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Abstract

This paper demonstrates that parents accumulate savings to insure their children
against income risk. I refer to these as dynastic precautionary savings. Using a sample
of matched parent-child pairs from the Panel Study of Income Dynamics, I test for
dynastic precautionary savings by examining the response of parental consumption
to the child’s permanent income uncertainty. I exploit variation in permanent income
risk across age and industry-occupation groups to confirm that higher uncertainty in
the child’s permanent income depresses parental consumption. In particular, I find
that the elasticity of parental consumption to child’s permanent income risk ranges
between is -0.08 and -0.06, and is of similar magnitude to the elasticity of parental
consumption to own income risk. Motivated by the empirical evidence, I analyze
the implications of dynastic precautionary saving in a quantitative model of altruis-
tically linked overlapping generations. I use the model to (i) examine the size and
timing of inter-vivos transfers and bequest, (ii) perform counterfactual experiments
to isolate the contribution of dynastic precautionary savings to wealth accumulation
and intergenerational transfers, and (iii) assess the effect of two policy proposals that
can affect parents’ incentives to engage in dynastic precautionary savings: universal
basic income and guaranteed minimum income. Lastly, I explore the implications of
strategic interactions between parents and children for parents’ precautionary and
dynastic precautionary behavior.
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1 Introduction

The age profile of expenditures of retired parents is backloaded. Explanations such as
uncertain lifespans and medical expenses, or increasing monetary transfers from chil-
dren are partial contributors, but a substantial gap remains. Section 2.4 contains a de-
tailed discussion of these observations. This paper proposes decreasing income uncer-
tainty of children as a justification for the consumption pattern of retired parents. The
argument derives from the theory of precautionary saving, according to which, when
faced with income uncertainty, individuals postpone current consumption in favor of
accumulating precautionary savings as insurance against bad income realizations. As
uncertainty resolves over time, consumption increases, thus generating a consumption
profile that is backloaded over age. For parents in the data, this backloading postdates
the resolution of uncertainty in their own income stream, but coincides with times at
which their children are in the beginning or prime of their careers and still resolving
their income risk. In the face of this uncertainty, altruistic parents sacrifice current con-
sumption to accumulate savings to insure their children. I refer to these as dynastic
precautionary savings. Over time, as children’s income uncertainty resolves, that form of
savings declines, increasing the consumption of retired parents.

In this paper, I seek evidence on dynastic precautionary savings using parent-child
pairs from the Panel Study of Income Dynamics (PSID). In particular, I examine how a
parent’s consumption responds to the uncertainty of his child’s permanent income. To
that end, I first propose a measure of permanent income uncertainty closely related to
the theoretical definition of permanent income. Second, I conduct a regression analysis
of the effect of dynastic uncertainty on parental consumption on the sample of matched
parents and children. I find a negative and statistically significant relationship, which I
interpret as evidence for dynastic precautionary saving. I then build a model of altruisti-
cally linked overlapping generations in which parents engage in dynastic precautionary
saving. I use the model to verify the plausibility of the empirical estimates, and to
conduct counterfactual experiments and evaluate policy proposals.

The measure of income uncertainty considered in this paper is defined as the stan-
dard deviation of the forecast error of permanent income. This measure is meant to
capture the fact that when individuals make consumption decisions, they are uncertain
about the evolution of their entire future income stream. Therefore, it is the uncertainty
about permanent income that is relevant for their choices. I assume that individuals’
forecasts make rational use of the same conditioning information available to the econo-
metrician. Intuitively, the higher the uncertainty, the more difficult it is to forecast earn-
ings accurately, which translates into a larger standard deviation of the forecast error.

Because of issues such as sample attrition and measurement error in income, I fo-
cus on the properties of permanent income uncertainty across age and work sectors (a
sector is defined as an industry-occupation pair), instead of individual level. I find that



permanent income uncertainty is decreasing over age. On average, more than half of it
is resolved by the age of 40. Moreover, there is substantial variation across sectors, both
in terms of the level of uncertainty and the speed at which it resolves with age. I assign
permanent income uncertainty measures to both parents and children based on their age
and the sector in which they work in a given year. The consumption data used in the
estimation is drawn directly from the PSID for the later years, while for the earlier waves
I use the Consumer Expenditure Survey (CEX) to impute total consumption based on an
inverted food demand equation.

From the variation in permanent income uncertainty across age and sectors, I find
that parental consumption indeed responds negatively to the child’s permanent income
uncertainty. In particular, the elasticity of parental consumption to dynastic uncertainty
is 0.082. This magnitude implies that parents of children younger than 40 consume on
average $2,600 less per year because at that stage most of children’s income uncertainty
is yet to be resolved. Building on the heterogeneity of permanent income risk across sec-
tors, the regression result implies that parents of children working in riskier sectors have
a lower consumption. For example, when comparing two otherwise identical parents of
two otherwise identical children, with the only difference being that the child of one of
them is a services worker while the child of the other one works in the finance sector,
I find that the consumption of the latter parent is on average 7% lower because of the
dynastic uncertainty difference.

I take a number of steps to address several endogeneity concerns. Firstly, I explore the
sensitivity of the results to controlling for health status, as it may be the case that mor-
tality risk is correlated with the sector in which an individual works. Secondly, it may be
the case that children who know that their parents accumulate dynastic precautionary
savings choose to work in riskier sectors. I examine the impact of such selection issues by
(i) excluding from the sample the parent-child pairs in which the child is self-employed
and (ii) controlling for the initial sector of the child. In this last case an additional source
of identification is given by the changes in a child’s sector over the career. I find that
while the estimates of dynastic precautionary savings are approximately 1 percentage
point lower under these specifications, the effect is still significant. In addition to these
exercises, I also verify the robustness of the results to a series of alternative specifications
which include controlling for the importance of the bequest motive, macroeconomic and
local labor market conditions, as well as using different consumption and permanent
income uncertainty measures.

Motivated by the empirical evidence, I explore the implications of dynastic precau-
tionary saving in a partial equilibrium model of altruistically linked overlapping gen-
erations. I use the model to (i) evaluate the plausibility of the empirical estimates, (ii)
perform counterfactual experiments to isolate the contribution of dynastic precaution-
ary savings to wealth accumulation and intergenerational transfers, and (iii) assess the
effect of two policy proposals that can affect parents’ incentives to engage in dynastic



precautionary savings: universal basic income and guaranteed minimum income. There
are three ingredients required for dynastic precautionary savings to emerge in a model:
income risk, incomplete markets, and altruism a la Barro (1974), with the parent placing
a weight on the child’s utility from consumption.!

In light of existing evidence on imperfect risk-sharing within and between fami-
lies, I model the decision making process between the parent and the child as a non-
cooperative game without commitment. In my framework, individuals work in sectors
characterized by different degrees of permanent income uncertainty. Each period, par-
ents and children decide individually, but sequentially, how much to consume and save.
In addition, altruistic parents can provide monetary support to their children through
explicit financial transfers while they are alive (inter-vivos transfers), and by leaving an
inheritance upon their death. The model enables clear predictions about the wealth po-
sition of overlapping generations, as well as the size and timing of inter-vivos transfers,
both of which are relevant for counterfactual experiments. The allocations of interest are
given by the unique Markov-perfect equilibrium of the parent-child repeated game.

The calibrated model can reproduce the characteristics of the age profile of parental
consumption. In particular, the consumption of retired parents is backloaded, which is
a clear indicator of dynastic precautionary saving, as in the model there are no other
precautionary motives after retirement. I repeat the empirical exercise with model gen-
erated data and find that the response of parental consumption to both own income risk
and child’s income risk is of similar magnitude as in the data. In particular, the model
estimates fall well within the 95% confidence interval of the empirical estimates.

The model also accounts reasonably well for the age pattern of inter-vivos transfers
and the fraction of parents making such transfers, as well as for the size of end-of-
life bequest. I use the model to quantify the contribution of dynastic precautionary
savings to parental wealth accumulation and intergenerational transfers by solving a
version of it in which children (and all future generations) are not subject to labor income
risk. I find that nearly two thirds of aggregate parental wealth is held for dynastic
precautionary reasons. Moreover, dynastic uncertainty is the main driver of inter-vivos
transfers, and a significant determinant of end-of-life bequest. From the same partial-
equilibrium decomposition, I find that most of the effect of dynastic uncertainty on
parental consumption materializes in delayed rather than bequeathed consumption.

I also use the model to evaluate the effects of two policy proposals that can affect
parents” incentives to hold dynastic precautionary savings: universal basic income and
guaranteed minimum income. I find evidence of substitutability between these policies
and parental support to children. This points towards the conclusion that welfare evalu-

IThe direction of altruism (i.e. from parent to child, from child to parent or two-sided) is not essential.
What matters is that the form of altruism considered extends the budget constraint across generations.
Note that models with warm-glow bequest do not generate dynastic precautionary saving behavior in
response to the child’s income risk, as the parent only derives utility from the amount bequeathed.



ations of such policies can be misleading if the crowding out effect on private insurance
through dynastic precautionary savings is not accounted for. I find that the welfare im-
provement generated by the universal basic income is overestimated by a factor of 1.38,
and that of the guaranteed minimum income by a factor of 1.95 if dynastic precautionary
savings are not factored in the welfare calculation.

Lastly, I examine the effect of the strategic interactions between parents and children
by solving a version of the model in which these are absent. In the alternative model,
the parent makes all consumption-saving decisions for the family while he is alive. A
drawback of this framework is that the wealth position of different generations and the
size of intergenerational transfers are indeterminate. I find that, relative to this alter-
native framework, in the model with strategic interactions (i) children overconsume to
induce higher transfers from parents, (ii) the dynastic precautionary motive for saving is
weaker as a consequence of children overconsuming, and (iii) parents” pure precaution-
ary motive for saving is stronger.

Related literature This paper is related to three strands of literature. Firstly, it adds
to the research aimed at understanding household consumption-saving behavior over
the life cycle, and especially at older age. This literature advances two main drivers of
saving at older age: bequest motives and precautionary saving motives for mortality
and medical risk. However, there is no consensus regarding the strength of these two
motives, nor their relative contribution in shaping consumption and savings late in life.
Papers like Hubbard et al. (1995), Palumbo (1999), Nardi et al. (2010) or Kopecky and
Koreshkova (2014) find that, given the significant medical spending risk faced by retirees,
models without bequest motives can match well the wealth dynamics of middle-class
retirees. While this suggests that bequest motives are relatively negligible, Ameriks
et al. (2011), Nardi et al. (2013) and Lockwood (2014) conclude that bequest motives
are important drivers of retirees’ choices. The saving motive analyzed in this paper
falls under the umbrella of the bequest motive broadly defined. However, unlike in the
previously mentioned papers in which parental altruism can only manifest in the form
of end-of-life bequests, here dynastic precautionary savings can also materialize in the
form of inter-vivos transfers. Ameriks et al. (2016) examine the effects of such transfers
on late-in-life wealth accumulation, and find that parents save in order to help when
their descendants most need it, rather than at the end of life.

Secondly, this paper is related to the vast literature on precautionary savings. Some
notable examples are Kimball (1990), Carroll and Samwick (1997), Gourinchas and Parker
(2002), Cagetti (2003), Kennickell and Lusardi (2005) and Hurst et al. (2010).” The closest
concept to dynastic precautionary savings is the idea of precautionary bequests intro-
duced by Strawczynski (1994). He shows that government intervention is a substitute
for bequests that are intended to hedge the future generation against risk. In his paper,

2See Carroll and Kimball (2008) for a review of this literature.



agents live for one period and children are born when the parent dies, which means that
there is essentially no difference between his framework and the recursive formulation
of the problem of an infinitely lived agent. The subjective discount factor is relabeled as
degree of altruism and precautionary savings are relabeled as precautionary bequest. In
this paper, I allow individuals to have both precautionary and dynastic precautionary
saving motives at the same time.

Thirdly, this paper complements the literature that analyzes the insurance role of the
family. Examples with rich empirical content are Altonji et al. (1996) who strongly reject
family risk sharing, McGarry (1999) who finds that inter-vivos transfers are negatively
correlated with the recipient’s current income, flowing disproportionately to less well-
off children, McGarry (2016) who strengthens this conclusion with much richer data
and adds events such as job loss and divorce as strong predictors of parental transfers,
Attanasio et al. (2015) who find evidence of partial insurance within family networks,
and Ameriks et al. (2016) who designed and fielded a new survey to measure transfers
from parents to descendants.

More recently, there has been a revived interest in studying dynamic models of fam-
ilies, especially those that depart from the full commitment assumption.” My paper
complements these efforts. While this departure is attractive from the perspective of
studying more realistic environments and obtaining richer predictions, it raises several
challenges, especially if one is interested in environments in which altruistically linked
agents can save individually, as it is the case in this paper. Barczyk and Kredler (2014)
discuss these challenges at length. They propose a continuous time framework for study-
ing such environments, which they subsequently use in Barczyk and Kredler (2016) to
analyze the role of family in evaluating long-term-care policies. Fahle (2015) also stud-
ies long-term care arrangements of the elderly in a dynamic model of the family, but
assumes children do not save. Kaplan (2012) studies a model of young workers who
have the option to move in and out of the parental home. He shows that this option
is a valuable insurance channel against labor market risk, which facilitates the pursuit
of jobs with the potential for high earnings growth. His paper assumes parents cannot
commit to transfers, but makes the simplifying assumption that they cannot save either.
Nishiyama (2002) uses a setting with imperfectly altruistic overlapping households to
analyze the role of inter-vivos transfers in shaping the wealth distribution, but rules out
the possibility that transfers are used for saving. Differentely from the previous papers,
in which the parent child interaction is non-cooperative and without commitment, Mom-
maerts (2015) studies the effect of informal on insurance demand in a cooperative model
of the family with limited commitment. In my model, parents and children can save
individually and there is no commitment, but I make an assumption on the timing of
their non-cooperative interaction to deal with some of the concerns outlined by Barczyk

3Altig and Davis (1992) and Altig and Davis (1993), among others, are examples that assume full
commitment.



and Kredler (2014).

The rest of the paper is organized as follows. Section 2 contains the empirical exercise
of the paper. Section 3 explores dynastic precautionary savings further, in a quantitative
model. Section 4 concludes and discusses several avenues for extending this work.

2 Evidence on Dynastic Precautionary Savings

In this section I provide empirical evidence on the existence of dynastic precautionary
savings. The empirical exercise is aimed at exploring whether the consumption of par-
ents responds to the resolution of their children’s earnings uncertainty. To capture that
uncertainty, I focus on how labor earnings risk is dictated by workers” age, industry and
occupation.

2.1 Measuring Permanent Income Uncertainty

I begin with the measure of permanent income risk. In the life cycle framework, individ-
uals maximize an intertemporal utility function subject to a lifetime budget constraint,
which specifies that permanent consumption cannot exceed permanent income. The
uncertainty about an individual’s own permanent income triggers the accumulation of
precautionary wealth. When the pure life cycle framework is enriched with altruism a
la Barro (1974) (i.e. the parent places a weight on the child’s utility from consumption),
uncertainty about the permanent income of future generations becomes relevant and it
triggers the accumulation of dynastic precautionary wealth.

I define permanent income uncertainty as the standard deviation of the forecast error
of lifetime earnings. Intuitively, the higher the uncertainty the more difficult it is for an
individual to forecast earnings accurately, which translates into a larger standard devi-
ation of the forecast error. I only focus on the human capital component of permanent
income, since individual assets are known at the time the consumption-saving decision
is made. For simplicity, I abstract from the uncertainty associated to forecasting interest

rates (interest rates are used for discounting the future income stream).*

4] measure permanent income uncertainty directly, without imposing any restrictions on the statistical
properties of the forecast errors. Alternatively, it can be assumed, as it is often the case in the literature,
that shocks to current income can be decomposed into a permanent component z; (persistent or random
walk) and a transitory component ¢;, (usually iid) as follows:

I = znte
zZp = PzZp—1+ 1y

with &, ~ (0,02) and 7, ~ (0,05). The parameters p, 02 and 0?2 can then be used to calculate the
standard deviation of the forecast error of lifetime earnings as I define it (see Carroll and Samwick (1997)
and Feigenbaum and Li (2012) for estimates of these parameters at individual level, and Guvenen (2007),
Karahan and Ozkan (2013) and Guvenen and Smith (2014), among others, for estimates at population
level, i.e. for certain demographic groups). In fact, this is the procedure I implement in Section 3 of this
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Income uncertainty at individual level

I now describe the measure of permanent income risk of an individual i, who earns
labor income from age H to age H. At age h € [H, H| the permanent income of the

NH
individual is the discounted sum of his remaining income stream, {y}} h' and it is
]:

equal to

i Y Yo Yu oY
1T — 1 —
]:
where R is the gross risk-free interest rate fixed at population level (i.e. not individual
specific) and constant over time. Assuming that current income y;; is observed at the
beginning of age &, the individual is uncertain about the income stream from age h 41

NH
onward, { y;} Pt which he forecasts using the information set available at age h, de-
j=h+

noted by Z! (to be defined later).” Let Q;h = (y; | Iﬁ) be the predicted labor earnings at

agej=h+1,...,H, based on information set I;'Z. I assume labor earnings are predicted
according to the following projection equation

vi=E (v IIiz +el), 2)

AL
Yin

where e§ , is the forecast error and is orthogonal to I,i.
The predicted lifetime labor income as of age / is the discounted sum of the predicted
income stream and it is equal to

h=Ynk T TR Rz T T RHE
where 7! , = y!, by assumption. Therefore, the error in forecasting lifetime labor earn-
ings as of age h is the difference between realized and predicted permanent income,

Y,’; - Y}’;, and it is equal to

e ol ol H ¢l
_ “h+1,h h+2,h H,h jh
& = + + ..+ =) . (4)
h 2 H—h —h
R R R G R

The permanent income uncertainty for individual i at age h, denoted by Std; (£}), is

paper. Therefore, the measure of permanent income uncertainty that I define is not to be confused with
the standard deviation of the permanent component of current income, ¢;,. The latter is only a component
of the standard deviation of the forecast error of lifetime earnings.

