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Abstract

This paper provides novel insights on intergenerational wealth mobility using Danish wealth
records. Non-parametric evidence reveals an almost linear relationship between wealth ranks
of children and parents with a slope of 1/4, except at the very top of the distribution where
the slope is much higher. The wealth relationship is surprisingly stable across subsamples and
after controlling for key socioeconomic outcomes. This is consistent with a unidimensional
latent factor governing a substantial part of the complicated underlying wealth dynamics and
wealth of past generations summarizing almost all relevant information when predicting child
wealth. Wealth of grandparents has very strong explanatory power conditional on any level of
parental wealth showing that standard two-generation measures severely understate the extent
of intergenerational persistence in wealth formation. (JEL classification: D31)
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1 Introduction

A voluminous literature has analyzed how economic well-being is related across generations by
studying intergenerational linkages in outcomes such as income, education, and health (see surveys
by Solon 1999 and Black and Devereux 2011). Only few studies exist on wealth (e.g., Charles
and Hurst 2003) even though variation in wealth across individuals at a given age level may be
one of the best proxies for the variation in lifetime economic resources and for the (in)equality of
opportunities.!

Correlation of wealth across generations may be driven by mechanical correlation in innate
abilities across generations and deliberate parental investments in human capital of children as in
the standard theory of intergenerational income mobility by Becker and Tomes (1979, 1986), but it
may also reflect direct transfers of wealth from the previous generations (inter vivos or through in-
heritance) and transmissions of savings behavior from parents to children (Stiglitz 1969). Thus, for-
mation of wealth across generations may summarize many different intergenerational channels im-
portant for individual well-being. Furthermore, assumptions about intergenerational transmission
of wealth at the top of the distribution underlie concerns of Piketty (2014) about self-perpetuating
inequality, and intergenerational linkages elsewhere in the distribution may be important for un-
derstanding opportunities for entrepreneurship, retirement savings, and financial vulnerability.

In this paper, we provide novel insights on intergenerational wealth mobility using high-quality
wealth records from Denmark covering over 1 million child-parents pairs and 100,000 child-parent-
grandparent linkages.

First, we look at the basic relationship between wealth of children and wealth of parents. We
start with a non-parametric analysis of the relationship between the positions of children and
parents in the wealth distribution measured by within-cohort ranks.? This evidence reveals an
almost linear relationship with the exception of at the very top of the parental wealth distribution
(Figure 1). Parents in percentile 10 of the parental wealth distribution have on average children in
percentile 40 of the children’s wealth distribution, while parents in percentile 90 have children in

percentile 60, and within this range moving up one percentile in the parental wealth distribution is

!Charles and Hurst (2003) use wealth data from the Panel Study of Income Dynamics (PSID) to estimate the
elasticity of child wealth with respect to parental wealth for the United States. They also review a few older studies
looking at the intergenerational correlation of wealth. These studies have looked at small non-representative samples
with few observations and poor data quality.

?The rank measure—also used in the recent study of income mobility in the US by Chetty et al. (2014)—has
several advantages compared to other transformations of the data. In particular, it works well with zero and negative
observations, which are common in wealth data, in contrast to the logarithmic transformation used to estimate the
intergenerational elasticity.



associated with a 1/4 percentile increase in the average position of children. The overall rank-rank
slope, which equals the rank correlation coefficient, is also around 0.25. The same linear relationship
is evident not just for the mean, but also elsewhere in the distribution (illustrated for quantiles P25
and P75 in Figure 1).

In order to compare with previous work, we also estimate the (age-adjusted) intergenerational
wealth elasticity, which in our baseline specification equals 0.27. Charles and Hurst (2003) find
an elasticity of 0.37 for the United States using the PSID survey data. The lower estimate for
Denmark is not surprising. Denmark has a very homogeneous population and a high degree of
redistribution, and comparative studies find that Denmark has a high intergenerational mobility in
earnings/income compared to the US and many other countries (Bjorklund and Jéntti 2009; Chetty
et al. 2014). When repeating our analysis for income, we find an almost completely linear rank-
rank relationship with a slope around 0.15. Hence, wealth displays less mobility than income. This
is in particular the case at the top of the distributions where child wealth is much more strongly
related to parental wealth than is the case for income.

Second, we examine the stability of the association between child wealth and parental wealth.
Our insight is that stability or lack of it is informative in itself. As described above, wealth formation
across generations summarizes many potential intergenerational casual mechanisms, and we show
theoretically how an estimate of the intergenerational wealth relationship is related in a complicated
way to all of these different mechanisms. Disentangling and identifying the different mechanisms
empirically is complicated. Moreover, the association between child wealth and parental wealth
is expected a priori to vary across different samples, periods, and age groups and to be rather
sensitive to the inclusion of other key economic outcomes, such as income level and education,
in the empirical analysis. However, the non-parametric relationship turns out to be very stable,
and the rank correlation coefficient estimates from these types of sensitivity analyses all lie in the
range 0.20-0.25.3 In our theoretical framework, we show that this stability of the intergenerational
wealth relationship is consistent with a unidimensional latent factor (“ability”) being the key driver
behind all the underlying causal mechanisms determining the wealth formation across generations,
and implying that wealth of parents summarizes all relevant information of parents (a sufficient
statistic) needed to predict the wealth of children.

There may be long run forces that reduce or increase the strength of the child-parent wealth

3 An exception is that the relationship strengthens following death of parents indicating an important role played
by bequests.



relationship over time and generations. Recent research has documented substantial changes over
the long run in top income shares, in the relative importance of capital and labor income at the top
of the income distribution, and in the evolution of inheritance (Atkinson, Piketty, and Saez 2011;
Piketty 2011, 2014). When we estimate a non-parametric relationship between parental wealth and
grandparental wealth, we find that it is remarkably similar to the relationship between child wealth
and parental wealth. Thus, in our data, the formation of wealth across generations is quite stable
over time and generations.

Third, we study the persistence of intergenerational wealth formation by exploring the role of
grandparental wealth conditional on parental wealth in explaining the wealth variation across chil-
dren. We find strong non-parametric evidence of a large effect of grandparental wealth at all levels
of parental wealth. Children with grandparents in the highest wealth quintile lie on average 9 per-
centiles higher in the child wealth distribution than children with grandparents in the lowest wealth
quintile, and this effect is nearly the same at each percentile level of parental wealth. The effect is
much larger than the impact of including additional information about parents in the analysis and
is consistent with recent multiple generation studies on education and occupation also finding that
standard measures of intergenerational mobility based on two generations underestimate the degree
of persistence (Lindahl et al. 2014; Hzllsten 2014).% Tt is also consistent with results from studies
using an imputation method based on rare surnames to link families across multiple generations
(Clark 2014; Clark and Cummins 2014).

Fourth, we focus on the very top of the distribution where our non-parametric evidence indicates
a much stronger intergenerational relationship. We show that correlation of wealth ranks at the
top in Denmark—one of the most egalitarian countries in the world—is in fact very strong.” The
odds of ending up in top 1% of the wealth distribution is 16-17 percentage points higher if the
parents belong to the top 1% group, which should be compared to the unconditional odds of 1%.
This holds across all specifications showing that our conclusion concerning stability also applies

when we zoom in on the top part of the distribution. If grandparents are also in the top 1% group

4One reason for the empirical results may be that the underlying processes relating wealth across generations
have longer memory than just one generation, for example because grandparents have a direct impact on their
grandchildren (Solon 2014). Another explanation could be that grandparents have no direct effects but that the
coefficient on parental wealth is downward biased because of transitory dynamics or measurement error (Solon 1992),
implying that grandparental wealth becomes significant in the regression. Against the last hypothesis, we find that
our results are unchanged if we use one, three, five, or seven year averages of wealth in the analysis. Independent of
the underlying explanation, the result reveals a much higher persistence in wealth formation across generations than
what is obtained from the standard two-generation measures.

®The stronger relationship at the top of the wealth distribution compared to the overall average may reconcile why
studies based on estate tax returns (Menchik 1979; Wahl 2003; Clark and Cummins 2014) find lower intergenerational
wealth mobility than the study by Charles and Hurst (2003) based on a random survey sample of the population.



then the odds of the child getting into the top 1% group increases by another 13 percent. Thus,
grandparental wealth also has very strong predictive power in the top part of the distribution.
The remaining part of the paper is organized as follows. Section 2 provides a theoretical
framework to understand how the association of wealth between parents and children is related to
underlying causal links between generations. Section 3 describes the construction of the data sets
and provides summary statistics of key variables. Section 4 describes the results of the empirical
analysis. Finally, Section 5 offers concluding remarks and an appendix provides additional details

concerning the data and some additional empirical results.

2 A framework for understanding the (in)stability of intergener-

ational wealth links

We are interested in understanding the relationship between wealth (1¥')—or some monotone trans-
formation of wealth, such as the natural logarithm or the rank in the overall distribution—of
different generations. Let w, denote the wealth of an individual in generation g after the trans-
formation. In the empirical analysis, we estimate the association between w, and wy_1, both

non-parametrically and, parsimoniously, as a linear regression of wy on wy_1,
Wy = wag—l + &g, (1)

where ¢4 is the residual, and 3,, is the intergenerational parameter of interest. Here and in what
follows, we express all variables in terms of their deviation from the mean in order to eliminate
the constant term. Obviously, 5, in Equation (1) is not a structural parameter, and the aim of
this section is to obtain a deeper understanding of how estimates of 3, are related to underlying

intergenerational causal mechanisms.

