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Abstract

This paper constructs the permanent consumption of Danish parents and chil-
dren from fifteen years of panel data and estimates the persistence of consumption
across generations. The intergenerational elasticity of consumption is more than
twice as high as the widely-reported intergenerational elasticity of earnings, and
35% higher than the intergenerational elasticity of disposable income. The persis-
tence of consumption is especially high among the wealthy. Children of the wealth-
iest half of Danish parents inherit 50% of their parents’ excess consumption relative
to the mean. These results suggest that studies based on earnings or income data

underestimate the intergenerational persistence of living standards.
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1 Introduction

A large empirical literature in economics has estimated the extent to which socioeconomic
status is transmitted from parents to children. The majority of this work has used data on
the earnings or income of parents and children.! In this paper I offer a different description
of economic mobility by examining the extent to which children inherit the consumption
level of their parents. For that purpose I construct a new data sample that merges survey
data with registries containing indicators of the living standards of all Danish households.

There are many reasons for why it is important to estimate economic mobility in terms
of consumption. A first reason is that consumption is a better indicator of material well-
being than earnings or income (Deaton and Zaidi 2002, Meyer and Sullivan 2003). If the
ultimate goal is to describe how the living standards of children are determined by their
family background, measures of consumption are superior to indirect measures of welfare
such as earnings or income.

A second reason is that estimates of the intergenerational persistence of consumption
provide valuable evidence on the long-run saving behavior of households. This evidence
can be used to test theories of household saving, and to calibrate dynamic models of
consumption and wealth inequality. Estimates of the intergenerational persistence of
consumption also provide direct evidence on the total consumption smoothing effect of
all inter vivos transfers and bequests (realized and anticipated) from parents to children.

One leading theory of household saving is the altruistic household model (Barro 1974,
Becker 1974). According to the theory, parents adjust their inter vivos transfers and be-
quests to smooth their own and their children’s consumption.? Many studies that feature
interactions between parents and their children are based on the altruistic framework
(Fahri and Werning 2010, Piketty and Saez 2013). If data on the permanent consumption
of parents and children reveal that consumption is no more persistent across generations
than earnings or income, such a finding is a strong rejection of the altruistic model and
its main behavioral mechanism.

Despite these advantages of using consumption data in mobility studies, there are few
previous papers that have estimated the intergenerational persistence of consumption. A

first empirical problem is that the typical source of consumption data is a cross-sectional

'Papers in this literature include Atkinson, Maynard, and Trinder (1978), Solon (1992), Bjorklund

and Jéntti (1997), Corak and Heisz (1999), Mazumder (2005), and Chetty et al. (2014b).
?Examples of previous studies that test this prediction are Altonji, Hayashi, and Kotlikoff (1997) and

Behrman and Rosenzweig (2004).



expenditure survey with household data for only one year. What is needed for studies of
consumption mobility, however, are measures of household permanent consumption. A
second problem is that measures of permanent consumption must be available for both
parents and children. Finally, consumption data tends to be noisy, and it is therefore
desirable to use an estimation method that allows for measurement error in the permanent
consumption of parents and children.

In this paper I combine rich Danish household data and a new identification strategy
in a way that I believe goes far towards solving the empirical problems mentioned above.
The biggest obstacle when estimating the intergenerational persistence of consumption is
measurement error (Solon 1992). I therefore design my estimation strategy to minimize
the impact of such errors. First of all, I form the permanent consumption of parents
and children with fifteen years of panel data. Secondly, I construct my sample so that
it contains parents who participated in the Danish Expenditure Survey. I then use the
self-reported consumption of the parents from the survey as an instrument for their per-
manent consumption as constructed with registry data. Under conditions that I describe
below, this method produces consistent estimates of the intergenerational persistence of
consumption.

The empirical analysis in this paper produces three main results. The first is that the
permanent consumption of Danish households is more persistent across generations than
individual earnings and family disposable income. According to the main estimates, the
intergenerational elasticity of individual earnings is 0.13, the elasticity of family disposable
income is 0.31, and the elasticity of consumption is 0.42. Consumption is thus more than
twice as persistent as earnings and roughly 35% more persistent than disposable income.
An implication of these results is that estimates of economic mobility based on earnings
or income data, overestimate economic mobility in terms of consumption. A country like
Denmark, which is known for its high mobility in terms of earnings (Corak 2004), turns
out to be considerably less mobile in terms of living standards.

The second result is that the permanent consumption of Danish households regresses
to the mean faster than what is predicted by the altruistic household model. The high
observed persistence of consumption (relative to earnings and disposable income) is con-
sistent with the altruistic model, but the observed persistence is still lower than the perfect
consumption smoothing predicted by the model. Another way of saying the same thing is
that the altruistic model exaggerates the extent to which parents smooth their own and

their children’s consumption.



Finally, the analysis in this paper suggests that there are important differences in
the intergenerational persistence of consumption across the parental wealth distribution.
In the bottom half of the distribution, the intergenerational elasticity of consumption
is approximately 0.3. In the top half of the distribution, the elasticity is as high as
0.5. A full analysis of the mechanisms that generate these differences is beyond the
scope of this paper. Nevertheless, it is interesting to note that the high persistence of
consumption in the top half of the wealth distribution is consistent with the findings
of previous studies showing that wealthy parents have a higher savings rate (Dynan,
Skinner, and Zeldes 2004) and leave proportionally larger bequests (Menchik and David
1983). The high persistence of consumption among the wealthy is also related to findings
in the macroeconomic literature on household saving (Huggett 1996, Krussell and Smith
1998). In one important study, De Nardi (2004) uses a calibrated overlapping-generations
model to study the link between household saving and the cross-sectional distribution of
wealth. She shows that only with large intended bequests can such a model generate the
high concentration of wealth among the very wealthiest families.

A small number of previous papers have estimated the intergenerational persistence
of consumption using data from the US Panel Study of Income Dynamics (PSID). In a
first study Mulligan (1998) estimates that the intergenerational elasticity of individual
earnings in the US is 0.5, the elasticity of family income is 0.6 to 0.7, and the intergener-
ational elasticity of family consumption is as high as 0.7 to 0.8. The high persistence of
consumption relative to earnings and income is consistent with the prediction of the al-
truistic model that parents smooth their own and their children’s consumption. Mulligan
does not find any robust differences in the intergenerational persistence of consumption
across families with different levels of financial resources.

In a later study, Waldkirch, Ng, and Cox (2004) estimate a structural model of the
intergenerational transmission of income and consumption. They find that parents af-
fect the consumption of their children through channels other than their income. More
recently, Guo (2014) estimates a switching-regression model to compare the intergener-
ational persistence of consumption among credit constrained and unconstrained house-
holds. Unlike Mulligan, Guo finds that the intergenerational persistence of consumption is
highest among constrained (and typically poorer) families. Finally, Charles et al. (2014)
estimate the intergenerational persistence of consumption using new and more extensive
consumption data in the PSID that has been available since 2005. The authors do not

find any significant difference between the intergenerational persistence of consumption



and income. It is not clear why their results differ from those of Mulligan (1998). Charles
et al. work with data of high quality, but one concern is that their measure of permanent
consumption is only based on three annual observations of parent and child consumption.

To the best of my knowledge, this paper is the first to estimate the persistence of
consumption across generations with data other than the PSID, and thus, the first paper
to do so for a country other than the US. The new evidence that is presented in this
paper is valuable since previous studies using PSID data have produced conflicting results.
There is still no consensus on the extent of intergenerational consumption smoothing in
developed economies, and whether the persistence of living standards differs between poor
and wealthy segments of the population.

The Danish data also has some strengths relative to the PSID. One advantage is
that the Danish expenditure survey is linked to official registries in a way that makes it
possible to construct a good instrument for the permanent consumption of parents. Such
an instrument is useful given the likely presence of measurement error in consumption.
Danish registries also contain high-quality wealth data that is reported by third parties
(such as banks) directly to the government. With this data, households can be divided
into groups on the basis of their wealth with few classification errors.

In section two below, I present the different types of survey and registry data that
are combined in this paper. Section three presents a version of the Becker and Tomes
model (1979 and 1986) that is useful when interpreting estimates of the intergenerational
persistence of consumption. Section four contains the econometric model and highlights
the identifying assumptions in the empirical analysis. Section five presents all the results

and section six concludes.

2 Data

2.1 Danish expenditure survey

The main data source I use is the Danish Expenditure Survey which is conducted by
Statistics Denmark as an annual, repeated, cross-sectional survey. I begin my sample in
1995 and include each following survey up to 2009 (a total of 15 years of data).

Each household member in the survey is asked to record all his or her private purchases
in a diary during a period of two weeks. In addition, the survey includes an interview with

the household members in which they are asked to recollect their major purchases during



the last 12 months. The household members are also asked about regular expenditures
such as their rent, utilities, insurance fees, and transportation costs. Finally, Statistics
Denmark imputes a value of owner-occupied housing for households that live in a house
or condominium they own.

