract

Intergenerational mobility estimates differ across countries, and the
underlying source of these differences is of substantial academic as well
as policy interest. I contrast two countries that are consistently ranked
at opposing ends of the income mobility spectrum, the USA and Swe-
den, to shed light on the question if differences in fertility patterns can
explain differences in mobility patterns. Regarding fertility differences, I
find that Swedish men are more likely to stay childless, and that those
with children have fewer than their American counterparts. Both margins
furthermore follow an income gradient: low-income groups are more likely
to stay childless and to have many children, although the latter is more
pronounced in the USA. A larger number of offspring is associated with
stronger intergenerational persistence in Sweden, but with less persistence
in the USA. Decomposing popular mobility metrics by the number of off-
spring shows that about a third of the cross-country difference originates
from differences in income-fertility and fertility-child outcome gradients.
Counterfactual simulations highlight the importance of differences in the
population composition for mobility metrics and cross-country differences.
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1 Motivation

Intergenerational mobility estimates differ substantially across countries, and
the underlying source of these differences is of substantial interest to both aca-
demic scholars and policy makers alike. Most mobility metrics rely on some
form of parent-child associations, and as such they are intrinsically linked to
fertility outcomes. This raises the question as to how important cross-country
differences in fertility patterns are for differences in intergenerational associa-
tions. Yet, with the exception of Lindahl (2008), who studies the strength of the
transmission of economic outcomes by family size and birth order in Sweden,
fertility considerations are lacking in the economic literature on intergenera-
tional mobility. As a case in point, note that the term “fertility” is absent from
many of the most widely cited reviews of the income mobility literature. See
e.g. Solon (1999), Solon (2002), Corak (2006), Bjorklund & Jantti (2009), Blan-
den (2009), and Jéntti & Jenkins (2015). This demonstrates that fertility as a
source of cross-country differences in intergenerational income mobility has re-
ceived limited attention so far, and thus the quantitative importance of fertility
differences remains unclear.! To this end, this paper contrasts fertility patterns
in two countries that are consistently ranked at opposing ends of the income mo-
bility spectrum, the USA and Sweden, and uses a simple decomposition exercise
to quantify the importance of fertility differences for income mobility metrics
across countries.

While the discussion of fertility in the mobility literature is limited, the topic
pervades several related literatures. A large number of studies in sociology and
demography focus on fertility differences in the parental generation and describe
fertility gradients along the extensive (“who becomes a parent”) and the inten-
sive (“how many children does a parent have”) margin by social and economic
status, among others. The literature on the quantity-quality trade off focuses
on differences in the child generation based on the number of siblings. A range
of studies furthermore investigate the consequences of differential fertility for
the composition of subsequent generations, taking intergenerational persistence
patterns as given.

These various perspectives lend themselves to speculate about potential impli-
cations for intergenerational mobility. Starting from the distinction between
the extensive and the intensive fertility margin, note that both margins may
be relevant for intergenerational mobility parameters. Which margin of a given
population enters parenthood is affected by a variety of societal features such
as educational opportunities and opportunity costs of childbearing (Aaronson
et al., 2014; Baudin et al., 2015), as well as local mating market conditions, e.g.
the degree of social selectivity and the attributes relevant for partner choice. If
this marginal population differs from the general population along dimensions
related to the transmission of economic status, then this selection may affect

Hn this paper, I use the concept of intergenerational income mobility for expositional
purposes, but extensions to other forms of mobility are easily conveived.



mobility parameters.?

Regarding the intensive fertility margin, the literature on the income-fertility
gradient suggests that different social groups have on average a different num-
ber of offspring. The quantity-quality trade off furthermore suggests that the
parents’ number of offspring (or the child’s number of siblings) affects child
outcomes, which in combination with the socioeconomic gradient in family size
may induce a correlation between parental and child outcomes. To the best
of my knowledge, Lindahl (2008) is the only existing study to show that the
strength of the transmission of economic outcomes varies by the number of off-
spring and birth order, using data from Sweden. I am not aware of any study
that establishes equivalent estimates for the USA.

Cross-country differences among these fertility-related parameters could thus
imply differences in mobility parameters. Regarding the extensive margin, if so-
cietal features relevant for the selection into parenthood vary across countries,
then the composition of parents that we observe might differ, i.e. some individ-
uals that do not have children in one country might have children in another.
Regarding the intensive margin, it is conceivable that both the socioeconomic
gradient in family size and the importance of family size for child outcomes vary
across countries. Different fertility patterns moreover imply different composi-
tions in corresponding samples, thus inducing differences in estimated mobility
measures. For instance, if mobility is highest for two-child households and
lowest for four-child households, and one country is dominated by two-child
households while another country is dominated by four-child households, then
mobility measurements in these countries would differ due to different popula-
tion compositions.

Despite these reasons to suspect that fertility patterns may have repercussions
for mobility metrics, not much is known about how fertility patterns differ and
how important such differences are for intergenerational mobility estimates. The
aim of this paper is therefore twofold: first, I establish baseline descriptives for
both Sweden and the United States to assess if fertility patterns are different
across these countries. For doing so, I use data sets and measures widely used
in intergenerational income mobility studies. Second, I decompose popular mo-
bility metrics to quantify the importance of different subgroups based on the
parents’ number of offspring, and to simulate bounds taking into account dif-
ferences in the selection into parenthood.

Combining fertility and mobility perspectives requires some consideration of

2To provide an example: consider individuals suffering from heritary mental conditions.
Such conditions arguably affect economic outcomes of both parents and offspring, implying a
stronger parent-child similarity. In Sweden, between 1934 and 1975 eugenic policies prevented
many such individuals from having children by means of mandated sterilization. Since we
do not observe such parent-child pairs in Swedish samples, estimated mobility metrics thus
indicate a more mobile society compared to a situation in which we observed these children.
While this example is arguably extreme and this particular policy’s impact on mobility es-
timates likely small, it serves to highlight that the extensive fertility margin is relevant for
mobility estimates.



the study population of interest. The starting point for the fertility literature
are individuals and their fertility outcomes. That is, for a given population or
cohort, how many individuals have children at all, and if so, how many? From
a practical point of view, this implies starting from a representative generation
of individuals and matching offspring outcomes (if any) to them. The mobility
literature, on the other hand, considers the association of offspring outcomes
with equivalent outcomes of their parents.? That is, the mobility literature starts
from a representative generation of children, and matches parental outcomes to
the data. The difference between both approaches are thus individuals without
children.