5The assumption that y/, is observed at the beginning of age  is analogous to the recursive formulation
of the life cycle model in which current labor income is a state variable.



defined as the standard deviation of this forecast error and is equal to

, H Var; ( h) H-1 H Cov; (eih;e;;h> ?
Std; (&) = ) ) (5)
: ( h) j:%1 R2(i— ; %1 RI=h = Rk=h

The derivation of this result can be found in Section A.1 of Appendix A.

Income uncertainty at sector level

The measure of uncertainty previously described is an estimate and is subject to
severe attenuation bias as predictor of behavior. Therefore, I follow the literature on
precautionary savings and project it on influencing factors such as industry and occu-
pation.® That is, I construct the measure of income uncertainty previously described
at sector level, where a sector s is an industry-occupation pair. The permanent income
uncertainty for an individual of age i working in sector s is then equal to

H Var H-1 H Covs (e, ;el
° ( ]h) +2 Z 1 Z s < ]_’h k’h) (6)
R2G=1) j=h+1 RI RI- k=j+1 Rk

stds (&) = | 3
.

where the generic term Var; (e;’h) is the cross-sectional variance of the forecast errors
of all individuals of age & who are forecasting age j > h earnings and are in sector s at
the time of the forecast. Similarly, the generic term Cov; (3;:,11 ; 3;;,;1) is the cross-sectional
covariance of the forecast errors of age j and age k earnings, made by age h individuals
working in sector s at the time of the forecast. Note that this measure allows for sector
changes over the career. What matters is the sector in which an individual is at the time
the forecast is made.

Projecting individual level uncertainty on sectors mitigates the bias introduced by
potential measurement error in earnings in the survey. If existent, measurement error
ultimately shows up in the forecast errors used to calculate the permanent income un-
certainty, and affects the distribution of permanent income risk across individuals of a
given age, which is one of the main sources of variation used to identify dynastic pre-
cautionary savings. If, given age, measurement error is assumed to be independent and
identically distributed across sectors, and uncorrelated with the true forecast error of
labor earnings, then measuring permanent income uncertainty at sector level preserves
the distribution of permanent income uncertainty across sectors. The formal discussion
of this argument is deferred to Section A.2 of the Appendix.

6See, for example, Carroll and Samwick (1998) and Kennickell and Lusardi (2005), among others.
Additional reasons for “instrumenting” are sample attrition and the fact that the PSID is not long enough
to observe two generations (parents and children) over their entire career. This would render extremely
noisy estimates of individual level variances and covariances.



The content of the information set I,

To compute the forecast error of lifetime earnings a stand must be taken on the
content of the information set 7, used to predict labor earnings at ages j > h. I assume
that individuals” expectations make rational use of the same conditioning information
available to the econometrician. In the benchmark case I employ a rather parsimonious
structure of the information set by including characteristics of the individual that are
know with certainty at the time the future income stream is predicted. In particular, I
assume that age j labor earnings y; predicted by an individual i of age h = H,...,j — 1
and working in sector s are given by

vi =00+ (61,X ) + st el 7)

where the function g is linear in the vector of observables X! . The latter includes current
and lagged income, an age polynomial, dummies for current educational attainment,
marital status, race and family size. Current and lagged income y! and /!, are included
to control for individual specific growth rates (see Guvenen (2009)). Omitting them
would result in larger forecast errors, as individuals on a steep income profile would
mechanically translate high observed income into a large forecast error. Finally, #; is a
time trend for the year when the individual is of age j and is meant to capture the effects
of aggregate economic growth on future income. I estimate equation (7) for each sector
s and use the errors e;.,h to compute the sector level permanent income uncertainty as
described in equation (6).

The contents of Z;, enumerated above include information that is available with cer-
tainty to both the individual and the econometrician. However, in reality it is possible
that households plan ahead and know more than the econometrician about their future
self, especially when the forecast horizon is small. In a robustness exercise, I augment
1, with a vector of demographics X; that are available in the survey and are likely to
be known in advance by the individual. These include marital status, family size and
educational attainment at the projection horizon j.

2.2 Data description

Having laid out the theoretical framework for measuring permanent income uncertainty,
I now turn to describing the data sets used in the analysis. The data are drawn from two
sources: the Panel Study of Income Dynamics (PSID) and the Consumer Expenditure
Survey (CEX). I use the PSID to construct the sector level permanent income risk measure
previously described, and to form parent-child pairs for the main estimation. I use
the CEX to impute total consumption in the years in which the PSID only collected
information on food consumption and housing.

10



Sample selection. The main data source is the PSID, which contains longitudinal
information on a representative sample of US individuals and families. The PSID started
in 1968, collecting information on a sample of approximately 5,000 households. In the
following years both the original families and their splitoffs (children moving out of the
parent household) have been followed. This is the essential feature of the survey that
makes it suitable for the analysis in this paper. The PSID data were collected annually
until 1996 and biennially starting in 1997. However, retrospective information on labor
income in the past two years is collected in each of the biennial waves, so there are no
gaps in labor income induced by this change in survey frequency.

To estimate the profile of income uncertainty I use all the waves of the survey, from
1968 to 2013. I apply fairly standard criteria when constructing the sample. First, I ex-
clude households from the Survey of Economic Opportunity sample (low-income sup-
plemental sample) and latino sample to avoid any selection issues. Second, since the
uncertainty measure previously defined refers to the human capital component of per-
manent income, I focus on individuals of working age, so I restrict the sample to heads
of age between 22 and 65 who are either employed or not employed. Third, I exclude the
observations with top coded annual earnings and I winsorize the earnings variable at
the 99" percentile to minimize the bias caused by outliers and measurement error. I ex-
press earnings in 1996 US dollars. Fourth, a stand must be taken regarding the treatment
of respondents with zero earnings. Eliminating them would shut down the uncertainty
that comes from the extensive margin, thus underestimating the true uncertainty of per-
manent income. Instead, I impute labor earnings for such observations based on an
estimated transfer function, which is discussed in detail in Section A.3 of Appendix A. I
use the same estimated transfer function to impute earnings for observations with posi-
tive annual labor earnings smaller than $200, which are likely to be measured with error.
Finally, I drop all entries with missing information in labor earnings and any of the de-
mographic characteristics used in estimating equation (7), as well as all individuals with
fewer than 3 observations. The resulting sample has 126,476 observations corresponding
to 9,046 individuals.

A sector s is defined as an industry-occupation pair, with the exception of the “un-
employment sector” which includes all individuals that are not employed at the time
they make the income forecast. Starting from 8 major industry groups listed in the first
column of Table 1, I expand along 5 major occupation groups listed in the top row of the
table. I aggregate some occupations further based on the distribution of annual labor
earnings as summarized by the coefficient of variation. The procedure yields a total of
17 sectors (16 sectors in Table 1, plus the ‘unemployment sector’).” In forecasting perma-
nent income, an individual is assigned to a sector based on his industry and occupation

"For a more detailed discussion of the sector classification, see Section A.4 in Appendix A. Tables 14
and 15 in Section A.4 report descriptive statistics regarding the sector size and earnings distribution in
each sector.
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at the time the forecast is made.® This allows for transition between sectors over the

course of a worker’s career.

Table 1: Sector definition

Industry/Occupation Executive and Technicians Sales and Production, Farming,

professional and services operators, | forestry and
specialty administrative | occupations | fabricators, tishing

occupations support and laborers | occupations

Agriculture and Mining Sector 1

Construction Sector 2 Sector 3

Manufacturing Sector 4 ‘ Sector 5 Sector 4 Sector 5

Transp. and Utilities Sector 6 Sector 7

Trade Sector 8 ‘ Sector 9 Sector 10 ‘ Sector 9

Finance Sector 11

Services Sector 12 ‘ Sector 13 Sector 14 ‘ Sector 15

Public administration Sector 16

Notes: Table entries are labels allocated to each sector. The unemployment sector is labeled Sector 0.

Parent-child pairs. 1 test for the existence of dynastic precautionary savings on a sample
of matched pairs of parents and children, constructed using the PSID Family Identifica-
tion Mapping System. If a parent has n > 1 children, I treat that as n parent-child pairs.
There is a possibility that this affects the estimation results via two channels. Firstly,
parents of multiple children working in different sectors can hedge against dynastic un-
certainty, biasing the estimates downwards. I explore the extent to which this is true by
repeating the empirical exercise on the sample of parents with one child only. Secondly,
errors might be serially correlated between such pairs, contaminating the standard er-
rors and implicitly the inference. I account for this by clustering the standard errors at
parent level.

The analysis requires demographic and economic information for both parent and
matched child (e.g. parent and child income, parent and child sector, just to name a
few). Therefore, I restrict the sample to those pairs in which the child is a splitoff.” In
addition, given that the income uncertainty measure constructed here refers to heads
that are at least 22 years old, I drop those pairs in which the splitoff child is not a head
or is younger than 22. I also drop those pairs for which the age difference between the

8For example, if an individual works as a construction worker at 25, his forecast errors as of age
25 will enter the measure of income uncertainty of construction workers of age 25. If at 26 he works
as a transportation worker, his forecast errors as of age 26 enter the measure of income uncertainty of
transportation workers of age 26.

9 A splitoff child is a child who moved out from the parent’s house and established his own household.
Therefore, his demographic and economic information is collected separately from the parent’s.
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parent and the child is lower than 20 years or which have fewer than 4 entries in the
sample. The resulting sample has 1536 parent-child pairs observed between 4 and 21
times over the sample period. The oldest child is 59 years old, while the age of parents
ranges between 42 and 80 years old.

Consumption series. ~ The empirical exercise in this paper requires data on consumption
or savings. PSID collected information on household wealth across 11 interview waves.
Researchers who use this information define savings as the change in wealth net of debt
between two time periods (for example Dynan et al. (2004)). The measure thus obtained
is rather noisy and limited to the ten existing wealth supplements. Instead, I choose
to focus on consumption expenditure. This decision is motivated both by the fact that
consumption data is arguably less noisy, and by the fact that in some models of dynastic
precautionary saving the wealth position of different generations is not identified.

With this approach, I face the problem that in the early waves of PSID information
about consumption is limited to spending on food and rent. To overcome this, I follow
the strategy of Blundell et al. (2008), who use the CEX to estimate the demand for food
(available in both surveys) as a function of total consumption expenditure, relative prices
and household characteristics, and then invert it to obtain a measure of total consump-
tion expenditure in PSID. Since CEX data is only available starting 1980, I am able to
construct the PSID measure of total consumption from 1981 until 2003 (calendar years
1980-2002), with breaks in 1988 and 1989 when PSID did not collect any information
of food expenditure. The details of the procedure are discussed in Section A.5 of Ap-
pendix A. For the survey years 2005-2011, the consumption information in PSID is rich
and consistent enough in terms of the categories to be used on its own. To aggregate
the consumption categories collected in the PSID, I use the guidelines in Andreski et al.
(2014).

I construct two measures of consumption expenditure. The first one includes only
expenditure on non-durable consumption goods and services (food, utilities, personal
care, transportation, health, education, etc.), and is the benchmark measure. The second
measure of consumption also includes expenditure on durables (furniture, jewelry, cars,
etc.). I examine both measures because expenditure on durables might affect utility for
more than one period. The correlation between the two is 0.98. I impute household
wealth holdings in the years that are not covered in the wealth supplement by using a
budget constraint equation and the series for consumption.

2.3 Uncertainty characterization

I now turn to characterizing the age profile of permanent income uncertainty. I estimate
the projection equation (7) at the sector level using log annual labor earnings of the head
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as the dependent variable. That is, for each sector s I run the following regression

In ]/; = ?0 + 6~1X§l + 5311 +€§~’h (8)

In ]A/]',h

where the contents of X! and t; are as previously described. The residuals sj. , Obtained
from this regression are used to construct the forecast errors e;- , from equation (7) ac-

cording to'’
e;’h = exp <ln ]};h) (exp (8;]1) - 1) )

The forecast errors ej-/h are then used to compute the permanent income uncertainty
measure as described in equation (6), using R = 1.04 for discounting.

I begin by examining the income uncertainty estimated under the baseline structure
of the information set. In this case, the future income stream is predicted based on
characteristics of the individual that are know with certainty at the time the income
stream is predicted. In particular, Z, includes current and lagged income Iny! and
Iny} |, a quadratic polynomial in age, dummies for current educational attainment,
marital status, race and family size, as well as a time trend for the calendar year for
which the forecast is made. Because the uncertainty measure defined in equation (6) is
unit of measurement dependent (in particular, Stds (5;1) is measured in US dollars), in
what follows I report the standard deviation of the forecast error divided by expected
permanent income, Y}, . Expected permanent income is calculated as

A H E, (y;i|z,i) g
Yis = Z}:l R Z,; RJ]*h
]: ]:

(10)

where 7, is defined in equation (7). The expected permanent income is computed
under the assumption that H = 80. Individuals between 66 and 80 years old are treated
as retired and thus not subject to labor income risk.!! Their income stream is given by
the social security income of the head.!?

The average age profile of income uncertainty relative to permanent income is dis-
played in Figure 1. Permanent income uncertainty is high when the individual is young
and it declines during the twenties and thirties. By the age of 40 approximately half of

01f y =+ e and Iny = In7 + ¢, then
e = y—g=exp(lny) —exp(Ing) =exp (Ing+¢) —exp (In7)
= exp(Inf)exp (¢) —exp (Inf) = exp (InF) (exp (¢) — 1)

1177% of the entries of age between 66 and 80 years old are retired. The rest of 23% are either employed
or unemployed.
12 A retired individual is assigned to the sector in which he last worked before retirement age.
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the relative uncertainty is resolved. Afterwards, uncertainty decreases at a lower pace
with only an extra 15% being resolved until mid fifties. As retirement age approaches,
the resolution of uncertainty accelerates. The figure implies that relative permanent in-
come uncertainty is very high, with an average over age and sectors of 56%. A similar
magnitude is implied by a calibrated income process with relatively standard parameter
values, as will be shown in Section 3. The age profiles at sector level are displayed in
Figure 16 in Appendix A. The correlation between permanent income uncertainty and
permanent income across sectors is 0.61, meaning that sectors that are subject to high
risk also exhibit high levels of permanent income.

1.6 7
. Raw uncertainty
= Fitted uncertainty

= =
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o
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Figure 1: Age Profile of Income Uncertainty Relative to Permanent Income - baseline
information set

Notes: The ‘Raw uncertainty’ is obtained by averaging over the age profiles of uncertainty at sector level
weighted by the number of observations in each sector (Table 15 in Appendix A). The "Fitted uncertainty’
line is obtained by fitting a local linear regression with bandwidth equal to 2 to the 'Raw uncertainty’
measure. Lastly, the dotted gray lines are the 95% confidence interval.

The fact that uncertainty is downward sloping over age is not an artifact of the
narrowing forecast horizon. Figure 2 displays the relative standard deviation of la-
bor earnings forecasts, from the 1-year-ahead up to the 10-year-ahead forecast, by age.

o ] Var (e;.,h)
Specifically, the figure reports the average over sectors s of W’ where the forecast
horizon is j — h € [1,10] and the age at which the forecast is rnad]e is h € [22,55]. The fact
that each of the lines in the figure is upward sloping shows that the longer the forecast
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horizon is, the less precise the forecasts are. However, at older ages forecasts become
more precise, as implied by the lower relative standard deviations.
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Figure 2: Relative Standard Deviation of the 10-year-ahead Earnings Forecasts, by Age

Notes: The lines in the figure are relative standard deviations of labor earnings forecasts, from 1-year to
10-years-ahead, by age.

In the baseline case income is predicted based on information that is known with
certainty at the time of the prediction. In reality, it is possible that households plan ahead
and have some information their future self that the econometrician does not observe.
Intuitively, better information should improve the quality of the predictions and reduce
the forecast variance. To see whether this is indeed the case I augment Z;, with marital
status, educational attainment and family size at the horizon for which the earnings
projection is made. These are demographic characteristics that are likely to be known
in advance by the individual. On average, a richer 7, reduces the permanent income
uncertainty by approximately 2%. The difference is the largest in the early twenties,
with a reduction of 4%.

I exploit differences in uncertainty across age and sectors to estimate the effect of own
and dynastic uncertainty on parental consumption. This is a fruitful strategy insofar as
there is enough variation in the level of permanent income uncertainty across sectors
and in the speed at which it resolves over age. To verify this, Figure 3 displays the coef-
ticient of variation across sectors, by age, of the level of permanent income uncertainty
in gray and the 1-year change in permanent income uncertainty in black for the baseline
information set. Variation across sectors in the level of income risk is roughly constant
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across age groups, averaging at 36% and suggesting that level differences in risk between
different sectors are an important source of identification at all ages. For the slopes of
the permanent income risk the average over age is 22%. There is little variation across
sectors in the speed at which uncertainty resolves in the twenties, suggesting that rapid
resolution of uncertainty early in the career is a feature common to all industries and
occupations.