I use the survey to construct the total self-reported expenditures of a household in
a given year. These expenditures are defined as the weighted sum of all purchases of
each household member in the two-week diaries (one person in a single household and
two people in a married or cohabiting couple), and the purchases recorded during the

interview.3

2.2 Registry Data

Each member of the households in the Danish Expenditure Survey can be linked to official
Danish registries through his or her unique social security number. I can therefore impute
a measure of the permanent consumption of all Danish households by linking indicators
of consumption in the official registries to the total expenditures of the households in
the expenditure survey. This method is similar to those of Skinner (1987) and Blundell,
Pistaferri and Preston (2008), who use data from the US Consumer Expenditure Survey
to impute a measure of consumption in the PSID. In this section, I describe the different
registries that I use for the imputation (more details about the data and the imputation

can be found in the online data apendix).

2.2.1 Housing conditions

The first set of registry data contains information on the housing conditions of all Dan-
ish households. The main registry in this group is the Buildings and Housing Registry
(Bygnings- og boligregistret) which is administered by the Danish government for tax
purposes and for the purpose of conducting annual censuses. All housing units in the reg-
istry are divided into the three groups of houses, condominiums, and rented apartments.
For each unit, the registry contains a list of its residents and a wide range of physical
characteristics such as the size of the unit in square meters and the number of rooms.
The housing registry does not contain the value of houses and condominiums, or the

rents paid by tenants in rented apartments. I therefore supplement the housing registry

31n this entire paper, I treat cohabiting couples as if they were married and henceforth refer to both

married and cohabiting couples as married couples.



with three other types of data. The first additional data (Ejendomsvurderingar) is a reg-
istry that contains the officicial government appraisals of all houses and condominiums
in Denmark (but not rented apartments). The second additional data (Ejendomme sal-
gsoplysninger) is a registry that contains the prices of all houses and condominiums sold
in Denmark. The third additional data consists of neighborhoods that were constructed
by the Rockwool Foundation to study social segregation in Denmark (Piil Damm and
Schultz-Nielsen 2008). The foundation has divided Denmark into 9404 small neighbor-
hoods that are homogenous in terms of their housing conditions, and that are often
separated by physical boundaries such as major roads, parks, or water ways. The smaller
neighborhoods were also merged into 2296 medium size neighborhoods and 1263 large
neighborhoods. In 2004, these neighborhoods had an average of 572, 2343, and 4259
inhabitants respectively.

I estimate three regression models for each year from 1995 to 2009 and use these models
to impute the values of houses, condominiums, and rented apartments. In the first model,
I regress the sales price of houses on the government appraisal of the house, neighborhood
and municipality housing prices, and the physical characteristics of the house. I use this
model to impute the value of houses. In the second model, I regress the sales prices of
condominiums on the same explanatory variables and use this model to impute the value
of condominiums. In the third model, I regress the sales prices of condominiums on all
the explanatory variables except for the government appraisal. I use this model to impute
the value of rented apartments (for which there is no appraisal).

The fit of the estimated models vary from year to year and the type of housing unit.
For most regressions, the set of controls explain close to 80% of the total variation in the

market prices of houses and condominiums within each of the years from 1995 to 2009.

2.2.2 Car ownership

The second registry I use is the Central Vehicle Registry (Centralregistret for Motorkgretg-
jer) which is maintained by the Danish government. The registry contains information on
the owner, the brand, the model, the type, and the vintage of all private cars in Denmark.’

The registry also has information on when a car was first registered in Denmark and

when the current owner registered the car. I use the vehicle registry to construct the total

4See Hviid et al. (2014) for a description of the largest neighborhoods.
® An example of a car in the registry that can help illustrate these terms is a Toyota (brand) Corolla

(model) 1.6 (type) made in 1996 (vintage).



number of cars owned by each of the households in my sample in each of the years from
1995 to 2009.

The vehicle registry provides detailed information on car ownership but it does not
include the prices of cars. I therefore supplement the registry with data on the prices
of new and used cars gathered by the association of Danish car dealers. The price data
is structured in a way similar to the vehicle registry with prices of new and used cars
classified by their brand, model, type, vintage, and the year in which the car was sold. I
match data from the vehicle registry with prices of new and used cars and form a second
variable containing the total value of all the cars owned by each of the households in my

sample in each of the years from 1995 to 2009.

2.2.3 Dental expenditures

The Danish government provides partial health insurance for the dental care of all Danish
residents. The dental treatments that are covered by the insurance plan are delivered by
private dentists who are reimbursed by the government for their services. The dentists
also charge direct fees to their patients.® The third registry that I use (Sygesikringsreg-
istret) contains information on all dental treatments provided to Danish residents through
the government health insurance plan. Since the coverage of the plan is (more or less)
universal, the registry equivalently contains all dental treatments received by all Danish
residents in each year from 1995 to 2009.

The administration of the Danish government health insurance plan is carried out by
the Danish regional authorities. At regular intervals, the regional authorities and the
Association of Dentists (Tandleegeforeningen) in Denmark agree on a list of prespecified
dental treatments, the cost of each treatment, and the share of the cost that should be
covered by the government and by the patient.”

I combine the information in the health insurance registry with these agreements to
form the total expenditures on dental care of each person in my sample in each of the
years from 1995 to 2009. I also add up the expenditures of all members of a household to

form the total dental expenditures of each household in my sample in each of the years

SHowever, visits to the regular doctor are free in Denmark (the cost is covered by taxes and not by

patient fees).
"The share of the total cost that is reimbursed by the Danish government varies by treatment and

over time. For many treatments, the reimbursement is approximately 40% of the total cost (the patient

pays approximately 60% of the cost).



from 1995 to 2009.

One concern may be that a large fraction of dental care is catastrophic in nature and
cannot easily be avoided by the patient. I therefore construct two additional variables
that also describe each person’s dental expenditures. These variables are the total number
of routine dental treatments and the total number of teeth cleaning treatments of all

members of each household in my sample in each year from 1995 to 2009.

2.2.4 Total expenditures

The final registry that I use is the Income Tax Registry (Indkomstskatteregistret) which is
maintained by the Danish tax authorities and contains information on the taxable income
of all Danish residents. The registry also contains information on the wealth holdings of
all Danish residents, which originates from the period when Denmark had a wealth tax.
Due to the tax, banks and other financial institutions had to report the asset holdings of
Danish residents directly to the tax authorities (for example their holdings of cash, bonds,
and stocks). The institutions were also required to report the debt of all residents (for
example their mortgage debt). The wealth tax was abolished in 1998 but the registries
still contain updated information on asset holdings and debt. The registry also contains
the official government appraisal of each Danish resident’s real estate.

Following Browning and Leth-Petersen (2003), I use the Income Tax Registry to form
a measure of the total expenditures of the households in my sample in each year from 1995
to 2009. The logic behind the measure is that total household expenditures are equal to
household disposable income minus household saving. The Danish Income Tax Registry
does not contain information on household saving, but it does contain information on
household wealth. If the saving of a household is approximated by the change in household
wealth, Aw, one can form a measure of total household expenditures, z, as the difference

between household disposable income, y, and the change in household wealth
T~y — Aw (1)

To implement this approximation, I use the broadest possible measure of personal income
in the tax registry. The measure includes taxable income (for example labor earnings,
capital income, payments from government pensions, and payments from unemployment
insurance) and many important sources of non-taxable income (for example most non-
taxable government transfers). I form the disposable income of a household by adding the

income of all household members and subtracting the direct taxes of all members. I form



the net wealth of each household in a similar manner by adding the asset holdings of all
household members and subtracing their debt. I finally form the change in the wealth of
each household by taking the first difference of each household’s total net wealth.®

2.3 Samples

When I form my data samples, I have to specify what individuals belong to what house-
holds. In the Danish Expenditure Survey, the definition of a household is based on
information provided by the respondents themselves. In the Danish registry data, the
definition of a household is based on information from several different data sources (the
housing unit which a group of individuals is registered as living in, the age of the indi-
viduals, their potential kinship, and so on). The registry data is the only data that is
available for the entire Danish population (and all the individuals that I work with). I
therefore restrict my samples to households that can be identified when only registry data
is available. The first type of household that I allow for consists of an adult living alone or
together with his or her children. The second type of household consists of a couple living
alone, or together with their joint and/or individual children. These two household types
make up 92% of all households that appear both in the Danish Expenditure Survey and
the registry data. For both groups, it is reasonable to assume that the group members
form one single economic unit.?

From this universe of households, I form three different samples for my analysis. The
first sample merges the self-reported consumption of households in the Danish Expen-
diture Survey with indicators of their consumption from the registry data. I use this
sample to impute the consumption of parents and children, and refer to the sample as
the "imputation sample". The second sample contains pairs of parents and children,
their permanent consumption, and the self-reported consumption of the parents. I use
this sample to estimate the intergenerational persistence of consumption, and refer to the

sample as the "small mobility sample". The third sample contains pairs of parents and

8The imputation method (1) is also used by Leth-Petersen (2010) and Chetty et al. (2014a). The
quality of the match between the expenditure data from the Danish household expenditure survey and the
expenditure data imputed from official registries (1) is examined by Kreiner, Lassen, and Leth-Petersen

(forthcoming). They conclude that "the two measures match each other well on average".
9An example of a class of households in the registry data that I discard, are couples living together

with an adult who is neither their child nor a parent of one of the spouses. For such groups of individuals,
it is difficult to know if the group members form one household and consume goods in common, or if they

form two different households with no joint consumption.
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children, their after-tax earnings, and their disposable income. The third sample is not
derived from the Danish Expenditure Survey and therefore includes a larger number of
observations. I use this sample to estimate the intergenerational persistence of after-tax

earnings and disposable income, and refer to the sample as the "large mobility sample".