For the purpose of this paper, it is helpful to realize that apart from different
information sets that tend to be used, the population of interest in the fertil-
ity literature encompasses the population of interest in the mobility literature.
Since the fertility approach includes individuals that do and do not have chil-
dren, the typical study population in the mobility literature is a subset of the
study population of the fertility literature. Individuals with children form the
parent-child pairs in the mobility literature, while individuals without children
are considered in the fertility literature, but not in the mobility literature. This
implies that taking the fertility perspective and starting from a representative
“parental” generation, the analytical possibilities are expanded to the fertility
domain without compromising the traditional mobility perspective. In partic-
ular, this facilitates the following three things: first, it renders an analysis of
fertility differences on both margins possible. Second, an analysis of parent-child
associations as in standard intergenerational mobility studies is possible using
the corresponding subset of the sample. Third, it provides a natural framework
to shed light on the importance of differences in childlessness by extending the
traditional parent-child pair analysis of the mobility literature to include child-
less individuals. In this context, note that I will distinguish between “parental
generation” or “potential parents” and “parents”’. Parents are individuals with
children, wheras the parental generation also includes individuals born during
the same years who do not have children.*

The remainder of this paper is organized as follows: In section 2, I provide a
brief overview of related literatures. Data sources and measures are presented
in section 3. Section 4 compares fertility outcomes across both countries, and
section 5 provides a statistical decomposition of mobility metrics to shed light
on the importance of fertility differences. Section 6 concludes with a discussion
of the results.

3 An alternative strand of the mobility literature looks at sibling correlations for all offspring
with at least one sibling, typically of the same sex. This approach does not rely on parental
information, but requires multiple siblings. In this paper I focus on the main strand of the
mobility literature, which is based on parent-child associations.

4See e.g. Hillmert (2013) or Song & Mare (2014) for a related discussion in the sociological
and demographic literature.



2 Literature

This paper relates to a variety of literatures. As I attempt to explain cross-
country differences in intergenerational mobility estimates by fertility differ-
ences, I will review the corresponding literatures below. I will furthermore
point to a related literature in demography that is concerned with consequences
of education-fertility gradients.

FERTILITY: Fertility as a research topic spans multiple disciplines, such as de-
mography, sociology, biology, economics, and many more. As such, the literature
on fertility itself is vast and can in its entirety not be reviewed here. However, see
Balbo et al. (2013) and references therein for the relevant literature in advanced
societies. The following follows the distinction between the extensive and the
intensive margin, where the extensive margin reflects selection into parenthood
or childlessness and the intensive margin reflects the number of offspring.

The literature on selection into parenthood is rather small and mostly descrip-
tive, predominantly depicting various trends and gradients in childlessness in
different countries. See for instance Miettinen et al. (2015) and Tanturri et al.
(2015) for childlessness trends and related research. Recent theoretical contri-
butions in economics have been made by Aaronson et al. (2014) and Baudin
et al. (2015). Aaronson et al. (2014) show that expanding educational oppor-
tunities for women leads to delayed motherhood, while expanding educational
opportunities for their potential children increases the likelihood of having a
child, and reduces the overall number of children. Baudin et al. (2015) built
a structural model of fertility to disentangle various causes of childlessness in
the USA, and find that 2.5% of women were childless because of poverty, and
8.1% of women were childless because of high opportunity costs of childbearing.
Other studies involving the extensive margin of fertility include Lundborg et al.
(2014), who investigate female labor supply responses to childbirth after IVF
treatments.

It is noteworthy that most studies focus exclusively on women and maternal
childbearing. Notable exceptions include Zhang (2011), Boschini et al. (2011),
and Schytt et al. (2014). Zhang (2011) provides a differentiation of male from
female fertility patterns, predominantly using Taiwanese data. Boschini et al.
(2011) document fertility trends (along both margins) and mid-career earnings
of Swedish men and women. Schytt et al. (2014) elicit reasons for staying
childless in a sample of Swedes that in 2009 were 28-40 years old, and finds that
the lack of a suitable partner is the dominant reason (60%) among respondents
aged 36-40, suggesting that socially selective pressures in the mating market
may play an important role.

While the extensive fertility margin is relatively understudied, the intensive fer-
tility margin has been studied more extensively. Documenting differences in
the number of offspring by group membership has a rather long tradition. See
e.g. Westoff (1954) and Kiser (1960). A typical finding is that more advantaged



groups (for instance in terms of education, occupation, or wealth) have fewer off-
spring than less advantaged groups.” Apart from the income-fertility gradient,
which focuses on parental differences, a large literature on the quality-quantity
trade off focuses on differences in child outcomes by number of offspring. The
trade off is well established theoretically (Becker, 1960; Becker & Lewis, 1973;
Becker & Tomes, 1976) and supported by cross-sectional associations (Blake,
1989; Hanushek, 1992; Bjorklund et al., 2004). Using instrumental variable
techniques, support for a causal interpretation of these associations has been
found by e.g. Rosenzweig & Wolpin (1980), Céaceres-Delpiano (2006), Conley
& Glauber (2006), Rosenzweig & Zhang (2009), and Liu (2014). On the other
hand, Black et al. (2005), Angrist et al. (2010), and Aslund & Gronqvist (2010)
do not find evidence for a causal effect. However, Mogstad & Wiswall (2016) re-
analyzed the results by Black et al. (2005), and point out that their non-results
are due to the specification used, which the results by Aslund & Gréngvist
(2010) are also based on. In particular, Mogstad & Wiswall (2016) find that
a child’s educational attainment responds to the number of siblings, with ed-
ucational attainment of first-born children being maximized with one sibling,
and two siblings maximizing educational attainment of second-born offspring.
First-born children still benefit from up to three siblings, though to a smaller
degree, while the average educational attainment of second-born children de-
creases with more than two siblings. These results, based on Norwegian data,
suggest that the optimal family size for offspring’s educational attainment is
two to three.

DIFFERENTIAL FERTILITY AND POPULATION COMPOSITIONS: A distinct but
related literature examines fertility transitions and their intergenerational con-
sequences. For instance, Mare (1997) and Musick & Mare (2004) study how
fertility gradients affect the composition of subsequent generations in terms of
education levels or poverty status, and find only negligible effects. Focusing on
developing countries, Vogl (2015) finds that fertility differentials traditionally
raised the average education levels of the next generation (since advantaged
households used to have more children), while in the period after 1960 they are
depressing the average education levels of the next generation due to a reversal
of the fertility-education gradient.