The validity of this approach is threatened if other factors correlated with income risk
across age and sectors affect parental consumption. One example is mortality risk. To
substantiate that the results are not driven by such omitted factors, I conduct robustness
exercises (to be discussed later) to investigate whether income risk has an important
effect once I control for a number of variables potentially correlated with income risk
and parental consumption.
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Figure 3: Coefficient of Variation of Income Uncertainty across Sectors, by Age

Notes: The gray bars represent the coefficient of variation of permanent income risk as defined in equation
(6) across the 17 sectors, by age. The black bars represent the coffiecient of variation of the 1-year change
in permanent income uncertainty calculated as the ratio between the permanent income risk at age h and
permanent income risk at age h — 1.

Under altruism, current generations internalize the income uncertainty of future gen-
erations. This means that parents close to retirement, who face little to no income risk
of their own, are still subject to income risk pertaining to their children’s permanent
income. Moreover, even early in their careers, parents face more income risk than that
associated to their own permanent income. To see that, consider the example of a parent
of age 30 who has a 5 year old child. This parent knows that in 17 years his child will
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be 22 and will face high income risk. The permanent income component of the budget
constraint of the altruistic parent is:

Yps1 Ypaz | Yp4s Yp,65
e S R 3 (11)
permanent mz:)me of parent
Ye22 | Y23 Ye,65
T R17 T R18 Tt R60

permanent income of child

where y,, ;, denotes the income of a parent of age 1 and ., denotes the income of a child
of age h. Denoting by ¢/ the income uncertainty as of age / as reported in Figure 1,
once this parent internalizes the income risk of his child, the true uncertainty he faces
at age 30 is O’g% + % At 47, the true income risk the parent faces is (T% + (szc, and
so on. Figure 4 displays the average age profile of income uncertainty of this parent
augmented with the dynastic uncertainty component to show how the latter shapes the
overall profile. Note that this assumes that (i) only the uncertainty of the next generation
is internalized, which is just for the purpose of this example, (ii) the age profile of income
uncertainty is time-independent, assumption that is maintained throughout the paper,
and (iii) there is no correlation between the income streams of the parent and that of the
child, which is relaxed in the main empirical exercise. The uncertainty profile is flattened
out over the working life of an individual with children (and an active bequest motive),
giving scope for precautionary saving, dynastic and for own insurance, until later in life.

I allow for correlation between the permanent income risk of the parent and that of
the child, despite the maintained assumption of time-independent age profiles of income
risk. This correlation stems from the sector assignment of the parent and the child. To
check whether this is a prevalent phenomenon, I calculate the probability that a parent
and his child work in the same sector s. Table 2 summarizes this probability, by sector
(sector definitions are in Table 1). The probability that the parent and the child work
in the same sector is not too high, averaging at 0.148. However, there is substantial
variation across sectors. In particular, this probability ranges from 0.056 for executives
and technicians in transportation and utilities (sector 6) to 0.328 for executives in services
(sector 12).

2.4 Empirical Estimation

A standard precautionary saving argument implies that one’s consumption responds
negatively to uncertainty related to the permanent income. Extending this argument
to include intergenerational considerations of the type entailed by altruism a la Barro
(1974) implies that parental consumption responds negatively to uncertainty related to
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Figure 4: Age Profile of Augmented Income Uncertainty

Notes: The solid line is the uncertainty profile displayed in Figure 1, which is the true uncertainty faced
by an individual who never has children or does not have an operative bequest motive. The dotted line is
the augmented uncertainty profile of an individual who had one (planned) child at age 30.

Table 2: Probability that Parent and Child Work in the Same Sector

Sector Probability Sector Probability

0 0.117 9 0.090
1 0.299 10 0.132
2 0.225 11 0.119
3 0.185 12 0.328
4 0.190 13 0.123
5 0.247 14 0.070
6 0.056 15 0.072
7 0.098 16 0.078
8 0.085

Notes: Table entries are probabilities that both the parent and the child work in the same sector s €
{0,1,...,16}. Sector definitions are in Table 1.

the child’s permanent income.

13This can occur through one or two channels, depending on how the parent-child interaction is mod-
eled. For example, in a dynamic version of Barro’s setup, where the parent makes all the decisions for
the family while alive and there are no strategic interactions between the two parties, the child’s income
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Life-cycle consumption patterns for parents

I begin my analysis of the relationship between parental consumption and dynastic un-
certainty with an examination of the age profile of consumption expenditure of parents.
To that end, I estimate the following regression on the sample of respondents with chil-
dren:'*

InCit = Bo + Bygef (Ageit) + B.Cohi + p:Dr + B, Xit + €it (12)

where Cj; is the equivalized consumption expenditure of household i during year t,'°
f (Agejt) is a quartic polynomial in the age of the household head, Co#; is a vector of 10-
year cohort dummies, Dy is a vector of year dummies and Xj; is a vector of demographic
and economic characteristics of the household that includes a college dummy, a race
dummy, dummies for family size, and a dummy for weather the head of the household
is working or not. The latter controls for the fact that retired or unemployed households
have different consumption preferences or needs.'® Finally, ¢;; is a residual that captures
all individual effects such as measurement error, initial wealth, etc.

The left panel of Figure 5 displays the estimated age profile of parental consumption
(i.e. the fourth-order age polynomial). Results are only shown for consumption of
non-durables and services, but total consumption expenditure exhibits a similar pattern.
The consumption profile has the hump-shaped pattern over the working life that has
been previously documented, with the peak occurring in the forties (see, for example,
Gourinchas and Parker (2002)). The new feature is the consumption backloading late in
life, which suggests that there is a precautionary motive at play in this stage of the life
cycle.'” This pattern in consumption is observed after retirement age (the assumption is
that retirement occurs around age 65), when presumably the uncertainty related to own
permanent income is resolved. However, the example in Figure 4 suggests it is possible
that even though at this stage parents are no longer subject to risk in their own income,
they still face the uncertainty pertaining to the permanent income of their children. The
fact that the latter is still resolving would shape the consumption profile of parents as in

is an extension of the parent’s income and appears directly in the family’s budget constraint. In setups
in which the parent and the child make decisions separately, with or without strategic interactions, the
parent is subject to fluctuations in the child’s income through the weight placed on the child’s utility from
consumption.

%A respondent is classified as parent if any of following criteria is met: (1) respondent has positive
number of total births, (2) respondent reported having a child under 18 living in the household in any
wave of the survey. All other respondents are classified as non-parents.

15Equivalized consumption is obtained by dividing household consumption by the OECD equivalence
scale. The OECD equivalence scale is defined as ES = 1+ 0.7 x (number of adult members — 1) + 0.5 x
number of children.

16For example, Aguiar and Hurst (2013) show that inputs into market work are an important driving
force of life cycle consumption expenditure.

7 A precautionary saving argument says that, when faced with income risk, individuals postpone cur-
rent consumption in favor of accumulating precautionary savings. As uncertainty resolves, consumption
starts increasing, therefore displaying a backloaded pattern.
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the figure.

Thousands of 1996 US dollars

Age
Figure 5: Age Profile of Consumption Expenditure of Parents

Notes: The figure shows the age profile of consumption of non-durables and services for parents in the
black solid line, together with the 95% confidence interval in the gray dashed lines. The profiles are
constructed using the estimates of f,,, from equation (12). The sample has 57,980 observations.

Naturally, risk in children’s income is not the only type of uncertainty elderly face.
Two other sources that have been previously examined in the literature are uncertain
medical expenses (see Nardi et al. (2016) for a survey). While the two do resolve with
age, generating a backloaded consumption profile, they affect all individuals, which
means that the consumption of non-parents should exhibit the same pattern.'® To verify
whether this is the case, I run the same regression on the sample of non-parent house-
holds, and plot the average age profile of consumption of non-parents in Figure 6. The
tigure shows that the consumption of non-parents continues to decline after retirement,
albeit at a lower rate. Note, however, that the results for non-parents are noisier, es-
pecially at older age. This is a consequence of the fact that the sample of non-parents
is very small. In particular, the sample of parents is 7.5 times higher than the one of
non-parents. Conditional on individuals being older than 60, there are 13 times more
parents than non-parents.

The difference between the consumption profiles of parents and non-parents late
in life could potentially be justified by increasing monetary transfers from children to

180ne could argue that uncertainty about the lifespan or medical expenses affects the two groups dif-
ferently. In particular, medical evidence suggests that women who have had children tend to live longer
(see Barha et al. (2016)).
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Figure 6: Age Profile of Consumption Expenditure of Non-Parents

Notes: The figure shows the age profile of consumption of non-durables and services for non-parents in
the black solid line, together with the 95% confidence interval in the gray dashed lines. The profiles are
constructed using the estimates of 8, ge from equation (12). The sample has 7,730 observations.

their parents. This is however an unlikely explanation. Data on monetary transfers
between parents and their children from the PSID Family Rosters and Transfers Module
shows that only 5.5% of respondents report having received monetary transfers from
their children. This fraction is increasing in age, but conditional on positive transfers
there is no trend in the amount transfered.

Estimates exploiting age and sectoral differences

I now present the results of a regression analysis of the effect of dynastic uncertainty on
parental consumption. The baseline specification for exploring this effect is

In Cpit = ‘Bg + ;BT‘TPhs + lBgUChs + Xpitﬁg + XCit:BZ + €Pit (13)

where ¢y, is the logarithm of the consumption of parent household i in year ¢, 0y, is
the permanent income uncertainty of the parent and is assigned based on the age / and
the sector s in which the head of the parent household i is in year t, while o, _is the
permanent income uncertainty of the child, assigned based on the age h and the sector s

22



in which the child of the parent i is in year t.”?’ The permanent income uncertainty is as
described in equation (6) and it is expressed in logarithm, to facilitate the interpretation
of the estimated coefficients as elasticities. X, and X, are vectors of demographic
and economic controls included to deal with various selection concerns. They contain,
for the parent and the child, respectively: a full set of age dummies meant to capture
consumption patterns that stem from pure life cycle considerations, dummies for marital
status, race, gender, educational attainment, family size, as well as permanent income
Y} (as defined in equation (10)) and wealth holdings.21. These controls not only shape
consumption, but are also potential determinants of occupation and industry choices.

Because models of two-sided altruism, as well as various setups of models of one-
sided altruism, imply that child’s consumption also responds to the parent’s permanent
income uncertainty (in addition to that of own income), I estimate the following analo-
gous specification for the child

In Coy = 138 + 5(iaphs + 55‘7% + Xpitﬁg + Xcitanl + €y (14)

where the dependent variable is the logarithm child’s consumption ¢, and the depen-
dent variables are the same as in the parent’s regression.

There is still a measurement error concern regarding the estimation, even after ex-
pressing income risk and permanent income at sector level. Equations (13)-(14) are esti-
mated using the measures of consumption discussed in section 2.2 on the left hand side.
Due to the imputation procedure in the early years of the survey, as well as potential
misreporting of consumption in the later years, these might be measured with error. I
assume that the measurement error in the dependent variables is multiplicative in levels
and uncorrelated with the explanatory variables.””

The estimation results are presented in Table 3. The first two columns display the es-
timated coefficients in regression equations (13) and (14) when the dependent variable is
consumption expenditure on non-durables and services. The next two columns display
the same results, but with consumption augmented to include expenditure on durables,
health and education.

Of main interest in this paper is the estimate of B, which captures the strength
of the dynastic precautionary saving motive. Regardless of the consumption measure

191 assume that uncertainty profiles previously documented are time-invariant. This is mainly because
of data limitations, as the survey is not long enough to fully observe two generations.

20A parent with 1 children appears in the sample as 1 parent-child pairs. Because in this case it is very
likely that residuals are correlated within the family of a parent i with multiple children, I report standard
errors clustered at parent level.

21T control for permanent labor income and wealth to capture potential non-homotheticity of pref-
erences. However, it is possible that wealth holdings reflect past precautionary saving behavior. For
robustness, I also estimate equation (13) without wealth controls and obtain similar results.

22Under this assumption the estimates are consistent, but the inference is subject to Type I error, which
hopefully the large sample size will take care of.
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considered, after controlling for an extensive set of covariates, the response of parental
consumption to the uncertainty in the child’s permanent income is negative and statisti-
cally significant. In particular, a 10% increase in dynastic uncertainty is associated with
a 0.82% decrease in parent’s consumption of non-durables and services, and a 0.77% de-
crease of his total consumption. A back of the envelope calculation suggest that parents
of children younger than 40 consume, on average, $2,600 less per year because at that
stage most of their children’s permanent income uncertainty is yet to be resolved.

To better grasp the magnitude of the estimates of the dynastic precautionary motive,
consider the case of three identical parents whose children are identical, except for the
sector in which they work. In particular, the first child is a services worker (sector 15),
the second is a construction worker (sector 3) and the third works in the finance sector
(sector 11).* The left panel of Figure 7 shows how the corresponding levels of dynastic
uncertainty vary with the age of the child. Irrespective of age, services workers have
the lowest income risk among the three categories. Construction workers face higher
income uncertainty, but the speed of resolution is slightly higher than that of services
workers. Lastly, individuals in the finance sector have the highest level of income risk
and very little of it is resolved over time.

The differences in parental consumption (of non-durables and services) implied by
the estimates in Table 3 are plotted in the right panel of Figure 7. For every age of the
child, the consumption of the parent of the services worker is normalized to zero, and
the consumption of the other two parents is expressed relative to his consumption.”*
The figure reveals that the annual consumption of the parent of the construction worker
is between 4 and 1% lower that that of the parent of the services worker, depending
on the age of the child. The consumption gap between the two parents decreases with
the child’s age, due to the fact that uncertainty differences between the two sectors are
smaller at older age. The relative consumption of the parent of the child working in
the finance sector is even lower, with the gap fluctuating between 6 and 8.5%. Since
permanent income risk in the finance sector resolves at a low speed, the consumption
gap between the two parents does not close, even when the child is 50 years old.

The estimates of B} and B5 capture the strength of the precautionary saving motive
from one’s own permanent income uncertainty and are both negative and statistically
significant. Note however that precautionary saving appears to be stronger for the child
than for the parent (,[35J = —0.089 and B5 = —0.159). The reason for this difference might
lie in the age composition of the two groups, as children in the sample are a younger
group than the parents (22-59 vs. 42-80). Gourinchas and Parker (2002) show that
buffer saving is particularly important early in life, until about mid forties. Comparing
the estimates of B} and B under both consumption measures reveals that the effect of
child’s income risk on parental consumption is almost as large as the effect of parent’s

ZHere, identical means fixing all elements of X, and X. ‘ '
?4The relative parental consumption gap is given by —0.082 x [InStdy (£}) — InStdss (£])], s' € {3,11}.
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Table 3: Regression of Consumption on Permanent Income Uncertainty

Non-durables and services Total consumption
Parent’s Child’s Parent’s Child’s
consumption consumption consumption consumption
Parent’s uncertainty -0.089** -0.039 -0.081** -0.043
(0.033) (0.025) (0.030) (0.025)
. . -0.082* -0.162** -0.077* -0.148**
Child’s uncertainty (?).824) (00.0638) (8.833) (00.0388)
XP

Marital status 0.246** -0.024 0.251** -0.039
(0.057) (0.047) (0.058) (0.046)

Race 0.129** -0.017 0.132** -0.026
(0.050) (0.056) (0.049) (0.056)

Educ: some college 0.232** 0.150** 0.247** 0.159**
(0.030) (0.026) (0.030) (0.026)

Educ: college degree 0.263** 0.066"* 0.271** 0.076**
(0.024) (0.021) (0.024) (0.021)

Permanent income 0.118** 0.063** 0.114** 0.061**
(0.012) (0.010) (0.011) (0.010)

sthodngs 0B bomeomesom

XC

Marital status -0.053* 0.173** -0.066™* 0.177**
(0.023) (0.028) (0.023) (0.028)

Gender -0.031 0.288** -0.019 0.297**
(0.023) (0.030) (0.023) (0.030)

Educ: some college 0.090** 0.093** 0.091** 0.095**
(0.021) (0.025) (0.021) (0.025)

Educ: college degree 0.163** 0.171** 0.164** 0.172**
(0.023) (0.022) (0.023) (0.022)

Permanent income 0.016** 0.068** 0.014x 0.066**
(0.006) (0.006) (0.006) (0.006)
B A
Constant 10.234** 11.458** 9.842** 11.456**
(0.412) (0.463) (0.403) (0.462)

R? 0.288 0.268 0.284 0.276
Sample size 8,851 8,330 8,861 8,323

Notes: Table entries are coefficient estimates from equations (13)-(14). The income, consumption and
wealth variables are measured in 1996 dollars. Other explanatory variables are (for both parent and child):
full set age age and family size dummies (coefficients are omitted for space considerations), dummy for
marital status (1 if married), race (1 if white), gender (1 if male), education (relative to the high-school
degree group). Robust standard errors clustered at parent and child level, respectively, are in parenthesis.
* significant at 5%; ** significant at 1%
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Figure 7: Regression Implied Consumption Gap

own income risk, suggesting that the dynastic precautionary motive is as important
as the precautionary one. Lastly, the estimate of B captures the response of child’s
consumption to the parent’s permanent income uncertainty. While negative, this effect
is not statistically significant.

I now turn to discussing several endogeneity concerns that might plague the results
presented thus far, as well as robustness of the findings to alternative specifications.

Health status

One potential concern for identification is that working in certain occupations and in-
dustries has consequences for workers” health status and implicitly their life expectancy
(mortality risk). As previously discussed, such precautionary motives also depress con-
sumption. Johnson et al. (1999) use the U.S. National Longitudinal Mortality Study to
show that mortality differences among occupations are almost completely accounted
for by adjustments for income and education. I control for both of these factors in the
main estimation, so if their argument is true there should not be any residual differences
plaguing my estimates. On the other hand, Heimer et al. (2015) show that individu-
als have subjective mortality beliefs that correlate with their savings behavior even after
controlling for socioeconomic factors.