2.1 Factors influencing the intergenerational wealth relationship

We start by illustrating in a basic economic model different potential channels that may explain

the intergenerational relationship in wealth. In a given year a, an individual of generation g earns

a

income yg, consumes cg,

receives bequests and transfers from the previous generation b7, and gives

transfers to the next generation gg. It follows then from the budget constraint that the level of



wealth of the individual is given by

W= W1 +78) +y2 — 2+ b2 — g, (2)

a

where r i

is the rate of return on savings for this individual.

Individuals maximize utility subject to the sequence of budget constraints (2) up to a maxi-
mum age A. We recognize heterogeneity of individuals and use , to index preferences and other
constraints and uncertainty not otherwise incorporated in the budget constraint. Consequently,

the level of wealth of an individual at age a may be expressed in terms of the parameters of the

individual problem as
a A A A A
Wy ({3 i) o 010 (801, 3)

In other words, wealth at any given age depends on income over the lifetime, realized rate of return,
transfers from parents, preference parameters, and stochastic shocks in the past and, potentially,
expected in the future (¢ > a).

The model analogue of 3, in Equation (1) would be AATT::’ however determining its value
requires understanding how parental wealth W,_; affects the determinants of W, in Equation (3).

Wealth of parents does not enter directly as an argument of child wealth in Equation (3) but
may influence or be correlated with the determinants of child’s wealth for a number of reasons. By
investigating the determinants of wealth in Equation (3), one can identify a number of channels why
wealth could co-vary: (i) Income (y) of parents and children may be correlated, for example because
of a mechanical correlation in innate ability levels or because of deliberate parental investments in
child education as in the seminal work of Becker and Tomes (1979). (ii) Patience and risk taking
behavior () may be correlated across generations and generate correlation in saving propensities
and in average returns on savings (r). (i) Transfers from parents (b) are a function of parents’
own characteristics and hence correlated with parental wealth. Thus, a simple insight from this

basic model is:

#1: Estimates of the intergenerational wealth parameter 3, in (1) reflect intergenerational linkages

flowing through a mix of underlying channels that are responsible for variation in wealth.



2.2 Statistical framework

In order to make progress, we simplify the framework in different ways so that it resembles what
has been sometimes dubbed the “mechanical” approach in the intergenerational literature (Gold-
berger 1989). In doing so, we abstract from strategic bequest/consumption considerations so that
b, is taken as given by an individual. We also abstract from age at which wealth is measured.
Studies of intergenerational income mobility have shown that the age at measurement may be im-
portant (Haider and Solon 2006), but our empirical results on wealth mobility turn out to be rather
insensitive to the age at measurement.

Next, we consider a linearized version of Equation (3),

wy = X40, (4)

where x, = (yg, Tg,bg,§ g) is a vector of the different wealth determinants, which we assume follow

the law of motion

Xg = Xg-12 + Vg, (5)

where E is a transition matrix and v, is an error term vector.® Note that although wealth does
not appear in this equation it does not mean that the relationship between x, ;1 and x, cannot
flow through wealth. For example, a relationship between the incomes of parents and children can
be intermediated by parental wealth via investment in education.

Using the relationships (4) and (5), we have wy = x4 128 + v408 and wy—1 = x4_13. This
implies that an estimation of our key parameter of interest (3,, in Equation (1) corresponds to
regressing Y = x, 128+ v,0 on X = x,_13. Using the standard OLS formula (X'X)"1X"Y and

noting that v4@3 is orthogonal to x,_13, the expectation of 3, is given by

E[B, [ xg,xg-1] = ((Xg—lﬁ)lxg—lﬁ)il (x9-18)" - (x4-1E8)
= (8- (quflxg—l) -B)-8 (X;flxg—l) -EB. (6)

The coefficient 3,, is as close as one can get to a “structural” intergenerational correlation of wealth
if one insists on summarizing it by a single parameter. Equation (6) shows that it depends on the

distribution of characteristics in the parents’ population, x,_1, summarized by the population

%By assuming that the process is autoregressive of order one, we focus only on the relationship between two
generations (children and parents). In the empirical analysis, we consider also the role of grandparents.



covariance matrix X;_;Xg—1.

In the special case where x,_1 is unidimensional, so that E is a scalar, it is easy to show that
B = E, implying that the (,, coefficient reveals the (single) structural parameter. More generally,
B, is specific to the given population, and it does not have a direct causal interpretation. To further

illustrate this point, consider the following example

Example 1 Suppose that elements of x are uncorrelated with each other (qu_lxg,l is diagonal)

and 2 is diagonal. Then, straightforward manipulation of Equation (6) yields

By = wiZi, (7)
%
where E;; is the (i,1) element of B, w; = 5220121 (ZJ B?J?j) are weights that sum to one, and o

is the (i,1) element of nglxg_l (variance of the ith element of x4_1, denoted by x4—1;).

Under these assumptions, (,, is simply a weighted average of the intergenerational correlations
of different factors, with weights reflecting both the relevance of a given factor ([322) and the extent
of its variation in the population (c%).

Even when one is willing to assume that 8 and 2 are structural parameters, they do not translate
into a structural interpretation of parameter [3,, in the intergenerational wealth relationship (1).
Different societies at different points in time may differ with respect to the extent of variation in
determinants of wealth—variation in income, tastes, education, bequests, rate of returns may all
vary over time with institutions, policies, culture, etc. Each situation will correspond to a different
weighted average of Z;;s and hence different 3,,. Moreover, if we select out a specific subsample of

the population, which most likely has characteristics x differing from the average population, then

the estimate of §,, will change even though the intergenerational correlation matrix = is unchanged.

#2: In the general case, estimates of the intergenerational wealth parameter 3, in (1) reflect a
weighted average of many intergenerational factors with weights being sample-dependent. We may
therefore expect to see different estimates of /3, at different times and places and across different

sample choices.

2.3 Controlling for elements of x

Controlling for some element j of x, and x,_1 corresponds to shutting down this particular source

of variation. To see this, consider Example 1 again. Controlling for x,; and z4_1; corresponds

7



to simplifying the formula for 3, in (7) by setting O'?j = 0. In this case, [, becomes a weighted
average of all the other elements in = than element j. Without imposing additional structure, this
modified weighted average is expected to be different, and hence we would expect that including
various elements of the vector x in regression specifications would affect the estimate of 3,,,.

In the general case, one can proceed analogously by first projecting w and all elements of x
other than x; on z;. Specifically, suppose that we partition x into unobservable factors, xY, and

observable factors, x©. Similarly, let Z¢y and Eyo denote the partitions of the matrix E that

: u. (U _ U = O = U
determine x": Xy =X, 18yu +X,_18Buo + vy . Then,
U O U = O = o U
wg = xgﬁ:Xglg+xg/3:nglaUUlB+X971:U016+xg/3+yg/3

U o O 00 U

= ﬁwxg—lﬁ + Xg—lle,g—l + Xy IBw,g +¢
U O o 0 30 U

= ﬂwwgfl + Xg—lﬁw,g—l + Xy /Bw,g + C ’ (8)

where ﬁg is a linear projection of ng_lEUUB on X4_1/3, while partialling out the effect of Xgo_l

and xg) (with ,Bg’g_l and [387!} being the resulting coefficients), and ¢V is an error term comprising
of the projection error and ugU,B. In other words, by controlling for some subset of characteristics
of both parents and children (note that controlling for both at the same time is important), we
can zoom in on the effect of the remaining characteristics that is orthogonal to the observed ones.

Moreover,

#3: In the general case, the estimate of the intergenerational wealth parameter (3, in (1) is expected
to change when controlling for key economic outcomes that are important for intergenerational

mechanisms (e.g., income and education).

2.4 A unidimensional latent factor model

As discussed above, in general a unique intergenerational wealth coefficient does not exist, because
different sources of variation in parental characteristics may translate into different strengths of
intergenerational association. However, there is a special case when this is not so. Suppose the
variation in all the components of x, is driven by a unidimensional latent factor z4, for example
ability, so that x, = z,®, where ® is a vector of parameters. The latent variable evolves across
generations according to zy = ¢z4-1 + 1, Then x5 = ¢z, 1P + 1, P and, finally, x;, = ¢x4-1 +

ny®. In that case, E = ¢I in the law of motion (5), where I is the identity matrix, and ¢I



is a diagonal matrix of ¢s, so that we can verify by (6) that E[3,|x4,x4-1] = ¢. That is, the
intergenerational relationship of wealth simply reflects the intergenerational relationship of the
latent factor. Moreover, under this simple structure, wealth of parents itself reflects the latent
factor and becomes a sufficient statistic to predict the wealth of children.

The case where all underlying intergenerational dynamics are governed by a single latent factor
may seem unrealistic. More generally, we may consider a situation where characteristics in x, are

not perfectly correlated with the latent factor, z,. We specify
Xy = 2P + Xy, (9)

where the vector ® measures the effect of z; on x4, and the elements of X, are orthogonal to z,.
X4 may represent a measurement error, or it may be the residual from a projection of x4 on 24, so
this specification in itself imposes no new restrictions. In addition, though, we assume that X, is
uncorrelated with z,_1—X, may be autocorrelated over time but in a way that is unrelated to the
past latent factor.

The latent factor still evolves according to zy = ¢z5—1 +1,. In this case, we obtain’

EB,lxg,xg-1] = ¢ (10)
~(B' - (xg_1%g-1) - B) 7' - B+ (X _1%g-1) - B
(B (xg1%g-1) - B) - B (Rp %) - B.