INTERGENERATIONAL INCOME MOBILITY: Intergenerational income mobility
is the topic of a vast literature. Reviews include Solon (1999), Grawe (2006),
Bjorklund & Jéantti (2009), Black & Devereux (2011), and Jéntti & Jenkins
(2015). Although cross-country comparisons are difficult to make since mobility
estimates tend to be sensitive to sampling rules and measurements employed,
evidence from studies estimating mobility metrics for multiple countries using
identical approaches generally find that the USA is less mobile than Sweden.
For reviews with a particular focus on cross-country comparisons, see e.g. Solon
(2002), Corak (2006), and Blanden (2009), among others.

5This statement refers to developed countries and time periods relevant for this study. In
earlier historical periods, or in some developing countries, high status was associated with a
larger number of offspring. See e.g. Skirbekk (2008) and Vogl (2015).



Few mobility studies address topics related to fertility patterns directly. Grawe
(2006) shows that up to a quarter of the variation in mobility estimates across
studies can be explained by the average age at which fathers are observed in dif-
ferent samples, although this is more related to life cycle bias than fertility per
se. Lindahl (2008) is the only study to estimate intergenerational elasticities by
family size and birth order, and finds that intergenerational income elasticities
tend to decrease with family size and birth order using Swedish register data.
Fan & Zhang (2013) develop an overlapping generation model linking intergener-
ational mobility and differential fertility to investigate the role of private versus
public education. To the best of my knowledge, there is no study comparing the
importance of fertility differences for mobility metrics across countries.

3 Methods and Data

To measure intergenerational dependence, a variety of metrics exist in the lit-
erature. Two popular measures are the intergenerational elasticity (IGE) and
Spearman’s rank correlation coeflicient. The typical measure for the intergener-
ational elasticity is the estimated slope coefficient 3 in the following regression
equation:

In(ys) = a+BIn(y)) +e (1)

where y§ denotes a measure of child i’s lifetime income and y? the corresponding
income measure of child ¢’s parent. Both income measures are log-transformed
to facilitate an interpretation of the slope coefficient as elasticity.

Spearman’s rank correlation coefficient is given by the sample analogue of

cou(re, rP)
p=——"—" (2)
OpcOypp
where ¢ denotes the relative income ranks of the children’s generation, and P
the parental income ranks in the parental generation.

The IGE is traditionally the most commonly used measure, so that its use facili-
tates a comparison with the existing literature. The rank correlation has gained
popularity in recent years since it avoids conceptual shortcomings of the IGE.
See e.g. Jantti & Jenkins (2015) for a discussion of mobility concepts. Nybom &
Stuhler (2015) have furthermore shown that rank correlations are more robust
to biases that arise from the unobservability of lifetime income.

Both of these measures require data on parents and offspring, and for both in-
tergenerational analyzes as well as the analysis of fertility patterns age ranges
at which outcomes are measured require attention. In the following, I there-
fore describe the data sources and measures used in this study, as well as the
necessary sample restrictions.



Data: For Sweden, administrative data from the Multigeneration Register,
administered by Statistics Sweden, contains information on so-called index in-
dividuals, which are all individuals born in Sweden in the period 1932 - 1967,
as well as their siblings and children (SCB, 2011). I use a 35% random sample
of these data. Parent-child links are based on legal status, and the absence of
an official link to a child is interpreted as childlessness. While this may lead to
an underestimation of the number of children in case fatherhood is unknown to
legal authorities, children with unidentified fathers are rare in Sweden (Bjork-
lund et al., 2011).% Income data come from official tax registries, and all data
are measured until 2007, i.e. the latest born index individuals are observed until
age 40, and the oldest until age 75.

For the United States, I use the Panel Study of Income Dynamics (PSID, 2016).
The PSID contains a variety of self-reported individual and household level mea-
sures and constitutes a combination of two different samples drawn from the US
population in 1968: The Survey Research Center (SRC) sample is a represen-
tative sample of the US population, and the Survey of Economic Opportunity
(SEO) sample is an oversample of socioeconomically disadvantaged groups. All
subsequent analyses apply sample weights to render the results representative
for the US population. Fertility outcomes are observed until 2013 via responses
to the Child Birth and Adoption questionnaire, which was added to the PSID in
1985 and is updated in each wave. This questionnaire elicits individual’s retro-
spective birth histories and covers the number of all births, regardless of whether
or not they live in the same household. For the subset of children that lived
in the household when the parent entered the PSID, or at any time afterwards,
economic outcomes for the mobility analysis can be observed.” Income data are
self-reported and taken from the Cross-National Equivalent File.

For both countries, I use individual labor income averaged over the mid-career
years to attenuate life cycle biases in earnings data (Solon, 1989; Haider & Solon,
2006; Nybom & Stuhler, 2015). More precisely, I average all available income
observations over the ages 30 to 45. Note that for individuals born 1963 and
later, the age range for which income is measured is truncated according to the
latest age at which we observe their income. All income data are expressed in
prices of 2006. I furthermore truncate the income observations at the equivalent
of USD 10000 average annual labor income.®

The income ranks necessary for the estimation of p are computed as follows:
First, I group individuals in four to five year intervals. This is done to stan-
dardize ranks by cohorts, taking into account that some single year cohort sizes
in the PSID are rather small. Here, the first cohort covers 5 years, all other
cohorts 4 years. Within each of these cohorts, I then compute income ranks rel-

SFatherhood may also be misattributed, in which case the number of children is overstated
for some men while understated for others.

"The mobility metrics are thus based on legal status in Sweden and on cohabitation in
the USA. Using Swedish data, Bjorklund & Chadwick (2003) show that this distinction is
inconsequential for the resulting mobility estimates.

8This leads to the exclusion of 16993 Swedes and 78 Americans.



ative to the complete (same-sex) cohort, i.e. including those without children.
The ranking is based on the absolute level of income, including observations
with zero income. Ties are resolved at random, and confidence intervals are
based on the Fisher transformation.’