I address this issue directly by augmenting vectors X, and X, to include dummies for
the health status of the parent and the child, respectively. Health status is classified as: (i)
excellent and very good, (ii) good and fair or (iii) poor, the latter being the baseline group
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in the estimation. Table 4 reports the results for the parent’s equation (see Table 16 in
Appendix A.6 for the results from the child’s regression).”” The point estimates of both
precautionary and dynastic precautionary motives are slightly lower when controlling
for health status, but not statistically different from the corresponding baseline estimates.

Table 4: Importance of Health Status

Non-durable parental consumption Total parental consumption
Baseline Health controls Baseline Health controls
Parent’s uncertaint -0.089** -0.079** -0.081** -0.072**
Y (0.033) (0.029) (0.030) (0.027)
a1 . -0.082* -0.068* -0.077* -0.063
Child’s uncertainty (0.034) (0.034) (0.033) (0.034)
XP
0.204* 0.209*
Excellent health —— (0.092) —— (0.092)
0.215* 0.219*
Good health —— (0.092) —— (0.093)
Xe
0.185* 0.179
Excellent health —— (0.097) —— (0.093)
0.143 0.144
Good health - (0.095) - (0.092)

Notes: Table entries are coefficient estimates from equation (13). The set of covariates from the baseline
estimation is augmented to include dummy variables for weather the parent and the child are in excellent
and very good, good and fair or poor health condition. The latter is the omitted dummy. Robust standard
errors clustered at parent level are in parenthesis. * significant at 5%; ** significant at 1%

Heterogeneity of the bequest motive

The controls included in the specifications (13)-(14) are meant to capture several saving
motives at play over the life cycle such as life cycle saving, precautionary and dynastic
precautionary saving or saving for bequest. While the first three are accounted for by
the age and uncertainty variables, controlling for a pure bequest motive is less straight-
forward, as there is limited direct information on its strength. This is important in the
context of this analysis for various reasons. For example, parents who have a bequest
motive may want to accumulate larger precautionary and dynastic precautionary sav-
ings to increase the likelihood that there will be a bequest. Or, if upon controlling for the

ZFor space considerations, in this and all subsequent robustness exercises, I only report the estimates
of interest for the discussion.
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strength of the bequest motive there is no more role for dynastic precautionary savings,
it could be inferred that a warm-glow model of bequest is a more appropriate description
of household behavior.

I try to account for the heterogeneity of the bequest motive by estimating three al-
ternative specifications. In the first two I employ a proxy for the bequest motive, while
in the third one I use a direct measure of its strength. Firstly, I follow the literature and
use presence of children as a proxy for the strength of the bequest motive (see Hurd
(1987) among the earlier papers, and Lockwood (2012) more recently). To that end, I
augment the sample of parent-child pairs with the sample of non-parents used in the
estimation of the consumption profile in Figure 6. I reestimate equation (13) with the
new sample, allowing parents and non-parents to have a different intercept. Secondly,
I estimate equation (13) with the original sample and use dummies for the number of
children as proxy for the strength of the bequest motive.

Panel A of Table 5 shows the results exploiting differences between parents and non-
parents in the first row, and when the number of children is the proxy in the second
row. Results are for consumption of non-durables and services as dependent variable
(see Table 17 in Appendix A.6 for total consumption as dependent variable). The first
two entries in each row are the coefficients on the two uncertainty measures (own and
child’s). The second row also reports the estimated coefficients on the dummies for num-
ber of children. The more children the parent has, the less he consumes, which I interpret
as a stronger bequest motive. The magnitude of the estimates of both precautionary and
dynastic precautionary motives is robust to these controls.

In a third specification, I make use of some limited direct information on the strength
of the bequest motive in PSID. In particular, in 2007 the respondents were asked the
following question: Some people think that leaving an estate or inheritance to their children or
other relatives is very important, while others do not. Would you say this is very important, quite
important, not important, or not at all important? 1 augment the set of controls in equation
(13) with a dummy variable that is equal to 1 if the parent reports that leaving an estate
is very important or quite important (39% of the sample), and 0 otherwise.”® The esti-
mation results are reported in Panel B of Table 5. The magnitude of the coefficients on
the uncertainty measures hardly change and parents who report that leaving an estate
is important consume slightly less than their counterparts who believe the opposite, but
the coefficient is not statistically significant.

Selection into risky sectors

People’s attitude towards risk is a problem for identifying exogenous variations in un-
certainty across households. This is a well known fact in the precautionary savings
literature and it also applies to the exercise in this paper, to the extent that attitudes

26] assume the attitude towards bequest of an individual expressed in the 2007 interview is time invari-
ant and impute the same value in other years.
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Table 5: Importance of the Bequest Motive

Parent’s Child’s n=2 n=3 n=4 n>>5 b=1
uncertainty — uncertainty

Panel A. Proxy for the bequest motive

Bequest proxy: -0.098** -0.083* L L L L L
parent vs non-parent (0.032) (0.033)

Bequest proxy: -0.075 -0.081* -0.055**  -0.058*  0.051 -0.265"*
number of children (0.040) (0.034)  (0.019) (0.029) (0.035) (0.077)

Panel B. Direct measure of the bequest motive

How important it is -0.089* -0.084* L -0.008
leaving an estate? (0.020) (0.034) (0.020)

Notes: Table entries are coefficient estimates of the effect of parent’s and child’s uncertainty on parent’s
consumption of non-durables and services for various controls for the strength of the bequest motive.
Panel A: The first row reports estimates of equation (13) when a dummy variable equal to 1 if the respon-
dent is a parent and zero otherwise is used as proxy for the bequest motive. In the second row the number
of children is used as proxy, with the reference group being number of children =1 (parent has one adult
child). Panel B The strength of the bequest motive is captured with a dummy variable that is equal to 1
if leaving an estate is important and 0 otherwise. Robust standard errors clustered at parent level are in
parenthesis. * significant at 5%; ** significant at 1%

towards risk are not captured by other covariates. Parents/children who are more risk
tolerant may choose to work in sectors with a riskier income stream. At the same time,
they also hold less precautionary savings, rendering their consumption less responsive
to uncertainty resolution. If this is the case, then the precautionary motive is even bigger
than what I estimate.

An additional concern for identification here is the fact that children who know that
their parents accumulate savings choose to work in riskier sectors. The dynastic pre-
cautionary argument in this paper implies that, if this is the case, changes in the child’s
sector should be followed by changes in the parent’s consumption. I perform two exer-
cises to examine the impact these selection issues have on the results. In the first one,
I exclude from the sample the pairs in which the child is self-employed.”” Presumably
this is a group in which self-selection is likely to occur. Results are reported in the col-
umn labeled ‘No self-employed” in Table 6. The response of parental consumption to the
child’s permanent income risk is still negative and significant, and its magnitude barely

Z’There are 923 such pairs in the sample, amounting to 10% of the initial sample size.
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changes.

In the second exercise, I augment the vector of covariates X, with dummies for the
child’s initial sector. In this case, identification of the dynastic precautionary motive
comes from differences in the level and speed of resolution of the uncertainty faced by
children working in different sectors, as well as from sector changes over time.”® Results
are in Table 6, in the column labeled ‘Initial sector’. In this case the estimated dynastic
precautionary motive is slightly smaller, but is not statistically different from the baseline
estimate.

Table 6: Importance of Selection

Non-durable parental consumption Total parental consumption
Baseline  No self- Initial Baseline  No self- Initial
employed sector employed sector
Parent’s uncertaint -0.089** -0.079* -0.083** -0.081** -0.070* -0.076"*
y (0.033) (0.031) (0.029) (0.030) (0.029) (0.027)
-0.082* -0.084* -0.067 -0.077* -0.081* -0.066

Child's uncerfainty , 034)  (0036)  (0.035)  (0.033)  (0.03)  (0.035)

Notes: Table entries are coefficient estimates from equation (13). The ‘Baseline’ column reproduces the
estimates of ,Bf and ,B; from Table 3. The ‘No self-employed column’ displays the estimates of ,Bf and
ﬁg when self-employed children are excluded from the sample. The ‘Initial sector’ column shows the

estimates of ﬁ’f and ,Bg when the child’s initial sector is included in the set of controls. Robust standard
errors clustered at parent level are in parenthesis. * significant at 5%; ** significant at 1%

Other robustness tests

As additional robustness check, Table 7 reports the estimates of the effect of parent’s and
child’s income uncertainty on parental consumption under different specification alter-
natives. Each row in the table shows results from a different regression. For comparison
purposes, the first row reproduces the estimates of interest from the baseline estimation
in Table 3.

Firstly, I examine the degree to which the consumption imputation procedure biases
downwards the estimates of (dynastic) precautionary motives. Food consumption is
a necessity, making it less likely to respond to income risk. Intuitively, parents who
postpone consumption in favor of (dynastic) precautionary savings probably do not
postpone food consumption, but rather more elastic consumption categories. In the
early waves of PSID, total consumption is imputed based on an inverted food demand
equation and might inherit its inelastic properties. The second row in Table 7 shows
that the estimated effect of own and dynastic income risk on parental food consumption

28The average number of times a child changes sector in the sample is 3.
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is smaller than the effect on total consumption, but the difference is not statistically
significant.

Secondly, I explore whether the hedging option for parents with multiple children
working in different sectors could translate into a smaller measured dynastic precau-
tionary motive. To that end, I estimate equation (13) on the sample of parents with only
one child.?”” For these parents, hedging is not an option. Results are in the second row of
Table 7. While the point estimate of response of parental consumption to dynastic risk
is a bit higher, it is not statistically different from the baseline coefficient.

Thirdly, in the last four rown of the table I verify the sensitivity of the results to
estimating permanent income uncertainty based on a richer information set (as discussed
in Section 2.1), as well as to controlling for time and geography dummies in an attempt
to address the concern that macroeconomic conditions or location can affect not only
consumption behavior, but also sector level income risk. The results are robust to these

considerations.
Table 7: Other Robustness Tests
Coefficient on Coefficient on
parent’s risk child’s risk
1. Baseline P 0051
: (0.033) (0.034)
, -0.041 -0.009
2. Effect on food consumption (0.022) (0.025)
' . -0.047 -0.137*
3. Parents with one child (0.055) (0.057)
' -0.075** -0.076*
2. Information set (0.029) (0.036)
' . -0.088** -0.077*
3. Time dummies (0.032) (0.033)
) -0.070* -0.078*
4. Geography dummies (0.031) (0.033)
‘ -0.070* -0.075*
5. Time and geography (0.031) (0.033)

Notes: Table entries are coefficient estimates of ‘B}lq and ) from equation (13). Geography dummies
correspond to the Census-Bureau designated division in which the parent/child resides. Robust standard
errors clustered at parent level are in parenthesis. * significant at 5%; ** significant at 1%

2 This sample is 3.5 times smaller than the baseline sample.
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3 Model

Following the empirics in the previous section, which provide evidence that over the life
cycle individuals engage in dynastic precautionary saving, it is a natural progression to
think about the implications of this phenomenon. Firstly, dynastic precautionary savings
inform the choice of preference parameters, such as risk aversion and intergenerational
altruism. Both these parameters are at the heart of dynamic models, but their range of
estimates is extremely wide. Secondly, dynastic precautionary savings are relevant for
evaluating the welfare gains from social security policies for which they are substitutes.
However, without a structural model, these issues cannot be addressed.

In this section, I develop a quantitative model of altruistically linked overlapping
generations in which parents accumulate dynastic precautionary savings. Motivated by
the empirical results, I model altruism as one-sided, from the parent to his child. In this
framework, a parent and a child decide individually how much to save and consume.
In addition, the parent also makes monetary transfers to the child. I model the decision
making process between the parent and the child as non-cooperative and without com-
mitment. This modeling choice is appealing in light of the existing empirical evidence
on imperfect risk-sharing within and between families.”’ In addition, it enables clear
predictions regarding the wealth position of overlapping generations, as well as the size
and timing of inter-vivos transfers, both of which are relevant objects for counterfactual
experiments. However, it has a major downside in that without additional assumptions
on the timing of the parent-child interaction, such a model has a large set of Markov
equilibria.’’ Moreover, even with such assumptions, the model is very computationally
intensive, limiting the features that can be embeded in the analysis. The details of the
model are outlined below.

3.1 Environment

Demographics. ~ Agents are economically active (i.e. earn income and make decisions)
from age of 22 until the end of age 79, when they die. Figure 8 shows the life cycle of
two overlapping generations. When an individual turns 29 his child is born. However,
it is not until the parent turns 51 that his child becomes economically active. At 65 an
individual retires. The generations overlap such that at every point in time only two
generations are economically active, represented by 29 parent-child pairs indexed by the
age of the parent and that of the child. A parent and his child overlap for 29 years.

Altruism. The parent is altruistic towards the child in the spirit of Barro (1974). In
particular, he places a weight 7y on the utility of the adult child. Upon the death of the

30Using the PSID, Altonji et al. (1996) show that risk-sharing is incomplete within and between families.
Attanasio et al. (2015) argue that 60% of transitory income shocks are insurable by the extended family.
31 An illustrative two period example can be found in Lindbeck and Weibull (1988).
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Figure 8: Life Cycle of Individuals

parent, the household wealth is bequeathed to the child. Altruism towards the young
child (younger than 22) is not explicitly modeled.

Household income. Household members can earn labor and asset income. An indi-
vidual supplies labor inelastically to a sector s for the first 44 periods of his economic
life and earns stochastic labor income y. Labor earnings are age-dependent. Individuals
retire at the of age 65 and earn constant pension benefit ® (-) for the remaining of their
life. They hold a single asset (bond) a issued by the government and face a borrowing
constraint. Asset income depends on the asset holdings and the gross interest rate R.

Government. ~ The government levies a proportional tax T on individuals” endowment
(labor earnings and retirement income). The tax revenue and newly issued bonds B’ are
used to finance government expenditure G, which has no welfare enhancing role, and to
pay interest on previously issued bonds. The government runs a balanced budget:

G+RB=B+1Y

where Y is the aggregate endowment in the economy.

Timing. To avoid the multiplicity of equilibria in the parent-child interaction, I impose
a particular extensive form of their stage game and focus in the unique Markov-perfect
equilibrium (MPE) of this sequential stage game. The timing of the model is as follows:
in the beginning of the period labor earnings shocks realize and are known both to the
parent and his child. In the first stage, the parent chooses his consumption cj, next
period wealth holdings a;,, and the monetary transfer to the child g,. Given the par-
ent’s choices, in the second stage the child makes his own consumption-saving decision
(cc,a,). The main motivation for this particular timing protocol is that, given prices, it
guarantees a unique equilibrium of the parent-child dynamic game. Moreover, since it
is unlikely for parents to be able to force children to adhere to a particular consumption
path beyond the influence induced by their choice of transfers, this timing could be an
accurate description of how these interactions take place in reality.

State variables. The state variables of a parent of age h, € {51,52,...,79} are: begin-
ning of period wealth of the parent a4, € A and of the child a. € A, realized earnings for
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both the parent and the child y,,y. € Y, as well as the sectors in which the two work
sp,Sc € S. The value function of a parent household of age &, is denoted as pr (§p),
where 5, = (a,,dc, Yp, Ye, Sp, Sc). The state variables of a child of age k. € {22,23,...,50}
are: own beginning of period wealth a. € A, realized earnings for both the parent and
the child yp,y. € Y, the sectors of the two sy,s. € S, as well as the parent’s first stage
choice of transfers g, and savings a,,. The value function of a child of age /. is denoted

as Vﬁc (gc)/ where Sc = <ac,yc/ Yp, 8ps a;, Sp, SC>.

Decision problems

The problem of a working parent-child pair. ~ In the second stage, given 5. = (ac, Ye, Yps Sps Qs Sps sc)
the child of age h. solves

Vi (s) = maxu(e)+BEVE, (Sly,s)

Cet
st. cc+a,=(1—7T)yc+ Rac+gp
ag > Ay,

where §. = (aé, vl y%,g%*,a%*,s%,sé), s = (sp,sc) and y = (yp,yc). Next period transfer

1%
p
function ¢ (h.,5;). In the first stage, given §p = (ap, A, Yp,Yer Sps sc), the parent of age I,

g, and parental savings a,* are equilibrium objects. Call the resulting optimal policy

solves
Vhpp (S~p) = l’l’lf:lX u (Cp) + qyu (C: (hC/ ac, yC/yngpr [1;7, SPI SC)) =+ IB]EV}ZJ+1 <§;7|yf S)
CpAp:Ep
st. cp+a,+gp=(1-7)yp+ Rap
a;,) Z Ahp/ gp Z 0
where §; = (a;,,gé* <hc, ac,yc,yp,gp,a;,sp,sc) ,y%,yé,sé,,sé). The expectation is taken

over all possible sector and income transitions, for the parent and the child, as both of
them are in the labor market in the following year.

The problem of a retired parent-child pair. At the end of age Hy = 65 the parent
retires and starts earning constant income @ (7, ), which is a function of predicted career

earnings. In the second stage, given 5. = (ac, YerYpr 8ps a;, Sp, sc) the child of age h. solves
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Vi (5c) = maxu(c)+BEV, 4 (8¢lye,se)

¢ CC/a{f
st. cc+a;.=(1—1T)yc+ Rac+gp
a. > Ay,
where 5. = (aé, Yo Ups 810" 8p, sé) . Call the resulting optimal policy function c} (h, 5;).
In the first stage, given 5, = (ap, ac, Yp, Yo, §p,sc), the problem of a retired parent of age
hp :Hrgt+1,...,H_1iS

V}ZJ (5p) = max u(cp) +yu (cj (hc,ac, Ye, Dps Sps a;,ép,sc>> + ﬁ]EVquJrl (§p]yc,sc>

Cpltp.Sp
st cpta,+gp=(1-1)P(9,) + Rap
/
where s; = (a;g, ax (hc, ac,Ye, Ups Sps a;,, 3y, sc> prYerSp, sé) Only the child is in the labor
force, so the expectation is taken only with respect to y. and s.

