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Abstract

There is continued debate, with important social consequences, about how social status is
transmitted between parents and children. In particular, how much does genetics as opposed
to social causation matter? In an ingenious recent article, Collado et al. (2023), using an
extended family lineage from Sweden and the outcome of years of education, claim that outcome
correlations across relatives are inconsistent with genetic transmission. In contrast, Clark
(2023) claims that a simple 3-parameter additive genetic model of social outcomes predicts
well correlations as remote as 4th cousins in a stable way for England 1600-2022. In this paper
we show that the genetic model of Clark (2023) fits the correlation in educational attainment
for extended sets of relatives in modern Denmark and Sweden as well as the 20-parameter
social causation model of Collado et al. Further, the parameter values in the genetic model
for Denmark and Sweden are similar to those found for a variety of social outcomes in both
pre-industrial and modern England.
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1. Introduction

In an ingenious recent article, Collado et al. (2023), set out to model the mechanisms of social
persistence and mobility in modern Sweden. To this end, they calculate from register data the
correlations in years of education and income of an extended set of 141 types of relatives.
These relatives are identified by linking children to each of their parents, parents to
grandparents, parents to siblings, siblings to marital partners, and so on through in-laws across
as many as five sets of parents. They then fit to 105 of these correlations a 20-parameter social
transmission model of status determination which has a combination of latent and observed
status, as well as marital matching on both latent and observed status. Their model also allows

for different effects by gender.

They use only 105 of the 141 available correlations in fitting the model because for both
cousins, and for in-laws related across more than three marriages, the fit of the model is poor.
Collado et al. are able to fit well the patterns of correlation with the 105 kinship types. This is
shown in Figure 1 where the observed and predicted correlations are displayed. That 20-
parameter model, however, while showing strong assortment in parenting, and strong
persistence across generations, does not offer much insight into why the explicit and latent
variables have the relative strengths observed. But by implication social mobility rates are low,

even in a welfare state such as Sweden.

Collado et al. (2023) further claimed to rule out the possibility that genetic transmission
can be the major determinant of social status in modern Sweden. They show that an additive
genetic model will not fit the observed correlation data. Their additive genetic model is a 5-
parameter restricted specification of their 20-parameter model, with either parental assortment
on the phenotype, or parental assortment on the genotype. In both cases the fit is poor, with
the model showing either too little, or too much, persistence with implied genetic distance.

Figure 2 shows how the best fit in each case accords poorly with the actual correlations.

However, as we will show, in specifying the additive genetic model Collado et al. make a
crucial assumption, which is that outcomes such as years of education measure without error
educational attainment. This, as we will see for the model we estimate where assortment in
parenting is on the phenotype, imposes constraints on how high genetic assortment can be.
That assumption, however, explains the poor fit of this phenotype-matching genetic model.
As can be seen in Figure 2, for the realistic case of parental matching on the phenotype (blue
markers), the predicted Collado et al. correlations decline with distance in the family tree too

rapidly, as a result of this constraint.



Figure 1: Fit of Collado et al. 20 parameter model.

x x X xe

0Sr

" °.* ! "
.. 5 é " .
r § *igl § g b g g F g
a g G g é s g
N R § } ; i
SR O BLIE B
. o oge’ f'. 3; 3
o‘.,' ‘8-". g 3
. #OM o'..

® Predcton & Oserved

Child - Spouse of SB-in-law (2nd dog)
L Siing of Sib-in-law (2nd deg)
Sibing-in-law (3rd dogroe)

MM ad v‘ua-ﬂ'nﬁ.

0.0

Source: Collado et al., 2023, Figure 2.

Figure 2: Fit of Standard Genetic Model for Education, 105 correlation pairs
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The genetic correlation in marriage then has to be less than the observed phenotype
correlation. With only a noisy measure available to researchers of educational attainment,
which is just years of education, then people matching in marriage or parenthood, can be
actually matching more closely in the underlying trait of educational attainment than is
observed with the poorly measured phenotype. If that matching assumption is relaxed, we
show below, then an additive genetic model, in which people do match on a phenotype, will

fit the data well.

We further show that our simple additive genetic transmission model describes the data
in both societies as well as the social transmission model of Collado et al. (2023), with its 20
free parameters. Also the genetic model for Scandinavia has close to the same parameters as
that for England 1600-2022 described in Clark (2023). Additive genetics is still a viable
candidate to explain social outcomes, even in Scandinavian societies with extensive state

welfare provision.

2. The Mechanisms of Status Determination

To interpret the extensive pattern of familial correlations observed in the Scandinavian register
data, we require a framework that links the observed outcomes to the underlying forces
generating social status. A natural starting point is a simple model in which individuals possess
a latent socioeconomic trait, “social ability”, that is only imperfectly reflected in measurable
outcomes such as years of schooling or income and is transmitted across generations through

both inheritance and assortative mating.

To make these ideas operational, we draw on a Fisherian framework in which social ability
is an additive genetic trait: each individual inherits a random half of each parent’s genetic
contribution, and correlation between relatives arises solely from transmission and assortative
mating.” This additive structure implies that correlations between relatives decline in a
mechanically predictable way with genealogical distance, and that marital sorting amplifies
similarity throughout the extended family. Because social ability is imperfectly measured in
outcomes such as education or income, all observable correlations are attenuated versions of
the underlying genetic relationships. Combining these elements, the model predicts
expressions for the expected correlations between any two relatives, whether siblings, cousins,
in-laws, or more complex multi-marriage links, allowing us to compare its predictions directly

to the rich kinship data found in the Scandinavian registers.

2 'This is 2 model of assortative mating initially developed by Fisher (1918), and elaborated by Crow
and Felsenstein (1968), Nagylaki (1978), and Falconer (1981).



Table 1 shows the expected correlations between different types of relatives in an extended
family tree. The model underlying Table 1 is one where people have an underlying unitary
social ability, which is observed imperfectly in such social outcomes as years of schooling.
Parents match in this social status with a correlation of 7. There is a corresponding correlation
between parents in the genetics determining this social ability of 7, where 7 will be related to
r through:

m = h?

T

and h? is the heritability of underlying social ability. 7 will thus be less than 7. Since we only
observe this underlying social ability through imperfect measures such as years of schooling,
all the correlations in Table 1 will be attenuated by a factor 8. With this specification the
genetic correlation between parents can exceed the observed phenotype correlation of
measures such as years of education, which is 87 .> Because gender does not matter in this
simpler additive genetic model, the 141 distinct correlations in Collado et al. (2023) are
described by just 21 formulas in Table 1. The degree of genetic assortment in marriage, 7, is

the crucial determinant of social mobility rates across multiple generations.*

Since our sources on the expected correlations of relatives do not cover affine relatives,
we infer what these expected correlations will be ourselves. Our expected affine correlations
are mostly close to those derived by Collado et al. (2023). But in some cases we deviate from
their expected correlations, though typically in ways modest enough to not significantly affect
the fit of the model to the correlation data. As a robustness check we redo all the estimates
using the Collado et al. (2023) set of predicted correlations. This makes very little difference

to the key estimated parameters. These results are detailed in Appendix B.

3 As noted Collado et al. (2023) assume that the genotype correlation between parents has to be less
than the observed phenotype correlation in spouses. The phenotype correlation observed in parents
in the Swedish data, for example, is 0.49 for years of education. They assume that the genotype
correlation for the genetics that promotes education then has to be significantly below 0.49.