SAMPLE RESTRICTIONS: To rule out that cross-country differences emerge due
to different cohorts or measurements, I apply similar conventions to both coun-
tries. In terms of cohort coverage, my sample from the Swedish Multigeneration
Register is representative (and unconditional on fertility outcomes) for the time
period from 1932 to 1967. Since individuals in the original PSID sample must
have been born at the time of data collection in 1968, it covers individual birth
years up to 1967. For comparability, I therefore disregard US cohorts born after
1967 and before 1932. Moreover, the Swedish and US sample differ in coverage
to the extent that the former also includes individuals who died before 1968.
These individuals are excluded from the analysis.

I furthermore follow the majority of intergenerational mobility studies and focus
on father-son pairs for the intergenerational analysis. The comparison of fertility
patterns relies on father-offspring information.

Regarding the intergenerational analysis, I require that individuals are observed
until they are at least 40 years old, which implies that the offspring need to be
born before 1968. Hence, the intergenerational analysis is based on parents born
1932 or later with children born some time before 1968. Sample sizes by birth
cohort are shown in figure 1, which also indicates the corresponding fractions of
individuals with no child, a child born in or before 1967, and a child born after
1967. Note that all parents in my sample were born before 1953.1°

COMPLETED FERTILITY: For the comparison of fertility outcomes of men, it is
an open question at which age we observe completed fertility. In figure 2, I plot
the fractions of men having their first child — corresponding to the extensive
margin — or their last child — corresponding to the intensive margin — after the
age of 40, 45 or 50, by birth cohorts. We see that in general only few men
have their first child after the age of 40, and having the first child at an age
later than 45 is rare. Having the last child after the age of 40 is more common,
though few have their last child after the age of 45, and having a child after 50
is uncommon.

The preferred age at which to observe completed fertility is thus age 45, though
observing fertility at age 40 is a reasonable proxy regarding the extensive margin.
Since fertility outcomes for the Swedish sample are observed until 2007, and for
the US sample until 2013, this implies that we observe completed fertility for
the parental generation, i.e. for the cohorts born up until 1952. Even for the
child generation we observe a reasonable proxy for the extensive fertility margin,

91 follow the discussion in Ruscio (2008) and compute 95% confidence bounds using the

Fisher transformation given by CI(p) = tan (arctan(ﬁ) + \}%).

10Age at birth is very similar across countries. See figure 3.




as well as for the intensive margin for cohorts born up until 1962. For cohorts
born 1963 or later, the final number of children may be understated.

DESCRIPTIVE STATISTICS: Descriptive Statistics are presented in table 1. For
each country, I present the average log income of sons, the corresponding income
of the fathers, as well as their average number of children and the average age
at birth of the son. The main difference between both countries is the average
number of offspring, which is higher in the USA compared to Sweden.

4 Fertility patterns: Sweden vs. USA

In the following, I compare fertility outcomes in Sweden and the USA. Following
the literature on differential fertility and the reversal of the fertility-education
gradient, I present comparisons stratified by income groups.

The overall distribution of fathers’ total number of children by country is shown
in table 2. It is noteworthy how few American men in the PSID have only one
or two children. The US sample contains about 25 (26) percentage points fewer
fathers with one (two) offspring, and 14 percentage points more fathers with
four children.

In figure 4, I show the evolution of the extensive and the intensive fertility
margin from 1932 to 1967. The upper panel represents the fraction of childless
individuals, and the lower panel the average number of children for those with
at least one child. The first, second and third column represent individuals
whose income rank falls into the bottom 33%, middle 33% and top 33% of the
cohort-specific distribution. The fourth column represents all income groups
pooled. Shaded areas represent 95% confidence bands. I additionally show
income gradients more directly in figure 5 with error bars corresponding to 95%
confidence intervals.

Several differences by margin, over time, and between countries can be found.
First, in both countries, childlessness is more frequent in low income groups, and
it increases over time. From 1932 to 1967, childlessness in Sweden increased in
the bottom third of the income distribution from 28% to 41%, and from 10% to
about 22% in the top third of the income distribution. In the USA, childlessness
increased from 6% in the 1932-1937 cohort to 44% in the 1963-1967 cohort in
the lowest income group, and from 8% to 13% in the highest income group.
The increase is larger for low income groups than for high income groups.'!
Focusing on the parental generation (pooled across all income groups), Sweden
has a higher prevalence of childlessness than the USA. For the child generation,

1 Boschini et al. (2011) argue that assortative mating patterns may explain the increase
in childlessness among (Swedish) men. Since women traditionally form unions with men of
similar or higher qualification levels, the improved educational attainment levels for women
may have led to a relative scarcity of suitable partners for low educated men.

10



on the other hand, differences are considerably smaller, and confidence intervals
are largely overlapping.

Second, the average number of children follows an income gradient in both coun-
tries, with poorer men having more children. For Sweden however, although
statistically significant, the income gradient is rather small. The average num-
ber of children is furthermore declining over time, though this trend is more
pronounced for the USA than it is for Sweden. From 1932 to 1967, the average
number of children in the bottom third of the income distribution decreased
from 2.52 to 2.08 in Sweden. In the top 33% of the income distribution, it de-
creased from 2.34 to about 2.05. In the USA, the average number of offspring
decreased from 3.86 in the 1932-1937 cohort to 2.82 in the 1963-1967 cohort
in the lowest income group, and from about 3.25 to about 2.32 in the highest
income group. The decrease in the average number of children in the USA is
furthermore driven by the pre-1953 cohorts, for which the country differences
are largest as well.

Figure 5 focuses on income gradients more directly, with a sample split into
pre- and post 1953 periods to distinguish between the parental generation and
offspring. Most confidence intervals around the corresponding point estimates
are disjoint, with the exception of the middle and top income groups for the
USA. As discussed above, income gradients in the number of offspring are small
for Sweden, but larger for the USA.

There might be concern that the differences in the intensive margin are driven
by men with a particularly large number of offspring. In figure 6, I therefore
show the distribution of the number of offspring by income groups. The left
column presents the distributions for Sweden, and the right column presents
the distributions for the USA. The upper, middle and lower panel indicate the
bottom, middle and top third of the income distribution, respectively. We see
that while the distribution of number of children exhibits fatter tails in the
USA, a larger mass is concentrated at three and four children, so that men
with a particularly large number of offspring do not drive our results. In the
following, I top-code the number of offspring at 6 since the tails in both countries
are thin at larger offspring counts.

In summary, a higher fraction of men in Sweden remain childless, and those with
children have fewer than their American counterparts. There is furthermore an
income gradient in childlessness, with low-income groups being more likely to
stay childless than high-income groups, and an income gradient in the number
of offspring, with low-income groups having more children on average than high-
income groups. The income gradient on the intensive fertility margin is more
pronounced in the USA than in Sweden.