The problem of a terminal parent-child pair. At the end of age H the parent dies. In the
following period his child becomes a parent and his own child starts earning income.
The second stage problem of the child is

Vo (3c) = maxu(cc) + BEVY <§;|y, s)

Ce,c
st. cc+a;=(1—7)yc+Rac+gp
a, > Ay,

where 5;7 = <aé + a;,, 0, y;,,yé,s;,,sé), y = (yc, y;) and s = <sc, s;,). This allows for in-

tergenerational correlation in sectors and income processes. I assume that young adults
(age 22) have no assets. In the first stage, given 5, = (ap, ac, Yp,Ye, Sp, sc), the terminal
parent solves

Vle(3,) = max u(cy) +yu (c;‘ (hc, ac,yc,,ﬁp,gp,a;,ép,sC» + BYEVY <§p\y,s>

Cpltp 8
st cpta,+gp=(1-1)P(J,) + Rap
a, > Ay, 8p >0

s / 1% oS ! & / / / /
where 8y = (ap +a; (hc,ac, Ye, yp,gp,ap,sp,sc> ,0, yp,yc,sp,sc>.
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Equilibrium definition and properties

A steady-state recursive equilibrium, which is also a Markov-Perfect equilibrium, is a
collection of value functions V},, (5p) and Vj,, (5¢), policy functions ¢, (hy,3,), a, (hp,3,),
gp (hp,8p), cc (he,8c) and a, (he, 8.), measures of households f (hp,5,) and f (h,§,) and
aggregate bond holdings B such that: (i) given the payoff relevant state vectors, in
each repetition of the parent-child stage game the parent decides optimally how much
to consume, save and transfer to the child, after which the child makes an optimal
consumption-saving choice of his own, (ii) the bond market clears, (iii) the government’s
budget is balanced and (iv) the measure of households is invariant. Details on the com-
putational algorithm are in Section B.1 in Appendix B.

This setup has two important properties. Firstly, for a given interest rate R, the MPE
is unique. This comes from the fact that the parent-child interaction is a finitely repeated
game, corresponding to the 29 years in which a parent and his child overlap, and timing
assumption guarantees that in each stage game the equilibrium is unique. Secondly, the
setup features strategic behavior of the type encountered in the ‘Samaritan’s dilemma’,
with the child pursuing a consumption plan that exploits the parent’s altruism.”” To
mitigate this, the parent only makes transfers to the child if the latter would be otherwise
constrained. When they occur, transfers are set such that u’ (c,) = yu’ (c). Section B.2
in Appendix B discusses these two points in more detail.

3.2 Parameter values

Labor earnings.  Individuals can work in one of two sectors: a sector with low perma-
nent income risk and a sector with high permanent income risk. They can transition
between the two sectors over their career. To calibrate the transition probabilities, I ag-
gregate the 17 sectors from Section 2 into two groups based on whether average income
uncertainty a specific sector is below or above the average uncertainty over all sectors.*
Transition probabilities are given by the empirical average switching rates between sec-

tors and are equal to

p. — |Pn Pm| _ 0.921 0.079
* " \pw pm| 0113 0887

In the matrix P the generic element pyy, with s, s’ € {I, h}, is the probability of switching
to sector s’ if currently working in sector s. I allow for correlation between the sector of
a parent and that of his child. In particular, the sector a child first works in is correlated

3In the steady state 1.4% of children are constrained. If the transfer option would be removed unantic-
ipatedly, then 22.3% of children would find themselves constrained.

3The low income uncertainty group contains sectors {2,3,4,5,6,7,9,11,13,15,16} and covers 60% of
the sample, while the high risk group includes sectors {0,1,8,10,12,14}.
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with his parents current sector.>* I use the sample of parent-child pairs to estimate
the probability that if the parent works in sector s, € {I,h}, the child works in sector
sc € {I,h}. The estimated probabilities are

pig _ |Pu Pm| _ |0.647 0353
i Pui Phn 0.493 0.507

where the generic element ps s, with s;,s. € {I,h}, is the probability that if the parent
works in sector s, then his 22 year old child begins his career in sector s.

I assume log labor earnings have two age-dependent components. The first is a
deterministic component which is common to all individuals of age h, irrespective of the
sector in which they work. The second is an idiosyncratic component capturing labor
income risk at sector level. Therefore, log earnings of an individual i of age h € [22,65]
working in sector s are given by

Iy = f(h) i (15)
deterministic idiosyncratic

The deterministic component is a quartic age polynomial obtained from reestimating
equation (12) with log annual labor income of the head as the dependent variable. Av-
erage labor earnings are hump-shaped over the life cycle, increasing by 43% until they
peak in the forties, and then decreasing by 38% by retirement age. In what concerns the
idiosyncratic component, the goal is to feed in the model the sector level age profile of
permanent income uncertainty estimated with the PSID data. I assume that, for a given
sector s, the idiosyncratic component of log earnings follows an AR(1) process

Tos = 081+ G €10~ (0,02.) (16)

with persistence p; and age dependent variance o7, h = 22,...,65.” 1 calibrate pa-
rameters ps and o7, such that, for each sector, the permanent income risk implied by
the decomposition (15)-(16) matches the empirical profile of uncertainty relative to per-
manent income. There are 44 variance parameters and 1 persistence parameter to be
estimated, with only 44 data moments. To bypass this underidentification problem, I
assume that the variance of the idiosyncratic component is a cubic polynomial in age.
Section B.3 in Appendix B discusses the estimation procedure in more detail.

The left panel of Figure 9 displays the fit of the estimation, for each of the two sectors.
The right panel of the figure shows how the variance in each sector varies with age. The

34This is to capture the fact that some children work in family businesses, or their parents use their
contacts, often in the workplace, to find them jobs.

$Karahan and Ozkan (2013) provide evidence for age dependence of income process parameters. While
such patterns are not very strong for the persistence parameter, they are for the variance.
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average variance is 0.106 in the low risk sector and 0.132 in the high risk sector. The
estimated persistence parameters are 0.901 and 0.943, respectively. Both the persistence
and the variance of the income process are larger for the high risk sector. While these
parameters are estimated based on a different set of moments than it is common in the
literature, the resulting values are comparable with existing ones.

Panel A: Income uncertainty OPza%)’nel B: Variance of the income process

1 — Data J I Low risk sector, p = 0.90
1.6 Model fit 4= = High risk sector,p = 0.94
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Figure 9: Parameters of the Income Process and Uncertainty Fit

Notes: The figure shows the estimated parameters of the income processes for the two sectors in the right

panel and the fit of the estimation in the left panel. The variance is assumed to be a cubic polynomial
2 3
in age: (7,%5 = as + bs% + ¢ (%) + ds <%) , s € {l,h}. For the low income sector the coefficients are:

a; = 0.181, by = —0.046, ¢; = 0, d; = 0.001. For the high income sector the coefficients are: a;, = 0.197,
b, = —0.043, ¢, = 0, d;, = 0.002.

Pension benefits.  In a realistic analysis of retirement, pension benefits would be based
on career (lifetime) average earnings. In terms of modeling, that requires introducing a
new continuous state variable for each member of the family. To avoid that, I set pension
benefits as a function of predicted lifetime average earnings, as in Guvenen et al. (2013).
To that end, I first simulate the lifetime labor earnings profile of 10,000 individuals and
compute average earnings for each of them. I then regress average earnings on earnings
in the last period of working life and use the estimated coefficients to predict the career
average earnings of an individual, given earnings right before retirement. Letting  de-
note an individual’s predicted lifetime average earnings and i denote average earnings
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in the economy, the individual’s pension benefit is determined as follows:
D (§) = ay + by

where a = 0.168 captures the insurance component of retirement income and b = 0.355
captures the private returns to lifetime earnings. The values of these two parameters are
taken from Guvenen et al. (2013), who use the information reported by OECD for the
US in "Pensions at a Glance 2007: Retirement Income Systems in OECD Countries".

Borrowing limit. I set the borrowing limit Aj to zero, but explore the sensitivity of
the results under the natural borrowing limit. Irrespective of the type of borrowing limit
considered, parents are not allowed to borrow against the income of future generations.

Preferences. ~ Household utility is CRRA with the relative risk aversion equal to 2, and
the discount factor B is set to 0.96. Both values are commonly used in macro models. I
calibrate the altruism coefficient -y to target a transfer-to-parental wealth ratio of 1.3%,
as measured in the 2013 PSID Family Rosters and Transfers Module.’® Recall that a
parent who makes positive transfers sets them such that u’ (c,) = yu’ (cc), so the op-
timal transfer decision is directly influenced by the weight that parents place on their
children’s utility. The calibrated value for -y is 0.14. There is a wide range of values for
this parameter in the literature, from 0.04 in Kaplan (2012) to 0.63 in Nishiyama (2002).
The value I use falls towards the lower end of this range.

The transfer-to-parental wealth ratio above is calculated for respondents with positive
wealth, as the borrowing limit is set to zero in the baseline. When wealth is not restricted
to be positive, the empirical transfer-to-parental wealth ratio is 0.7%. In the model, this
is closest to the setup with natural borrowing, in which 7 equal to 0.14 generates a
transfer-to-parental wealth ratio equal to 0.9%.

Government and interest rate. ~ The benchmark fiscal assumption is that the government
maintains debt and the tax rate T constant, while adjusting government spending to
balance its budget. The proportional tax rate is set to 24.6%, which corresponds to
the net personal average tax rate for the US, as reported in the OECD Tax Database.?”
Government spending is set such that in the steady state the interest rate is 4% annually.
Interest rate adjustments will be considered in the counterfactual experiments.

36Monetary transfers to children are directly reported by parents in the module. Wealth is the sum of
assets (farm/business assets, checking and savings accounts, real estate other than main home, stocks,
vehicles, annuity/IRA and other assets), net of debt value (farm/business debt, real estate debt other
than for main home, student loans, medical and legal debt, family loans and other debt), plus the value
of home equity. The average transfer-to-parental wealth ratio is calculated for respondents with positive
wealth, as the borrowing limit is set to zero in the baseline.

37Net personal average tax rate is the term used when the personal income tax and employee social
security contributions net of cash benefits are expressed as a percentage of gross wage earnings. The
value is an average over the 2000-2015 horizon.
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3.3 Results

I now discuss the quantitative results. Firstly, I examine the model’s performance in
matching the empirical evidence on parental help, both from an ex-ante perspective
via dynastic precautionary savings, and from an ex-post perspective through intergen-
erational transfers and end-of-life bequest. Secondly, I use the model to perform two
counterfactual experiments. The first one evaluates the contribution of dynastic precau-
tionary savings to consumption backloading and aggregate wealth, while the second
one shows that welfare consequences of social security policies can be overestimated by
ignoring dynastic precautionary savings.

Model fit

Age profile of consumption. 1 begin with examining the model implied age profile of
consumption, displayed in Figure 10. Qualitatively, consumption over the life-cycle dis-
plays similar patterns as those documented in Figure 5 in terms of the backloading after
retirement. In the model, this is solely a reflection of dynastic precautionary savings.
Absent dynastic uncertainty, the model would generate a consumption profile that flat-
tens out after the permanent income uncertainty of parents is resolved.*® This is not the
case in the model with dynastic uncertainty. After retirement, which occurs at age 65,
parents” income is no longer subject to risk, but their children’s income still is. The res-
olution of children’s permanent income stimulates parental consumption and generates
the backloaded consumption profile.

Model regression. I now repeat the regression analysis in Section 2 with model gen-
erated data to determine the model implied elasticities of consumption with respect to
permanent income uncertainty. Precautionary and dynastic precautionary savings in-
form the choice of behavioral parameters such as risk aversion and intergenerational
altruism. The purpose of this exercise is to verify whether standard calibration of these
parameters is able to deliver consumption responses to both own and child’s income risk
consistent with those documented in the previous section. To that end, I simulate 10,000
parent-child pairs from the steady state of the model, and follow them for as long as the
parent is alive. I then estimate the following equation:

In CPit = ‘Bfno + ﬁfnlgphs + lelZUChs + Xpitﬁfna + XCiqum4 + epit (17)

where cp,, is the logarithm of the consumption of parent household i in year t, oy,
is the permanent income uncertainty of the parent and is assigned based on the age
h € {51,...,79} and the sector s € {I, h} in which the parent i is in year t, while o¢,_ is the
permanent income uncertainty of the child, assigned based on the age h € {22,...,50}
and the sector s € {I, h} in which the child of parent i is in year t. X,,, and X, are vectors

38This is a consequence of the fact that SR =~ 1.
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Figure 10: Model Implied Age Profile of Consumption

Notes: The figure shows the model implied average age profile of consumption, obtained by estimating
equation (12) with model generated data.

of controls for the parent and child’s permanent labor income and wealth holdings, as
well as a full set of age dummies for the parent. Note that in the model all parents are
29 years older than their children, so controlling for the child’s age is redundant. This
specification is analogous to equation (13), except for the demographic characteristics
other than age, which are absent from the model.

Table 8 reports the results. Panel A of the table reproduces the empirical estimates
of ,Bﬁﬂ and 18512 from Table 3, for comparison purposes. Panel B reports the estimates
from the model generated sample, under three alternative modeling assumptions.*’ The
tirst row of Panel B corresponds to the baseline scenario in which borrowing is not
allowed and agents can transition between the two sectors with exogenous probabilities.
The second row reports the estimates from the model in which there is no transition
between sectors, except for the intergenerational one captured by the matrix of transition
probabilities PE. Borrowing is still not allowed. Lastly, the third row corresponds to the
scenario in which agents are allowed to borrow up to the natural borrowing limit and
the can switch sectors over the course of their career.

All three specifications deliver a negative response of parental consumption to both
own and child’s permanent income uncertainty. As is the case in the data, the consump-

% The estimates of the other coefficients are not reported for reasons of space. Their sign and magnitude
are comparable with those of the corresponding estimates in Section 2.
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tion response to own income risk is stronger than the response to the child’s income risk.
In addition, all model estimates fall within the 95% confidence interval of the empirical
estimates. This is in spite of the fact that the model estimates are based on much less
variation across sectors than the empirical ones (i.e. 2 sectors in the model versus 17
sectors in the data).*’

When individuals cannot switch sectors over the course of their career, the point esti-
mates of both the precautionary and the dynastic precautionary motives are larger than
the baseline point estimates. This is a consequence of the fact that transition between
sectors acts as an additional insurance channel. Everything else equal, the parent of a
child who is stuck in a high risk sector has to provide more insurance than the parent of
a child who might find a job in a low risk sector the following year.

Compared to the baseline, when children are allowed to borrow up to the natural
borrowing limit the parental response to dynastic uncertainty is smaller, as the possibil-
ity of borrowing provides extra insurance for young adults. This intuition is supported
by the fact that in the model with borrowing the average transfer is 25% lower and the
fraction of parents making such transfers is approximately 4 percentage points smaller
than in the setup with no borrowing.

Inter-vivos transfers and bequest. =~ The model enables predictions about the size and
timing of intergenerational transfers, which are displayed in Figure 11. The top panel
shows the model implied inter-vivos transfers relative to parental wealth in black, and
their data counterpart in gray. The data moment is measured from the 2013 PSID Family
Rosters and Transfers Module and the dashed lines are the 95% confidence bands. The
altruism parameter y is set to match the ratio between inter-vivos transfers and parental
wealth, but the model is also able to account reasonably well for its evolution over age.

The bottom panel of Figure 11 shows the model predicted fraction of parents making
inter-vivos transfers to their children in black, and the empirical counterpart in gray. In
the PSID approximately 24.1% of all parents make inter-vivos transfers. When restrict-
ing the sample to parents older than 51, as in the case in the model and is shown in the
tigure, this share becomes 39.7%, in comparison to 36.2% in the model. While the model
predicts that the fraction of parents making transfers decreases over age, the data coun-
terpart does not exhibit any such trend. However, the model implied share is always
within the 95% confidence interval of the data.

Lastly, though not targeted, the model predicted bequest-to-aggregate wealth ratio of
0.84% is in line with Gale and Scholz (1994), who estimate bequests to represent 0.88% of
net worth. Total intergenerational transfers (end-of-life bequest and inter-vivos transfers)
are 1.83% of aggregate wealth. Gale and Scholz (1994) estimate intended transfers and
bequest to be 1.41% of net worth.

#Including only 2 sectors in the model is largely for computation time reasons.
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Table 8: Regression Analysis with Model Generated Data

Coefficient on parent’s Coefficient on child’s
permanent income risk permanent income risk

Panel A. Empirical estimates from Table 3

. -0.089** -0.082*

1. Non-durable consumption -0.154 -0.024] 0149 -0.017]
. -0.081** -0.077*

2. Total consumption -0.140 -0.022] 0.144 -0.019]

Panel B. Model estimates

1. Baseline -0.081** -0.049**
. (0.006) (0.010)
2. No transition between sectors (0.006) 001
T -0.154** -0.028

3. Natural borrowing limit (0.008) ey

Notes: Table entries are coefficient estimates of the effect of parent’s and child’s permanent income un-
certainty on parental consumption. Panel A reports results from estimating equation (13) with the PSID
sample, with the 95% confidence interval in paranthesis. Panel B reports results from estimating equa-
tion (17) with model generated data with robust standard errors in parenthesis. * significant at 5%; **
significant at 1%

Counterfactuals

Having established that the model is a good descriptor of the dynastic precautionary
behavior documented in the empirical section, I now turn to analyzing several counter-
factual environments in an attempt to isolate the contribution of dynastic precautionary
saving to parental wealth and intergenerational transfers, and to policy evaluation.