2.3.1 Imputation sample

I form the imputation sample by selecting households that participated in one of the
Danish Expenditure Surveys from 1995 to 2009. I require that the head of the household
was between 25 and 74 years old when the survey was conducted. I also require that
all registry data is available for the head of the household and a potential spouse. These
requirements give me an imputation sample with 3546 single households and 5595 married
households.

In Table A3 in the online data appendix, I show the correlation matrix for the self-
reported consumption of households in the Danish Expenditure Survey and the proxies
for their consumption in the registry data. The correlation matrix is based on raw data
and does not make any adjustment for measurement error or demographic factors such
as age and household composition. As can be seen in the table, all the proxies are pos-
itwwely correlated with self-reported consumption. The strongest predictors of household
consumption are the value of a household’s cars, the value of a household’s home, and the

number of cars the household owns.

2.3.2 Mobility samples

I form the small mobility sample by selecting pairs of parents and children in which the
parent (mother or father) participated in one of the Danish Expenditure Surveys from
1995 to 2009. I require that the parent was at least 40 years old in 1995 and no more
than 74 years old in 2009. I require that the child was at least 25 years old in 1995. I also
require that all registry data is available for the parent, the child, and potential spouses
of the parent and the child, for each year from 1995 to 2009. These requirements give me
a small mobility sample with 1737 pairs of parents and children.

I form the large mobility sample with pairs of parents and children, by imposing
the same age requirements as for the parents and children in the small mobility sample.
However, I do not require that the parent participated in the expenditure survey. I can

therefore select the large sample from the entire Danish population. These requirements

11



give me a large mobility sample with 231011 pairs of parents and children.

In Table 1 below, I display the main summary statistics for the small and large mobility
samples. The small mobility sample contains slightly more mothers and daughters than
fathers and sons. About 80% of the parents and children live in couples. Half of the
parents are working, whereas the corresponding number for the children is slighly more
than 90%.

Table 1 shows that the parents in the small mobility sample are between 54 and 68
years on average during the sample period, and that their children are between 30 and
44 years on average. These are the ages at which I measure the consumption of parents
and children. In principle, I could measure the earnings and the income of parents and
children during the same period, but many of the parents have reached an age when they
are no longer working. I therefore measure the earnings and income of parents over the
ten-year period from 1980 to 1989, when the parents are 39 to 48 years on average.'’
Unfortunately, I cannot construct the consumption of parents for this period because the
registries that I work with do not extend that far back in time.

Since I measure the consumption and the earnings and income of parents and children
at different stages in the lifecyle, it is important to consider the effect this may have on
my estimates. Grawe (2006) points out that households with higher lifetime earnings tend
to have steeper age-earnings profiles. If the earnings of parents are measured later in life
than the earnings of their children, parents whose measured earnings are very different will
have children whose measured earnings are relatively similar. As a consequence, estimates
of the intergenerational persistence of lifetime earnings will be biased downwards. In my
data, the earnings and income of parents and children are measured at a fairly similar
age. The downward bias in my estimates of the persistence of earnings and income is
therefore likely to be small.

Studies of lifecycle consumption profiles have shown that consumption tends to track
income closely over the lifecycle, and that households with greater lifetime consumption
have steeper age-consumption profiles (see for example Carroll 1997 for evidence from
the US, and Robb, Magee and Burbidge 1992 for similar evidence from Canada). If the
consumption of parents is measured later in life than the consumption of their childen,
estimates of the intergenerational persistence of lifetime consumption will also be biased
downwards. In my data, the consumption of parents is measured considerably later than

the consumption of their children. The downward bias in my estimates of the intergener-

10T he year 1980 is the first year for which earnings and income data is available in the Danish registries.
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ational persistence of lifetime consumption is therefore likely to be bigger.

Overall, I am likely to have a small downward bias in my estimates of the persistence
of earnings and income, and a bigger downward bias for consumption. As a consequence,
I will underestimate the difference between the persistence of consumption and the persis-
tence of earnings and income. The main point that I try to make in this paper is that the
persistence of consumption is higher than the persistence of earnings and income. The
way in which I construct my sample is thus likely to create a bias that weakens the main

result and makes it less significant.

3 Economic Model

This section presents a version of the Becker and Tomes model from Mulligan (1998). It
generates the same testable predictions for the intergenerational persistence of consump-
tion as the original models of Becker and Tomes (1979, 1986).!' The model is useful when

interpreting the main empirical results in this paper.

3.1 Budget constraints

The model economy lasts for two periods and consists of parents and their single child. In
period one, parents have total resources I? equal to the sum of their earnings e? and their
inherited wealth a?. Parents can divide these resources between their own consumption
cP, financial transfers to their child b, and investments in the human capital of their child

h. The budget constraint for parents is
P=e+ad=+b+h (2)

In period two, children receive earnings e and the financial transfers from their par-
ents with interest b - (1 + r). These resources are used by the children to finance their

consumption c¢. The budget constraint for children is

e+b-(14r)=c (3)

"The orginal Becker and Tomes model (1979) is deterministic. The model in Mulligan (1998) in-
cludes uncertainty. A slight difference is therefore that the prediction from Mulligan (1998) concerns the

stochastic properties of consumption.
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The return on the financial transfers from parents to children, (1 + ), is equal to the

product of an anticipated return, (1 + 7), and a random variable A
(14+r)=(14+7)-A

The random variable \ is distributed according to log()\) ~ N(u,,03), and is independent
of the total resources of the parents I?. The parametric assumption for A generates a closed
form equation for the relationship between the consumption of parents and their children.
The independence of A\ and I? ensures that all parents have the same opportunities to
transfer resources to their children, regardless of their own earnings and wealth.

The earnings of the children in period two, e, depend on the human capital invest-

ments of parents, h, and the random variable A\, through the earnings function
e“=X-hn" 0<wv<l1 (4)

Investments in human capital are subject to diminishing returns (v < 1).

An important consideration is whether parents can borrow freely against the future
income of their children (b can be negative). The first Becker and Tomes model from 1979
assumes that they can, whereas the second model from 1986 assumes that they cannot.
The second model generates seperate predictions for the intergenerational persistence of
earnings and consumption for parents that are and that are not borrowing constrained.
Mulligan (1998) shows that these predictions depend on the shape of the earnings function,
and Mulligan (1998) and Grawe (2004) therefore argue that it is unwise to use data on the
intergenerational persistence of earnings and consumption, to identify groups of families
that are borrowing constrained. For this reason, I only test the predictions of the first
Becker and Tomes model in which parents can borrow against the future income of their
children.'?

Under this assumption, it is possible to combine the budget constraints of parents (2)
and children (3) into one single intergenerational budget constraint for the entire family

C C

c P e

c?
+1—1—7" 1+r

()

The constraint (5) says that the present value of family consumption has to equal the

present value of family income net of human capital investments.

12This modelling choice reflects what can and cannot be identified from the data I have. It is not

related to whether parents in Denmark are borrowing constrained or not.

14



3.2 Parental preferences

Parents face a tradeoff between how much they consume and how much their child will
consume. Parents rank different combinations of their own and their children’s consump-

tion according to the function

E(U () = -2 (c”)aal+6’-E( 7 (CC)”ol) 0,0>0 (6)

o—1 o—1

The parameter o is the elasticity of substitution between parent and child consumption.
The parameter 0 represents the altruism of parents towards their children. The expecta-
tion in (6) is taken with respect to the distribution of the shock .

Parents maximize their utility (6) subject to the intergenerational budget constraint
(5) and the earnings function (4). Parents can choose their consumption ¢?, the financial
transfer to their child, b, and the investments in the human capital of their child, h.
Parents make their choices prior to the realization of the shock A, whereas children adjust

their consumption after the realization.

3.3 Prediction for consumption

The solution to the parental problem can be used to characterize the intergenerational

persistence of consumption (Mulligan 1998)
log (¢°) = a+log () + ¢ (7)

e = log (A) — E (log (1)) (®)

As can be seen in equations (7) and (8), the Becker and Tomes model predicts that
a regression of the log consumption of children on the log consumption of parents will
produce a coefficient of one. Stated differently, the Becker and Tomes model predicts
that the consumption of parents and children do not regress to the mean in percentage
(or logarithmic) terms. If a son in Denmark has a father who consumes 10% more than
his peers, the model predicts that the son will on average consume 10% more than his
own peers. A weaker version of this statement is that consumption regresses to the mean
slower than earnings and income.'?