4The indicators of underlying social ability can be different for men compared to women. In this case
the correlations between relatives would also potentially be influenced by the gender mix (Espin-
Sanchez et al.,, 2023). In the robustness section, we allow for gendered differences with same-sex
indicators in our regressions.



Table 1: Sample of Implied Familial Correlations with Genetic Transmission

Relationship Definition Implied Correlation
Spouses MF or
Siblings M-M, etc. Oh? (HTm)
Parent-Child MeF, etc. Oh? (1 ; r
Sibling in-law ME-M, etc. On2r (1 J; m)
2
Aunt/Uncle F<F-M, etc. Oh2 (HJ)
2
Spouse of Sib-in-law MF-FM, etc. Oh2r2 (HTm)
2
Aunt/Uncle-in-law MEM-M, etc. o2y (1 + m)
2
3
Cousins M«F-F—M, etc. Oh? (1 + m)
2 2
Sibling of sib-in-law F-MF-M, etc. onzr (LE m)
2
2
Sibling-in-law (20 degree) MF-MF-M, etc. OR2y? (ﬂ)
2 3
Child of sib-in-law (274 degree) Me—MF-MF-M Oh2r2 (”J)
2
2
Spouse of sib-in-law (2nd degree) MF-ME-MF Oh2r3 (ﬂ)
2 3
Sibling of sib-in-law (214 degree) F-MF-MF-M OR2r? (ﬂ)
2
3
Child of spouse of sib-in-law (2 degree) ~ Me—ME-MF-MF Oh2y3 (HJ)
2
4
Spouse of sib-in-law (204 degree) twice rem.  M«—MF-MF-MF—M Oh2r3 (1 + m)
2
3
Sibling-in-law (3 degree) ME-MF-MF-M Ohy3 (HJ)
2 3
Spouse of sibling-in-law (34 degree) MF-MF-MF-MF Oh2rt (ﬂ)
2 4
Sibling-in-law (4 degrec) MF-MF-MF-MF-M ORZr (”J)
2
4
Spouse of sibling-in-law (4th degtee) MF-MF-MF-MF-MF Oh2rs (HJ)
2 5
Sibling-in-law (5% degree) ME-MF-MF-MF-MF-M on2rs (ﬂ)
2
5
S f sibling-in-law (5t deg 1+m
pouse of sibling-in-law ( egree) ME-ME-MF-MF-ME-MF Oh2r6 ( )

Notes: M/F indicates gender, MF or FM denotes spouses, - indicates a sibling link, and — indicates a

parent—child link. Thus M-MF-MF-M indicates the pair brother-brother-wife-brother-wife-brother.



Figure 3: Example of an expected kinship correlation
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Figure 3 gives an example of how the theoretical correlation in Table 1 is computed for

a specific kinship relationship, husband of sister-in-law (denoted MF-FM). The correlation in

T 1+m < 1:
an outcome between individuals - assumed to be 1 for spouses and (T) between siblings -

is linked to the heritability of the trait (h?) through a multiplicative relationship, thus yielding

. . 1+my . . . .
a theoretical correlation of h?r? (T) in this example. When we observe this correlation

through partial measures such as years of education, however, it will be attenuated by a factor

of 8, so it will be @h2712 (“Tm)

We exploit the fact that almost all implied correlations in Table 1 can be written in the
multiplicative form:’

14+m\"

pran = Oh*r* (<) &

where £ indicates the number of marital links and # the number of genetic steps between two
relatives. Taking logs yields a linear estimating equation that maps directly into the observable

characteristics of each kinship pair:
In(pyn) = a + Bik + Pn + Pzdphen (2)

With dphen =1 only for parent-child relations, which include the additional term

In (;L;) In practice, we estimate this model by regressing the logarithm of the empirical

correlation on the variables that encode these theoretical components: the number of affine

links 4, the genetic distance #, and dphen. Ordinary Least Squares provides a baseline

>The two exceptions are the parent correlation 0, and the parent-child correlation, which can be written as:

on (57) = on* (35) (57)




specification, while Weighted Least Squares, using weights proportional to the structure of
heteroskedasticity, gives greater precision in relationships with many observed pairs. We also
estimate a fully non-linear specification, imposing the exact Fisherian form specified in

Equation (1).

With the log-linear specification the underlying structural components of the model map
cleanly into the estimated coefficients. The coefficient on the number of marital links,
exponentiated, gives the strength of assortative mating. The coefficient on genetic distance
yields the rate at which correlations decays across generations, from which the implied
heritability of the latent trait follows directly. The intercept identifies the degree of attenuation
from measuring social ability through imperfect proxies such as education or income. This

specification allows us to generate predicted correlations for all 141 kinship types.

We exclude spouse correlations from the estimation because they do not involve genetic
transmission and therefore do not load on genetic distance, but rather solely on assortative
mating and measurement attenuation. Instead, we estimate the model using the remaining 140
relationships and subsequently impute the implied spouse correlations based on the estimated

assortment parameter 1 and attenuation parameter 6.

3. Data

To evaluate the predictive power of our genetic model, we use population-wide correlation
matrices that capture how outcomes vary across an extensive set of familial relationships. For
Sweden, we rely on the correlations reported by Collado et al. (2023), who document 141
distinct kinship types constructed from the Swedish multigeneration register (see Table 1 for

an overview).

For Denmark, we construct an analogous dataset using population registers. This was
achieved through a chain-linking process: first, we identified the parents of individuals in our
sample, then use shared parent identifiers to identify siblings, and continue merging data to
establish connections with more distantly related individuals. This chain-linking procedure
yields the same rich set of 141 kinship categories for Denmark, allowing us to compute
correlations in educational attainment and income and to compare the Scandinavian

correlations in a consistent way.



Table 2 provides an overview of the variables of interest we obtain from the Danish
registers. To ensure that educational attainment is fully realized at the time of observation, we
restrict the sample to individuals born before 1985. We further limit the sample to individuals
with valid identifiers for both parents, which is necessary to construct extended-family links
and compute correlations across relatives. Income is measured as average annual income over

the ages 35-45 and is expressed in 2015 Danish kroner (DKK).

For each individual, we compute the years of education corresponding to their highest
level of attainment. We standardize this variable over time by de-meaning by cohort and
gender. For our measure of income, we consider pre-tax income denoted in 2015 DKK and
calculate the average income ages 35-45 for each individual. We standardize the values by
cohort and gender and censor the income averages at the 1% and 99" percentile to reduce the

influence of outliets.

Appendix Table A1 summarizes the number of observed pairs for each kinship type in
Sweden and Denmark, along with the correlation in educational attainment. There is a
substantial difference between the number of brothers and sisters in the Danish registers. This
stems from differing fractions of men and women who have both parents with a personal
identifier.” Females are more likely to have a missing value in one of the parent identifiers.
We attempt to correct for these differences by also utilizing a sample consisting only of Danish

born individuals born post-1960.

Figure 4 shows the Swedish and Danish education correlations by relationship type. There
is a striking similarity in the correlations in Denmark and those reported by Collado et al. for
Sweden.” The correlation between the Danish and Swedish correlations in Table A1 is indeed
0.98. There are, however, significant differences in the correlations of Danish and Swedish
spouses, siblings, and in parent-children relationships. But for the other relationships there

are only negligible differences.