11



5 Fertility differences and intergenerational in-
come mobility

Statistical decompositions and counterfactual simulations can provide insights
into how important these fertility differences are for intergenerational mobility
estimates. For this purpose I decompose the intergenerational income mobility
measures into group-wise contributions. Let g = 1,...G indicate groups in the
population according to the father’s number of offspring. Following Hertz (2008)
we can then decompose the IGE into

-%, (Bg
g

where 7, indicates group g¢’s relative share in the population, Bg the group-
specific elasticity, &ip the estimated variance of parental income in group g, &2p
g
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the estimated variance of parental income over all groups, y” and ¢ the means
of parents’ and children’s income, and y! and y; the means of parents’ and
children’s income in group g. Let us furthermore define the scaled within-group

elasticity as g := 39&55 /&5,), the between-group effect as b, :f (¥h — o°)(vg —
gc)/&gp, and the unweighted contribution of group g as g := B4 + b,.

Similarly, Spearman’s rank correlation coefficient can be decomposed into:

1= S, (2500 4 BTG 0) "
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with equivalent definitions as above. For ease of notation, I refer to B and p as
w, and to 8 and p as @.

This decomposition highlights the distinction between the group-specific trans-
mission of economic outcomes wy, and the between-group contribution b,. The
between-group contribution consists of the parental deviation from the overall
mean (y — y”)/6yr, which I denote by 22, and the corresponding difference on
the offspring level (7 —§¢)/Gy», which I denote by zg. For the rank correlation,
the corresponding expressions are (79 —77)/G,» and (75 — 7¢) /6, where I sim-
ilarly denote each component by 2! and zg. The first term accounts for average
income differences between groups, i.e. the income-fertility gradient, while the
latter term reflects average differences in child outcomes by sibship size, which
is the primary concern of the literature on the quantity-quality trade off.

To shed light on group-specific patterns of intergenerational mobility, between-
group contributions need to be taken into account separately since within-group
mobility estimates ignore group-specific mean differences. The latter is problem-
atic for at least two reasons: first, individuals of a given group may be confined
to certain parts of the overall distribution, indicating long term persistence of
economic outcomes not reflected in @,. For instance, if father-son pairs in which
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the father has a large number of offspring are confined to the bottom of the in-
come distribution, then within this part of the distribution the sons may appear
mobile, yet overall they are still confined to the bottom. Second, as evidenced
by the literatures on differential fertility and the child quantity-quality trade off,
income-fertility gradients and effects of sibship size on child outcomes are po-
tentially important. By focusing on the variation around group-specific means,
within-group estimates are uninformative about these effects to the extent that
they are captured in average group differences. It is thus necessary to take both
Wy and by into account for group-specific comparisons. I follow Hertz (2008)’s
proposal and use the group-specific contribution §, as a measure of the group-
specific intergenerational persistence capturing both within- and between-group
differences.

The above decomposition additionally provides a framework for counterfactual
simulations that can be used to assess the importance of differences along both
fertility margins. Differences along the intensive margin can be addressed by
changing the relative weights 7, and income gradients can be manipulated with
by. Differences along the extensive margin can be addressed by imputing hy-
pothetical values for missing individuals. Before I present these counterfactual
simulations, I establish baseline estimates and the decomposition into within
and between-group contributions.

5.1 Mobility estimates

WITHIN-GROUP ESTIMATES: Table 3 presents IGE and rank correlation esti-
mates, both for all fathers regardless of their number of children (g = any), as
well as for fathers with a specific number of offspring (¢ € 1,...,6). The former
represent baseline estimates that are methodologically similar to estimates com-
monly reported in mobility studies, and the latter represent the within-group
estimates. The baseline estimates show that Sweden is more mobile than the
USA, both in terms of the intergenerational elasticity (0.27 vs. 0.44) and in
terms of rank correlations (0.25 vs. 0.36). They are furthermore well aligned
with the existing literature. For instance, Corak (2006) report preferred elas-
ticity estimates of 0.27 for Sweden and 0.47 for the USA in a review of relevant
studies. Blanden (2009) reports very similar preferred elasticity estimates for
both countries in another review. Findings from rank correlations tend to be
similar. See e.g. Mazumder (2015) for PSID results, as well as Corak et al.
(2014) and Nybom & Stuhler (2015) for results on Swedish data.'?

The within-group point estimates indicate that Sweden is more mobile across
all groups, though note that US metrics are imprecisely estimated. This is re-
flected in formal tests, also presented in table 3: Out of twelve group-specific
comparisons, only 4 differences are significantly different from zero on the 5%

12The exception is Corak et al. (2014)’s preferred estimate of the US rank correlation, which
is lower than other estimates and on par with the Swedish rank correlation.
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level, and 5 on the 10% level. Regarding the relationship between within-group
estimates and the number of offspring, I find that within-group estimates are
decreasing in the number of offspring, similar to results reported by Lindahl
(2008). This pattern is more pronounced for the IGE than for the rank correla-
tion, though. For the USA, within-group estimates appear more unstable than
Swedish estimates. For instance, the IGE for American men with only one child
is estimated to be 0.76, which is unusually large. The corresponding rank cor-
relation appears more reasonable, although the rank correlation for American
men with two children (0.29) appears low compared to American men with one
(0.55) or three (0.49) children.

BETWEEN GROUP CONTRIBUTIONS: To move from within-group estimates to
mobility metrics that take between-group contributions into account, I present
the constituent parts of the decomposition according to equations 3 and 4 in
figure 7. The left panel contains the decomposition of the intergenerational
elasticity, and the right panel contains the rank correlation. I first present the
sample weight 7, and then the within-group estimate for the mobility metric
B or p. In the third row I show the scaled metric B or p, before I present
the between-group component b, and the group-specific persistence measure

3.

Figure 7 highlights that while within-group estimates indicate that a larger
number of offspring is associated with higher mobility, the picture is more nu-
anced when between-group differences are taken into account. This is due to
two effects: first, the within-group estimates are scaled with the ratio of the
group-specific standard deviations to the overall standard deviation in income
(or ranks). These scaled within-group estimates follow more closely an inverse-u
shaped relationship in the number of offspring. Second, between-group contri-
butions are added, and between-group contributions tend to be large for men
with many offspring, thus accentuating the persistence among this group. Us-
ing ¢, as the preferred group-specific persistence measure reveals that the latter
effect dominates in Sweden and a larger number of offspring is associated with a
higher degree of intergenerational persistence. In the USA, on the other hand,
the persistence tends to decrease in the number of offspring, though due to the
instability in US estimates definite statements are difficult to make.