The first term reflects the intergenerational correlation of the latent factor. The second term is
the standard formula for the attenuation bias, stemming from measurement error as x, is no longer
perfectly related to the latent factor. The third term is an extra additive intergenerational effect
similar to (6), resulting from the potential autocorrelation of Xs as represented by i;_lfcg. It is
present, if the dynamics of the latent factor does not fully capture the dynamics of x,. Note that
(10) collapses to the original specification (6) if we additionally specify the explicit law of motion
Xg = ig_lé + €4, and the latent factor process is not present so that x,_1 = X,4_1.

The size of terms two and three depend on the distribution of characteristics in the parent popu-
lation, x4_1 and X4_1, summarized by the population covariance matrices nglxg_l and i’gflfcg_l.

Notice that i'g_lig_l is bound to be small if the bulk of the variation in x,_1 is driven by the

"The derivation of Equation (10) is shown in Appendix A.1.



latent factor. Therefore, when the latent factor captures the bulk of the variation in x, and its
autocorrelation, the additional two terms of (10) are small and the latent factor result applies

approximately. Thus, we have

#4: When all the underlying intergenerational mechanisms are driven approximately by a unidi-
mensional latent factor, for example ability, the intergenerational wealth parameter 3, in (1) is
approximately stable across samples and when controlling for other economic outcomes, and wealth
of parents summarizes approximately all relevant information of parents to predict the wealth of

children.

2.5 Theoretical conclusions and empirical strategy

The theoretical framework illustrates a number of points concerning the interpretation of empirical
estimates of intergenerational wealth mobility (3,). Estimates of 3, reflects intergenerational
linkages flowing through a mix of underlying channels responsible for variation in wealth (#1), and
disentangling these different channels is a complicated—if not impossible—task. In the general

case, the theory points to fundamental instability in the estimation of 3,,; it is sample-dependent

w>
(#2) and sensitive to controls for other economic outcomes (#3). However, in the special case
where all underlying intergenerational mechanisms are driven by a unidimensional latent factor,
the intergenerational wealth parameter (,, is stable across samples and when controlling for other
economic outcomes, implying that wealth of parents is a “sufficient statistic” to predict the wealth
of children (#4). In Section 4, we provide non-parametric evidence on the formation of wealth

across generations and population estimates of (§,,, and we then explore the stability of these

w?
relationships by looking across various subsamples, periods, and cohorts, and by including key
economic outcomes as controls in the regressions. Instability of the wealth relationships would

reject the unidimensional latent factor model, while stability would indicate that the latent factor

model is a realistic possibility.

3 Data

Our empirical analysis is based on data from several public administrative registers gathered by
Statistics Denmark and linked together using personal identification numbers. Every citizen in

Denmark is assigned a unique personal identification number at birth and the identification numbers
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of the mother and the father are registered for all Danes born in 1960 and onwards.® This enables
us to combine different data sources at the individual level and to link data across generations.

The data on individual wealth and income is based on administrative tax return records. The
Danish Tax Agency (SKAT) collects, in addition to information of various income sources, infor-
mation about the values of asset holdings and liabilities measured at the last day of the year for
all Danes, and the bulk of the wealth components are third-party reported.” The available pieces
of information at Statistics Denmark are the aggregate value of assets and liabilities, respectively,
covering the period 1980 to 2011, and from 1997 and onwards it is also possible to obtain complete
portfolio information with respect to the value of bonds, stocks, cash in banks, house, mortgage
loans, and sum of other loans. Another attractive feature of the wealth data is that the information
is not top coded.

The information about the value of financial assets and liabilities at the end of the year is
reported to the tax authorities by banks, other financial institutions, and some government in-
stitutions, while the cash value of property is assessed by the tax authorities, based on detailed
information of the property, and used for taxation of the imputed rent on the property. The third-
party reported value of assets includes all deposits, stocks, bonds, value of property, and deposited
mortgages. Pension funds are not part of the data, which is also the case in the US study by
Charles and Hurst (2003).10 The third-party reported value of liabilities includes debt in financial
institutions, mortgage credit debt, credit and debit card debt, deposited mortgage debt, student
debt and debt in The Mortgage Bank (a public institution), debt to financial corporations, debt to
the Danish municipalities, and other liabilities such as unpaid taxes and mortgage debt, which are
not deposited.

Until 1996, Denmark had a wealth tax, and taxpayers had to self-report car values, boat val-

ues, caravan values, title deed of cooperative dwellings, premium bonds, cash deposits, stocks

8Registrations of parents exist before 1960 but are incomplete.

9The tax authorities use the income information to generate pre-populated tax returns. The information on
wealth was originally used to compute the wealth tax, whereas today it is used by the tax agency to cross check
if the reported income level is consistent with the change in net-wealth during the year under the assumption of a
given estimated consumption level. A recent study by Kleven et al. (2011) reveals, using a large scale randomized
tax auditing experiment constructed in collaboration with the Danish tax authorities, only small differences between
the third-party reported income items and the corresponding items on the final tax return. This indicates that the
third-party reported information of the Danish Tax Agency is of a very high quality.

0Pensions represent primarily compulsory saving (the voluntary component is small). The two important parts
reflect (1) the value of universal government pension benefit (which would be comparable to the expected value of
Social Security payments in the US) and (2) employer contributions that are proportional to wages and determined
by bargaining agreements—the closest analogue in the US would be employer contributions to 401(k) or equivalent
accounts. Numbers provided by the Danish central bank indicate that pension’s share out of total gross wealth
averaged 22% over the years 1997-2011.
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(both listed and non-listed thereby including privately held companies), and private debt. These
components are not included in the computations after 1996. Until 1996 the value of stocks was
self-reported, while afterwards it became third-party reported by banks and financial institutions
(excluding non-listed stocks). The registration of the company value of self-employed has changed
several times, but has stayed unchanged since 1997, where assets and liabilities of the firm were
registered separately and included, respectively, in the assets and liabilities of the owner. Another
definitional change occurs in 1983. Before 1983 all family wealth of a married couples was assigned
to the husband, while the wealth of husbands and wives has been registered separately afterwards.

Ideally we would like to observe wealth, income, etc., of the individual in the middle age and
observe the different generations at the same age because of the life-cycle variation in economic
outcomes (Haider and Solon 2006). If, for example, parents are around 25 years old when their
children are born, and we observe wealth of the child generation in 2011, then we would like to
observe wealth of the parents and grandparents in 1986 and 1961, respectively. This goal has to be
balanced against data availability (grandparents) and data quality (parents). Our main empirical
analyses are based on parental wealth observed in 1997-1999, where the definition of the wealth
measure is the same as that used for children in 2009-2011, and grandparental wealth measured in
1983-1985 where wealth of biological grandfathers and grandmothers are more accurately measured
than the years before. We take three year averages of wealth of each individual to reduce the
importance of transitory components, as often done in the literature on intergenerational income
mobility following Solon (1992). In the empirical analysis, we investigate the sensitivity of the
results to the age at measurement and to transitory components in the wealth measurement, and
conclude that it matters surprisingly little.

The largest change in the definition of wealth occurs around 1997 where the wealth tax was
abolished. However, for 1995 and 1996 Statistics Denmark computed assets and liabilities of each
individual using both the new definition of wealth (used for children and parents) and the old
definition (used for grandparents). In Appendix A.2-A.3, we exploit this overlap to show that the
new wealth measure is well approximated by the old way of measuring wealth, and we provide more
details on the wealth data.

In the empirical analysis, we consider two types of samples: a child-parents sample (CP) and
a child-parents-grandparents (CPG) sample. The CP sample focuses only on child-parents rela-
tionships without exploiting information on grandparents. In this sample, we consider all children

of age 21-51 in 2011 (ensuring that they are born in 1960 or later), where both parents are alive
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in 2011, and where both parents are between 21 and 66 years old in 1999. The child-parents-
grandparents (CPG) sample is based on the CP sample, but with the additional requirement that
at least one grandparent is alive in 1985. To avoid selection problems, we further require that
parents are born in 1960 or later, corresponding to a maximum age of 39 in 1999, implying that
the personal identifiers of all the grandparents are known.!!

Table 1 provides summary statistics of the two samples. In the CP sample, we have almost
1.2 million child-parent pairs, and the CPG sample consists of about 100 thousand observations.
In both samples, parents are significantly older than their children at the time where wealth levels
are observed in the data, and grandparents are older than parents in the CPG sample. Children
in the CPG sample are particularly young, but we will present robustness checks to show that the
results are not driven by it. As households normally accumulate wealth over the life cycle up to
retirement, we should expect to observe the highest wealth for grandparents and higher wealth for
parents than for children, which is also the pattern we see in Table 1.

Registered wealth is negative for many individuals. This is, for example, the case for close to half
of the child generation. One reason is that we include young persons in their twenties for whom it
is optimal to have negative wealth. Another reason is missing components in the wealth measure—
mainly pension funds as described above. Finally, it is well-known that Danish households have
very high debt-to-income ratios (the liability-income ratio is almost 200 percent for children and
over 150 percent for parents in the CP sample) compared to other countries, which has received
international attention recently (IMF 2012; European Commission 2012).!2 Our reliance on rank
measures allows for incorporating negative wealth and restricting sample to older individuals will
serve as important robustness checks.

Table 1 also presents figures for earnings and income, where income includes earnings, self-
employment income, and all types of transfers, but excludes capital income.'® Earnings and income
are on average higher for parents than for children, while earnings for grandparents are lower than
for parents reflecting that some of the individuals have retired. The table also reports years of

education counting completed education. Parents are clearly more educated than grandparents but

"'The parental age restriction reduces the sample considerably and selects younger children. As a robustness check,
we will also consider the unrestricted CPG sample that includes older children. Without the restriction, we obtain
nearly the same regression coefficients and a higher statistical precision, but we prefer the restricted sample to avoid
sample selection bias.