¢ As noted by Mortensen et al. (2006), this difference likely stems from the fact that male children
tended to leave the parental household later than female children. When the Danish Civil Registration
System was established in 1968, parent-child links were initially constructed based on co-residence at
the same address and were deleted once children moved away from home. As a result, parental
identifiers, and hence sibling links, were more likely to be retained for males in older cohorts. From
1978 onward, parental links were redefined based on permanent legal relationships, substantially
improving the completeness of sibling identification in later birth cohorts.

7 Figure A1 illustrates similar patterns of income correlations among relatives in both Denmark and
Sweden.



Table 2: Summary statistics for Denmark

Standard
Variable Persons Mean L
Deviation
Years of education 2,331,919 14.3 2.84
Avg. Income 2,246,563 327,778 239,911
Log(income) 2,246,438 11.7 3.15
Birth year 2,364,249 1967 10.6
Female 2,364,249 0.48 0.50
Born Outside
2,361,148 0.03 0.18

Denmark

Source: Danish Population Register
Notes: The included group are individuals from the Danish register with both
parents’ IDs reported. Income and Wealth are in DKK.

Figure 4: Comparison of Swedish and Danish correlations in Education
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4. Results

This section evaluates a parsimonious additive genetic model using population-wide
correlations observed across extended family networks in Denmark and Sweden. Rather than
focusing on a single intergenerational relationship, the analysis exploits the full correlation

structure spanning siblings, cousins, in-laws, and more distant relatives.

A central feature of our approach is its simplicity. While Collado et al. (2023) fit a richly
parameterized social transmission model to the Swedish data, we confront the same extended-
family correlations with a three-parameter additive framework capturing just assortative

mating, genetic transmission, and measurement attenuation.

We begin with years of education in Sweden and Denmark, then extend the analysis to
income. Across outcomes and countries, we estimate the model using both log-linear and fully
non-linear specifications and compare fitted correlations directly to the observed data. This
approach allows us to assess whether a highly parsimonious genetic model can replicate the

detailed empirical patterns documented in Scandinavian registers.

4.1 Years of education

Table 3 reports the fit of the three-parameter additive genetic model to correlations in years
of education across extended families in Sweden and Denmark. Across both countries, the
model delivers an excellent fit to the data: the log-linear specification explains roughly 95% of

the variation in the 140 observed kinship correlations.

The implied parameters are remarkably stable across estimation methods and countries.
In particular, the estimated phenotypic correlation in marriage is high (r = 0.80-0.83),
indicating strong assortative mating on education, while the implied genetic assortment
between spouses is substantial (m =~ 0.52-0.59). These estimates imply a long-run
intergenerational persistence of educational status of roughly 0.76-0.80, even in the context of

modern Scandinavian welfare states.
Estimating the model in levels using non-linear least squares (columns 3 and 6) yields very

similar parameter values, confirming that the results are not an artifact of the log-linear

approximation. Taken together, the estimates in Table 3 show that a parsimonious genetic

10



transmission model with only three free parameters closely reproduces the full structure of

educational correlations observed across extended families in both Sweden and Denmark.

While the baseline genetic model abstracts from gender-specific differences in the
transmission of status, it nonetheless captures the overall structure of correlations across
relatives remarkably well. Allowing for gender heterogeneity by including categorical indicators
for same-gender female pairs, same-gender male pairs, and mixed-gender pairs yields only a
small improvement in fit. As shown in Appendix Table A2, introducing these additional
indicators leaves the core parameters of the model largely unchanged, while slightly increasing
explanatory power, suggesting that gender-specific effects only operate as a second-order

refinement to the baseline model.

Figure 5 compares the fit of the simple genetic model, estimated by WLS (column (2) of
Table 3), to both the observed correlations in educational attainment and the predictions from
the 20-parameter social transmission model of Collado et al. (2023). Overall, the figure show
that the parsimonious genetic model tracks the empirical correlations closely across the full
range of kinship types. While the social transmission model fits sibling and sibling-in-law
correlations more tightly, the genetic model nonetheless provides a comparably good fit across

the remaining kinship categories.
Importantly, despite using far fewer parameters, the genetic model captures the overall

level and variation in correlations across relatives in a manner that is very similar to the

predictions of the much richer social transmission framework.

11



Table 3: Regression fit for genetic model (years of education)

Sweden Denmark
OLS WLS NLS OLS WLS NLS
M) @ ©) ) ©) ©)
Intercept -0.888**  -0.868"*  0.431™* -0.952* 0913  0.381"*
(0.035)  (0.034)  (0.009) (0.034)  (0.032)  (0.008)
Genetic distance -0.2547  -0.263** -0.240  -0.256"*
(0.015)  (0.015) (0.015)  (0.014)
Phenotypic indicator ~ 0.100 0.089 -0.006 -0.029
(0.064)  (0.056) (0.062)  (0.049)
Marital assortment -0.224 -0.221* -0.189*  -0.186"*
(0.010)  (0.010) (0.010)  (0.010)
T 0.802"* 0.823"**
(0.009) (0.009)
m 0.520" 0.587*
(0.016) (0.018)
T 0.799 0.801 0.802 0.828 0.830 0.823
b 0.776 0.769 0.760 0.787 0.774 0.794
m 0.552 0.538 0.520 0.573 0.549 0.587
h? 0.691 0.671 0.648 0.692 0.661 0.713
0 0.596 0.625 0.666 0.557 0.607 0.534
AIC -192.492  -192.513 -687.827 -202.683 -205.102 -688.101
BIC -177.784 -177.805 -676.060 -187.975 -190.393 -676.334
R2 0.947 0.949 0.936 0.942
Adjusted R? 0.945 0.948 0.935 0.941
Observations 140 140 140 140 140 140

Notes: The dependent variable in columns (1)-(3) is the correlation in educational

attainment across Swedish relatives as reported in Collado et al. (2023, Table 3).

Columns (4)-(6) use the empirical correlation in years of education among Danish

relatives.

Significance levels: **p < 0.01; “p < 0.05; *p < 0.1

12



Figure 5: Educational Attainment in Sweden - Fit of the Collado et al. (2023) 20-

parameter model versus a 3-parameter genetic model
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Notes: This figure plots educational attainment correlations in Sweden by relationship,

along with the predicted correlation from Collado et al. (2023) versus our genetic model.

For the Danish sample, a potential concern is that the baseline correlations are based on
substantially fewer brother pairs than sister pairs, as illustrated in Figure A2. To assess whether
this imbalance affects our estimates, we re-estimate the model using a restricted sample
consisting only of Danish-born individuals born after 1960, for whom parental identifiers are
most complete. This restriction substantially reduces the gender imbalance in observed sibling
pairs (see Table A3 for the corresponding sample correlations). The resulting estimates,
reported in Table A4 are very similar to those obtained in the baseline specification, continuing
to imply strong assortative mating (1 = 0.88) and a high degree of long-run intergenerational

mobility (b = 0.75).

Figure 6 displays how well the additive genetic transmission model fits the data in both

Denmark and Sweden. It plots the observed correlations of years of education for each

13



relative class against the implied genotype share for each kinship type.® In both Denmark and
Sweden, the relationship is strikingly close to linear: correlations rise smoothly with the implied
share genotype, with little evidence of systematic deviations across kinship categories. This
pattern is exactly what the additive genetic model predicts. Accordingly, Figure 6 shows that
once the fitted parameters from Table 3 are used to map genealogical distance and marital
links into a single measure of genetic relatedness, the rich set of extended-family correlations

collapses onto a single, approximately one-dimensional relationship.