No dynastic uncertainty. I begin with examining a counterfactual world in which
parents do not accumulate dynastic precautionary savings. To that end, I solve a version
of the model in which children (and all future generations) are not subject to income risk,
but average income is the same as in the baseline environment. This eliminates parents’
incentive to engage in dynastic precautionary saving, but does not distort their saving
incentives dictated by life-cycle considerations, own income risk or first order moments
of children’s income. The effect of dynastic precautionary saving on a generic outcome
variable x is defined as the difference between the steady-state value of x in the baseline
environment, in which the dynastic precautionary motive is active, and the steady-state
value of x in the counterfactual word in which children are not subject to income risk.
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Panel A: Transfers as fraction of parental wealth
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Panel B: Fraction of parents making transfers
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Figure 11: Age Profile of Transfers: Data vs Model

Notes: The top panel of the figure shows the ratio between inter-vivos transfers and parental wealth in the
model (solid black line) and the 2013 PSID Family Rosters and Transfers Module (gray solid line). Dashed
gray lines are the 95% confidence interval for the data. The bottom panel shows the same objects for the
fraction of parents making transfers to their children.

I apply this partial-equilibrium decomposition to aggregate parental wealth and in-
tergenerational transfers. Table 9 reports the percentage change in aggregate parental
wealth and intergenerational transfers resulting from eliminating the dynastic precau-
tionary motive for saving. I find that, according to this definition, 62% of parental wealth
is dynastic precautionary wealth. At this stage, it is worth pointing out that the model
predicted parental wealth is slightly larger than what is observed in the data. Using the
2007 wave of the Survey of Consumer Finances (SCF), Diaz-Giménez et al. (2011) find
that wealth of individuals older than 51, who are parents in this model, is 12.73 times
larger than pre-tax labor earnings and 8.71 times larger than total pre-tax income. The
ratios are smaller in earlier waves of the SCF. In the model, the wealth-to-income and
wealth-to-earnings ratios as 14.47 and 9.17, respectively.

Regarding the effect on intergenerational transfers, the partial-equilibrium decompo-
sition reveals they are primarily driven by incentives to insure children against income
risk. In particular, the dynastic precautionary motive accounts for 90% of total inter-
generational transfers. The last two columns in Table 9 further decompose the effect
on total intergenerational transfers into the effect of inter-vivos transfer and the effect
on end-of-life bequest. Almost all inter-vivos transfers are dictated by dynastic precau-
tionary considerations. This shows that the primary role of such transfers is to provide
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insurance against bad income realizations, as argued by McGarry (1999) and McGarry
(2016). A relatively smaller share of end-of-life bequest, albeit not by much, is dictated
by incentives to insure future generations against income risk.

Table 9: The Effect of Eliminating Dynastic Uncertainty

Intergenerational Transfers

Parental Wealth Total Inter-vivos  End-of-life
transfers bequest
Total effect (%): -61.93 -90.36 -98.70 -80.48

Notes: Table entries are percentage changes in parental wealth and intergenerational transfers resulting
from eliminating dynastic uncertainty. The total effect on intergenerational transfers is further decom-
posed into the effect of inter-vivos transfer and the effect on end-of-life bequest.

The decomposition above highlights the role of dynastic precautionary savings to
provide children with insurance against bad income realizations. If such income re-
alizations occur, dynastic precautionary savings materialize in the form of inter-vivos
transfers. From the perspective of parents, these transfers are lost consumption.*! This
begs the question of how much of dynastic precautionary saving translates into lost con-
sumption versus delayed consumption. To answer it, I calculate the share of potential
parental consumption that is represented by intergenerational transfers made for insur-
ance purposes, which I define as the share of lost consumption. Transfers made for
insurance purposes are the difference between intergenerational transfers in the baseline
setup with dynastic risk, and intergenerational transfers in the counterfactual environ-
ment with no dynastic risk. Potential consumption, defined as the sum of parental
consumption (in the baseline setup with dynastic risk) and transfers made for insurance
purposes, is the maximum amount of consumption parents could enjoy if they did not
have to compensate children for bad income realizations.

Figure 12 shows the evolution of the share of lost consumption over age. The black
line is the share of potential parental consumption that is lost to inter-vivos transfers,
and the gray line is the share lost to total intergenerational transfers. The only difference
in the gray line is the last point, which also includes the forgone consumption in favor
of end-of-life bequest. The average share of potential parental consumption that is lost
because of parents having to make inter-vivos transfers to compensate for bad income
realizations in children’s income is 11.2%. This number is approximately 3 times larger
than the average when children are young and face high income risk, and decreases as
their income risk resolves. In general, the share of consumption lost to inter-vivos trans-

#1These transfers do enter parents’ welfare though, through the weight placed on children’s utility from
consumption.
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fers traces very closely the evolution of children’s permanent income risk. If end-of-life
bequests are included in the calculation, then the average share of forgone consumption
rises to 13.2%.
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Figure 12: Share of Consumption Lost to Intergenerational Transfers

Notes: The figure shows the evolution of the share of potential parental consumption that is lost to inter-
vivos transfers in black and on the left axis. The gray line, plotted on the right axis, is the share of potential
parental consumption that is lost to inter-vivos transfers and bequest. The only difference between the
two lines is the last point.

Policy experiments. ~ Dynastic precautionary savings can be thought of as a form of pri-
vate insurance. From this point of view, government policies aimed at providing social
insurance should factor in the potential crowding out effect on dynastic precautionary
savings, which stems from the substitutability between the two. This section illustrates
that the welfare evaluation of such policies can be misleading if the insurance channel
documented in this paper is ignored.

I consider separately two government policies that can potentially affect parents’
incentives to engage in dynastic precautionary saving: universal basic income (UBI) and
guaranteed minimum income (GMI). The universal basic income is a form of social security
in which all citizens receive an unconditional sum of money from the government, in
addition to any income received from elsewhere.*” Guaranteed minimum income is a

“2Milton Friedman originated the idea of a guaranteed income just after World War II. His proposal,
which he called the negative income tax, was to replace the multiplicity of existing welfare programs with
a single cash transfer to every citizen. The negative income tax was never adopted in this form. The
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system of payments made by a government to citizens who fail to meet one or more
means tests. Most modern countries have some form of GMI. UBI on the other hand
is a rare policy, which has received increasing attention in the past years, with pilot
programs ongoing, scheduled or being considered in various countries.

In this paper, I begin from the UBI pilot program scheduled to begin in Finland in
2017. Though the exact parameters of this program have not been officially released,
the understanding is that each individual is to receive between €550 and €800 every
month. Expressed in 2016 US dollars, this is equivalent to $7,300 — $11,000 a year. The
version of UBI I consider is a yearly transfer of $10,000 to all individuals, irrespective
of their labor income. This is consistent with amounts that have been hypothesized for
a potential UBI program in the United States.*> I model the GMI policy as a monetary
transfer to each individual whose pre-tax annual labor earnings are below $10,000. The
size of the transfer varies with the recipient’s labor earnings, and it is set such that each
individual who fails this means test is guaranteed the minimum of $10, 000 per year.

I assume that each of the two transfer programs are fully funded by levying a pro-
portional tax on labor earnings 1;, i € {UBI,GMI}. As discussed in Section 3.2, the
government maintains debt and the original tax rate T constant, while adjusting govern-
ment spending to balance its budget. The government’s budget constraint is

G+RB+T;, = B+ (t+1%)Y
T, = %Y

where T; is the aggregate government transfer under policy i € {UBI, GMI} and Y is
the aggregate endowment in the economy.

The two policies provide social insurance through distinct channels. The UBI policy
is meant to raise the safety net in the economy for everybody and it shifts the income dis-
tribution to the right, by raising its mean. The GMI policy, on the other hand, truncates
the left tail of the income distribution, as very low income realizations are now compen-
sated with a government transfer. A word of caution is in order before proceeding to
the results. Labor supply is assumed inelastic, so the analysis ignores potentially serious
moral hazard issues that could arise from individuals reducing their labor supply in
response to the policies.

To show that government interventions have a crowding out effect on the private in-
surance provided by parents, I analyze the change in steady-state parental help between
the the benchmark economy and the economy with government transfers. I distinguish
between ex-ante parental help, which takes the form of dynastic precautionary savings,
and ex-post parental help, represented by inter-vivos transfers and bequest.

policy adopted in the end was the earned-income tax credit, essentially the same program except that
only people who were employed received benefits.
43Gee http:/ /www.wsj.com/articles/a-guaranteed-income-for-every-american-1464969586.
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I begin with the effect on (dynastic) precautionary saving. Figure 13 displays the
slope of steady-state consumption in the baseline economy and under the two govern-
ment interventions. Recall that the slope of the consumption profile is a reflection of
precautionary saving. For example, a pure life-cycle model with no income risk and
BR = 1 predicts a flat consumption profile (i.e. slope is zero). With income risk, and
therefore an active precautionary motive, the consumption profile is backloaded over age
(i.e. slope is positive). Therefore, a larger slope is indicative of a stronger precautionary
motive. Figure 13 implies that when either of the two policies are in place, individuals’
precautionary and dynastic precautionary savings are reduced. The UBI policy has a
much larger effect than the GMI policy. For individuals under 45-50 years old, the effect
of the policies is largely a reflection of less need for precautionary saving, while for in-
dividuals older than that, whose income risk is largely resolved, the reduced slope is a
consequence of less dynastic precautionary saving.
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Figure 13: Slope of Consumption

Notes: The figure shows the slope of steady-state consumption relative to age 22 consumption in the
baseline economy in black and in the economies with government transfers in gray.

Table 10 summarizes the effect of the transfer policies on steady-state intergenera-
tional transfers. Consider first Panel A, which reports results from a partial equilibrium
analysis, with the interest rate fixed at 4%. Both the average level of intergenerational
transfers and the fraction of parents making such transfers decrease when the two poli-
cies are in place, with considerable larger effects under UBI. In particular, the average
yearly parental transfer decreases by 97% when all individuals receive a basic income
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and the fraction of parents making inter-vivos transfers is 33 percentage points smaller.
Under GMI on the other hand, the average transfer is 54% lower and the fraction of
parents making such transfers is only 15 percentage points lower. Both policies have
a larger effect on the intensive margin of intergenerational transfers. At the extensive
margin, the effect on inter-vivos transfers is larger than that on end-of-life bequest.

Panel B reports corresponding the effect of the policies on intergenerational when
the interest rate adjusts to clear the bond market. Before proceeding to interpreting the
results, it is worth discussing how the bond market equilibrates. The policies reduce
agents’ incentives to hold bonds. In particular, in the partial equilibrium aggregate
wealth is 89% lower under UBI and 25% lower under GMI. Because government debt is
assumed to be fixed, it must be that the interest rate has to increase for the bond market
to clear. Under UBI, the increase in the interest rate is large enough that it reverts the
partial equilibrium direct negative effect on both types of intergenerational transfers.**
Under GMI, the effect through the interest rate is much dampened and the policy still
crowds out inter-vivos transfers.

Table 10: The Effect of Government Intervention on Intergenerational Transfers (%)

Inter-vivos  Fraction of parents making  Bequest  Fraction of parents
transfers inter-vivos transfers leaving bequest

Panel A. Partial equilibrium

UBI -97.18 -90.93 -97.62 -56.27
GMI -54.48 -40.84 -39.45 -6.42

Panel B. General equilibrium

UBI 45.56 51.36 140.26 30.30
GMI -18.91 -15.10 21.44 9.76

Notes: Table entries are percentage changes in intergenerational transfers and the fraction of parents
making such transfers resulting from implementing the universal basic income policy (first row of each
panel), and the guaranteed minimum income policy (second row of each panel).

The fact that dynastic precautionary savings are a form of private insurance which is,
to some degree, substitutable with public insurance provided through government poli-
cies of the type considered in this paper, warrants their inclusion in welfare calculations.
Omitting them leads to overestimated welfare gains of such policies. To emphasize this
point, I first calculate the model predicted welfare gains of the two government policies,
measured in terms of consumption equivalent variation. Specifically, I ask how much

#The new equilibrium interest rate is 11.4% under UBI and 5.85% under GMI.
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additional consumption would an individual of age & require in the initial steady-state,
for himself and all future generations, in order to be indifferent about the introduction of
a transfer policy. The welfare gain of an individual of age &, denoted by A, is calculated
as follows:

where V) and V! are the ex-ante welfare of the individual in the old and new steady-
state, respectively. I then compare this welfare gain with that predicted by a model
of warm-glow bequest, in which parents do not have a dynastic precautionary motive.
Following the literature, I assume that a parent leaving a bequest b, restricted to be
non-negative, receives utility

(b+wy)' ™7

v (b) = wy -

where w; measures the strength of the bequest motive and w; represents the degree to
which bequests are a luxury good. I jointly calibrate w; and w, to match the bequest-
to-parental wealth ratio and the share of parents leaving a bequest in the model with
dynastic precautionary savings. The calibrated values for the two parameters are 9.48
and 0.21, respectively.

Table 11 reports the ex-ante welfare gain from each of the two policies, that accrues to
a newborn individual in each of the two models. In both models, a newborn individual
is a young adult of 22 years old, who is about to enter the labor market. The first two
columns report results when the interest rate is fixed at 4%, while the last two columns
report the corresponding results when the interest rate adjusts to clear the bond market.
Welfare gains of both policies are overestimated when ignoring the fact that parents en-
gage in dynastic precautionary saving. In particular, the partial equilibrium comparison
shows that the predicted welfare improvement from the policies when accounting for
dynastic precautionary savings is only about 40% of the improvement predicted by a
model of warm-glow bequest. When taking into account the general equilibrium effect,
the bias is reduced. In this case, ignoring dynastic precautionary savings leads to an
overestimation of the welfare gains from the UBI and GMI policies by a factor of 1.38
and 1.95, respectively.

Similar conclusions are obtained if, instead, the focus is on the aggregate welfare
improvement that corresponds to a social welfare function which puts equal weight on
all individuals that are alive at a given point in time, defined as follows:

Aswr =
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Table 11: Welfare Gains from Government Policies (A1)

Partial Equilibrium General Equilibrium

Baseline model =~ Warm-glow model = Baseline model =~ Warm-glow model

(with DPS) (without DPS) (with DPS) (without DPS)
UBI 0.442 1.032 0.904 1.246
GMI 0.293 0.735 0.411 0.801

Notes: Table entries are welfare gains from the UBI and GMI policies, in the model with dynastic precau-
tionary savings and the model of warm-glow bequest in. The first two columns report the welfare changes
when the interest rate is fixed at 4%, while the last two columns report corresponding results when the
interest rate adjusts to clear the bond market.

Table 12 shows the welfare gain predicted by each of the two models. As before, the
model of warm-glow bequest overestimates the welfare improvement generated by the
two policies, and the bias is smaller when taking into account the effect of interest rate

adjustment.
Table 12: Welfare Gains from Government Policies (Aswr)
Partial Equilibrium General Equilibrium
Baseline model =~ Warm-glow model = Baseline model =~ Warm-glow model
(with DPS) (without DPS) (with DPS) (without DPS)
UBI 0.167 0.282 0.522 0.561
GMI 0.136 0.211 0.271 0.324

Notes: Table entries are welfare gains from the UBI and GMI policies, in the model with dynastic precau-
tionary savings and the model of warm-glow bequest in. The first two columns report the welfare changes
when the interest rate is fixed at 4%, while the last two columns report corresponding results when the
interest rate adjusts to clear the bond market.

Model without parent-child strategic interactions

The model environment described in Section 3.1 features strategic interactions between
parents and children that stem from the lack of commitment regarding intergenerational
transfers. While these interactions enable predictions regarding the size and timing of
intergenerational transfers, as well as the wealth position of overlapping generations,
they are not a prerequisite for the accumulation of dynastic precautionary savings. I
show this by repeating the analysis in the context of a model of altruism of the type
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considered in Barro (1974), in which, while alive, the parent makes all consumption-
saving decisions of the family. In particular, given 5§ = (a, Yp,YerSps sc), a non-terminal
parent of age i, solves

Vhpp (5,) = Crfi);/u (cp) + yu (cc) + ,BIEpr+1 (5'ly,s)
st. cptec+a' =(1—-1)(yp+ye)+Ra
a > Ahp >0

where 5’ = (a’ , y;,, ., s;, sé) . The expectation is taken over all possible sector and income
transitions, for the parent and the child. Note that if the parent is retired his income is
® (7,,8p), and the expectation is taken only over possible sector and income transitions
for the child.

A terminal parent with state variables 5§ = (a, YpsYerSp, sc) solves

Vio (5,) = maxu(cp) +yu(c)+ ByEVE (§;|y, s>

Cp,Ce !
st. cptec+a' =(1-1)(P(Jp) +yc)+Ra
a > Ahp >0

where § = (a’,y’r,,yé,s’p,sé)

In this model the wealth position of the parent and the child cannot be separately
identified, and the timing of intergenerational transfers is indeterminate.*> This lim-
its the number of counterfactual exercises that can be performed in this environment. I
begin by illustrating the effect of dynastic precautionary saving on the age profile of con-
sumption. I then evaluate the response of parental consumption to dynastic uncertainty
through a regression analysis. Lastly, I perform the two policy experiments to show
that the main conclusion carries through to this environment. I use the same parameter
values as in the baseline framework.