12The difference to the US and other countries may reflect that Denmark has a reasonably high universal public
pension benefit level, substantial labor market pension savings by international standards, and an extensive social
safety net that reduces the need for precautionary savings.

13We exclude capital income in order to avoid a direct relationship from wealth to income in the empirical analysis.
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also somewhat more educated than their children in the CPG sample. However, this reflects that

some of the younger children are yet to complete their education.

4 Empirical analysis

This section describes the empirical results. First, we present baseline evidence on the relationship
between wealth of parents and children—both graphically (displaying non-parametric relationships)
and using parametric specifications to obtain population summary statistics. Second, we analyze
the sensitivity of these results to various sample definition/selection choices and control variables,
thereby following the agenda laid out in Section 2 to explore whether parental wealth proxies for
the main characteristics of the parents. Third, we include information of grandparents in the
analysis to explore whether the child-parent association is stable across generations and to explore
the persistence of wealth formation across generations. Finally, we zoom in on persons in the top
1% of the wealth distribution in order to explore differences between the results for the bulk of the

population and those at the very top of the distribution.

4.1 Non-parametric evidence of intergenerational wealth mobility

We first use the child-parents (CP) sample described above to provide non-parametric evidence
of the relationship between child wealth and average wealth of the (biological) parents. Most of
our analysis is based on the relationship between positions of children and parents in the wealth
distribution measured by within-cohort ranks. This has several advantages: it accounts for life-cycle
changes in wealth, it works well with zero and negative observations that are common in wealth
data, and it is a very robust measure (e.g., it is unaffected by all types of monotone transformations
of the underlying data). For each child, we compute the rank in the distribution of child wealth
for individuals at the same age (with maximum rank normalized to 100), and we do the same for
parental wealth based on the average age of the parents.'* Figure 1 shows a binned scatter plot
where child-parents pairs are divided into 100 groups according to the percentile rank of parental
wealth and showing for each percentile the mean rank of children. Note that the graph also shows
a very small 95 percent confidence interval at each point estimate, reflecting that the child mean

rank at each parental wealth percentile is very precisely estimated.

1Within an age cohort, ranks are calculated as % - 100, where ¢ denotes individuals sorted by wealth, and
1 =1,2,...,N. We use these ranks based on the entire distribution throughout the analysis (also when studying

different subsamples).
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The graph reveals an almost linear relationship with the exception of at the very top and bottom
of the parental wealth distribution. Children of parents in percentile 10 are on average in percentile
40, while children of parents in percentile 90 on average are in percentile 60, and within this range
moving up one percentile in the parental wealth distribution is associated with a 1/4 percentile
increase in the average position of children. The relationship is much stronger at the top of the
distribution with a child average rank going from percentile 70 to percentile 75, when going from
percentile 99 to percentile 100 in the parental wealth distribution. In Section 4.5, we take a closer
look at the upper part of the distribution. The dip down at the bottom of the parental distribution
probably reflects that the wealth of the parents in the first percentiles is a bad proxy for their “true
type” and ex ante expected wealth. These parents have very large debt and significant negative
wealth that may reflect involvement in risky investment decisions that either have gone wrong
or have not paid off yet. Consistent with this hypothesis, we find that self-employed are largely
overrepresented in the first percentiles.

For comparison, we have done a similar analysis for income (Figure A.1 in the Appendix). This
reveals a linear relationship as well between income ranks of parents and children—similar to recent
evidence on income mobility by Chetty et al. (2014).!> Moving up one percentile in the parental
income distribution is associated with a 1/7 percentile increase in the average position of children
almost everywhere in the parental income distribution. Thus, the intergenerational mobility of
wealth is considerably lower than the mobility of income.'6

Figure 1 displays also the 25th percentile and the 75th percentile of the conditional child rank
distribution computed for each wealth percentile of parents. For example, for children born to
parents in percentile 10, around half of them have a rank between 20 and 60, while 25% of them
have a rank below 20 and another 25% have a rank above 60. The child rank levels at the 25th
percentile and the 75th percentile increase steadily as we move up in the parental distribution
mirroring the development in mean rank level. Again an exception is at the very top of the wealth
distribution where the child rank level at the 25th percentile jumps from around 50 to more than
60 when going from percentile 99 to 100 in the parental wealth distribution. Thus, for the top 1%
of parents, less than 25% of their children have a rank below 60. Moreover, the graphs shows that

5 Chetty et al. (2014) also includes evidence about income for Denmark constructed by us for an earlier version of
the paper, and using a slightly different sample.

16The large increase in the association between parents and children taking place at the top of the wealth distribution
is neither observed for income in our sample nor for income in the US in Chetty et al. (2014). For Sweden, Bjorklund
et al. (2012) finds a large association at the top of the distribution when looking at a broad measure of income that
includes capital income but not when looking at earnings.
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25% of the children have a rank equal to 98% or higher.

4.2 Aggregate measures of wealth mobility

It is useful to have a single measure of the overall degree of wealth mobility, when pursuing the
agenda laid out in Section 2, aiming at exploring the stability of the intergenerational wealth
formation process. Our preferred measure is the rank correlation coefficient (RCC). Because of the
uniform distribution of the rank measure, this may be obtained from a linear regression of child
rank on the rank of parents, corresponding to the slope of the OLS fitted line in Figure 1. The
result of this regression, reported in Panel A of Table 2, is a baseline estimate of 0.24, which is very
precisely estimated because of the large sample size with 1.2 million child-parents observations.
Thus, on average a one percentile increase in the position of parents in the wealth distribution
is associated with a 1/4 percentile increase in the average position of children, in line with the
conclusion above that the slope in Figure 1 is 1/4 almost everywhere with the exception of at the
tails of the parental distribution.

For comparison, Panel B of Table 2 also reports the elasticity of child wealth with respect to
parental wealth, corresponding to estimating an ordinary least squares regression after using a
natural logarithmic transformation of the data (i.e., for those with positive wealth). Studies on
intergenerational income mobility normally report the intergenerational elasticity, and this is also
done by Charles and Hurst (2003) in their study of intergenerational wealth mobility. Column 1
of Table 2 reports the estimated elasticity without age adjustment, while column 2 reports the
age-adjusted elasticity obtained by including age dummies of both children and parents in the
regression. We obtain a child-parents age-adjusted elasticity of 0.27, implying that children born
to parents with a wealth level that is 1 percent above the mean of the parental generation can
expect to obtain a wealth level that is 0.27 percent above the mean of the child generation. Charles
and Hurst (2003) find an age-adjusted elasticity of 0.37 for the United States using the PSID
survey data. The lower estimate for Denmark is not surprising. Denmark has a very homogeneous
population and a high degree of redistribution, and comparative studies find that Denmark has a
high intergenerational mobility in earnings/income compared to the US and many other countries
(Bjorklund and Jéntti 2009; Chetty et al. 2014).

When applying the log transformation, we are throwing away all child-parents pairs where either
the child or the parents have zero or negative net wealth. Most of the empirical literature analyzing

intergenerational relationships look at economic outcomes that do not attain negative values by
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definition, for example earnings. This is, however, not the case for net wealth, which may well be
negative and where standard life cycle theory predicts negative values for young persons who have
increasing earnings profiles.'”

The rank transformation of the data allows for non-positive wealth observations and avoids
therefore the potential selection problem occurring, for example, when using the log transformation.
This is also the case for the inverse hyperbolic sine transformation (IHS), w = log(W + vW?2 + 1),
which is interesting because it behaves as +log(|WW|) everywhere with the exception of in the
neighborhood of zero. It therefore provides (approximately) an intergenerational wealth (or debt)
elasticity for both positive and negative values. Panel C of Table 1 shows that the elasticity estimate
in this case becomes around 0.2, both with and without age adjustment, which is considerably lower
than the estimate obtained when applying the log transformation, and revealing that it may create

severe selection bias to remove observations with negative wealth.!®

4.3 Stability of the intergenerational wealth relationship

In Section 4.1 we established the remarkable stability of the child-parents rank-rank slope at around
1/4 almost everywhere in the wealth distribution. In this section, we examine the stability of the
intergenerational wealth relationship in a number of other ways.

Life-cycle variation may be important when measuring intergenerational mobility in economic
outcomes (Haider and Solon 2006). Note also that, using the sample of those with positive wealth,
there is a large difference in the estimate of the elasticity of child wealth with respect to parental
wealth depending on whether age dummy controls are included in the regression or not (Panel B
of Table 2, columns 1 vs. 2). On the other hand, the elasticity based on the THS transformed data
does not change much when including age controls (Panel C), indicating that the importance of age
controls for the log transformation may be a result of sample selection. The RCC estimate is also
insensitive to the inclusion of age controls (Panel A). The within-cohort rank measure accounts for
differences in wealth across individuals due to each individual being observed at different points in
time on a life-cycle wealth profile, but the strength of the intergenerational relationship may still
vary with age. In order to explore whether this is the case, we first split the sample into five age

groups of equal size and repeat the analysis in Figure 1 for each age group. Figure 2 shows the

1"The lack of information of pension wealth is another reason for registering negative household wealth in our case
and in Charles and Hurst (2003).

18 A concern may be that outliers or observations with zero or close to zero wealth may be very important for these
estimates. We have run sensitivity analyses, which reveal no effects on the estimates of removing observations in the
tail of the distribution and around zero wealth.