Note that in Figure 6 for both Denmark and Sweden the one relationship which deviates
from the predicted pattern in the genetic model is that of siblings, where the actual correlation
exceeds the model prediction. This suggests that there may some family effect in terms of
years of education. Yet this effect is not transmitted to the children of these siblings, cousins.

They correlate in proportion to their predicted shared genotype.

Also of note is that the parameters of the model fitting both Denmark and Sweden are
the same as those for both contemporary England, and also England in the nineteenth century.
Table 4 shows the estimated parameters 7, marital phenotype correlation, 7, marital genotype
correlation, and 4, underlying intergenerational correlation, for each of these cases. The

estimated parameters are remarkably similar across these different societies and time periods.

8 To construct the figure, we recover the key parameters from the WLS estimates in Table 3 and use them to
compute, for each kinship pairing, an implied share-genotype index given by (E)n - (#)*, where b = exp(B,)
and #* = exp(f;). We collapse the data to one obsetvation per kinship category by taking pait-count-weighted
means of the observed correlation (excluding spouses), and plot these along with the best linear fit.

14



Figure 6: Correlations in educational attainment by implied share genotype
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Notes: This figure plots the observed correlations in years of education among different kinship types
against the implied shared genotype predicted by the three-parameter genetic transmission model.
Each point corresponds to a distinct kinship category, aggregated from the full set of 141
genealogical types used in the Collado et al. (2023) extended-family design.
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Table 4: Comparative Genetic Model Parameters, England versus Modern Nordic

Population Period Marital Marital Parent-Child
r m b
England 19" ¢ 0.80 0.60 0.80
England Modern 0.80 0.59 0.79
Denmark Modern 0.83 0.55 0.77
Sweden Modern 0.80 0.54 0.77

Notes: The outcomes used in 19" century England were literacy at marriage, occupational
status (males), attainment of higher education (males). For contemporary England the
outcomes were log house value, the index of multiple deprivation of the address, and company
directorships.

Sources: Table 3, Clark (2023), Table A6, Clark and Cummins (2025).

In a recent paper using register data from Norway, Eftedal et al. (2025) report that though
genetic distance predominates in determining the correlations in academic test performance
at age 12, across an extended lineage of relatives, there is evidence of significant social
causation also. Evidence of such social causation is found in that adoptive siblings, cousins,
and even second cousins show significant correlations in academic performance. Thus while
the correlation in academic scores of full siblings is 0.48, that of adopted siblings is 0.15. This
implies that genetics has more than 3 times the influence as does environment, but that

environment still plays a role.

It is important, however, that the Eftedal et al. (2025) results relate to the mathematics,
reading, and English scores of 12-year-olds. The literature on IQ inheritance, which is a good
predictor of school performance, has established clearly that for younger children there are
strong influences of the custodial parents on child 1Q, even for unrelated adoptive children.
But by ages 16-18 family environment has little effect. Scarr and Weinberg (1977) and (1978),
for example, found an IQ correlation of 0.33 between unrelated adoptees at age 7, but for
another sample, found no correlation between unrelated adoptees aged 16-22. It is also
important that the mechanisms by which adoptions were arranged are unknown. If adoption
is to some degree selective in the Norwegian data, with children with more educated biological
parents matched to adoptive parents with more education, then some of the correlation of

adopted children in educational outcomes will come from this parental correlation.
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In the outcome used in our study for Denmark and Sweden, completed years of education
as an adult, there is more limited evidence from adoptions on whether the outcome shows
social transmission from the custodial parents. For Swedish children adopted by Swedish
parents, predicting child years of education, the average coefficient on the father’s years of
education across 3 studies was 0.07, and for the mother’s 0.06 (Holmlund, Lindahl and Plug,
2008, Table 1 and Table 5). But for foreign children adopted by Swedish parents the father
and mother coefficients were both insignificantly different from 0 (0.014, s.e. 0.009, versus
0.015, s.e. 0.009) (Holmlund, Lindahl and Plug, 2008, Table 5). For foreign children, many of
whom in this study coming from Korea, there is often little information on the child that
would influence an adoption agency’s placement. Thus in cases where adoption placements

were most likely random, we do not observe significant social impact on years of education.

Thus the Eftedal et al. (2025) data does not fundamentally challenge the observation for
both Denmark and Sweden that a simple Fisherian additive genetic model for years of

education, without social impacts on outcomes, describes the correlation patterns well.

4.2 Income

Can the same parsimonious genetic model account for correlations in income across extended
family networks? Income is a noisier proxy for latent socioeconomic status than years of
education. Thus the correlation between siblings on years of education in Denmark is 0.37,
but the correlation in income is only 0.15, only 40% as much. Nevertheless, if the additive
genetic framework captures a fundamental component of status transmission, it should also
describe the broad structure of income correlations across relatives. Income and years of

education, for example, are positively correlated.

For this outcome, we estimate the model for Sweden and Denmark using income
averaged over ages 35-45, and report the resulting parameter estimates in Table 5. As before,
we estimate the model using OLS, WLS, and a fully non-linear specification to examine

whether the implied parameters are consistent across specifications.

The fact that the income correlations are substantially weaker than those for education -
across kinship types income correlations are only about one third as large as education
correlations — makes the estimates more unstable across methods and less good at predicting

outcomes. This is shown in Table 5 where many of the estimates have implausible values for
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the error attenuation, 6, which even exceed 1. Also the implied genetic correlation between

parents varies from 0.14 to 0.36.

But the most plausible estimate in terms of error attenuation, the non-linear fit for
Denmark, does produce an estimate that shows a good fit between the implied genetic

correlation of relatives and their income cotrelation. This is shown in Figure 7, where the R®

1s 0.94.

Note, however, that even in this case the implied genetic correlation between parents is
lower than in the case of education, 0.36 versus 0.55, and consequently the income correlation
drops more quickly as we move to more distant relatives than in the case of education. The
implied phenotypic assortment of parents on the characteristics that determine income is as
strong as for education (0.8-0.9). But because the heritability of income is estimated to be

much lower, the implied genetic assortment of parents is much lower than for education.

We explore in the appendix whether these different results for income reflect differences
in the determination of income by gender, but find such gender effects to be of modest
significance. Although income is standardized by gender and cohort, this transformation
equalizes levels rather than the extent to which income reflects latent socioeconomic status.
We therefore re-estimate the model, restricting attention to male kinship pairings. The
resulting estimates, presented in Table A5, continue to exhibit slightly high values of the
attenuation parameter 6, which increase slightly relative to the baseline specifications. At the
same time, the implied intergenerational persistence and degree of assortative mating remain

broadly similar.