Figure 14 displays the age profile of consumption implied by this model, against
the consumption profile predicted by the model with strategic interactions. As in the
baseline framework, the consumption of retired parents is backloaded. In the model
without strategic interactions however, child’s consumption is always a constant frac-
tion of the parent’s consumption, as dictated by the intratemporal optimality condi-
tion u’ (¢p) = qu’ (cc). The figure illustrates the effect of the strategic interactions on
consumption. In the model with strategic interactions children overconsume to induce

#5The reason is that the parent is indifferent between saving one dollar and transferring it to his child
the next period, and transferring the dollar in the current period so that the child can save it.
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inter-vivos transfers from parents in the following period. This translates into higher
consumption levels while young and lower consumption levels while old in the baseline
model.

Baseline model

18 — = = Model with no strategic interactions ’

Thousands of 1996 US dollars

O T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I

20 30 40 50 60 70 80
Age

Figure 14: Model Implied Age Profile of Consumption (comparison)

Notes: The figure shows the model implied average age profile of consumption in the baseline model with
strategic interactions and in the model without strategic interactions.

I repeat the regression analysis in Section 2 with model generated data to determine
the elasticities of consumption with respect to permanent income uncertainty implied
by the model with no strategic interactions.*® The first column in Table 13 reports the
estimated coefficients. For comparison purposes, the second columns reports the cor-
responding estimates from the model with strategic interactions, and the third column
reports the estimates from the PSID sample. The top panel of the table reports the ef-
fect of permanent income risk on parental consumption obtained by estimating equation
(13), while the bottom panel reports the effect of uncertainty on child’s consumption as
predicted by equation (14).

Note first that in the model without strategic interactions the effect of income uncer-
tainty on parent’s and child’s consumption is the same. This is a consequence of the fact
that in this model the parent sets his child’s consumption as a constant fraction of his
own consumption. In addition, the effect of child’s income uncertainty on consumption
is stronger than the effect of parent’s income risk. To see why this is the case, recall that

46Because the wealth holdings of parents and children are not separately identified, I estimate a slightly
modified version of equations (13) and (14), in which I control for joint asset holdings.
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in this setup joint family labor income has two components with different degrees of
riskiness: parent’s income which is less risky and child’s income which is more risky.*’
When the riskiness in child’s consumption decreases, the effect on the overall riskiness
of joint family income is larger than when the riskiness in parent’s income decreases by
the same amount, which translates into a stronger consumption adjustment.*®

Relative to this framework, in the model with strategic interactions the dynastic
precautionary motive is less strong, while the parent’s pure precautionary motive is
stronger. Because the child is overconsuming, as shown in Figure 14, the parent would
want him to entertain a lower level of consumption than he actually does. This dampens
the parent’s incentive to provide private insurance via dynastic precautionary savings.
The parent is underconsuming when there are strategic interactions. To ensure that
his consumption does not fall by too much relative to this underconsumption level, he
responds more to own income risk than in the setup without strategic interactions.

The bottom panel of the table shows that in the setup with strategic interactions the
child has to compensate with stronger precautionary saving relative to the setup without
strategic interactions, because the parent does not provide as much insurance against the
child’s income risk. The child is subject to the parent’s income risk insofar as it generates
fluctuations in transfers, so he mildly insures against that. Both child’s and parent’s
precautionary motives double between the two setups. Generally, the estimates from
both models are within the 95% confidence interval of the data estimates. However, the
ratio between parent’s precautionary and dynastic precautionary motives is much closer
to the empirical one in the model with strategic interactions.

Lastly, I show that the two government policies previously considered have a crowd-
ing out effect on the private insurance provided by parents in this setup as well. Because
intergenerational transfers are indeterminate, I only focus on the effect on (dynastic)
precautionary saving, as summarized by the slope of the consumption profile. Figure
15 displays the slope of steady-state consumption in the economy without government
transfers and under the two government interventions. As in the baseline model, when
either of the two policies are in place, individuals” precautionary and dynastic precau-
tionary savings are reduced, and the effect obtained from the UBI policy is larger.

4 Conclusion

In this paper I investigate, empirically and in a quantitative model, the response of par-
ents’ consumption to their children’s permanent income uncertainty. I find that the latter
depresses parental consumption, which suggests that parents engage in precautionary

4The difference in the degree of riskiness stems from the age difference between the parent and the
child.

#8This is true as long as the two income streams are not perfectly correlated, a condition that is satisfied
by the parametrization of the model.
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Table 13: Regression Analysis with Model Generated Data (comparison)

Model without Model with Data
strategic interactions strategic interactions

Panel A. Effect of uncertainty on parent’s consumption

Parent’s uncertaint -0.041° -0.081°* -0.089"
y (0.005) (0.006) [—0.154 — 0.024]

L . -0.123* -0.049** -0.082*
Child’s uncertainty (0.010) (0.010) (-0.149 —0.017]

Panel B. Effect of uncertainty on child’s consumption

Parent’s uncertaint -0.0417 “0.011" -0.039
y (0.005) (0.005) [~0.088 0.010]

o . 10,123 0,255 0,162
Child’s uncertainty (0.010) (0.010) (-0.236  — 0.088]

Notes: Table entries are coefficient estimates of the effect of parent’s and child’s permanent income un-
certainty on parental consumption. Panel A reports results from estimating equation (13) with the PSID
sample, with the 95% confidence interval in paranthesis. Panel B reports results from estimating equa-
tion (17) with model generated data with robust standard errors in parenthesis. * significant at 5%; **
significant at 1%

saving against the income risk of their offspring. I refer to this behavior as dynastic
precautionary saving.

Empirically, I document that the consumption profile of retired parents is backloaded,
a feature consistent with precautionary behavior and absent from the consumption pro-
file of non-parents. I hypothesize that this is a reflection of dynastic precautionary sav-
ings and test this hypothesis by regressing parental consumption on a measure of child’s
permanent income uncertainty on a sample of parent-child pairs from the Panel Study
of Income Dynamics. The measure of permanent income risk I employ is closely related
to the theoretical definition of permanent income and is defined as the standard devia-
tion of the forecast error of permanent income. I exploit variation in income uncertainty
across age and industry-occupation groups to confirm that parental consumption indeed
responds negatively to the child’s permanent income uncertainty.

In light of the empirical evidence for dynastic precautionary savings, I build a quan-
titative model of altruistically linked overlapping generations that is able to replicate the
observed consumption pattern of parents, and deliver a response of parental consump-
tion to child’s permanent income risk of similar magnitude as in the data. I use the
model to perform to types of counterfactual experiments. Firstly, I eliminate dynastic
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Figure 15: Slope of Consumption (model without strategic interactions)

Notes: The figure shows the slope of steady-state consumption relative to age 22 consumption in the
baseline economy in black and in the economies with government transfers in gray.

uncertainty to evaluate the contribution of dynastic precautionary wealth to parental
wealth accumulation and to intergenerational transfers. Secondly, I asses the effect of
two government interventions that are potential substitutes for parental support, and
show that ignoring dynastic precautionary savings leads to overestimated welfare gains
from social insurance.

Going forward, dynastic precautionary savings could potentially be important in ex-
plaining several empirical puzzles: (i) It has repeatedly been documented that upon
retirement wealth declines slower than the life cycle model predicts, but the reason re-
mains poorly understood. The dynastic precautionary saving motive is still relevant at
older ages, when children are in the beginning of their career and face high income
uncertainty; (ii) There is substantial wealth heterogeneity at retirement, even after con-
trolling for realized lifetime income. Parents of children facing different levels of income
risk have different precautionary saving motives, translating into different wealth hold-
ings; (iii) There is substantial consumption insurance against permanent income shocks
that goes beyond the self-insurance predicted by a life cycle model, and the misalign-
ment is particularly large for the young. Dynastic precautionary savings accumulated by
parents are an insurance channel for young adult children restricting their consumption
response to permanent income shocks. These exercises could, in principle, be accom-
modated by variants of the model in this paper. The latter could also be used to study
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issues related to intergenerational mobility in general and wealth mobility in particular.
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Appendices

A Appendix for Empirical Analysis

A.1 Derivation of Permanent Income Uncertainty Std; (£})

Permanent income uncertainty of individual i at age / is defined as
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which is equal to the square root of the sum of all variance and covariance terms. The
sum of variances is
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and so on, with the number of covariance terms decreasing each time. For H — 1 there
is only one covariance term left
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Summing all of the above gives

var, (&) 2 Var (j,h) 2 i Cov; (eiﬂ,hr‘ei,h) i Covi (el a1
i\“h T R2-h) TR k—h R2 k—h
j=h+1 Rz(] R R R k=h+3 R
N . ) H Cov; (elﬁ_zlh;e;;’» N 2 i Cov; <e§{_1lh;e;'(,h)
o H—h—2 k—h H—h-1 k—h
R k=H—1 R R — R

B i Var; <e§.’h) H-1 1 H C0V1<j/h,efclh>
N R2(—h)

j=h+1

_|_
N
g
=
i
g
RIS
=

A.2 Measurement Error

Let & = = el in Tt e be the measured forecast error made by the age h individual i in pre-

d1ct1ng age j mcome This is the sum of the true forecast error, €' j,

error e j'h' Then the measured variance of the forecast error of permanent income is
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Since the term Z] hel R2( 77 is constant across sectors for a fixed 5, the distribution

of variances of forecast errors of permanent income across sectors is unaffected by the
2

measurement error, except for the mean which increases by exactly Z] h1 REG-TT 0k - How-
ever, it is the variation across sectors, which is not affected, that is exploited in the main
empirical exercise of the paper.
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A.3 Zero Earnings Observations

To estimate transfers as a function of labor income I first remove from (head and wife
total) transfers the part that is predictable by demographics. To that end I estimate the
following specification on the pooled sample:

transfer = ag + a1 X + u

where X is a vector of observables including employment status, marital status, family
size, race, a cubic age polynomial and year dummies. I then project the residual u on
labor income:

u = &y + &y X labor earnings + €;

and set annual labor earnings for zero earnings observations equal to &y. Additionally, I
use the results above to impute earnings for observations with positive annual earnings
smaller than $200, which are likely to be measured with error.

A.4 Sector Definition

A sector s is an industry-occupation pair. There are 8 industry groups displayed in
the first column of Table 1 in the main text and 5 occupation groups listed in the first
row of the table. These are aggregated based on the major industries and occupations
Census classification. Since the projection equation (7) estimates 13 parameters in its
most general specification, there must be at least 14 individuals of each age in each
sector. This is why for some industries such as construction or manufacturing occupation
groups are aggregated even further. The aggregation is based on the distribution of
annual labor earnings as summarized by the coefficient of variation. There is a total of
16 sectors in Table 1. An additional sector, which is an exception from the industry-
occupation pair rule, is the ‘unemployment sector’, containing all individuals that are
unemployed at the time they make the income forecast.

Table 14 summarizes some statistics at sector level. Sectors 5 and 12 are the largest,
each covering approximately 14% or the sample, while sectors 2 and 15 are the smallest
with only 3% of respondents. In light of this discrepancy, it is worth pointing out that
sector 12 is at its maximum level of disaggregation, while an alternative disaggregation
of sector 5 is not supported by the ‘coefficient of variation” criterion. Annual labor
earnings are highest in sector 4 and, not surprisingly, lowest for the unemployed.

Lastly, Table 15 reports the number of individuals in each age-sector cell.

A.5 Consumption Imputation Procedure

I impute total consumption in the PSID by using the data available in the CEX. Variations
of this technique have been used several times in the literature (for example Skinner
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Table 14: Sector statistics

Sector/Statistic ~ Percentage of Average age  Average log annual  St. dev. of log annual
sample (%) labor earnings labor earnings
Sector 0 6.38 39 7.92 1.84
Sector 1 4.47 41 9.95 1.12
Sector 2 2.81 42 10.49 0.94
Sector 3 5.91 38 10.06 0.93
Sector 4 6.35 42 10.87 0.72
Sector 5 14.01 40 10.28 0.71
Sector 6 4.04 41 10.69 0.67
Sector 7 4.90 41 10.36 0.81
Sector 8 4.50 40 10.46 0.92
Sector 9 4.80 39 10.03 0.79
Sector 10 5.38 39 9.97 0.99
Sector 11 5.03 41 10.51 0.91
Sector 12 13.83 41 10.55 0.88
Sector 13 3.97 39 10.07 0.79
Sector 14 4.57 41 9.63 1.01
Sector 15 2.98 40 9.98 0.89
Sector 16 6.07 40 10.52 0.69

(1987) and Ziliak (1998)). Here, I follow the strategy of Blundell et al. (2008) who estimate
the demand for food (available in both surveys) as a function of total consumption,
relative prices and household characteristics using the data in CEX, and then invert it to
obtain a measure of total consumption in the PSID.

The first step in the imputation procedure is the estimation of the food demand
function for individual i at time ¢:

fir = Z1;0+ pi0 + B (Diy) Cir + €i

where f is the log of real food expenditure, Z is a set of household characteristics avail-
able in both surveys (a quadratic term in age, education, region, cohort, number of
children and race dummies, family size), p is a set of prices (of food, alcohol and to-
bacco, transport, fuel and utilities), C is the log of total consumption expenditure and €
is the error term. The elasticity B (-) is allowed to vary with observed household char-
acteristics. To account for potential measurement error in total expenditure, the latter is
instrumented with the average hourly wages of the husband and the wife by cohort, year
and education level. In both surveys food expenditure is the sum of annual expenditure
on food at home and away from home.

In the second step of the imputation procedure, under the assumption of normality of
food demand, the function can be inverted to obtain a measure of non-durable and total
consumption in the PSID. The food demand is estimated with the sample of CEX male
heads with ages between 22 and 80, born between 1921 and 1970. The imputation is done
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Table 15: Number of observations

Age/Sector 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
22 191 76 14 154 33 317 45 61 64 133 187 58 96 97 124 63 63
23 247 99 22 190 72 400 61 92 78 180 234 115 208 131 157 84 113
24 295 134 41 225 111 479 83 123 106 202 262 156 318 167 162 100 153
25 322 146 61 257 154 529 94 136 134 217 287 176 371 177 184 113 175
26 305 154 70 269 186 563 116 146 146 246 259 185 443 187 191 120 188
27 281 148 83 277 188 564 126 181 188 213 239 197 501 196 191 113 205
28 274 173 85 286 197 565 138 192 190 208 218 201 541 203 199 126 207
29 2609 172 98 275 218 553 150 190 190 199 238 203 522 202 197 122 225
30 262 167 113 270 230 571 140 213 193 210 197 208 527 184 191 117 242
31 285 178 110 280 246 550 155 193 203 195 200 189 554 165 164 117 243
32 263 169 109 274 246 580 167 195 209 188 193 184 579 150 157 103 250
33 240 163 116 259 243 582 168 207 201 197 182 190 559 145 155 107 251
34 244 154 117 237 252 541 166 201 177 196 203 188 532 135 169 126 256
35 225 168 126 238 245 533 166 184 196 195 189 176 547 124 156 130 253
36 220 154 138 221 255 510 159 201 200 184 182 182 534 135 152 101 247
37 238 154 130 210 255 509 159 186 183 167 187 177 504 130 139 118 252
38 211 155 107 226 249 499 170 174 171 163 179 162 530 136 135 110 260
39 222 146 107 196 257 485 173 181 159 173 165 167 516 129 133 108 253
40 196 151 120 183 257 490 162 183 167 167 157 167 514 123 130 112 251
41 177 147 118 172 255 494 160 160 173 173 148 172 497 122 126 128 242
42 176 151 108 198 254 470 158 167 164 162 147 164 493 113 125 113 230
43 190 147 94 202 252 451 149 167 152 148 137 173 480 96 132 110 223
44 175 139 97 193 257 438 144 178 148 138 133 175 478 106 122 102 218
45 172 143 102 180 234 441 146 178 142 136 130 164 473 102 125 96 227
46 169 141 95 175 235 438 136 168 152 131 141 164 470 95 126 78 212
47 166 137 85 163 232 428 139 169 158 124 130 167 454 88 120 71 207
48 158 138 88 148 214 421 139 159 148 127 135 158 429 100 121 74 201
49 l64 131 87 138 197 408 132 162 135 121 138 15 410 110 112 72 196
50 137 118 88 152 205 392 127 154 119 104 129 139 415 95 126 66 194
51 131 117 89 141 201 381 119 148 121 100 114 123 407 91 126 62 185
52 132 119 84 130 195 364 113 153 98 95 124 119 38 97 107 59 166
53 119 122 77 122 168 35 108 139 88 82 125 123 371 93 107 70 145
54 135 117 74 113 163 325 104 121 87 8 128 126 350 84 100 65 130
55 148 114 70 100 168 298 96 116 78 83 123 120 337 84 100 61 125
56 126 115 62 89 153 274 91 109 70 8 119 113 328 74 114 59 117
57 101 103 64 89 139 256 81 104 69 8 112 112 308 86 112 61 105
58 85 103 59 89 123 243 78 8 73 77 107 108 282 84 111 53 101
59 115 91 48 82 108 228 75 73 69 69 106 104 269 67 110 53 84
60 105 91 47 74 100 201 62 62 60 73 8 8 240 66 104 49 82
61 94 87 47 62 79 184 40 55 54 66 8 82 210 62 99 49 57
62 8 68 34 49 74 149 37 47 57 51 79 70 160 61 79 42 57
63 83 57 27 34 5 120 35 38 50 50 69 61 132 51 69 35 42
64 76 52 25 32 45 84 28 28 43 42 59 55 118 44 63 31 28
65 62 40 21 18 32 50 13 21 33 29 48 39 9 29 57 25 20

Notes: Table entries are number of observations in each age-sector cell.

on a similarly constructed PSID sample, which does not include the SEO, immigrants
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Figure 16: Age Profile of Income Uncertainty Relative to Permanent Income - sector level

Notes: The definition of sectors is in Table 1 in Appendix A.
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and latino sub-sample. The latter are excluded to avoid selection issues and allow a one
to one mapping between the age profile of savings and the lifetime profile of income
uncertainty previously constructed. Since CEX data is only available starting 1980, I am
able to construct the PSID measure of total consumption from 1981 until 2003 (calendar
years 1980-2002), with breaks in 1988 and 1989 when PSID did not collect information
of food expenditure. When inverting the food demand equation, I set the constant term
so that the average savings rate in the PSID matches the average savings rate reported
in the NIPA Tables for the same horizon of 8.2%.