17



results for all age groups at the same time. The relationships for the four child age groups 26-31,
32-36, 37-42 and 43+ lie very close to each other at each parental percentile and the RCC estimates
are all within the small range 0.21-0.25. The profile for the youngest group, where children are in
the age interval 21-25, is more steep with an RCC equal to 0.27. This is not dramatically different
from the overall average of 0.24 and may reflect that parents have a somewhat larger role to play
in early adulthood than later in life, for example because of wealth transfers during education.

The RCC is also rather insensitive to variation in parental age with estimates lying in the narrow
range 0.23-0.26 when we divide the sample into five equally sized subsamples based on parental
age and compute the RCC for each subsample (results not reported).

The conclusion that the intergenerational wealth relationship is rather insensitive to the age of
children and parents at the time of measurement is further confirmed by Table 2 where columns 3—6
report split sample results according to child age and parental age, also for the log transformation
and the THS transformation. In the last column of Table 2, we look at the variation in the age
of parents within child-parents pairs by exploiting the time dimension in our data instead of only
looking across child-parents pairs, thereby changing the age of both children and parents. When
we re-run the baseline analysis using the wealth observations of parents 12 years later in life—the
period 2009-2011 instead of 1997-1999—we obtain a non-parametric diagram nearly identical to
Figure 1 (not reported) and, as shown in column 7 of Table 2, the RCC is only a little higher than
the baseline estimate.

Attenuation bias created by measurement error and transitory components in the economic
outcomes has been a major concern in the intergenerational income mobility literature since the
influential contribution of Solon (1992), and it is common to take averages over some years as
we have done to reduce the potential bias. In our case, the results are very similar whether we
use wealth observed for just a single year or use three-year averages, five-year averages, or seven-
year averages of wealth. The non-parametric diagrams, which are shown in Figure 3, Panels A-D,
are close to identical, and the RCC estimates lie in the narrow interval from 0.23 to 0.25. This
conclusion is in line with results for income mobility based on administrative data by Chetty et al.
(2014).

There may be many underlying mechanisms behind the intergenerational correlation in wealth
as described in Section 2. For example, income may be related across generations because of
inheritability of innate ability levels, and the wealth levels of children and parents may simply

serve as proxies for the income levels because of a positive correlation between wealth and income
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for given savings rates. If this is the only source of the intergenerational relationship in wealth,
then the relationship would disappear in the regression when we control for income levels of both
children and parents, see Equation (8) in Section 2.3. It may also be that parents with high
wealth invest more in the human capital formation of their children as they do in the seminal
theory of income mobility by Becker and Tomes (1979). This would raise the income and wealth of
their children and would generate a positive correlation between child wealth and parental wealth
working through child income. If this channel is stronger than other sources of intergenerational
correlation in wealth, then our estimate of the intergenerational wealth coefficient should fall when
we introduce income as an additional regressor. Column 2 of Table 3 reports the result from such
a regression, where we include the within-cohort rank of income in the regression. The coefficient
on the (rank) wealth of parents is basically unchanged from Table 2 (repeated in column 1 of Table
3 for convenience), and the coefficients on the income levels of parents and children are small.

In Figure 4, we have repeated the non-parametric diagram for five equally sized income group
subsamples of children (Panel A) and parents (Panel B), respectively. It shows tiny effects of income
after controlling for wealth of parents. The slopes in Panel A are in the range 0.23-0.27 and in
Panel B in the range 0.22-0.25. Moreover, the (vertical) variation within each wealth percentile is
very small. For example, going from the bottom quintile to the top quintile in the parental income
distribution only increases the wealth rank of children, conditional on wealth of parents, by 2 on
average. In comparison, it is worth noting that, conditional on parental income quintiles, going
from percentile 10 to 90 in the parental wealth distribution increases the wealth rank of children
by 19 on average. We obtain the same conclusions if we restrict income to earnings alone (results
not reported). These results suggest that the mechanisms behind the intergenerational wealth
relationship running through income are well captured by parental wealth, in line with the latent
factor model in Section 2, where parental wealth is a sufficient statistic to predict child wealth.

An intergenerational relationship in education is documented in many studies (see survey by
Black and Devereux 2011). Beyond the direct effect of education on income and wealth, education
may also be related to preference parameters, such as impatience and risk attitudes that also
govern saving propensities and portfolio choices important for wealth accumulation. However,
our results reveal small effects of accounting for education in the analysis. Figure 5 repeats our
non-parametric rank-rank diagram, grouping on child education (Panel A) and parental education
(Panel B). Groups of education are created to approximately represent quintiles in the distribution

of graduated children and parents, respectively. In Panel A, slopes are similar for all five groups
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and lie in the range of 0.20-0.25. The group with the least education is slightly lower than the
rest—a fact mostly driven by children in their 20s that have yet to graduate. Going from least to
most child education only spans a vertical distance in child average wealth rank of 5, conditional
on parental wealth rank. In Panel B, we see only a small effect on child wealth ranks, conditional
on parental wealth rank, of having a very long education compared to the other education groups,
which is reflected in an average vertical distance in the graph between highest and lowest of less
than 3 child wealth rank points. Slopes lie in the narrow interval of 0.22-0.25. Finally, the overall
estimate of the RCC after controlling for years-of-schooling dummies for both parents and children
is nearly the same as the baseline estimate (see columns 1 and 3 of Table 3).

The non-parametric diagram in Figure 1 is almost identical if we split the sample by child
gender or by marital status of the child (reported in Figure A.2 in the Appendix). In column 4 of
Table 3, we include these variables as well as dummy variables for number of siblings. This implies
that we only exploit the variation within families of a given size to estimate the relationship and
thereby control for intergenerational mechanisms related to family size, for example that parents
with many children may devote less financial resources per child to educational investments and
make smaller wealth transfers per child. Also in this case, the coefficient on parental wealth rank
stays almost the same. We obtain the same conclusion of stability when including regional dummies
for children and parents, as shown in column 5 of Table 3. Finally, in column 6, we include all the
control variables at the same time—counting child and parental variables this amounts to a total
of 35 years-of-schooling dummies, 18 social demographics dummies, 196 regional dummies, and 72
age dummies. The coefficient on parental wealth is only slightly smaller than the baseline estimate
of the RCC. The coefficients on income are still small but also rather sensitive to the inclusion of
the other control variables.

An important difference between intergenerational mobility in income and in wealth is that the
latter may be influenced by direct transfers of wealth. So far, we have only considered children whose
parents both are alive, as also done by Charles and Hurst (2003). In Table 4, we report estimates
of the RCC for samples where parents die between 1999 (time of parental wealth recording) and
2011 (time of child wealth recording). This gives an indication of the role of bequest. Column 1
repeats our baseline estimate, while columns 2 and 3 report the results from samples where one
parent dies and where two parents die, respectively. It shows that the RCC estimate is considerably
higher for these samples, in particular for the (small) sample where both parents die. Columns 4

and 5 enable us to compare samples where only one parent is alive in 1999 and where this parent
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is alive or dead in 2011. This comparison also indicates the existence of bequests that increase the

intergenerational correlation of wealth between children and parents.'?

4.4 Wealth across three generations

In this section, we use the child-parents-grandparents (CPG) sample, which enables us to analyze
wealth across three generations. The children and parents are younger in the CPG subsample than
in the full CP sample. For comparison, we therefore start by reconstructing our baseline rank-rank
diagram. This is done in Panel A of Figure 6, which is very similar to Figure 1, and with an overall
rank-rank slope as well as age-adjusted RCC of 0.22 (Table 5, column 1), which is only slightly
smaller than the baseline estimate from the CP sample (0.23). This is also consistent with the
full sample evidence in Figure 2, showing that the parent-child wealth rank relationship is almost
invariant to child’s age, even when children are in their 20s.

It is interesting to know whether the relationship between child wealth and parental wealth is
stable over time/generations. There may be long run forces that reduce or increase the strength
of the relationship, and recent research has documented substantial changes over the long run
in top income shares, in the relative importance of capital and labor income at the top of the
income distribution, and in the evolution of inheritance (Atkinson, Piketty, and Saez 2011; Piketty
2011, 2014). In Panel B of Figure 6, we display the relationship between wealth of parents and
wealth of grandparents in the data. Panels A and B are remarkably similar and so are the RCC
estimates reported in columns 1 and 2 of Table 5. Thus, in our data, the formation of wealth across
generations is quite stable over time and generations.

Next, we explore the degree of persistence in wealth formation across generations by analyzing
whether grandparental wealth has any explanatory power beyond parental wealth. We start in
Table 5 by looking separately at the relationship between children and grandparents, which gives
an RCC estimate of 0.16. Thus, moving up one percentile in the grandparental wealth distribution
is associated with children moving up 0.16 percentiles in the wealth distribution of children, which
is 3/4 of the baseline child-parents estimate. Column 4 reports the results from including both

parental wealth and grandparental wealth in the estimation. When compared to the univariate

'Charles and Hurst (2003) look also at asset ownership of parents and children in order to investigate the role
of intergenerational correlation in portfolio compositions. We do not include financial composition dummies in the
above regressions, because such dummies for the child would be constructed directly from the variables entering in
the wealth outcome variable. Including financial composition dummies for parents have only small effects on the
parental wealth rank coefficient. Including self-employment dummies for both child and parents have basically no
effect.
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relationships (columns 1 and 3), we see that the coefficients on parents and grandparents are only
a little smaller, suggesting that grandparental wealth adds to the prediction of child wealth mostly
information that is orthogonal to that contained in parental wealth. If we move up 10 percentiles
in the grandparental wealth distribution then this regression predicts a more than one percentile
increase in the position of children, conditional on parental wealth staying at the same level. This
effect of grandparents is reasonably stable along the different percentiles of parents. Figure 7
shows our baseline rank-rank diagram when we split the sample into five groups according to the
wealth quintiles of grandparents. The vertical distance between children of grandparents in the
first quintile and children of grandparents in the fifth quintile is approximately 9 percentiles at
each percentile level of parental wealth. This implies that children having grandparents in quintile
5 instead of quintile 1 on average lie 9 percentiles higher in the child wealth distribution for a given
level of parental wealth.