Figure A3 presents a comparison of these income estimates with those of Collado et al.
(2023) together with the observed correlations. The figure shows that while both models
capture the broad decline in income correlations with genealogical distance, the deviations
from the empirical correlations are larger and more dispersed, reflecting the weaker signal in
income. Relative to the rich social transmission model of Collado et al. (2023), the genetic
model delivers a comparable fit despite relying on far fewer parameters. All in all, the figure
underscores that income correlations provide a more demanding test of the model but remain

broadly consistent with the same underlying transmission structure identified for education.
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Table 5: Regression fit for genetic model (income)

Sweden Denmark
OLS WLS NLS OLS WLS NLS
M) &) ) @ ®) ©)
Intercept -1.714* -1.660"*  0.183"* -1.640""  -1.642"  0.158""
(0.116) (0.112)  (0.012) (0.183)  (0.043)  (0.000)
Genetic distance -0.551"*  -0.566™* -0.545"*  -0.479"
(0.037) (0.036) (0.081)  (0.043)
Phenotypic indicator 0.201 0.163 0.104 0.040
(0.203) (0.166) (0.335)  (0.161)
Marital assortment -0.148™  -0.161"" -0.109*  -0.203"**
(0.049) (0.049) (0.054)  (0.040)
T 0.796"* 0.834*
(0.048) (0.022)
m 0.202" 0.356™"
(0.034) (0.032)
r 0.862 0.851 0.796 0.897 0.816 0.834
b 0.577 0.568 0.601 0.580 0.620 0.678
m 0.153 0.136 0.202 0.160 0.239 0.356
h? 0.178 0.160 0.254 0.178 0.293 0.426
6 1.014 1.190 0.720 1.088 0.661 0.372
AIC 125.045 124.034 -681.238 270.128 276.823 -790.307
BIC 139.753  138.742 -669.471 284.836  291.531 -778.540
R2 0.667 0.700 0.500 0.667
Adjusted R? 0.660 0.694 0.489 0.660
Observations 140 140 140 140 140 140

Notes: The dependent variable in columns (1)-(3) is the correlation in income

across Swedish relatives as reported in Collado et al. (2023, Table G.2). Columns

(4)-(6) use the empirical correlation in income among Danish relatives.

Significance levels: “p < 0.01; “p < 0.05; 'p < 0.1
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Figure 7: Correlations in income by implied share genotype, Denmark
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5 Conclusions

This paper examines social mobility in modern Scandinavia using population-wide register
data and an extended family approach that goes well beyond parent-child comparisons.

Exploiting correlations across 141 types of relatives, we document three central findings.

First, long-run persistence in social status is substantially stronger than conventional
mobility estimates suggest and is no lower than that observed in pre-industrial England or
Sweden. This strong persistence is shown in an alternative way, using just the relative
correlations in educational attainment between different types of relatives, in Clark and
Kiristensen (2026).

Second, marital assortment on socioeconomic status is much stronger than typically
assumed, helping to explain the strong persistence across generations. This strong assortment

is also shown in an alternative way in Clark and Kristensen (2026).

20



Third, the observed pattern of correlations observed across relatives in education,
income, and test scores can be well described by a parsimonious additive genetic transmission
model with only three parameters. This simple framework fits the Danish and Swedish data
as well as the 20-parameter social transmission model of Collado et al. (2023). It also yields

parameter estimates in the case of education that closely mirror those of England for a range
of social outcomes over the period 1600-2022 (Clark, 2023).

These findings have important implications for how social mobility is understood in
egalitarian societies. Despite extensive public investment in education and income
redistribution, family background remains an important determinant of outcomes. This does
not necessarily imply that welfare policies are ineffective, but it does suggest that they have

not fundamentally altered the underlying structure of status transmission.

Overall, our findings imply that the Swedish evidence presented by Collado et al. (2023)
does not, as claimed, rule out genetic transmission as a determinant of social status. For years
of education, a parsimonious genetic model with only three free parameters reproduces the
pattern of correlations across 141 types of relative with an explanatory power exceeding 93
percent. Because our analysis is based on observational data, we do not claim to identify
genetic causation. What we do show, however, is that if social mechanisms are the dominant
force shaping educational attainment, they operate in a manner that closely mirrors the

structure implied by additive genetic transmission.

Moreover, the similarity of the estimated parameters in Denmark, Sweden, and historical
England suggests that extensive public investment in education and redistribution has not
eliminated the role of family background in shaping long-run outcomes. This conclusion aligns
with recent evidence emphasizing the persistent important of family background even in high-

capacity welfare states (Heckman and Landerso, 2022).
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Appendix A: Additional Tables and Figures

Table Al: Sample correlations (educational attainment)

Sweden Denmark

Kinship Pairs p Pairs p

Spouses 413,062 0.491 1,869,156 0.443
Brothers 387,028 0.432 820,000 0.383
Sisters 431,698 0.416 686,666 0.394
Brother—Sister 800,127 0.375 1,486,452 0.343
Father-Son 396,304 0.380 1,053,353 0.299
Father—Daughter 376,255 0.321 981,636 0.282
Mother—-Son 422,374 0.366 1,144,876 0.305
Mother—Daughter 400,337 0.347 1,061,231 0.322
Brothers in-law (MF-M) 602,262 0.302 670,359 0.266
Brother—Sister in-law 578,269 0.296 662,531 0.288
Brother-Sister in-law 650,127 0.298 615,443 0.284
Sisters in-law (FM-F) 596,540 0.278 597,312 0.294
Nephew—Uncle (BF) 280,067 0.254 97,102 0.223
Niece—Uncle (BF) 266,289 0.218 93,901 0.223
Nephew—Uncle (BM) 312,019 0.241 118,072 0.228
Niece-Uncle (BM) 295,580 0.209 113,566 0.224
Nephew—Aunt (SF) 285,618 0.234 82,155 0.227
Niece—Aunt (SF) 270,325 0.217 78,870 0.236
Nephew—Aunt (SM) 333,141 0.251 101,847 0.237
Niece—Aunt (SM) 316,625 0.234 98,051 0.258
Spouse of Sib-in-law 252,232 0.252 577,509 0.235
Spouse of Sib-in-law 226,795 0.229 568,957 0.266
Spouse of Sib-in-law 464,081 0.222 1,393,198 0.229
Nephew—Aunt in-law 231,767 0.192 109,422 0.188
Niece—Aunt in-law (BF) 221,287 0.172 87,924 0.191
Nephew—Aunt in-law 254,534 0.187 108,942 0.190
Niece—Aunt in-law (BM) 241,873 0.164 104,450 0.188
Nephew—Uncle in-law 227,403 0.190 80,236 0.170
Niece—Uncle in-law (SF) 215,068 0.163 77,126 0.170
Nephew—Uncle in-law 264,524 0.197 100,685 0.181
Niece—Uncle in-law (SM) 251,782 0.171 97,124 0.184
Male Cousins (BF) 70,137 0.208 38,750 0.185
Male Cousins (SM) 82,049 0.215 47,954 0.208
Male Cousins (SF) 156,747 0.202 82,380 0.191
Female Cousins (BF) 63,032 0.169 36,319 0.188
Female Cousins (SM) 73,649 0.197 43,828 0.227
Female Cousins (SF) 140,522 0.177 75,815 0.186
Male—Female Cousins 144,100 0.179 75,817 0.173
Male—Female Cousins 170,577 0.196 91,394 0.196
Male-Female Cousins 148,691 0.179 79,232 0.179
Male—Female Cousins 148,631 0.184 79,234 0.179
F-MF-M 461,883 0.185 389,061 0.182
F-MF-F 500,448 0.192 359,243 0.199
F-FM-M 481,006 0.207 400,901 0.198
M-MF-M 447,263 0.208 433,364 0.188
MF-MF-M 362,409 0.156 730,781 0.154
MF-MF-F 393,579 0.156 662,739 0.163
MF-FM-M 375,442 0.179 379,502 0.166
MF-FM-F 391,389 0.158 339,766 0.165
FM-MF-M 353,470 0.160 376,090 0.166
FM-MF-F 378,720 0.164 346,887 0.184
FM-FM-M 341,316 0.157 363,310 0.163
FM-FM-F 351,350 0.148 324,546 0.163
M«—MF-MF-M 202,632 0.119 95,207 0.112
M«—MF-MF-F 219,007 0.129 84,992 0.119
M«—MF-FM-M 192,819 0.134 77,318 0.121
M«—MF-FM-F 199,811 0.129 67,794 0.126
M«—FM-MF-M 183,670 0.125 73,490 0.116
M«—FM-MF-F 196,631 0.132 65,362 0.124
M«—FM-FM-M 160,857 0.132 56,012 0.112
M«—FM-FM-F 164,528 0.122 48,624 0.111
F—MF-MF-M 192,818 0.104 91,455 0.112
F—MF-MF-F 208,008 0.114 81,672 0.131
F—MF-FM-M 183,929 0.116 75,296 0.128
F—MF-FM-F 191,177 0.112 65,667 0.132
F—FM-MF-M 175,507 0.110 70,456 0.116
F—FM-MF-F 187,178 0.121 65,362 0.124
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Notes: This figure presents the sample correlations in income among Danish and Swedish relatives.
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Table A2: Extension of the baseline model (years of education)