One way to think about the prediction is to view the Becker and Tomes model as an

extension of the permanent income model (Friedman 1957). In that model, households

13This weaker statement assumes that earnings and income do regress to the mean.
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borrow and save to smooth their consumption over the lifecycle. In the Becker and Tomes
model, parents adjust the financial transfers to their children and the investments in the
human capital of their children, to smooth their own and their children’s consumption.

The intercept « in equation (7) depends on the parameters o, 0, 7, u,, and 3. The
prediction from the Becker and Tomes model is therefore obtained under the assumption
that all parents have the same (isoelastic) preferences, all parents face the same anticipated
return on their financial transfers, and all parents face the same uncertainty.'*

The prediction for the persistence of consumption does not depend on the persistence
of earnings and income. If there is one group of families who (for exogenous reasons) have
a high persistence of earnings and income and another group of families who have a low
persistence, the model predicts that the persistence of consumption will nevertheless be
the same in both groups of families (consumption will not regress to the mean in any of
the two groups).

Previous research has shown that the persistence of earnings and income is higher in
the US than in Denmark (Corak 2004). The Becker and Tomes model predicts that if these
differences are caused by factors exogenous to the family, the intergenerational persistence
of consumption will be the same in the US and Denmark.!> The intuition behind this
prediction is that parents control the allocation of resources between themselves and their
children. Parents can and will therefore neutralize the effects of changes in the economy

that would otherwise have an impact on consumption mobility.

4 Econometric Model

The econometric model that I estimate is a regression of the log of the permanent con-
sumption of a child in family ¢, log(Cf), on the log of the permanent consumption of a

parent in family i, log(C?)

log(Cf) = a+ Blog(C?) + D;d + ¢; 9)

!Tn the Becker and Tomes (1979) model with no uncertainty, the condition on the preferences of parents

can be replaced with the weaker condition that all parents have identical and homothetic preferences.
15 This prediction does not require that all families in the US and Denmark have the same preferences,

face the same anticipated return on their financial transfers, and face the same uncertainty. It only
requires that these parameters are the same for all families within each country. The prediction still

holds if for example families in the US face more uncertainty.
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The model also includes other control variables, D;. The error term ¢; in (9) has mean

zero, and is uncorrelated with the independent variables of the model
E (g;) = Cov (g;,log(C?)) = Cov (¢;, D;) =0

The regression model (9) is the counterpart to equation (7) from the Becker and Tomes
model, which describes the relationship between the consumption of parents and children.
The regression model allows for an intergenerational elasticity of permanent consumption,
[, that is different from one. The estimated value of 3 can therefore be used to test the
prediction that consumption does not regress to the mean across generations.

The consumption of parents and children in the Becker and Tomes model corresponds
best to the lifetime consumption of parents and children in Denmark. I do not have
access to a sufficiently long data panel to construct these lifetime consumption levels.
Instead, I define the log permanent consumption of parents and children as their average

log consumption over the fifteen years for which I have data

og(c) = (1) -glog ©5) (10)

og(c) = (1) élog ) (1)

In equations (10) and (11), log (C%,) is the log consumption of a child in family ¢ in year
t, log (C%) is the log consumption of a parent in family ¢ in year ¢, and T is the length of
the panel (fifteen years).

I construct a measure of the permanent consumption of parents and children by com-
bining information from the Danish expenditure survey with information from Danish

registries. This method is described in the next three sections.

4.1 Survey measure of consumption

I denote the self-reported consumption of a household ¢ that participated in the expendi-
ture survey in year ¢ by S;. I assume that the log of self-reported consumption, log(.S;),

equals the log of true consumption, log(Cj;), plus a measurement error, e
log(Si¢) = log(Cy) + ey (12)
The measurement error e; has mean zero
E(ey) =0, (13)
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and is uncorrelated with the the error term in the main regression model (9) and the log
of true consumption
Cov (ey,e;) = Cov (e,10g(Cyy)) =0 (14)

4.2 Proxy variables for consumption

I assume that the log of true consumption can be written as a linear combination of a
vector X of proxy variables and a vector W of demographic variables, plus an imputation
error u

log(Cy) = Xy + Wiy, + ui (15)
This specification is similar to that of Skinner (1987), and Blundell, Pistaferri, and Preston
(2008). In my data, the proxy variables X are variables from the Danish registries on
the housing conditions, car ownership, dental expenditures, and total expenditures of a
household.

The imputation error u; in (15) has mean zero
E (uy) =0 (16)
and is uncorrelated with the proxy variables X;; and the demographic variables W,
Cov (ui, Xit) = Cov (ui, W) =0 (17)

The imputation error u;; can be correlated across individuals and can be correlated across
parents and children.

I also allow for the possibility that the value of a household’s home and the total
expenditures of a household are measured with error. I model these measurement errors
by assuming that the observed levels of these two proxy variables in the registry data,

R;;, equal the true levels of the proxy variables, X;;, plus an error term v
Ry = Xy + vy
The error term v; has mean zero
E(vy) =0 (18)
and is uncorrelated with the true levels of the two proxy variables X;; and the demographic

variables W;,
Cov (v, Xit) = Cov (v, Wi) =0 (19)

The error terms v;; can be correlated across individuals and can be correlated across

parents and children.
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4.3 Estimation

According to equation (12), the log of self-reported consumption equals the log of true
consumption plus a measurement error. I use this relationship to solve for the log of self-

reported consumption as a function of the proxy variables and the demographic variables
log(Sit) = XitCy + Wiy, + wir + it (20)

In a first step, I estimate equation (20) on all observations in the imputation sample.'®
I then impute the log consumption of parents and children in the small mobility sample
in each year from 1995 to 2009. This method is equivalent to replacing the log of true
consumption, log (Cy;), with the predicted value of self-reported consumption, log (),
on the basis of the proxy variables!”, R;, and the demographic variables, W;,. In the

context of the econometric model, the prediction is equal to
P (log (Sit) |Rit, Wir) = log (Cit) + vitCy — it (21)

In a second step, I construct the imputed log of the permanent consumption of parents
A

A
and children, log(C?) and log(C¥), as the average over their imputed log consumption in

each sample year

AN
log(C? z( ) ZP log (S.1) | B2, W2) (22)
A T
log(C¢ z( ) S P (log (S,) [R5, W) (23)
t=1

As can be seen from equation (21), these average are equal to

log(C’p :( ) <210g (C3) +szt§t Zuzt

(24)

log(C’c —( ) <Zlog ce) +szt<} Zuzt> (25)
(9)

In a third and final step, I estimate the main regression model (9) by replacing the

true log of the permanent consumption of parents and children, log(C?) and log(C¥), with

A N
the imputed log of their consumption, log(C?) and log(CY¥).

16T instrument for the proxy variables measured with error using variables from the registry data (see

the section on estimation below).
17To ease the notation, I assume that the proxy variables that are measured without error have a

measurement error equal to zero. I can then use the notation R for all proxy variables.
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4.4 Main identifying assumptions

Equations (24) and (25) show that the imputed log of permanent consumption is not equal
to the true log of permanent consumption. The difference between the two variables is
due to the measurement errors in the proxy variables, v;;, and the imputation errors, ;.
If the main regression model (9) is estimated with ordinary least squares and imputed
consumption is used instead of true consumption, the estimated intergenerational per-
sistence of consumption will suffer from attenuation bias. I deal with this problem by
estimating the main regression model with two-stage least squares. The instrument I use
for the imputed log of the permanent consumption of parents, log(/bf ), is the log of the
self-reported consumption of parents from the expenditure survey, log (S%) .

There are two main assumptions that have to be satisfied in order for the 2SLS estima-
tor to be consistent as T' goes to infinity (see equations 24 and 25). The first assumption
is that the log of the self-reported consumption of parents is uncorrelated with the mean

measurement error in the proxy variables of parents and children'®

hm Cov <log (SE), ( ) Z%Q) =0, k=p,c (26)

The second assumption is that the log of the self-reported consumption of parents is

uncorrelated with the mean imputation error of parents and children

zlgroloCov (log (S%), < > Zuzt) =0, k=p,c (27)

The first assumption (26) involves two types of data. Self-reported consumption, on
the one hand, is the sum of true consumption and a measurement error. The measurement
error is primarily due to the length of the expenditure diary (only two weeks) and the
mistakes made by the respondents in the survey. The measurement errors in the registry
data, on the other hand, are primarily due to mistakes made by the government agencies
that maintain the registries. Given the different sources of the data, it is hard so see how
the self-reported consumption of parents could be correlated with the measurement errors

in the registry data. It is even harder to see how the self-reported consumption of parents

18In the errors-in-variables model, measurement error in the dependent variable is not a source of
inconsistency. I allow for a nonzero correlation between the measurement errors and imputation errors of
parents and children. The two identifying assumptions therefore involve the self-reported consumption

of parents and the measurement and imputation errors of both parents and children.
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could be correlated with the mean measurement error in the registry data taken over a
period of fifteen years. Overall, the first assumption (26) appears to be weak.