In column 5 of Table 5, we add the same controls as we did in the last column of Table 3
together with dummy variables for number of cousins and for number of living grandparents in
2011.2° The inclusion of these controls reduces the coefficients on wealth of parents and on wealth
of grandparents only a little.

As mentioned before, children included in our CPG sample are particularly young: almost all of
them are in their 20s. In order to test the importance of having such a young sample, we replicate
our results using the unrestricted CPG sample that eliminates the restriction that parents have to
be born in 1960 or after. This change increases the sample size almost fivefold, with a quarter of
the children in the sample now in their 30s or 40s. The drawback of lifting this restriction is that
we no longer are guaranteed to know personal identifiers of all of the grandparents. In Table A.1,
we replicate the key specifications from Table 5 using this unrestricted sample and find very little
changes in the results. We also split the sample at age of 33 (as in Table 2; 33 is the median child’s
age in the full sample) and find comparable results, with the coefficient for grandparents falling
somewhat but remaining large and statistically significant. Finally, Figure A.3 shows estimates of
parental and grandparental effects using varying lower bounds for child’s age and confirming that
the grandparental effect is very strong regardless of which age group is used, with only a little bit of

sensitivity due to inclusion of the very youngest individuals. We conclude that our baseline results

20Tf grandparents transfer money to grandchildren, then the effect of many cousins would be less money received
on average per grandchild. By including dummy variables for number of cousins, we are only exploiting the variation
within families of same size (measured by the number of cousins). We include dummy variables for number of living
grandparents in 2011, because grandparents may die after we have observed their wealth in 1983-85, implying that
parents and children may inherit their wealth.
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are not driven by having a young sample.

The strong explanatory power of grandparental wealth conditional on parental wealth shows
that the degree of persistence in wealth formation across generations is much higher than what
is captured by the standard intergenerational measures based on the relationship between two
generations. Note also that the stability of the coefficients of parents and grandparents is in line
with wealth of previous generations being a sufficient statistic, approximately summing up all
relevant information needed to make the best prediction of child wealth.

Grandparental wealth may enter significantly in the regressions because the underlying sto-
chastic processes relating wealth across generations have more memory than just one generation,
for example because grandparents have a direct impact on their grandchildren as in the theory of
Solon (2014). An alternative explanation is that grandparental wealth does not matter in itself
but becomes significant because of measurement problems related to information about parents,
creating attenuation bias in the estimate of the child-parents relationship. As described in the
previous section, our estimates are robust to averaging wealth over time and hence are unlikely to
suffer from attenuation bias coming from temporary variation in wealth or noise in the measure-
ment. However, we cannot exclude the possibility that wealth of the parents (together with other
observables) does not fully capture all the relevant aspects of “social status” inherited from the
grandparents that are influencing wealth of the children. In this case, a two-stage least squares
estimation using wealth of grandparents as an instrument for wealth of parents might allow for
identifying the underlying persistence in “social status” transferred from the previous generation.
The strong assumption for this to provide a consistent estimator is, of course, that grandparents
do not have any direct influence on the wealth of children. Table A.2 in the Appendix shows the
results from 2SLS estimations along these lines. This gives a child-parents coefficient in the range
0.65-0.80, which is around three times as high as the ordinary least squares estimates described in
Sections 4.2-4.3.

The conclusion from this part of the analysis, independently of whether grandparents matter
directly for the wealth of children or whether the child-parents coefficient should be tripled, is that
the wealth formation process across generations is much more persistent than what is captured by
a standard intergenerational measure based on only two generations of data. This conclusions is in

line with other recent studies of multiple generations, described in the Introduction.
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4.5 Top one percent relationship

Our non-parametric evidence in Figure 1 indicates that the relationship between the wealth rank
of parents and the rank of a child is very stable (linear) within the wealth distribution, with the
exception of at the very top of the distribution. When going from percentile 99 to percentile 100
in the parental wealth distribution, the average rank of the children increases from percentile 70
to 75, which should be compared to the overall slope of 1/4. This large difference between the
top and the average may reconcile why previous studies in the U.S. that were based on estate tax
returns (Menchik 1980; Wahl 2003; Clark and Cummins 2014) have found an intergenerational
relationship in wealth that is much stronger than the study by Charles and Hurst (2003) based on
a representative survey sample of the population.

The intergenerational relationship of wealth is much stronger than the intergenerational rela-
tionship of income at the top of the distributions. In the CP sample, among parents in the top 1%
of the wealth distribution, 18 percent of their children are also in the top 1% group (corresponding
to 18 times the random odds of 1%), while for parents in the top 1% of the income distribution
less than 5 percent of their children are also in the top 1% of the income distribution.

The strong relationship at the top of the distribution raises the question whether the channels
of intergenerational transmission of wealth are different here, and it may be that the finding of
stability of the intergenerational wealth relationship in Section 4.3 does not apply when we focus
on the very top of the distribution. In Table 6, we replicate the analysis for the very top. We
operationalize it by regressing a dummy variable that indicates whether the child is in the top 1%
group or not on a dummy indicator for the parent being in the top 1% (and similarly for income).
The first column shows that children with top 1% parents have a 16.6 percent higher chance of
being in the top 1% group compared to children of parents not in the top 1% group. For the
specifications with controls in the other columns, the estimates all lie in the narrow range of 16-17
percent. Thus, our results indicate also in this case a remarkable stability to the inclusion of income
controls, schooling dummies, social demographics, and regional information.

The main conclusion from Section 4.4 is that grandparental status is very important conditional
on parental status, revealing a much higher degree of persistence in wealth formation across gen-
erations than what is reflected in two-generation measures. This conclusion is only reinforced at
the top part of the distribution. If both parents and grandparents are in the top 1% group then

the odds of the children ending up in the top 1% group nearly doubles compared to the case where
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we only condition on parents being in the top 1% group. Thus, in the CPG sample, children with
both parents and grandparents in the top 1% have a chance of 26 percent of ending up in the top

1% group themselves compared to 13 percent if we only condition on parents being in the top 1%.

5 Concluding remarks

This paper contributes to the literature on intergenerational mobility with novel evidence on wealth
formation across generations, a context in which evidence has been scarce. The empirical analysis
is based on population-wide wealth data for three generations, which allows us to explore the
stability and persistence of the intergenerational wealth relationship in a way not possible with the
small samples often available for this type of research. Our non-parametric evidence reveals an
almost linear relationship between wealth ranks of children and parents with a slope of 1/4, except
at the very top of the distribution where the slope is much higher. This relationship between
wealth of children and wealth of parents turns out to be surprisingly stable across age, time,
generations, income classes, levels of education, and with little explanatory power left for other
parental characteristics. While a theoretically possible explanation is that the strength of the
intergenerational correlation flowing through various channels happens to be about the same by
accident, a more appealing case seems to be that a unidimensional latent factor approximately
drives the various intergenerational channels operating through these economic outcomes, in which
case parental wealth summarizes the relevant information of parents needed to predict the wealth
of children. In general, our empirical evidence is consistent with this view but does not, of course,
prove that a unidimensional latent factor is governing all the underlying dynamics.

Including information of grandparental wealth in the empirical analysis shows that standard
two-generation measures severely underestimate the degree of persistence in the wealth formation
process across generations, in line with other recent multiple generation studies (see the Intro-
duction). Our large sample size allows us to document a systematic large effect of grandparental
wealth, conditional on parental wealth, at all levels of parental wealth. Grandparental wealth has
much more predictive power than any non-wealth information on parents, reinforcing the finding
that ancestors’ characteristics other than wealth have little explanatory power.

This paper provides evidence from Denmark—a country that is very egalitarian with very equal
distributions of income and wealth. Our results indicate that wealth mobility is higher in Denmark

than in the US, in line with similar findings for income mobility by Chetty et al. (2014). In strong
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contrast to the substantial overall mobility in wealth, we find a very low intergenerational mobility
at the top of the wealth distribution. Thus, simple summary measures of mobility for the full

populations may provide a misleading picture of what happens at the extremes of the distribution.
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Table 1: Summary statistics