Sweden Denmark
OLS WLS NLS OLS WLS NLS
ORI ©) @ ©) ©
Intercept -0.894  -0.862"*  0.430™ -0.972  -0.929*  0.379*
(0.036)  (0.034)  (0.009) (0.034) (0.032) (0.008)
Genetic distance -0.254=  -0.270" -0.241%  -0.259*
(0.015)  (0.015) (0.014) (0.014)
Phenotypic indicator 0.098 0.079 -0.004 -0.030
(0.063)  (0.049) (0.060) (0.040)
Marital assortment -0.226"  -0.221* -0.187%  -0.184*
(0.010)  (0.010) (0.010) (0.009)
Same gender, female -0.021 -0.017 -0.001 0.074*  0.077*  0.012*
(0.024)  (0.024)  (0.004) (0.023) (0.022) (0.004)
Same gender, male 0.054  0.064*  0.012" -0.001 0.003 0.001
(0.024)  (0.023)  (0.004) (0.023) (0.022) (0.004)
T 0.798"* 0.820"
(0.009) (0.009)
m 0.514" 0.580"
(0.017) (0.018)
T 0.798 0.802 0.798 0.829 0.832 0.820
h 0.776 0.763 0.757 0.786 0.772 0.790
m 0.552 0.527 0.514 0.571 0.544 0.580
h? 0.691 0.657 0.644 0.689 0.653 0.707
0 1.118 1.868 0.668 0.550 0.604 0.535
AIC -197.285 -198.091 -695.119 -210.903  -214.107 -694.329
BIC -176.694 -177.500 -677.469 -190.311  -193.515 -676.680
R2 0.950 0.955 0.941 0.948
Adjusted R2 0.948 0.953 0.939 0.946
Observations 140 140 140 140 140 140
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Notes: The dependent variable in columns (1)-(3) is the correlation in educational attainment across
Swedish relatives as reported in Collado et al. (2023, Table 3). Columns (4)-(6) use the empirical

correlation in years of education among Danish relatives.

Significance levels: **p < 0.01; “p < 0.05; "p < 0.1

Figure A2: Missing parental ID

Born outside DK Born in DK
1920 1950 1980 2010 1920 1950 1980 2010
Birth cohort
Gender — Male — Female

Notes: This figure depicts the fraction of individuals for whom at least one parent is missing a personal identifier

by gender and place of birth in the Danish register data.
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Table A3: Sample correlations (educational attainment, DK-born & born post-1960)