The second assumption (27) involves self-reported consumption and the mean of the
imputation error. A sufficient condition for the assumption to hold, is that the impu-
tation error, u;, exhibits only limited positive serial correlation. In that case, the mean
imputation error converges quickly to zero, and the correlation between the log of the
self-reported consumption of parents and the mean imputation error will be small.

The second assumption (27) is similar to the assumption that is often made (explicitly
or implicitly) in the empirical literature on intergenerational earnings mobility. Many of
the papers in that literature construct a measure of the earnings of parents and children
by taking an average over several years of earnings observations. The extent to which this
method reduces attenuation bias, depends on the amount of positive serial correlation
in the measurement error for earnings and the number of observations for each parent
(Mazumder 2005). The fact that I have a long panel with as many as fifteen years of

observations thus helps minimize the bias in my estimates.

4.5 Empirical specification

I estimate equation (20) seperately for singles and for couples. The total expenditures
of a household and the value of a household’s home are measured with error. I therefore
instrument these two variables with two-year lagged expenditures, mean expenditures by
gender and occupation, mean home values by gender and occupation, and mean home
values by zip code (a total of four instruments). All the instruments are constructed with
registry data.

For singles, the proxies in the registry data, R;, are the total expenditures of the
household, the number of cars of the household, the log total value of the cars, two
dummy variables for the type of home of the household (a house, a condominium, or a
rented apartment), three interaction variables for the type of home and the log value of
the household’s home, the total dental expenditures of the household, the total number of
routine dental treatments of the household, and the total number of teeth cleaning treat-
ments of the household.!” The demographic variables, W;,, are the age of the household
head, the number of children living in the household, the age of the youngest and oldest

19Some observations contain negative values for total household expenditures. This is the reason why

I use total expenditures in levels rather than in logs.
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child in the household, three dummies indicating whether the household head is working,
retired, and self-employed, and a dummy for the gender of the household head. Since
there are relatively few observations on single households in each year, I pool observa-
tions for three consecutive years and run a seperate regression for each subsample (with
year dummies).

For couples, the proxies in the registry data, R;;, are the same as for single households,
except that all the variables are the sums of the values for the husband and the wife.
The only exception is the housing variables which refer to the housing conditions of the
household head (and the spouse). The demographic variables for couples are the same
as those for single households, except that both the age of the husband and the wife are
included, there is no dummy for the gender of the household head, there is an additional
dummy for the couple being legally married, and there are two separate sets of dummies
for the husband and the wife working, being retired, and being self-employed. Because
there are more observations on couples, I run a seperate regression for couples in each of
the years from 1995 to 20009.

Due to economies of scale in consumption, a couple who live together can obtain a
higher standard of living than if they had lived apart as singles. For example, a couple
can share an apartment whereas two singles have to pay their own rent. I capture this
effect by using an equivalence scale for the consumption of couples, which I set equal to
the square root of two. This scale is commonly used in applications, and is within the
range of estimates in the consumption literature (see Pendakur 1999 for a survey). I then
construct the consumption of each spouse by assuming that he or she gets half of the
couple’s total consumption.

In the main regression model (9), I include a number of additional control variables,
D;. These are the mean age of the parent and the child over the sample period, the mean
fraction of years that the parent and child lived in a couple, the mean number of children
that lived in the parent and the child household, and the gender of the parent and the
child.

The self-reported consumption of parents, S%,, can come from any of the fifteen years of
survey data and from households with different demographic characteristics. I therefore
regress the log self-reported consumption of parents on a set of control variables, and
use the residual from the regression as my instrument. The control variables in this
regression are a dummy for the parent living in a couple, the number of children living

in the parental household, the age of the youngest and oldest child in the household, the
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age of the household head, and year dummies.

5 Results

5.1 OLS results

I first estimate the intergenerational persistence of individual after-tax earnings, family
disposable income, and individual consumption with ordinary least squares. I display the
results in the upper part of Table 2. Given the likely presence of significant measurement
error in these three variables, I include the OLS results mainly as a point of reference for
the instrumental variable results that are presented below. To make the results compa-
rable across different specifications and outcomes, I use the same set of control variables
D; in all regressions.

In the entire paper, I report robust asymptotic standard errors for the estimated
persistence of earnings and income. For the estimated persistence of consumption, I report
bootstrapped standard errors based on 200 draws from the sample. The bootstrapping
procedure that I use replicates the whole estimation process, including the imputation of
individual housing values, the imputation of log consumption in each sample year from
1995 to 2009, the construction of log permanent consumption, and the estimation of the
intergenerational persistence of consumption.

As can be seen in Table 2, the intergenerational elasticity of after-tax earnings is 0.132
and 0.097 when I use the small and the large mobility samples. These results are similar to
those of previous studies which have found a low intergenerational persistence of earnings
in Denmark. For example, Bratsberg et al. (2007) estimate an intergenerational elasticity
of pretax earnings for pairs of Danish fathers and sons that is 0.12.

I then estimate the intergenerational elasticity of family disposable income which is
0.157 and 0.143 when I use the small and the large mobility samples. These estimates
for income are slightly higher than the estimates for earnings. The difference between the
persistence of individual after-tax earnings and family disposable income is significant at
the 1% level when I compare the results from the large mobility sample.

Finally, I estimate the intergenerational elasticity of permanent consumption which is
0.248. This elasticity is higher than the elasticity of both earnings and income. When
I compare the estimated persistence of consumption with the estimated persistence of

earnings from the small sample, the difference is significant at the 5% level (p = 0.033).
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When I compare with the large sample, the difference is significant at the 1% level.
When I compare the estimated persistence of consumption with the estimated persistence
of income from the small mobility sample, the difference is significant at the 10% level
(p = 0.078). When I instead compare with the large sample, the difference is significant
at the 5% level (p = 0.017). In terms of magnitudes, the OLS results indicate that
consumption is more than twice as persistent as after-tax earnings in Denmark and roughly

60% more persistent than family disposable income.

5.2 IV results

I continue and estimate the intergenerational elasticities of after-tax earnings, family
disposable income, and individual consumption with an instrumental variables approach.
I present these results in the bottom part of Table 2. The instruments that I use for
the earnings and income of parents respectively, are the mean earnings and income in
Denmark by gender and three-digit occupational code.

For earnings, the estimated intergenerational elasticities are 0.130 and 0.101 in the
small and the large mobility samples. These estimates are not very different from the OLS
estimates presented in the top part of Table 2. For family disposable income, the estimated
elasticities are 0.313 and 0.283 in the small and large mobility samples. These numbers
are higher than the OLS estimates for the persistence of income. The IV estimates for
income are also significantly larger than the IV estimates for earnings.

The relatively big difference between the OLS and IV estimates for the persistence of
income, may be due to my use of occupation as an instrument for parental income. Solon
(1992) shows that if the persistence of income is estimated with an instrument and the
instrument is positively correlated with a variable that enters the structural relationship
between the income of parents and children, then the IV estimate will be biased upwards.
In my application, the occupation of parents may influence the income of children through
channels other than parental income. This potential bias works against my main result,
since it reduces the difference between the persistence of consumption and the persistence
of disposable income.

Finally, I estimate the intergenerational elasticity of consumption using the log of the
self-reported consumption of parents as an instrument for their log imputed permanent
consumption. In Table 3, I show the results of the first-stage regression in the 2SLS

procedure. The coefficient on self-reported consumption is significant at the 1% level and
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the value of the F-statistic for the excluded instrument is 237.2. These numbers indicate
that the identification strategy of this paper does not suffer from a weak-instrument
problem.

In the bottom part of Table 2, I show the results from the second-stage regression. The
main estimate of the intergenerational elasticity of permanent consumption is 0.422. This
elasticity is substantially higher than the elasticities of earnings and disposable income.
The difference between the persistence of consumption and the persistence of earnings is
significant at the 1% level. The difference between the persistence of consumption and the
persistence of income is significant at the 10% level (p = 0.069) when the persistence of
income is estimated in the large mobility sample. In terms of magnitudes, the persistence
of consumption is more than twice as high as the persistence of earnings, and roughly
35% higher than the persistence of disposable income.

To summarize, I obtain qualitative results for Denmark that are similar to those
reported by Mulligan (1998) for the US. The estimates for both countries indicate that
individual earnings are the least persistent outcome across generations, family disposable
income is more persistent, and consumption is the most persistent outcome. The majority
of IV estimates are also higher than the corresponding OLS estimates. In terms of absolute
numbers, both the OLS and IV estimates show that Denmark has higher intergenerational
consumption mobility than the US. This result is a rejection of the prediction from the
Becker and Tomes model, that parents use inter vivos transfers and bequests to neutralize

differences in earnings and income mobility between groups of families.?”

5.3 Nonlinearities

In their theoretical analysis, Becker and Tomes (1986) divide families of parents and
children into different groups on the basis of parental wealth. Mulligan (1998) and Guo
(2014) use a similar classification in their empirical analysis. In a first extension, I follow
these authors and estimate the intergenerational persistence of consumption at different
levels of parental wealth.