Child-Parent (CP) sample Child-Parent-Grandparent (CPG) sample
Children Parents Children Parents Grandparents
2009-2011 1997-1999 2009-2011 1997-1999 1983-1985
Age 33.9 48.6 23.4 35.0 47.1
8.2) 7.7 (2.3) (2.2) (5.1
Share men 0.51 0.51
(0.50) (0.50)
Share married 0.61 0.34
(0.49) 0.47)
Number of siblings 2.6 2.7
0.9) (0.9)
Number of cousins 6.3
(2.6)
Years of education® 12.9 12.1 11.0 12.1 8.9
24 (2.8) 1.7 (2.2) (2.3)
Earnings 256,173 287,404 128,966 280,438 247,120
(208,212) (175,066) (103,573) (136,481) (134,212)
Income” 321,521 364,423 171,306 339,185 370,646
(220,614) (287,814) (91,834) (113,403) (163,515)
Share self-employed* 0.04 0.08 0.01 0.06 0.10
0.19) 0.19) (0.10) 0.17) (0.16)
Share owning stocks 0.22 0.26 0.15 0.13 0.07
0.41) (0.36) (0.36) (0.28) 0.14)
Share owning property* 0.47 0.59 0.11 0.58 0.43
(0.50) (0.34) 0.31) 0.41) (0.42)
Share owning bonds® 0.06 0.06 0.03 0.01 0.11
(0.23) (0.19) (0.16) (0.08) (0.29)
Share with bank deposits 0.97 0.90 0.96 0.89 0.33
(0.18) 0.22) 0.19) (0.24) 0.29)
Value of assets 626,275 909,696 93,936 574,491 822,172
(1,724,771) (2,247,272) (351,900) (865,855) (1,087,937)
Share with bank debt 0.79 0.73 0.70 0.89 0.55
0.41) (0.35) (0.46) (0.25) 0.43)
Share with mortgage debt? 0.45 0.56 0.11 0.58 0.36
(0.50) (0.36) 0.31) 0.41) 0.41)
Value of liabilities 604,255 585,576 128,573 595,642 547,038
(1,311,986) (1,059,941) (326,488) (691,913) (814,819)
Net wealth 22,019 324,120 -34,636 -21,151 275,134
(1,060,814) (1,817,095) (213,777) (527,319) (682,810)
Percentiles of wealth
20th -231,674 -90,179 -91,207 -185,177 -10,950
40th -69,005 45,130 -24,733 -87,575 108,117
60th 7,964 253,803 3,685 -15,577 269,548
80th 147,060 585,157 28,039 119,754 496,151
Observations 1,195,716 1,195,716 100,425 100,425 100,425

Notes: The table reports mean values and standard deviations (in parentheses) of the variables. Age, education, and ownership variables are as of
2011 for children, 1998 for parents, and 1983 for grandparents. Wealth, income, and earnings variables are averaged over the years 2009-2011 for
children, 1997-1999 for parents, and 1983-1985 for grandparents. Parental values are given as the average of that of the biological father and mother.
Likewise, for grandparents we use the average of all grandparents. All monetary variables are measured in DKK (1 USD is approximately 5.5 DKK)
and deflated with nominal GDP to 2010-prices.

Child-Parent (CP) sample: Children are born in 1960 or later and are thus aged 21-51 in 2011, both parents are alive in 2011 and aged 21-66 in 1999,
and children are neither immigrants nor descendants of immigrants.

Child-Parents-Grandparents (CPG) sample: Children and parents are born in 1960 or later, and both parents are alive in 2011. Thus, parents are aged
21-39 in 1999, and children are aged 21-36 in 2011. Children are neither immigrants nor descendants of immigrants, and have at least one
grandparent alive in 1985.

Both samples are restricted to child-parents pairs with child and parental income exceeding 1,000 DKK. Imposing this restriction reduces the CP
sample by 6,444 child-parent pairs and the CPG sample by 262 child-parent-grandparent triples.

a) Measures years of completed education. The variable is based on 2010 data for children.

b) Income includes earnings, self-employment income, and all types of transfers. Income is exclusive of capital income for children and parents but
not for grandparents. Note that grandparental income is not used in the ensuing empirical analyses.

c¢) Self-employed dummy for children is based on 2010 data.

d) Property ownership dummy, mortgage debt dummy, and bank debt dummy for grandparents is based on 1987 data. Sample sizes for these
numbers are slightly lowered by death of grandparents occurring between 1983 and 1987. This issue is innocuous to our analyses as the variable is not
included in the analyses.

e) Bond ownership dummy for grandparents is based on 1995 data. The sample size for this number is slightly lowered by death of grandparents
occurring between 1983 and 1995. This issue is innocuous to our analyses as the variable is not included in the analyses.
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Figure 1: Mean child wealth rank vs. parental wealth rank
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Notes: This figure presents a non-parametric binned scatter plot of child-parent pairs divided into percentiles accord-
ing to parental wealth ranks and showing for each percentile the mean rank of children. Wealth ranks (with maximum
value normalized to 100) are calculated within each cohort of children and parents, respectively, using the average
age of parents (rounded to nearest integer value) to establish parental cohorts. Child wealth is individual wealth
averaged over the years 2009-2011, and parental wealth is the average of father’s and mother’s wealth averaged over
the years 1997-1999. The figure is based on the CP sample, c.f. description in Table 1, and the OLS slope reported

in the figure is estimated using microdata, not binned data.

Figure 2: Child-parent wealth rank relationship by child age groups
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Child age groups: 21-25 & 26-31 32-36 & 37-42 & 43+ =
Slopes:
21-25 group: 0.27, 26-31 group: 0.21, 32-36 group: 0.22, 37-42 group: 0.25, 43+ group: 0.25.
Notes: This figure presents a non-parametric binned scatter plot of the child-parent wealth rank relationship similar
to Figure 1, but stratified on child age groups. Age groups are selected in order that groups are of approximately
equal size, using the CP sample. See the notes for Figure 1 for an explanation of how wealth ranks are generated.

The OLS slopes reported under the figure are estimated using microdata.
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Figure 4: Stability of the child-parent wealth rank relationship with respect to income

A. Rank relationship by child income quintiles
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Slopes:
1st Q: 0.23, 2nd Q: 0.23, 3rd Q: 0.23, 4th Q: 0.24, 5th Q: 0.27.

B. Rank relationship by parental income quintiles
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Slopes:
1st Q: 0.22, 2nd Q: 0.24, 3rd Q: 0.24, 4th Q: 0.25, 5th Q: 0.24.

Notes: This figure presents a non-parametric binned scatter plot of the child-parent wealth rank relationship (similar
to Figure 1) by child income quintiles (Panel A) and parental income quintiles (Panel B), respectively, using the
CP sample. See the notes for Figure 1 for an explanation of how wealth ranks are generated. Income quintiles
are determined using the same ranking procedure as that generating wealth ranks, i.e., incomes are ranked within
each age cohort for children and for parents, respectively, where we use the average age of the mother and father
(rounded to nearest integer value) for parental cohorts. The OLS slopes reported under the figures are estimated

using microdata.
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Figure 5: Stability of the child-parent wealth rank relationship with respect to parental and child
education level

A. Rank relationship by child years of schooling
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Slopes:
0-10 group: 0.20, 11-12 group: 0.24, 13 group: 0.24, 14-15 group: 0.24, 16+ group: 0.25.

B. Rank relationship by parental years of schooling
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Slopes:
0-10 group: 0.24, 11-12 group: 0.22, 13 group: 0.23, 14 group: 0.24, 15+ group: 0.25.

Notes: This figure presents a non-parametric binned scatter plot of the child-parent wealth rank relationship (similar
to Figure 1) by child years of schooling (Panel A) and parental years of schooling (Panel B), using the CP sample.
Education groups are created to approximately represent quintiles in the distribution of graduated children and
parents, respectively. See the notes for Figure 1 for an explanation of how wealth ranks are generated. The OLS

slopes reported under the figures are estimated using microdata.
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Figure 6: Stability over time/across generations of the intergenerational wealth rank relationship

A. Children vs. parents
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B. Parents vs. grandparents
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Notes: The figures are based on the CPG sample (cf. notes for Table 1) and present non-parametric binned scatter
plots of the child-parent wealth rank relationship (Panel A) and of the parents-grandparents wealth rank relationship
(Panel B). Wealth ranks are generated as explaned in Figure 1, ranking children within child age cohorts, parents
within parental age cohorts, and grandparents within grandparental age cohorts. For parents and grandparents, re-
spectively, we determine the age on which to base the ranking procedure as the average age of the mother and father
or of the grandparents, in both cases rounding to nearest integer value. The procedure and variables are explained in
greater detail in the notes for Figure 1. Grandparental wealth is the average of all grandparents alive averaged over

the years 1983-1985. The OLS slopes reported in the figures are estimated using microdata.
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Figure 7: Stability of the child-parent wealth rank relationshup with respect to grandparental
wealth
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Slopes:
1st Q: 0.15, 2nd Q: 0.17, 3rd Q: 0.19, 4th Q: 0.22, 5th Q: 0.22.
Average rank difference from 1st to 5th grandparental wealth quintile: 8.85.

Notes: This figure is based on the CPG sample (cf. notes for Table 1) and presents a non-parametric binned scatter
plot of the child-parent wealth rank relationship by quintiles of grandparental wealth. Wealth ranks are generated as
explaned in Figure 5, ranking wealth of each generation within age cohorts. The OLS slopes reported in the figures

are estimated using microdata.
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A Appendix (not for publication)

A.1 Derivation of Equation (10)

We start with modified law of motion (9) in Section 2.4, x, = z,® + X,. The latent factor evolves

according to

zg = GPzg—1 + 1, (A1)

with intergenerational coefficient ¢, and where 7, is an iid error term.
In order to derive E[3,,|x4,%¢—1], note that wy_1 = x4_18 from (4). Using (4), (9), and (A.1),

we may find an expression for w, given by

wy = Xg = 2,80 + X,0
= ¢Zg71q)/6 + igﬁ + 77g¢'5

= ¢Xg—15 - ¢ig—1/6 + igﬁ + 779(1:'/8-

Using the standard OLS formula from regressing wy = ¢x4-18 — ¢X,-10 + X0 + 1,88 on

wg—1 = X413, and noting that 7, is uncorrelated with 8x,_1, we get

E[B,lxg,%g-1] = (8- (X;—lxg—l) . /3)_1 G- X;_lx

[(bxg—l/B - (big—l/B + igIB]
— (B (xg_1xg-1) - B) - B (xg_1%g-1) - B
+ (8 (xg_1xg-1) - B) 71 B+ (xy_1%y) - B

We can rewrite the second and third terms by using (9) and noting our assumptions that z,_1 is

uncorrelated with x,_1 and Xg
X 1Xg-1- B = (291® +Xg-1)' Xg_1 - B =X}, 1Xg_1 - B,

and

Xy 1Xg B = (291® +Xg-1) Xy B =X} X, - B
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In this way we can rewrite (A.2) to get

E[ﬂw‘xm ngl] =¢
— (B (xyo1%g-1) - B) - B (Xy_1%g-1) - B

which is the expression (10) in Section 2.4.