Kinship p No. pairs Kinship p No. pairs
Spouses 0.440 466,900 MF-FM-MF 0.164 90,020
Brothers 0.383 604,680 FM-MF-MF 0.151 87,443
Sisters 0.394 549,196 M<-MF-MF-MF 0.104 15,527
Brother-Sister 0.345 1,136,972 M<-MF-MF-FM 0.103 15,329
Father-Son 0.307 972,640 M<-MF-FM-MF 0.124 15,494
Father-Daughter 0.289 930,380 M<-MF-FM-FM 0.112 13,597
Mother-Son 0.322 1,015,068 M<-FM-MF-MF 0.091 16,264
Mother-Daughter 0.338 969,995 M<-FM-MF-FM 0.107 16,727
Brothers-in-law (MF-M) 0.273 295,075 M<-FM-FM-MF 0.087 14,553
Brother-Sister-in-law (FM-M) 0.287 298,676 M<-FM-FM-FM 0.089 12,863
Brother-Sister-in-law (MF-F) 0.293 285,505 F<-MF-MF-MF 0.110 14,799
Sisters-in-law (FM-F) 0.287 279,033 F<-MF-MF-FM 0.121 14,958
Nephew-Uncle (BF) 0.225 37,270 F<-MF-FM-MF 0.126 14,866
Niece-Uncle (BF) 0.223 35,526 F<-MF-FM-FM 0.092 12,727
Nephew-Uncle (BM) 0.223 64,170 F<-FM-MF-MF 0.091 15,623
Niece-Uncle (BM) 0.215 61,338 F<-FM-MF-FM 0.112 15,970
Nephew-Aunt (SF) 0.204 34,646 F<-FM-FM-MF 0.106 13,567
Niece-Aunt (SF) 0.237 32,967 F<-FM-FM-FM 0.110 12,089
Nephew-Aunt (SM) 0.224 62,360 M<-MF-MF-MF->M 0.104 3,162
Niece-Aunt (SM) 0.248 59,050 M<-MF-MF-FM->M 0.072 3,261
Spouse of Sib-in-law (MF-FM) 0.249 191,927 M<-MF-FM-MF->M 0.139 3,698
Spouse of Sib-in-law (FM-MF) 0.257 202,674 M<-FM-MF-MF->M 0.078 3,346
Spouse of Sib-in-law (MF-MF) 0.234 583,851 M<-MF-MF-MF->F 0.115 3,021
Nephew-Aunt in-Law (BF) 0.178 39,904 M<-MF-MF-FM->F 0.082 3,008
Niece-Aunt in-Law (BF) 0.192 28,569 M<-MF-FM-MF->F 0.098 3,421
Nephew-Aunt in-Law (BM) 0.174 49,797 M<-MF-FM-FM->F 0.118 3,092
Niece-Aunt in-Law (BM) 0.177 47,475 M<-FM-MF-MF->F 0.083 3,109
Nephew-Uncle in-Law (SF) 0.158 23,986 M<-FM-MF-FM->F 0.078 3,527
Niece-Uncle in-Law (SF) 0.172 22,874 M<-FM-FM-MF->F 0.039 3,151
Nephew-Uncle in-Law (SM) 0.175 44,166 M<-FM-FM-FM->F 0.071 2,989
Niece-Uncle in-Law (SM) 0.178 41,957 F<-MF-MF-MF->F 0.141 2,859
Male cousins (BF) 0.142 7,756 F<-MF-MF-FM->F 0.065 3,018
Male cousins (SM) 0.170 21,485 F<-MF-FM-MF->F 0.140 3,374
Male cousins (SF) 0.173 23,543 F<-FM-MF-MF->F 0.085 3,131
Female cousins (BF) 0.168 6,872 F-MF-MF-M 0.122 78,941
Female cousins (SM) 0.195 19,028 F-MF-MF-F 0.126 75,269
Female cousins (SF) 0.174 21,575 F-MF-FM-M 0.128 82,755
Male-Female cousins (BF) 0.176 14,793 F-MF-FM-F 0.126 76,877
Male-Female cousins (SM) 0.176 40,138 F-FM-MF-M 0.126 87,896
Male-Female cousins (BM) 0.159 22,330 F-FM-MF-F 0.152 86,337
Male-Female cousins (SF) 0.159 22,330 F-FM-FM-M 0.120 80,891
F-MF-M 0.186 183,773 M-MF-MF-M 0.116 84,411
F-MF-F 0.202 176,823 M-MF-FM-M 0.135 90,085
F-FM-M 0.200 190,651 M-FM-MF-M 0.120 91,292
M-MF-M 0.191 196,248 MF-MF-MF-M 0.098 113,239
MF-MF-M 0.158 240,247 MF-MF-MF-F 0.103 107,989
MF-MF-F 0.168 232,265 MF-MF-FM-M 0.108 109,139
MF-FM-M 0.176 128,631 MF-MF-FM-F 0.104 102,642
MF-FM-F 0.170 119,389 MF-FM-MF-M 0.110 60,615
FM-MF-M 0.169 134,095 MF-FM-MF-F 0.138 60,091
FM-MF-F 0.189 129,738 MF-FM-FM-M 0.097 55,820
FM-FM-M 0.159 123,216 MF-FM-FM-F 0.107 52,147
FM-FM-F 0.169 114,938 FM-MF-MF-M 0.106 59,709
M<-MF-MF-M 0.106 22,748 FM-MF-MF-F 0.113 57,313
M<-MF-MF-F 0.120 21,316 FM-MF-FM-M 0.127 62,765
M<-MF-FM-M 0.122 20,703 FM-MF-FM-F 0.120 57,614
M<-MF-FM-F 0.113 19,531 FM-FM-MF-M 0.107 59,391
M<-FM-MF-M 0.110 23,438 FM-FM-MF-F 0.114 57,147
M<-FM-MF-F 0.122 22,840 FM-FM-FM-M 0.112 53,376
M<-FM-FM-M 0.117 19,480 FM-FM-FM-F 0.105 50,220
M<-FM-FM-F 0.099 18,316 MF-MF-MF-MF 0.092 73,990
F<-MF-MF-M 0.120 21,651 MF-MF-MF-FM 0.088 75,574
F<-MF-MF-F 0.133 20,584 MF-MF-MF-MF-M 0.077 52,450
F<-MF-FM-M 0.131 19,774 FM-FM-FM-FM-F 0.088 22,803
F<-MF-FM-F 0.119 18,395 MF-MF-MF-MF-MF 0.067 33,733
F<-FM-MF-M 0.116 22,413 MF-MF-MF-MF-FM 0.072 34,692
F<-FM-MF-F 0.122 22,840 MF-MF-MF-MF-MF-M 0.073 24,846
F<-FM-FM-M 0.117 19,480 MF-MF-MF-MF-MF-F 0.057 23,075
F<-FM-FM-F 0.099 18,316 MF-MF-MF-MF-MF-MF 0.069 16,083
MF-MF-MF 0.142 165,760 MF-MF-MF-MF-MF-FM 0.070 16,015
MF-MF-FM 0.139 159,536
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Table A4: Regression fit (educational attainment, Danish-born & post-1960)

OLS WLS NLS
0 ) G
Intercept -0.994 -0.823"* 0.385™*
(0.048) (0.034) (0.009)
Genetic distance -0.274 -0.325™*
(0.021) (0.017)
Phenotypic indicator 0.108 -0.011
(0.088) (0.033)
Marital assortment -0.119~ -0.130™*
(0.014) (0.013)
r 0.861"
(0.011)
m 0.535"*
(0.019)
r 0.887 0.878 0.861
(14+m)/2 0.761 0.722 0.767
m 0.521 0.445 0.535
h? 0.587 0.506 0.621
0 0.631 0.867 0.619
AIC -103.323 -122.177 -658.738
BIC -88.615 -107.469 -646.972
R2 0.850 0.928
Adjusted R? 0.847 0.927
Obsetvations 140 140 140

Notes: The dependent variable is the empirical correlation in
educational attainment among Danish-born kin born post-1960.

Significance levels: **p < 0.01; “p < 0.05; *p < 0.1
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Table A5: Regression fit for 3-parameter genetic model (income, males)

Sweden Denmark
OLS WLS NLS OLS WLS NLS
M @ ) ) ©) ©)
Intercept -1.323" -1.1677  0.299" -1.450"  -1.472"  0.193"*
(0.125)  (0.108)  (0.018) 0.297)  (0.083)  (0.011)
Genetic distance -0.554**  -0.595"* -0.579"  -0.572"*
(0.039)  (0.036) (0.132)  (0.037)
Phenotypic indicator ~ 0.393 0.277 0.156 0.170
(0.245)  (0.1006) (0.585)  (0.377)
Marital assortment -0.134*  -0.180"" -0.151*  -0.156"*
(0.053)  (0.052) (0.086)  (0.030)
T 0.756"* 0.810™"
(0.045) (0.032)
m 0.153" 0.289*
(0.018) (0.011)
T 0.874 0.835 0.756 0.860 0.856 0.810
b 0.575 0.552 0.577 0.561 0.565 0.644
m 0.149 0.103 0.153 0.121 0.129 0.289
h? 0.171 0.124 0.203 0.141 0.151 0.357
0 1.557 2.516 1.475 1.664 1.520 0.541
AIC 0.905 -1.246  -207.173 69.707  37.428  -230.702
BIC 9.223 7.072  -200.518 78.024  45.745  -224.048
R2 0.877 0.942 0.674 0.881
Adjusted R? 0.866 0.937 0.646 0.870
Obsetvations 39 39 39 39 39 39

Notes: The dependent variable in columns (1)-(3) is the correlation in income across Swedish

relatives as reported in Collado et al. (2023, Table G.2). Columns (4)-(6) use the empirical

correlation in income among Danish relatives. The sample is restricted to male kinship pairings

only.