A strength of the Danish data is that the wealth of parents is available for a thirty year
period from 1980 to 2010. I classify families according to the wealth of the parents in 1980
(the first observation) and the wealth of the parents in 2010 (the last observation). In

20The hypothesis that consumption regresses to the mean across generations at the same rate in Den-

mark and the US can be rejected at the one percent level.

25



1980, the parents were 39 years on average and the children 15 years on average. Around
that time, the parents made important investments in the human capital of their children.
The classification of families based on parental wealth in 1980 is therefore related to the
resources that the parents had for such investments. In 2010, the parents were 69 years
on average and the children 45 years on average. The wealth of the parents around that
time is highly correlated with the wealth that the parents will leave to their children as
bequests. The classification of families based on parental wealth in 2010, is therefore
related to the amount of financial transfers that the parents will make to their children.

In Table 4, I present the results on the intergenerational persistence of consumption
when I divide my sample into two halves on the basis of parental wealth in 1980 and
parental wealth in 2010. The top of the table shows the intergenerational elasticity of
consumption when the main regression model is estimated with ordinary least squares.
When 1 use parental wealth in 1980 to classify families, the elasticity is 0.236 in the
bottom half of the distribution and 0.325 in the top half of the distribution. When I use
parental wealth in 2010 for the classification, the elasticity is 0.225 in the bottom half of
the distribution and 0.379 in the top half of the distribution.

I continue by estimating the persistence of consumption in the two halves of the
parental wealth distribution by using the same 2SLS approach as above. The results are
presented in the bottom of Table 4. When I classify families according to parental wealth
in 1980, the intergenerational elasticity of consumption is 0.358 in the bottom half of the
distribution and 0.471 in the top half of the distribution. When I instead use parental
wealth in 2010, the elasticity is 0.345 in the bottom half of the distribution, and as high as
0.588 in the top half of the distribution. Both the OLS and IV estimates thus provide some
evidence that the intergenerational persistence of consumption is higher among wealthy

families.

5.4 Rank of consumption

All of the results presented so far have been expressed in terms of the intergenerational
elasticity of consumption. Another statistic that can be used to summarize intergen-
erational mobility is the rank correlation for parent and child consumption. Recently,
Chetty et al. (2014b) have used the rank correlation for parent and child income to ana-
lyze geographic variation in economic mobility in the US. One general advantage of rank

correlations over intergenerational elasticities, is that rank correlations are less depen-
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dent on outliers. For this reason, I perform a sensitivity analysis in which I estimate the
persistence of consumption across generations in Denmark in terms of percentile rank.

The rank correlation for consumption can be obtained through a regression of the
percentile rank of child consumption on the percentile rank of parent consumption. The
regression coefficient in the model is equal to the rank correlation for parent and child
consumption times the ratio of the standard deviations for child and parent consumption.
When consumption is measured in terms of rank, the two standard deviations are the
same, and the regression coefficient equals the rank correlation.

To implement the linear rank model, I first regress the log permanent consumption of
parents and children on the demographic control variables D;. I then rank the consump-
tion of parents and children on the basis of the residuals from these regressions. Finally,
I regress the rank of child consumption on the rank of parent consumption.

In the top half of Table 5, I show the results that I obtain when I estimate the linear
rank model with ordinary least squares. For the whole sample, the rank correlation for
parent and child consumption is 0.28. This correlation is similar to the intergenerational
elasticity of consumption which is 0.24 (when estimated with OLS).

I also estimate rank correlations for parent and child consumption at different levels of
parental wealth. When I classify families according to parental wealth in 1980, the rank
correlation is 0.239 in the bottom half of the distribution, and 0.334 in the top half of
the distribution. When I classify families according to parental wealth in 2010, the rank
correlation is 0.225 in the bottom half of the distribution and 0.375 in the top half of the
distribution. This last difference is significant at the 10% level (p = 0.068).

I continue and estimate the linear rank model with an instrumental variable approach.
For that purpose, I regress the log self-reported consumption of parents on the set of
demographic control variables D;. I then create the instrument as the rank of the residual
from this regression. In the bottom half of table 5, I show the results from the linear rank
model when I estimate the model with 2SLS. In the whole sample, the estimated rank
correlation for parent and child consumption is 0.395. This correlation is similar to the
estimated intergenerational elasticity of consumption which is 0.422 (when estimated with
2SLS). However, the interpretation is different. The estimated rank correlation implies
that a ten percentile point increase in the rank of parent consumption in Denmark, is
associated with a four percentile point increase in child consumption on average.

Finally, I estimate the rank correlation for consumption at different levels of parental

wealth using 2SLS. When I use parental wealth in 1980 to classify families, the rank
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correlation is 0.307 in the bottom half of the distribution and 0.459 in the top half of the
distribution. When I instead use parental wealth in 2010, the rank correlation is 0.350 in
the bottom half of the distribution and 0.424 in the top half of the distribution.

When considered in isolation, each of the regression results that I present offer some
evidence that the intergenerational persistence of consumption is higher among wealthy
families. One caveat is that only one specification has a difference between the intergener-
ational elasticity of consumption in the bottom and the top half of the wealth distribution
that is statistically significant and only at the 10% level. The joint evidence from all spec-
ifications (OLS and IV estimates, consumption measured in logarithms and in terms of
rank, at two different points in time as much as thirty years apart) is stronger and rein-
forces the conclusion that the persistence of consumption is highest among the wealthy.
The results based on the rank of consumption are not affected by differences in the vari-
ance of parent and child consumption across the parental wealth distribution. It does not
seem therefore that the results are purely driven by a higher dispersion of consumption

among the wealthy.

5.5 Robustness checks

In this section, I present several robustness checks for the main 2SLS estimates of the
intergenerational persistence of consumption. All these results are presented in Table 6.

In the imputation procedure for consumption, I used an equivalence scale to adjust for
the difference between single and married households. In a first robustness check, I remove
the adjustment so that the consumption of single and married households is measured with
the same scale. The estimated intergenerational persistence of consumption is now 0.426
(see column one of Table 6).

Among the proxy variables that I used to impute consumption, were the total expen-
ditures of a household as constructed from the income tax registry. One concern is that I
cannot tell from the registry if parents (children) use their expenditures for their own con-
sumption, or if the expenditures include transfers to their children (parents). In column
two of Table 6, I show the results from a specification in which I no longer include total
expenditures as a proxy for household consumption in the imputation procedure. The
new estimate of the intergenerational elasticity of consumption is 0.417. The standard
error for the estimate is slightly higher than for the original specification.

Finally, I modify the instrumental variable. Many studies of household consumption
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are based on nondurable consumption which is less volatile than total consumption. In
column three, I show the results from a specification in which I use the self-reported non-
durable consumption of parents as an instrument for their total permanent consumption.
The new estimate of the intergenerational elasticity of consumption is 0.385.

In the bottom row of Table 6, I turn to robustness checks that are related to the housing
conditions of parents and children in my sample. One important concern is that there are
differences in housing prices across locations in Denmark. If parents and children live close
to each other, these price differences could contribute to the high estimated persistence of
consumption for purely mechanical reasons. In column four, I present a robustness check
in which I include the log average municipality housing price per square meter, as an
additional proxy variable for household consumption. This specification allows individual
home values to have a different impact on imputed consumption across municipalities with
different housing prices. The intergenerational elasticity of consumption is now estimated
to be 0.370.

An additional concern is that the measure of total expenditures from the Danish Ex-
penditure Survey includes an imputed value of owner-occupied housing. This value is
likely to be based on the same housing registries that I use to impute household con-
sumption. If there is measurement error in the housing registries, such errors constitute
a violation of assumption (26) which states that there can be no correlation between the
self-reported consumption of parents (including the value of owner-occupied housing) and
the mean measurement error in the proxies for consumption (including the imputed value
of a household’s home). To avoid this type of bias, I estimate the main regression model
with a new instrument which is equal to the self-reported consumption of parents minus
their expenditures on housing. The new estimate of the intergenerational elasticity of
consumption is 0.451 (see column five of Table 6). Finally, I present my preferred specifi-
cation in colum six in which I include the average municipality housing price as a proxy for
household consumption, and use self-reported consumption minus housing expenditures
as the instrument. This last estimate of the intergenerational elasticity of consumption is
0.419.

29



Overall, the robustness checks in this section have a small impact on the estimated
intergenerational elasticity of consumption. The main estimate is robust to changes in
the equivalence scale, modifications of the instrumental variable, and the way in which I

use data on the housing conditions of parents and children.

6 Conclusion

This paper presents new evidence on the intergenerational persistence of consumption
from Denmark. The main estimates indicate that the intergenerational elasticity of con-
sumption among Danish families is approximately 0.4. The rank correlation for parent
and child consumption is of a similar magnitude. The persistence of consumption appears
to be higher for the wealthy, with an intergenerational elasticity of approximately 0.5 for
the top half of families in terms of wealth.

The results in this paper show that family background plays a large role in determining
individual living standards in Denmark. The impact of family background is important
for the entire population, and especially important for the wealthy. To put the results in
some perspective, Denmark is a country with high earnings mobility and substantial gov-
ernment redistribution. The impact of family background on individual living standards
is therefore likely to be higher in other countries.