Some country-specific differences in between-group contributions and fertility
patterns are worth pointing out. In Sweden, the largest between-group differ-
ences are observed for men with five and more children. In the USA, large
between-group differences can be observed for men with six or more children,
but also for men with only one child. The distribution of the number of off-
spring exacerbates this contrast as there are only few men with five or more
children in Sweden, and comparatively many men with a large number of off-
spring in the USA. The weighted sum of the between-group contributions to
the IGE (3_, mgbg) amounts to 0.01 for Sweden and to 0.06 for the USA. This
highlights the relative importance of between-group differences: Given that the
absolute difference between the Swedish and American IGE is 0.17, it follows
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that the difference in between-group components (i.e. 0.05) accounts for almost
a third of the of the cross-country difference. The corresponding values for rank
correlations are very similar.

5.2 Counterfactual scenarios:

Using the decompositions of B and p outlined in equations 3 and 4, I simulate
counterfactual values for the IGE and the rank correlation under different sce-
narios, changing one parameter at a time. It is important to stress that this
kind of counterfactual thought experiment amounts to an accounting exercise,
which is not to be mistaken for evidence generated from randomized controlled
trials or natural experiments. Rather, these simulations are useful to highlight
potentially important sources of cross-country differences.

I investigate the following three scenarios:

First, to quantify the role of within- and between-group contributions, I calculate
both countries’ mobility metrics without between-group effects (b = 0) and
without within-group effects (@ = 0). Second, to shed light on the importance of
different parts of the decomposition, I simulate mobility metrics using identical
parameters for each country. I do this for the distribution of the number of
offspring 7, the within-group effects @, the parental income-fertility gradient
zP | the offspring’s fertility-outcome gradient z¢, and the entire between group
contribution b. Third, to account for differences on the extensive margin, I
compute possible values for the mobility metrics for a situation in which all
childless individuals (i.e. g = 0) would have had children. In this respect,
observe that with the exception of By and yg for the IGE, and po,r§ and s;¢
for the rank correlation, we observe all relevant variables necessary to add this
group to the composition in equations 3 and 4. I impute values for the missing
offspring as the average of corresponding outcomes of children that belong to
the 10 observationally most similar fathers, with similarity being assessed via a
nearest neighbor algorithm using year of birth, income, income rank, years of
education, and marital as well as employment status in 1990. Using hypothetical
values for the remaining unknown parameter BO and pg, I can thus bound the
effects of childlessness on mobility metrics using either perfect within-group
mobility or perfect within-group inheritance of economic outcomes. That is,
assuming wy = 0 yields an lower bound, and assuming @y = 1 yields an upper
bound.

All results are presented in table 4.!3 The first three columns indicate IGE
estimates, and the last three columns indicate rank correlations. I first report
results for Sweden, then for the USA, and then I present the ratio of the coun-
terfactual difference A* to the baseline cross-country difference A, which is 0.17
for the IGE and 0.11 for the rank correlation. To evaluate these results relative
to the basic estimation uncertainty, I present 95% confidence intervals for the

13The main constituent parts of the decompositions are presented in tables 7 and 8
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baseline estimates in table 5, and indicate counterfactual values that lie outside
of these intervals in bold in table 4.

These counterfactual scenarios lead to the following five observations: First, by
setting b = 0 or @ = 0, we learn that about two thirds of the cross-country
difference originates from differences in within-group estimates, and about a
third of the cross-country difference can be explained by differences in between-
group contributions. Hence, both parts play a non-negligible role in creating
the gap between Swedish and American mobility metrics, though within-group
transmission of economic outcomes constitutes the dominant part. However,
note that the estimation uncertainty is large for the USA, which implies that
US mobility metrics with b = 0 remain within the 95% confidence interval of
the baseline estimates.

Second, applying the Swedish distribution for the intensive fertility margin (i.e.
7) to the USA or applying the US distribution to Sweden both increase corre-
sponding IGE estimates. For the US case, a larger fraction with fewer children
leads to a higher IGE due to the relatively large within-group estimate for men
with few offspring. For Sweden, the between-group component for men with a
large number of offspring outweighs the lower within-group component, and US
weights for these groups are several times larger than the corresponding Swedish
weights. This has the following implications for the cross-country differences:
applying the Swedish distribution to the USA increases the cross-country dif-
ference substantially, both in terms of the IGE but also in terms of the rank
correlation. Applying the US distribution to both countries decreases the differ-
ence since mobility metrics for Sweden indicate a stronger persistence for men
with many offspring, which are more frequent in the USA.

Third, applying Swedish within-group estimates to both countries comes close to
equalizing mobility metrics, while applying American within-group estimates to
both countries reverses the mobility ranking in terms of the IGE, but equalizes
rank correlations. The reversal of the IGE is an artifact of the large within-
group estimate for American men with one offspring, though. This is discussed
in greater detail below.

Fourth, applying various components of the between-group contributions reveals
that neither changing zP nor z¢ substantially affects mobility metrics. While
applying the Swedish income-fertility gradient to the USA raises the IGE and the
rank correlation to some extent, the increase is small compared to the baseline
estimation uncertainty. The same holds true for changing the fertility-child
outcome gradient, which tends to only marginally decrease US mobility metrics.
Only the application of the American between-group component b, i.e. the
interaction between zP and 2¢, leads to substantial increases in Swedish mobility
metrics and a reduction of the cross-country difference by 29% and 31% for the
IGE and rank correlation, respectively.

Fifth, the bounding exercise gives the following results: First, the bounding
exercise yields substantial changes in mobility metrics only for Sweden, which
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reflects that childlessness is more prevalent in Sweden and estimation uncer-
tainty lower relative to the USA. Regarding the implied country-differences: if
the same lower bounds are applied to both countries, the cross-country differ-
ence for the IGE stays roughly the same, though the difference for the rank
correlations decreases. This is because the Swedish rank correlation decreases
relatively less than the American rank correlation, so that the difference between
both countries becomes smaller. On the other hand, applying the same upper
bound to both countries results in converging mobility metrics. The possibility
of differential selection across countries provides further insights. For a situation
in which B@gwede” =1 and Béf 84 =0, the cross-country difference would be as
small as 0.05 for the IGE, and 0.04 for the rank correlation. This provides two
important insights: first, the country differences in mobility metrics could in-
deed be sensitive to differential patterns of selection into parenthood. However,
the upper bound of 0.35 for the Swedish IGE is still lower than the lower bound
of 0.4 for the USA, which leads to the second insight from this exercise: Sweden
remains more mobile than the USA even when we take extreme scenarios for
childless individuals into account.