Significance levels: **p < 0.01; *p < 0.05; "p < 0.1
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Table A6: Extension of the baseline model (income)

Sweden Denmark
OLS WLS NLS OLS WLS NLS
M @) © @ ©) ©)
Intercept -1.7217 0 -1.5977 0.1827 -1.644*  -1.685"  0.157"
(0.085)  (0.073) (0.010) (0.192) (0.031) (0.000)
Genetic distance -0.567"*  -0.610" -0.545""  -0.483"
(0.026)  (0.023) (0.082) (0.031)
Phenotypic indicator 0.163 0.143* 0.104 0.039
(0.143)  (0.070) (0.338) (0.110)
Marital assortment -0.178"  -0.218" -0.109*  -0.201"*
(0.034)  (0.033) (0.055) (0.028)
Same gender, female  -0.218™ -0.196"  -0.008" 0.007 0.048"* 0.005*
(0.054)  (0.055) (0.003) (0.129) (0.015) (0.003)
Same gender, male 04717 0.530™  0.023"* 0.007 0.138"* 0.004
(0.053)  (0.040) (0.003) (0.127) (0.015) (0.003)
r 0.774 0.825"*
(0.043) (0.023)
m 0.162" 0.338"
(0.033) (0.034)
r 0.837 0.804 0.774 0.897 0.818 0.825
b 0.567 0.544 0.581 0.580 0.617 0.669
m 0.134 0.087 0.162 0.160 0.234 0.338
h? 0.160 0.108 0.210 0.178 0.286 0.410
0 1.014 1.190 0.866 1.088 0.661 0.383
AIC 28.170 23744  -736.071 274123 185.431 -794.974
BIC 48.762 44336  -718.422 294.714  206.022  -777.324
R2 0.838 0.928 0.500 0.818
Adiusted R2 0.832 0.925 0.482 0.811
Observations 140 140 140 140 140 140
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Notes: The dependent variable in columns (1)-(3) is the correlation in income across Swedish
relatives as reported in Collado et al. (2023, Table 3). Columns (4)-(6) use the empirical correlation

in income among Danish relatives.

Significance levels: **p < 0.01; *p < 0.05; "p < 0.1
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Sweden, Income - Fit of the Collado et al. 20 parameter model versus a 3-
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Appendix B: Alternative coding schemes

This appendix documents the robustness of our results to alternative coding schemes for
genetic distance and marital links. The baseline specification treats all marital links
symmetrically. We consider two alternatives: (i) a coding that distinguishes between internal
and terminal marriage links, and (ii) the coding used by Collado et al. (2023), which differs

from our baseline in one case.

Table B.1 reports the implied correlations under each coding scheme. The baseline
specification corresponds to the expressions shown in Table 1 of the main text. The alternative
specifications modify only the treatment of affine links, leaving the genetic distance
component unchanged. For most of the kinship types the implied correlations are identical

across schemes; differences arise mainly for higher-order chains involving multiple marriages.

A useful way to see how these coding choices enter the empirical exercise is to note that
the implied correlation can be expressed in the multiplicative form:
1+ m)"

Prin = OR*r*m! (T (B.1)

Where # is the number of genetic steps in the chain and £ and /summarize the number

of marital links. The alternative coding schemes affect only how the affine component r¥m!
by changing how marital links are counted, while leaving the genetic distance term (HTm)

unchanged. Taking logs yields a linear estimating equation that we re-estimate under each
coding scheme:

In(pyim) = a+ Bik + Bl + Bsn + B,dphen (B.2)

Where £ counts terminal marriages (a marriage that attaches a spouse at the end of the
chain), / counts internal marriages (a marriage that connects two genetic segments within the

chain), and # is the number of genetic steps in the chain.

Table B.2 reports the estimated parameters obtained when re-estimating the log-linear
specification under each coding scheme using WLS. Across Sweden and Denmark, the
parameter estimates are relatively stable and the explanatory remains high. These results
confirm that the strong fit of the additive genetic framework is not driven by the particular

coding of marital links adopted in the baseline specification.
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Table B.1: Alternative coding of genetic distance

and marital links

Relationship Definition Baseline Two-marriage coding CIS coding
Spouses MF or same same
Siblings M-M, etc. Oh? (1 ;m) same same
Parent-Child MeF, ctc. on? (1 ; T) same oh? (HTm)
Sibling in-law MEF-M, etc. Oh2r (1 -; m) same same
2
Aunt/Uncle Fe<F-M, etc. O h2 (1 + m) same same
2
Spouse of Sib-in-law MF-FM, etc. Oh%r? (1 _; m same same
2
Aunt/Uncle-in-law MF«M-M, etc. Oh2r (1 * m) same same
2
3
Cousins M«F-F—M, etc. Oh2 (1 + m) same same
2
Sibling of sib-in-1 F-MF-M 1+my* +my’ +my’
1 lﬂg Of sib-1n-law R\ -V, etc. ehzr ( 2 ) ehzm ( 2 ) Ghzm ( 2 )
2 2 2
Sibling-in-law (2 degree)  MF-MF-M, etc. OhZy? (1 J; m) OhZrm ( : m) ohZrm ( 1 J; m)

. AL ond 3 3 3
Child of sib-in-law (2 MeMF-ME-M Ohr2 (1 + m) Oh2m? (1 + m) om? (1 + m)
degree) 2 2 2
Spouse of sib-in-law (224 o 14+ m\? 14+m\?2 14+ m\?2
degree) MF-MF-MF onrd () orom (—) orrom (~)
Sibli f sib-in-1 2nd 3 3
e w2 e ()
Child of spouse of sib-in- 14+m\3 14+m\?3 m\3

M«—MF-MF-MF 2,.3 202 (2 T 2,2 (2"
law (2% degree) Ohr ( 2 ) 6h*rm ( 2 6h°r m( 2 )
S e of sib-in-law (2nd 4 4 4

pouse o -51 in-law ( MMF-ME-MF—M Oh2r3 1+m ORZm? 1+m OhZrim 1+m

degree) twice rem. 2 2 2

3 3 3
Sibling-in-law (3 degree)  MF-MF-MF-M OhZy3 (1 ‘; m) ORZrm? (HT’”) Oh2rm? (“‘Tm)
Spouse of sibling-in-1 3 3 3
e e e

ta)

4 4 4
Sibling-in-law (4% degree) ~ ME-MF-MEP-MF-M o2 (1 J; m) ORZrm? (1 J; m) OhZrm? (1 J; m)
S f sibling-in-1 4 4 4
T o2 (B2 a5

5 5 5
Sibling-in-law (5" degree) ~ MF-ME-MF-MF-MF-M Oh2rs (1 J; m) OhZrm® (1 J; m) OhZrm* (1 J; m)
Spouse of sibling-in-law 1+my\° 1+m\° 1+m\®
(5™ degree) MF-MF-MF-MF-MF-MF Oh*ré ( 5 ) 0h2r2m4( ) Oh*r?m* ( )

Notes: M/F indicates gender, MF or FM denotes spouses, - indicates a sibling link, and — indicates a patent—child link. Thus M-

MF-MF-M indicates the pair brother-brother-wife-brother-wife-brother. Cells with implied correlation “same” corresponds to the

implied cortelation reported in the “Baseline” column.
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Table B.2: Estimated parameters under alternative coding schemes (years of
education)

(a) Denmark

Baseline Two-marriage CIS
T 0.830 0.816 0.882
m 0.549 0.515 0.630
b 0.774 0.757 0.815
0 0.607 0.664 0.504
R? 0.942 0.943 0.956
(b) Sweden

Baseline Two-marriage CIS

T 0.801 0.768 0.841
m 0.538 0.453 0.608
b 0.769 0.726 0.804
0 0.671 0.796 0.537
R? 0.949 0.953 0.959

Notes: The table reports parameter estimates from the log-linear specification described
in Section 2, re-estimated under alternative coding schemes for marital links. The
baseline specification treats all marital links symmetrically. The two-marriage coding
distinguishes between internal and terminal marriage links, while the Collado coding
adopts the correlation structure used in Collado et al. (2023). All regressions are
estimated using WLS.
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