A.2 DMore details on the wealth data

The wealth data records are subject to a few data breaks due to changing classifications of certain
assets and liabilities, changes in reporting requirements, changes in tax treatment, etc. Table A.3
provides an overview of all data breaks in the underlying components of assets and liabilities.
Although we do not construct the aggregate measures of assets and liabilities but instead rely on
those compiled by Statistics Denmark, the table is still informative regarding the stability of the
definition of wealth in the period. On the larger lines, subcomponents are generally third-party
reported since 1997, whereas they relied in part on third-party reports and self-reporting prior to
1997.

The treatment of company values for self-employed has undergone a number of changes since the
1980s. In the period 1981 to 1985, firm assets such as buildings and operating fixture, equipment,
machines, and cars are included. In 1981, buildings and operating fixture, equipment, machines,
cars, etc. are registered at 80 percent of the cash value or the balance sheet book value. It is
calculated as 75 percent of the cash value in 1982, 70 percent of the cash value in 19831988, and
60 percent of the cash value in 1988-1996. In the period 1986 to 1996, the equity of the firm
is computed separately and included in the assets of a self-employed. In addition to the above
assets, the computation of firm equity also includes financial assets of the firm, inventory, etc., and
company debt is subtracted. From 1997 only firm assets are included in the assets of the owner

while firm liabilities are included in the liabilities of the owner.

A.3 Analyzing the impact of the 1997 change in the definition of wealth

The definition of wealth was changed as of 1997, where the wealth tax was abolished as described
in Section 3. However, for 1995 and 1996 Statistics Denmark computed assets and liabilities of

each individual using both the new definition of wealth (used for children and parents) and the old
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definition (used for grandparents). In Table A.4 and Figures A.4 and A.5 we exploit this overlap
to show that the new wealth measure is well approximated by the old way of measuring wealth.

In Table A.4 we run OLS regressions of the new definition of wealth (rank transformed) measured
in 1995 on the old definition of wealth (rank transformed) measured also in 1995. Columns 1 and
2 run regressions for grandparental and parental wealth, respectively, in the CPG sample, and
column 3 runs the regression for parental wealth in the CP sample.?! In all three cases, the slope
coefficient is fairly close to unity, supporting our claim that the new definition approximates well
the old definition.

Figure A.4 presents scatter plots of the new definition plotted against the old definition of
wealth in 1995 for the same three cases as mentioned above. Axes are confined to wealth levels
of no more than 1 million DKK (in 2010-prices) for readability. Again we find that observations
tend to be concentrated around the 45 degree line through origo.

In Figure A.5 we show histograms of the deviations of the new definition of wealth in 1995
from the old definition. The histograms confine the primary axis to discrepancies of less than +1
million DKK (in 2010-prices) for readability. The distribution of discrepancies for all three cases
are symmetric around zero and do not show any tendency for the new definition to systematically

over- or underpredict old definition wealth.

*INotice that the CP and CPG sample sizes are slightly lower than those reported in Table 1. This is due to
observations with missing values in 1995, e.g., due to temporary emigration or, in the case of grandparents, death.
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Table A.1: Three-generation wealth rank regressions using the unrestricted CPG sample

Split sample by child age

<33 >33
1) 2 3) “) &)
Parental wealth 0.233 0.208 0.196 0.196 0.190
(0.001) (0.001) (0.001) (0.002) (0.004)
Grandparental wealth 0.091 0.074 0.078 0.046
(0.001) (0.001) (0.002) (0.004)
Parental income 0.020 0.024 -0.020
(0.002) (0.002) (0.005)
Child income -0.050 -0.062 0.065
(0.002) (0.002) (0.005)
Years-of-schooling dummies® X X X
Social demographics dummies” X X X
Municipality dummies® X X X
Number of cousins dummies X X X
Child age dummies X X X X X
Parental age dummies X X X X X
Grandparental age dummies X X X X
Observations 471,118 471,118 471,118 406,926 64,192
R-squared 0.080 0.089 0.125 0.138 0.075
Adj. R-squared 0.079 0.089 0.124 0.137 0.070

Notes: This table shows OLS estimates of intergenerational rank correlations of wealth across three generations, using the
CPG sample described in Table 1, but without the restriction that parents are born in 1960 or later. Columns 4 and 5 show a
split sample by child age (as of 2011). All wealth and income variables are ranked within child, parental, and grandparental
age cohorts, respectively. Parental and grandparental age is the rounded mean age of the parents and grandparents,
respectively. Robust standard errors are reported in parentheses.

a) Years-of-schooling dummies for both child and parent are included. Years of schooling is recorded as of 2010.

b) Social demographics include number-of-siblings dummies, child gender dummies, and child marital status dummies.

¢) Municipality dummies include dummies for child and parental municipality of residence as of 2011. Parental
municipality is determined as a random draw between the residence of the father and the mother if they do not live together.

43



Table A.2: Child-parent wealth rank correlations using grandparental wealth as an instrument

€)) (2)
1st stage 2nd stage Ist stage 2nd stage
Grandparental wealth 0.193 0.181
(0.003) (0.003)
Parental wealth 0.810 0.633
(0.018) (0.018)
Parental income -0.027 0.050
(0.004) (0.004)
Child income -0.012 -0.054
(0.003) (0.004)
Years-of-schooling dummies® X X
Social demographics dummies” X X
Municipality dummies® X X
Number of cousins dummies X X
Grandparental age X X
Child and parental age dummies X X X X
Observations 100,425 100,425 100,425 100,425
F-test (1st stage) 1299.201 1058.983
F-test p.-val. (1st stage) 0.000 0.000
Partial R-sq (1st stage) 0.040 0.033
R-sq (1st stage) 0.051 0.075
Adj. R-sq (Ist stage) 0.051 0.072

Notes: This table shows estimates from 1st and 2nd stages of instrumental variable regressions of the child-parent wealth
rank relationship, using grandparental wealth rank (and a 2nd order polynomial in grandparental age) as instruments for
parental wealth rank. All regressions are on the CPG sample described in Table 1. Wealth and income variables are ranked
within child, parental, and grandparental age cohorts, respectively. Parental and grandparental age is the rounded mean age
of the parents and grandparents, respectively. Robust standard errors are reported in parentheses.

a) Years-of-schooling dummies for both child and parent are included. Years of schooling is recorded as of 2010.

b) Social demographics include number-of-siblings dummies, child gender dummies, and child marital status dummies.

¢) Municipality dummies include dummies for child and parental municipality of residence as of 2011. Parental
municipality is determined as a random draw between the residence of the father and the mother if they do not live together.
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Table A.4: Wealth data break 1995, new definition regressed on old definition

CPG sample CP sample
Grandparental wealth Parental wealth Parental wealth
ey (@) 3
Grandparental wealth 0.938
(0.001)
Parental wealth 0.870 0.876
(0.002) (0.000)
Constant 3.100 6.511 6.225
(0.077) (0.090) (0.026)
Observations 68,218 100,332 1,194,701
R-squared 0.880 0.757 0.767
Adj. R? 0.880 0.757 0.767

Notes: This table exploits the overlap in 1995 of the new and old definitions of wealth as recorded by Statistics Denmark. The table shows regressions
of the new definition of wealth on the old definition of wealth (both transformed into within-cohort ranks) and a constant term. Regressions in column
1-2 are run on the CPG sample described in Table 1. The regression in column 3 is run on the CP sample.

The difference in sample size compared to Table 1 is due to missing values of 1995 wealth. Robust standard errors are reported in parentheses.
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Figure A.1: Child-parent income rank relationship
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Notes: This figure presents a non-parametric binned scatter plot of child-parent pairs divided into percentiles
according to parental income ranks and showing for each percentile the mean income rank of children. Income ranks
are generated using the same procedure as used in generating wealth ranks. I.e., ranks are calculated within age
cohorts. Child income is individual income averaged over the years 2009-2011, and parental income is the average of
father’s and mother’s income averaged over the years 1997-1999. Income contains earnings, pensions, public
transfers, foreign income, and income from closely held companies, but not capital income. The figure is based on
the CP sample, c.f. description in Table 1, and the OLS slope reported in the figure is estimated using microdata.
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Figure A.3: The importance of lower bound child age in the unrestricted CPG sample
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Notes: This figure shows estimates of partial intergenerational wealth rank correlation between children and their
parents and between children and their grandparents, using the unrestricted CPG sample, and for varying lower
bounds of child age. The unrestricted CPG sample differs from the CPG sample in that we do not demand parents
be born in 1960 or later. As a consequence, we will not know all personal identifiers to grandparents in the sample.
The sample size is 471,118 at lower bound child age of 21—almost a fivefold increase compared to the CPG sample.
The estimates depicted in the graph derive from an OLS regression of child wealth rank regressed on parental
wealth rank, grandparental wealth rank, and child, parental, and grandparental age dummies. Dashed lines are 95
percent confidence bounds.
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