It is an open question to what extent the above results are influenced by poten-
tially unreliable within-group estimates for the USA. In particular, the value of
A{J ¥ =0.76 and pY° =0.29 appear questionable, given the surrounding values.
To assess the importance of these two within-group estimates, I extrapolate the
value of B{] 9 and interpolate the value of 5§ based on a second-order polyno-
mial approximation. This yields values of 0.42 for the IGE, and 0.43 for the rank
correlation, both of which are more in line with other within-group estimates.
Using these values I recreate table 4 in table 6, which shows that all main con-
clusions are qualitatively similar, with the exception that using the American
within-group estimates, the cross-country difference is largely diminished rather
than reversed. This establishes that this earlier finding is indeed the consequence
of the large IGE estimate for American men with one offspring.

Overall, these results provide three major insights: First, if we measure the
importance of different parameters by the magnitude of the induced change in
the cross-country difference, then the within-group components 3 and p are most
important, followed by differences along the intensive fertility margin 7. Second,
the extensive fertility margin potentially matters in a situation with differential
selection into parenthood in both countries. Given the dearth of research on
selection into parenthood in general, and for men as well as across countries in
particular, it is however difficult to attach likelihoods to such a scenario. Third,
neither income-fertility gradients z? nor fertility-child outcome gradients z¢ are
by themselves sufficiently different across countries as to make a substantial
difference for mobility metrics. The increase in Swedish mobility metrics when
using the American between-group components may hint at a potential role for
an interaction between zP and z¢, although the change in American mobility
metrics is small when using the Swedish equivalent.
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6 Conclusion

Intergenerational mobility estimates differ across countries and cross-country
fertility differences are one potential source for these differences. In this paper
I contrast fertility patterns of Sweden and the USA to establish differences in
fertility patterns between both countries. I furthermore use a simple decom-
position exercise to document how intergenerational persistence varies by the
number of children within both countries, as well as how important differences in
fertility patterns are for cross-country differences in mobility parameters.

I find that a larger fraction of men remains childless in Sweden, and those with
children have fewer than their American counterparts. Both fertility margins
follow an income gradient: low-income groups are more likely than high income
groups to stay childless, though conditional on having at least one child low in-
come is associated with a larger number of offspring. The income gradient on the
intensive fertility margin is more pronounced in the USA, though. Regarding the
within-country association between intergenerational persistence and fertility, I
find that a larger number of offspring is associated with stronger intergenera-
tional persistence in Sweden, but with less persistence in the USA.

Decomposing the sample into groups defined by the number of offspring allows to
distinguish between within- and between-group contributions, as well as to shed
light on the importance of the population composition. I find that about 2/3
of the cross-country difference comes from differences in within-group and 1/3
from between-group components. Neither the income-fertility gradient nor the
fertility-child outcome gradient by themselves are very different across countries,
though, albeit an interaction between both may be relevant. The population
composition, however, plays an important part in shaping cross-country mobility
differences. Since a low number of offspring is more prevalent in Sweden, and
a large number of offspring more common in the USA, this implies that in
both countries low-persistence groups receive large weights. If the USA had
the Swedish population composition in terms of number of offspring, the cross-
country difference would increase by at least 26% due to relatively larger weights
on high-persistence groups, i.e. fathers with few offspring. Similarly, if Sweden
had the US population composition, the cross-country difference would decrease
by at least 17%. This is because of an increase in Swedish mobility metrics due
to larger weights on fathers with many offspring — a group exhibiting stronger
persistence. Under some scenarios, cross-country differences in mobility metrics
are furthermore sensitive to differential selection into parenthood, though the
prevalence of the latter is difficult to ascertain due to the lack of research in this
area.

In general, this paper documents that mobility metrics are sensitive to the fer-
tility parameters in a given country, and given the startling scarcity of research
linking fertility and intergenerational persistence, the fertility-mobility nexus is
a promising avenue for future research.
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Figure 1: SAMPLE SIZES SWEDEN AND USA
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Panel Study of Income Dynamics. For Sweden, fertility outcomes are observed until 2007.
For the USA, fertility outcomes are observed until 2013, and the age of the last valid update
of the birth history data is restricted to be at least 40.
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Figure 2: FRACTION OF MEN HAVING CHILDREN ABOVE AGE 40, 45 OR 50
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Share of Swedish and American men whose first and last child was born after the age of 40,
45 and 50, by birth cohort. The birth of the first child reflects a change along the extensive
fertility margin. The birth of the last child, indicating the intensive fertility margin, provides
information about the age at which completed fertility is observed.
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Figure 3: DISTRIBUTION OF AGE AT BIRTH FOR PARENTS WITH CHILD BORN
BEFORE 1967
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A comparison of the distribution of the age at birth for parents with a child born anytime
before 1967, by country.
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Figure 4: FERTILITY MARGINS BY INCOME GROUPS OVER TIME
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Fertility margins in Sweden and the USA, by birth cohorts and income groups. The shaded
area indicates 95% confidence intervals. Low, mid and high indicate individuals in the bottom
33%, middle 33%, and top 33% of the cohort specific income distribution.
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Figure 5: INCOME GRADIENTS OF FERTILITY MARGINS
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Income gradients of fertility margins in Sweden and the USA, pre and post 1952. Error bars
indicate 95% confidence intervals for the corresponding means.
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Figure 6: NUMBER OF CHILDREN BY INCOME GROUPS
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Figure 7: DECOMPOSITION OF MOBILITY METRICS
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resents the constituent parts of the decomposition for the intergenerational income elasticity,

and the right panel represents the corresponding parts for the rank correlation. The upper

row shows the corresponding sample weights 74. The second row shows the within-group es-

timates, with w as a placeholder for 5 and p. The third row shows the within-group estimates
scaled by the ratio of standard deviations of the corresponding income measures. The fourth

row shows the between group components by (with values below 0.005 rounded to 0), and the
last row indicates the group-specific measure of intergenerational persistence dq.
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Table 1: DESCRIPTIVE STATISTICS

Sweden USA

log income child 10.46 10.78

(0.43)  (0.61)

log income father 10.31 10.88
(0.39)  (0.50)

avg num offspring 2.12 3.77
(1.00)  (1.93)

avg age at birth 25.60 25.05

(3.72) (3.67)

n 91659 450

Descriptive statstics for Sweden and the USA (weighted). Standard deviations are reported

in parentheses. Income refers to individual labor income averaged over all available income
observations over the ages 30 to 45.