The OLS and IV results both show that there are large and significant differences be-
tween the intergenerational persistence of earnings, disposable income, and consumption.
Individual earnings are the least persistent outcome across generations, family disposable
income is more persistent, and consumption is the most persistent outcome. An impor-
tant consequence of these results is that estimates of economic mobility based on earnings
or income data overestimate mobility in terms of living standards. The results in this
paper are similar to those reported for the US by Mulligan (1998), but different from the
results in Charles et al. (2014).

The high persistence of consumption in Denmark relative to earnings and disposable
income is consistent with the predictions of the Becker and Tomes model. However, the
model exaggerates the extent to which parents smooth their own and their children’s
consumption. For example, the Becker and Tomes model predicts that groups of families
with different earnings and income mobility will experience the same consumption mo-
bility. Contrary to this prediction, the US has low earnings and consumption mobility

whereas Denmark has higher earnings and consumption mobility.
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An open question is why intergenerational consumption mobility is lower than inter-
generational earnings and income mobility. The evidence in this paper offers some hints.
Admittedly, it is difficult to use intergenerational elasticities and correlations to discrimi-
nate between different theories of why consumption is smooth across generations (Piketty
2000). A high intergenerational persistence of consumption is (by itself) consistent with
large intended bequests from parents to children, but also consistent with large unin-
tended bequest. More research is therefore needed to understand the behavior of parents

and children that induces these mobility patterns.
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TABLE 1

Summary statistics for the mobility samples

SMALL MOBILITY SAMPLE

Parents Children
Total number of observations 1737 1737
Total number of men 729 761
Total number of women 1008 976
Mean age consumption 54-68 30-44
Mean age earnings/income 39-48 30-44
Fraction couples 1995-2009 0.799 0.814
Fraction working 1995-2009 0.493 0.912
Fraction retired 1995-2009 0.426 0.022

LARGE MOBILITY SAMPLE

Parents Children
Total number of observations 231011 231011
Total number of men 105600 107662
Total number of women 125411 123349
Mean age earnings/income 39-48 29-43
Fraction couples 1995-2009 0.783 0.792
Fraction working 1995-2009 0.494 0.911
Fraction retired 1995-2009 0.404 0.027

Note: This table displays summary statistics for the samples

that are used to estimate the intergenerational persistence of

individual earnings, family disposable income, and consumption

in Denmark.
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TABLE 2

Estimates of economic mobility

OLS
After-tax Earnings Family Disposable Income Consumption
Sample SMALL LARGE SMALL LARGE SMALL
I6; 0.132%#*F  (0.097*** 0.1577#%* 0.143%** 0.248%**
(0.032) (0.0025) (0.027) (0.0033) (0.044)
R2 0.073 0.065 0.570 0.575 0.796
# observations 1716 231011 1716 231011 1737
2SLS
After-tax Earnings Family Disposable Income Consumption
Sample SMALL LARGE SMALL LARGE SMALL
I6; 0.130%**  (.101%** 0.313%%* 0.283##* 0.422%**
(0.035) (0.0027) (0.055) (0.0073) (0.076)
# observations 1690 231011 1690 231011 1737

Note: Each column refers to a different regression. Dependent variable in all regressions is log

child outcome. Unit of observation is pair of parent and child. For earnings and income, numbers

in parentheses are robust asymptotic standard errors. For consumption, numbers in parenthe-

ses are bootstrapped standard errors. All regressions include additional demographic control

variables D; that are listed in section 4.5. *** Significant at 1%.
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TABLE 3

First-stage regression

Log self-reported expenditures 0.180%***
(0.020)
# observations 1737
R2 0.746
F-test excluded instrument 237.2

Note: Dependent variable is log permanent parent consumption. Unit of observation
is parent household. Numbers in parentheses are bootstrapped standard errors.
The regression includes additional demographic control variables D; that are listed

in section 4.5. *** Significant at 1%.
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TABLE 4

Estimates of consumption mobility by parental wealth

OLS
Parental Wealth 1980 Parental Wealth 2010
Sample BorTtom 50%  Top 50% BorTtom 50%  Top 50%
6] 0.236%+* 0.325%#* 0.225%4* 0.379%**
(0.066) (0.080) (0.064) (0.096)
R2 0.808 0.746 0.787 0.793
# observations 623 624 530 531
2SLS
Parental Wealth 1980 Parental Wealth 2010
Sample Bortom 50%  Top 50% Bortom 50%  Top 50%
6] 0.358%#* 0.471** 0.345%* 0.588%*
(0.10) (0.22) (0.16) (0.26)
# observations 623 624 530 531

Note: Each column refers to a different regression. Dependent variable in all regressions is log
child permanent consumption. Unit of observation is pair of parent and child. Numbers in
parentheses are bootstrapped standard errors. All regressions include additional demographic

control variables D; that are listed in section 4.5. *** Significant at 1%, ** significant at 5%.
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TABLE 5

Estimates of consumption mobility in terms of rank

OLS
All Parents Parental Wealth 1980 Parental Wealth 2010
Sample SMALL BorTtom 50%  Top 50% BorTtom 50% Top 50%
16 0.280%*** 0.2397%#* 0.3347%4* 0.225%#* 0.375%H*
(0.035) (0.056) (0.055) (0.058) (0.058)
R2 0.079 0.056 0.11 0.051 0.14
# observations 1737 623 624 530 531
2SLS
All Parents Parental Wealth 1980 Parental Wealth 2010
Sample SMALL BorTtom 50%  ToPr 50% Bortom 50% Top 50%
I6; 0.395%** 0.307*** 0.459%** 0.350%*** 0.424***
(0.071) (0.11) (0.16) (0.14) (0.17)
# observations 1737 623 624 530 531

Note: Each column refers to a different regression. Dependent variable in all regressions is rank
of child permanent consumption. Unit of observation is pair of parent and child. Numbers in
parentheses are bootstrapped standard errors. All regressions include additional demographic

control variables D; that are listed in section 4.5. *** Significant at 1%.
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TABLE 6

Robustness checks for estimates of the persistence of consumption

2SLS

(1) (2) 3)

16 0.426*** 0.417#%* 0.385%#*
(0.076) (0.11) (0.077)
# observations 1737 1767 1737
2SLS

(4) (5) (6)

6] 0.370%** 0.4517#%* 0.419%**
(0.081) (0.089) (0.095)
# observations 1737 1737 1737

Note: Each column refers to a different regression. Dependent variable in all regressions is log
child permanent consumption. Unit of observation is pair of parent and child. Numbers in
parentheses are bootstrapped standard errors. The different columns contain the following
robustness checks: (1) no equivalence scale for single and married households, (2) total expen-
ditures from tax registry not used in imputation, (3) instrument is log self-reported nondurable
consumption, (4) log average municipality housing price per square meter is additional proxy
variable for consumption in imputation, (5) instrument is log self-reported consumption minus
housing expenditures, (6) log average municipality housing price per square meter is additional
proxy variable for consumption in imputation and instrument is log self-reported consumption
minus housing expenditures (combination of checks 4 and 5). All regressions include additional

demographic control variables D; that are listed in section 4.5. *** Significant at 1%.

41



Data Appendix (Only for online publication)

Danish Expenditure Survey

The basis for the data sample is the Danish Expenditure Survey which is conducted by
Statistics Denmark. The latest version of the survey was initiated in 1994, but data from
that year cannot be linked to registry data. I therefore use each annual survey from
1995 up to 2009 (a total of 15 years). The expenditure survey is a repeated cross-section
that covers the entire noninstitutionalized Danish population above age 15. A total of
1500 households are drawn for the survey annually, but slightly less than half of those
households complete the entire survey. In Table Al, I show the number of singles and
couples (married or cohabiting) from the expenditure survey that are included in my
imputation sample.

As part of the Danish Expenditure Survey, each household member is requested to
record all his or her private purchases in a diary during a period of two weeks. The
household members record a detailed description of the goods and services that they
purchase, and the purchase price of each good or service. The expenditure survey also
contains a longer interview with the household members that is conducted in their home.
During this interview, the household members are asked to recollect major purchases they
made during the last 12 months. The household members are also asked about regular
expenditure items such as their rent, utility costs, insurance fees, and transportation costs.
Finally, Statistics Denmark imputes a value of owner-occupied housing (for households
that live in a condominium or a house they own).

The responses from the households are coded into an expenditure system with ap-
proximately 1200 different categories of goods and services. I form the total expenditures
of each household by adding up all the purchases from the diaries (after scaling the two-
week period into an entire year) and the purchases recorded in the interview. For each
household, I also form the total expenditures on nondurable goods and services, and total

expenditures minus expenditures on housing.