Table 2: FREQUENCIES OF FATHER’S TOTAL NUMBER OF CHILDREN

Number of Children Sweden % USA % A

1 25228  27.52 10 222 -25.30
2 41009 44.74 86 19.11 -25.63
3 17845 19.47 109 24.22 4.75
4 5200  5.67 99 22.00 16.33
5 1674  1.83 45 10.00 8.17
6
7
8

450  0.49 44 9.78 9.29
180  0.20 19  4.22 4.03
54 0.06 21 4.67 4.61

9 15 0.02 6 133 1.32
10 4 0.00 3 0.67 0.66
11 0 0.00 3 0.67 0.67
12 0 0.00 1 0.22 0.22
13 0 0.00 4 0.89 0.89
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Table 3: ESTIMATES BY NUMBER OF CHILDREN

Num Children Sweden SE USA SE A pval(A=0)

3 any 0.27  (0.004) 044 (0.054) 0.17 0.00
1 0.29  (0.007) 0.76 (0.228) 0.47 0.04

2 0.27  (0.005) 0.49 (0.145) 0.21 0.14

3 0.25  (0.007) 0.48 (0.114) 0.23 0.04

4 0.23  (0.013) 0.44 (0.109) 0.21 0.05

5 0.18  (0.022) 021 (0.162) 0.03 0.85

64 0.07  (0.040) 0.15 (0.105) 0.08 0.47

p any 0.25  (0.002) 0.36 (0.030) 0.12 0.00
1 0.24  (0.004) 0.55 (0.211) 0.30 0.15

2 0.24  (0.003) 0.29 (0.069) 0.05 0.45

3 0.24  (0.005) 0.49 (0.061) 0.25 0.00

4 0.23  (0.009) 0.39 (0.064) 0.16 0.01

5 0.20  (0.015) 0.27 (0.095) 0.08 0.41

6+ 0.10  (0.024) 0.14 (0.063) 0.04 0.56

Estimates of mobility metrics by number of children for Sweden and the USA. 3 represents
the intergenerational income elasticity, and p represents the rank correlation. A indicates the
country-difference and pval(A = 0) indicates the p-value for a test of no difference between
both estimates. any indicates baseline estimates, using all father-son pairs regardless of the

number of children.
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Table 4: COUNTERFACTUAL SCENARIOS

B p

Sweden USA A*/A Sweden TUSA A*/A
baseline 0.27 0.43 1.00 0.25 0.36 1.00
b= 0.26 0.37  0.67 0.24 0.32  0.66
O=0 0.01 0.06 0.33 0.01 0.05 0.34
7w = gpoweden 0.27 0.59 1.98 0.25 0.40 1.26
= qUSA 0.32 0.43 0.70 0.27 0.36 0.80
& = @Sweden 0.27 0.28 0.06 0.25 0.24 -0.03
O =Us4a 0.55 0.43  -0.69 0.36  0.36 0.04
2P = ppSweden 0.27 0.46 1.15 0.25 0.38 1.15
2P = P USA 0.27 0.43 1.00 0.24 0.36 1.03
2¢ = pCSweden 0.27 0.42 0.88 0.25 0.35 0.89
2¢ = z0USA 0.27 0.43 1.02 0.24 0.36 1.03
b = pSweden 0.27 0.47 1.23 0.25 0.39 1.24
h=pUs4 0.32 0.43 0.71 0.28 0.36 0.69
o =0 0.24 0.40  1.04 0.22 0.32  0.86
Qo =1 0.35 0.48  0.78 0.28 0.37  0.77

Various intergenerational persistence metrics for Sweden and the USA based on counterfactual
scenarios. b indicates between group effects, @ scaled within group estimates, m the sample
composition in terms of number of offspring, zP and z¢ the father’s as well as the sons’
contribution to the between group effect. Superscript Sweden or USA indicates that either
the Swedish or the American value has been imposed on both countries. A*/A indicates the
ratio of the counterfactual cross-country difference A* to the actual cross-country difference
A. Bold indicates that the corresponding metric lies outside the 95% confidence interval of
the baseline estimates.

Table 5: 95% CONFIDENCE INTERVALS

low CI  high CI

B Sweden 0.27 0.28
USA 0.33 0.54
p  Sweden 0.24 0.25
USA 0.28 0.44
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Table 6: COUNTERFACTUAL SCENARIOS, USING ADJUSTED US WITHIN-GROUP

ESTIMATES
B p
Sweden USA A*/A Sweden USA A*/A
baseline 0.27 0.42  1.00 0.25 0.39  1.00
=0 0.26 0.36  0.65 0.24 034  0.72
o=0 0.01 0.06 0.35 0.01 0.05 0.28
7 = qSweden 0.27 0.48  1.38 0.25 0.46  1.46
7 =nUS4 0.32 0.42 0.69 0.27 0.39 0.83
& = @Sweden 0.27 0.28 0.07 0.25 0.24 -0.03
o =wusa 0.44 042  -0.07 0.42 0.39 -0.21
2P = gp.Sweden 0.27 0.45 1.16 0.25 0.41 1.12
2P = PUSA 0.27 0.42  1.00 0.24 0.39  1.03
2¢ = goSweden 0.27 0.41 0.88 0.25 0.38 0.91
26 = zoUSA 0.27 042  1.03 0.24 0.39  1.02
b = pSweden 0.27 0.46 1.24 0.25 0.42 1.19
b=pUsA 0.32 0.42  0.69 0.28 0.39  0.75
o =0 0.24 0.40  1.05 0.22 0.34  0.86
Qo =1 0.35 0.47  0.78 0.28 0.39  0.79

Similar to table 4, but using adjusted within-group estimates for the USA. In particular, based

on a second-order polynomial fit, the values BIUS = 0.42 and pQUS = 0.43 are used.
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