Imputation of home values

I first combine data from the Buildings and Housing Registry, data on Danish neighbor-
hoods (from the Rockwool foundation) and municipalities, and the prices of sold houses

and condominiums in Denmark, to compute average local housing prices in each year from
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1995 to 2009. More specifically, I compute the average price of houses and condominiums
per square meter and per room at the neighborhood and municipality level. I then form
four different predicted market prices for each housing unit in my sample, by multiplying
the average price per square meter and per room at the neighborhood and municipality
level, with the actual square meters and number of rooms of the housing unit.

I compute the average neighborhood price for the smallest neighborhood (small, medium,
or large) in which 25 or more houses or condominiums were sold in a year. For 1% of the
housing units, the neighborhood price data comes from the small neighborhoods, for 27%
it comes from the medium size neighborhoods, and for an additional 46% it comes from
the large neighborhoods. For the last 26% of the housing units, there are not enough sales
in the large neighborhood, and I therefore use average prices at the municipality level.

I then impute the values of houses, condominiums, and rented apartments with three
different regression models. I estimate three separate models in each year form 1995 to
2009.

In the first model, I regress the sales price of houses on the official government appraisal
of the house, the size of the house in square meters, the number of rooms in the house,
the year the house was constructed, the number of restrooms in the house, and the four
different predicted market prices of the house (on the basis of size in square meters,
number of rooms, and the average prices in the neighborhood and the municipality per
square meter and per room). I use this model to impute the value of the homes of those
households who live in houses.

In the second model, I regress the sales price of condominiums on the official gov-
ernment appraisal of the condominium, and the same set of control variables that I use
for houses. I use this model to impute the value of the home of those households who
live in condominiums. Finally, I regress the sales price of condominiums on the same set
of control variables except for the official government appraisal of the condominium. I
use this model to impute the value of the home of those households who live in rented

apartments (for which there is no official government appraisal).

Car data

The data on the ownership of private cars comes from the Central Vehicle Registry (Cen-
tralregistret for Motorkgretgjer) which is maintaineed by the Danish government. A small

number of individuals are registered as owning a large number of cars. I suspect that these

43



are collectors of cars and/or car dealers. I therefore cap the number of cars that each
person can own to three cars. A couple can own a total of six cars (three cars for each
spouse).

The prices of new and used cars are based on the reports of individual car dealers in
Denmark who submit information on their car sales to the central office of the Danish Car
Dealer’s Association (DAF). The prices that I use are formed as averages across all these
reported sales. The administration of the price data is carried out by the association’s
subsidiary company AutolT.

The data on the prices of new and used cars is structured in a way similar to the
Central Vehicle Registry. Unfortunately, there is no formal identification code in the
price data that makes it possible to obtain a perfect match with the vehicle registry. I
therefore had to merge the two data sets manually. For 25% of all cars in my sample, the
match is based on all relevant parameters (brand, model, type, vintage, and year). For
another 61%, the match is based on brand, model, vintage and year (by taking an average
across types). For the rest of the matches, I also took an average across models, and (in
very rare cases) across brands.

Some Danish households have access to company cars that they can use outside of
work, but which are owned by their employer. This arrangement is most common for
managers in large private firms. I cannot identify these cars in the vehicle registry since
they are registered with the employer. However, individuals who have access to company
cars have to pay a tax based on the fringe benefit they receive. Since the size of the tax
depends on the value of the car, I can use the official Danish tax registries to identify
company cars and approximate their value.

The information about company cars is more noisy than the information from the
vehicle registry, since the tax on fringe benefits is based on the total value of all fringe
benefits. According to Statistics Denmark, 70% of all taxable fringe benefits are due to
company cars. This fraction is likely to be higher for individuals who have access to
company cars and therefore receive large taxable fringe benefits.

In Table A2, I show the main features of the tax rules for cars that are up to three
years old. These are the rules that I use to convert data on taxable fringe benefits into
information on who has access to a company car, and the market value of this car. As
can be seen in the table, the tax rules can be summarized in terms of three parameters:
the rate at which the value of a car is converted to a taxable fringe benefit, the minimum

value to which the rate is applied (the minimum value of the car), and the maximum
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value to which the rate is applied (the maximum value of the car). Up until year 2000,
the official tax rules contained all three of these parameters. After year 2000, there is no
longer a maximum value for cars. In order to avoid extreme outliers, I nevertheless set
the maximum value of a car to 450000 Danish crowns for the years 2001 to 2009.

I assign each person in my sample (a single person or any of the two spouses in a
couple) zero or one company car. By default, a person has zero company cars. I assign
one company car to the person if he or she has taxable fringe benefits that exceed the
minimum benefit for a company car. For example, if a person had taxable fringe benefits
of at least 30000 Danish crowns in 1995, I assign him or her one company car in that
year. For those individuals who are assigned a company car, I invert the tax rules to find
the market value of the car. For example, if a person had taxable fringe benefits of 50000
Danish crowns in year 2000, I assign him or her one company car in that year with a value
of 200000 Danish crowns.

Self-reported consumption and proxies for consumption

In Table A3, I show the correlation matrix for the self-reported consumption of the house-
holds that participated in the Danish Expenditure Survey, and the proxies for their con-
sumption in the registry data. The correlation matrix is based on raw data and does
not make any adjustments for measurement error or demographic factors such as house-
hold age and composition. As can be seen in the table, all of the proxies that I use are

positively correlated with self-reported consumption.

Parental wealth

I divide the small mobility sample into two halves on the basis of the total wealth of
a child’s two biological parents. This division requires that I have wealth information
for both of the biological parents. Due to missing data for some of these parents, the
subsamples based on parental wealth are slighlty smaller than (half of the) small mobility

sample.
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TABLE A1l

Number of observations in the imputation sample

Year Singles Couples

1995 238 429
1996 271 428
1997 263 400
1998 273 385
1999 262 408
2000 286 395
2001 242 412
2002 153 241
2003 247 349
2004 221 353
2005 175 241
2006 275 412
2007 204 312
2008 225 388
2009 211 442

Total 3546 5595

Note: This table displays the total number of observations
(the total number of singles and couples) in the Danish
expenditure survey that can be linked to a full set of

registry variables.
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TABLE A2

Taxable value of company cars

Year Rate Minimum Value Maximum Value
1995 20% 150000 400000
1996 21% 150000 400000
1997 22% 150000 400000
1998 23% 150000 400000
1999 24% 160000 450000
2000 25% 160000 450000
2001 25% up to 300000, 20% above 160000 none
2002 25% up to 300000, 20% above 160000 none
2003 25% up to 300000, 20% above 160000 none
2004 25% up to 300000, 20% above 160000 none
2005 25% up to 300000, 20% above 160000 none
2006 25% up to 300000, 20% above 160000 none
2007 25% up to 300000, 20% above 160000 none
2008 25% up to 300000, 20% above 160000 none
2009 25% up to 300000, 20% above 160000 none

Note: This table shows the official tax rules that are used to convert the market value of a com-
pany car into a taxable value of the car for the employee (for cars that are no more than three
years old). The rate is the fraction of the market value that is used to generate the taxable
value, and the miminum and maximum values are the minimum and maximum market values

of a car to which the rate applies.

47



TABLE A3

Correlation matrix for self-reported consumption and proxy variables

Couples (n = 16344)

S; Cars Price Home Dental Routine Cleaning y;—Aw;;
S; 1.000 0.183 0.322 0.240 0.041 0.105 0.064 0.137
Cars 0.183 1.000 0.579 0.040 0.029 0.056 0.041 0.045
Price 0.322 0.579 1.000 0.127 0.030 0.102 0.067 0.091
Home 0.240 0.040 0.127 1.000 0.040 0.089 0.037 0.006
Dental 0.041 0.029 0.030 0.040 1.000 0.570 0.368 -0.005
Routine 0.105 0.056 0.102 0.089 0.570 1.000 0.613 -0.002
Cleaning 0.064 0.041 0.067 0.037 0.368 0.613 1.000 -0.011
ya—Aw; 0137 0.045 0.091 0.006 -0.005 -0.002 -0.011 1.000

Singles (n = 10470)

S; Cars Price Home  Dental Routine Cleaning v;;—Aw;
S; 1.000 0.302 0.386 0.139 0.060 0.105 0.090 0.097
Cars 0.302 1.000 0.664 0.060 0.052 0.113 0.093 0.055
Price 0.386 0.664 1.000 0.076 0.047 0.096 0.072 0.073
Home 0.139 0.060 0.076 1.000 0.030 0.046 0.034 -0.021
Dental 0.060 0.052 0.047 0.030 1.000 0.546 0.347 -0.008
Routine 0.105 0.113 0.096 0.046 0.546 1.000 0.602 -0.009
Cleaning 0.090 0.093 0.072 0.034 0.347 0.602 1.000 -0.010
Yir—Awyy 0.097 0.055 0.073 -0.021 -0.008 -0.009 -0.010 1.000

Note: Correlation matrix for self-reported consumption, S;;, and proxies in registry data. Each
correlation is weighted average over correlations in each sample year 1995-2009. Proxy variables
are number of cars (cars), total price of all cars (price), value of home (home), total dental
expenditures (dental), number of routine dental treatments (routine), number of cleaning dental

treatments (cleaning), and total expenditures from tax registries (y; — Aw;).
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