Savings are defined as after-tax income less consumption expenditure. After-tax in-
come is constructed as total family money income less federal income taxes. Total family
money income includes the taxable income and transfers of all members. The taxable
income covers labor and asset income. Transfers are not removed from family income
because for part of the survey years it is impossible to separate social security income
from other forms of transfers (e.g. children aid for unemployed parents). In constructing
disposable income I face the complication that PSID stopped determining taxes paid in
1991. To calculate taxes owed for calendar years 1991 — 2010 (survey years 1992 — 2011)
I use TAXSIM with PSID variables as inputs.

A.6 Additional Empirical Results

Tables 16 and 17 in this section reports some additional empirical results referenced in
the main text.

B Appendix for Quantitative Model

B.1 Computational Algorithm

The algorithm to compute a steady-state equilibrium amounts to finding the value func-
tions and the associated decision rules, as well as the stationary measure of households
of different ages. The two steps are now further detailed. The algorithm is written for
the general case in which the child’s age runs from 1 to H,, the parent’s age runs from
H. +1 to H and there is a d periods age difference between parents and children.

Finding the policy functions

The algorithm for finding the optimal policy functions for the parent a% (hp, Ap, ac, Yp, Ye, Sp, sc) ,

gp (hp,ap, ac,Yp,Ye, 5p,5c) and the child a; (hc, aC,yC,gp,a;,yp,sp,sc), where h, = H. +
1,...,H and h = h, — d is as follows:

Step 1. Place a grid on the asset, transfer, labor income and sector spaces spaces. Let NA
be the number of notes in the asset space, NG the number of nodes in the transfer
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Table 16: Importance of Health Status (child’s equation)

Non-durables and services Total consumption
Baseline Health controls Baseline Health controls
Parent’s uncertaint -0.039 -0.035 -0.043 -0.039
y (0.025) (0.025) (0.025) (0.025)
a1 . -0.162** -0.161* -0.148** -0.147**
Child’s uncertainty (0.038) (0.040) (0.038) (0.040)
XP
Excellent health —— (_(? (())jg(;)) —— (_g 8:%
0.013 -0.004
Good health —— (0.047) —— (0.047)
Xe
Excellent health —— ?0316 é 1) —— (()0333 1)
0.259* 0.250**
Good health —— (0.101) —— (0.091)

Notes: Table entries are coefficient estimates from equation (14). The set of covariates from the baseline
estimation is augmented to include dummy variables for weather the parent and the child are in excellent
and very good, good and fair or poor health condition. The latter is the omitted dummy. Robust standard
errors clustered at child level are in parenthesis. * significant at 5%; ** significant at 1%

Step 2.

Step 3.

space, NY be the number of nodes in the income space and NS the number of sec-
tors. This means the state space has d x NA? x NY? x NS? nodes for the parent’s
value function and d x NA? x NY? x NS? x NG for the child’s value function. The
labor income grid and the corresponding age specific transition probabilities are
approximated using the algorithm in Tauchen (1986).

Initialize value function VOP (He +1,ap,ac,Yp,Ye,Sp, Sc), for all ap,a. = 1,...,NA,
Yp,ye=1,...,NY and sp,sc =1,...,NS.

Starting from this guess, iterate backwards over all parent-child age pairs (hp, ) €
{(H,H.),(H—-1,H.—1),...,(H:+1,1)} to update the initial guess to

le (He+1,ap,ac,Yp,Ye, Sp,Sc). To that end, for each parent child pair solve the
two-stage game backwards, as follows:

Step 3.1 Solve the child’s optimization problem to get the policy functions

c; (hc/ e, Ye, gp,a;,yp,sp,sc> and ag <hc/ ac,Yer Sps a;,yp,sp,sc).

Step 3.2 Given the child’s policy function, solve the parent’s optimization problem to

get policy functions cj (hp,ap, ac,Yp,Ye,Sp,Sc), < (hp,ap, ac,Yp,Ye,Sp,Sc) and
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Table 17: Importance of the Bequest Motive for the Effect on Total Consumption

Parent’s Child’s n=2 n=3 n=4 n>5 b=1
uncertainty — uncertainty
Panel A. Proxy for the bequest motive
Bequest proxy: -0.092** -0.078* L L L L L
parent vs non-parent (0.031) (0.033)
Bequest proxy: -0.069 -0.078* -0.069™ -0.081**  0.016  -0.299**
number of children (0.037) (0.033) (0.019)  (0.029) (0.035) (0.077)
Panel B. Direct measure of the bequest motive

How important it is -0.081* -0.078* L o 0.015
leaving an estate? (0.033) (0.034) (0.020)

Notes: Table entries are coefficient estimates of the effect of parent’s and child’s uncertainty on parent’s
total consumption for various controls for the strength of the bequest motive. Panel A: The first row
reports estimates of equation (13) when a dummy variable equal to 1 if the respondent is a parent and
zero otherwise is used as proxy for the bequest motive. In the second row the number of children is used
as proxy, with the reference group being number of children = 1 (parent has one adult child). Panel B
The strength of the bequest motive is captured with a dummy variable that is equal to 1 if leaving an

estate is important and 0 otherwise. Robust standard errors clustered at parent level are in parenthesis.

significant at 5%; ** significant at 1%

*

a;,* (hp,ap, ac,Yp,Ye,5p,Sc). Given a;,, the transfer g, is set as follows: (i) if

a(/:* (hC/ aC/ yCI 0/ a;ﬂ ]/p; Sp/ SC)

> Ay, then g7 (hp, ap,ac, Yp, Ye, Sp,5c) = 0 and

(ll) lf ﬂé* (hC/aC/yC/Ola;j/yplsp/S(,') = éhcl then g; (hp/ap/aC/yp/yC/sp/SC) =
max {0, §, }, where §, solves

u' <yp + Ra, — a, —gp> — yu

/

<c: (hc, ac,Ye, gp,a;,,yp,sp,sc» =0

Savings aj, are then chosen to maximize the parent’s value function. Once

the parent’s policy functions are computed, the child’s consumption can be

backed out as

Cc (hC, Ap,c, YpsYer Sps Sc) =

/
c; <hC/ AcrYer g; (hp/ Ap,c, Yp,Yer Sps SC) , (Zp* (hp/ Ap, e, Yp,Yer Sps SC) +YpsSp,s SC)
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Step 4. Iterate until Vy and V; are close enough.

Finding the stationary distribution

Let A = [—a,d], Y = [z, ]7} and S = [s,5] be the asset, labor efficiency and sector

space, respectively. Define S = A? x Y? x S? as the state space with the generic element
§ = (ap, ac, yp,yc,sp,sc). Denote as S the Borel o-algebra of the state space, with typical
subset A% x V2 x §2. Let f, (s) be a probability measure defined over (S,S). fj (s)
denotes the measure of households of age / which have state variable s. Denote as Fj, (s)
the corresponding cumulative distribution function. Normalizing to 1 the population of

age 1 households, the size of the population of age h can be expressed at any point in
- & % 1
time as fj, (S) = [sdF, (5) = T

In a stationary (partial) equilibrium, the invariant measures for this economy (nor-

malized by the population growth) need to satisfy the following consistency conditions:

The consistency condition for a child household of age h, = 1 is:

flE) = (H”)/sl{a;_a;{ <s~>+”'H<§>}1{“é_°}”%c“ (splse) man (scls)

71 (Vlvers) ) 7 (vElyst) AP (5)

and that for child households of age h. = 2,..., H. is:

g — 1 S ! s I
fhe (S ) T 1+ /gl{a;—a;p_l(si)}l{ﬂé_ﬂfu1(5)}7Thp (Sp’SP> TTh, (Sc’SC)

i (Vplyprsp) 7 (Velye st) A1 (3)

Since every parent household has n = (1+ v)d children, where d is the age dif-
ference between parents and children, the measure of parent households of age i, =
He+1,...,His fi, (5) = +fu. (3):

The procedure to find the stationary distribution is as follows:

Step 1. Place a grid on the asset space that is finer than the one used to compute the
optimal decision rules. Let NA;, be the number of nodes in the asset space and
NY be the number of nodes in the income space.

Step 2. Choose initial discrete density functions fy (hc, Ap, e, Yp, Yo, Sp, sc) over that grid for
hc == 1,---,HC-
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Step 3. Set f1(-) =0.

(@) If he € {2,...,hc}, then for all ay, ac, vy, Ye, Sp, sc do the following:
Step 3.1 Find the indexes jj, and j; on the asset grid that satisfy

/
aj, < ay (hp = 1,8p,8c,Yp YerSpr5c) < A4

and
!/
ay < ag(he—1,ap,ac,Yp, Yo, Sp,5c) < aji4

If a;a (hp - 1/ap/ ac/yp/]/c/sp/ SC) Z aNAm or a{: (hC - ]., ap, ac,yp,yc,sp,sc) Z
ana,,, set the indexes as ];9 =NA,—landj. = NA,—1.

Step 3.2 Calculate the weights

/
llp (hp — 1, ap/ ac, ]/p/ Ye, SP' SC) - a];:

Wp =
Byt =

and

a. (hC — 1, ap; ac, ypl Ye, SP’ SC) - a]r/:
We =

Aji1 — Ay,
Step 3.3 For all y;,yé, s;,, s., update the distribution as follows
f (hc/ﬂp,j;rﬂc,jgfy%/yﬁfséz%) = fi (hClap,j;g/ac,jé/ y;,yé,s;,,sQ) +
1
g (U= wp) (= we) i, (splsp ) 7, (stlsc)

T, (y;!yp, S};) 7ty (Yelye,se) fo (he = 1,ap, 8, Yp, Ye,5p, 5c)

AN AN
fl <hC1 ap,j;alacljé—}—l/ yp/yc/ Sp/ Sc) c— fl (hCI ap,j‘i?/aclj":-i,-l/yp/yc/ Sp/ Sc) +
1 S / S /
+1 T (1-wp) We Tty (SP|SP) Th (sclsc)

T, (y%!ypfsg) 1ty (Yelye,se) fo (he = 1,ap, 8¢, Yp, Ye,5p, 5c)

b\ L roo
fl <hC1 ap,j;]-i,-llac,jé/yp/yclsp/ Sc) — fl (hCI ap,]';]+11acl]'éryp1ycl Sp/ Sc) +

1
A (1-we) m, (s;,|sp) 7T, (selse)

T, <E/§a|3/p152> 1ty (Yelye,se) fo (he = 1,ap, 8¢, Yp, Ye,5p, 5c)
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and

fl (hC/ap] +1/ ,]C+]/yp/ycl p/ > fl (hC/ap] +1/ C]C+]/yp/yc/ p/ /) +
1
+1 o wpwcrrh <s;|sp> T, (selse)
<yp|ylﬂf > 7Thc (]/ch/c; )fO (hc -1, Ap,c, YprYer Sps Sc)
(b) If h, = 1, then for all Ap,ac,Yp, Ye, SpsSc do the following:

Step 3.1 Find the indexes j, and j; that satisfy

' (H,a,,a Sp,Sc)
/ p ( rpr C/yp/yC/ prec
aj < a; (He, ap, ac, Yp, Ye, Sp,Sc) + " <aj

and
ap <0 <ajq

aly(H,ap,ac,YpYcSp.S ;
)+ p(Hap Cnypyf psc) > ana,, , set the index as

If aé (HC, ap, llc,]/p, Ye, Sp/ Sc

Step 3.2 Calculate the weights

H,a,,a Sp,S
P( pr C/yp/yll/ pr C)
o — (Hc/ap/ aclypryC/SP/SC) + n —
p =

Aj+1 —4j,

and
0— a]'/
We = ———
A1~ A,

Step 3.3 For y;, v, s;q, s., update the distribution as follows

fl (hC/ ap/j;]/acljé/ y;y/yéz S;jl S:;) = fl (hC/ ﬂp,j;g/ﬂc,]'é/]/;; ]/2; S;/)/ Sé) +
+(14v) (1 —wp) (1 —we) Ty 44 <s;9|sc> T <s£|s;)

y
TTH,+1 (yp|yC’ ) Tlch (yc|yp’ > fo(he =1,ap,a¢,Yp, Ye, Sp,Sc)
/ / / / / !/ /
fi (hc’ap,jé;'”c,jHl'yp'yc'SP ) = h (hc’a pip’ ,j;H,yp,yc,Sp,Sc) +

+ (14 v) (1 — wp) werryy 44 (s;|sc> *h ( s.|s! )

7 (Vplvers)) 7een (Velypst) fo (he = 1,8, ac,yp, ver5posc)
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VA Y Ay A U /A R
fi (hc/ap,j;,+1rac,jé/yp/yusp/50> = h (hc’aP/]';Hrl’aC,]'é’yP’yC’SP’SC) +
S / S 1.7
+ (14 0) @p (1= we) iy (Splse ) 7 (stls) )

7 (Vplvers)) 7een (Velypst) fo (he = 1,8, a0, yp, s 5posc)

and

A A A
fi <hc’“p,j;+1fac,jé+1ryp'yc'sp’sf> =h <hc’”rw'%+1’“C,J'Hlfyp'ywsr”sf) +
S / S A
+ (14 v) wpw,rty 4 (sp|sc> T (sc|sp>

7T]I/_[6_|_1 (y;7|yc; S;) Tlch <yé|y;/ Sé) fO (hc -1, Ap,c, YprYer Sps Sc)

Step 4. Iterate until fy and f; are close enough.

B.2 Equilibrium of the model with strategic interactions

This is a two-period example (the parent and the child overlap for two periods) with
no income risk and one sector, but the conclusions extend to a multi-period setting with
income risk. In the first stage, the parent chooses cp, 4, and g,. In the second stage, given
the parent’s decision, the child chooses c. and a;. The argument goes about showing that
each stage game has a unique equilibrium. Since the parent-child repeated game is finite,
it follows that the latter has a unique equilibrium.

Age 4 parent with age 2 child

In the parent’s terminal period the problem of the child (second stage) is:

Ve (2, ac,yc,gp,a;,) = maxu (cc) + BVF (3, ay, + a0, y%,yé)
a. >0

The first order condition is
' (cc) = BVY <3,a;7 +al,0, y%,yé) + Ag,

where A, > 0 is the multiplier on the borrowing constraint and VJ denotes the deriva-
tive of the value function with respect to its second argument. The optimal policy func-

tions are c, <2, ac,Yer §ps a%) and 4. (2, ac,Yer §ps a%).
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In the first stage the parent solves
VP (4,ap,ac,yp,yc) = max u(cp) + yu <c§ (2, ac,yc,gp,a;,»
Cpltp.Sp
+ ,B’)/Vp (3/ a;a + a:j* (2/ aC/ yc/gp, a/p> /O/ y;g/ ]/é)
s.t. cp+a,+gp=yy,+Ray
a, >0,8,>0

given that u’ <c§ (2, ac,yc,gp,agg)) = pVy (3,51; +a’* <2, ac, Ye, gp,a;> ,0, y%,yé) + Ag,.
The first order condition with respect to a/, is:

P
dc* aa/*
W (ep) = D) g + V] (3, 4 a0y ) (1 * W) +h,
P p

where A4, is the multiplier on the borrowing constraint. From the child’s budget con-

ac da'*

straint we have ﬁ = —5, 50 the above becomes
p p

a *
W' (¢p) = 'ra—p (' (c2) = BVE (3,0, +ai, 0,42 ) ) + ByVE (3,0, + i, 0,42 ) + A,

*

dc
Vaar o ByVE (3,4} +al, 0,9y ) + A,
The first order condition with respect to g, is:

ocx oa'*
/ _ !k T C 14 / 23 / / c
W (cp) = ' (c) 55, T2 (3. +a2,0, vt ag, 8

where Ag, is the multiplier on the non-negativity of transfers constraint. From the child’s
ack dal*
c — 1 _ c

- = the above becom
3% agp,so e above becomes

budget constraint we have

12’3
C

9gp

aa/*

= qu'(c;) — 7@2% + Ag

W (ep) = ()t g (BVE (3a,+al, 0.0 00) o (e)) + Ag

Call the resulting optimal policy functions a;? (4, ap,ac,yp,yc) and gp (4, ap, ac, Yp, Ye).

Age 3 parent with age 1 child
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In the first period the problem of the child (second stage) is:

Ve <1,ac,yc,gp,a;) = maxu (cc)+ BVS (2 ac,yc,gp (4 a ac,yp,yc> (4,ap,ac,yp,yc>>

Ce,al
st. cc+a,=yc+Rac+gp
a. >0

The first order condition is
! c PN c P a // a P
u (CC) = .BVZ (2/ac1yclgp/ap) +;BV4 <2/aclyclgp/ap> +ﬁV5 (2 aclyclgp’ ) oa / +/\

where A, > 0 is the multiplier on the borrowing constraint and V;; denotes the deriva-
tive of the child’s value function with respect to its n'" argument. The optimal policy

functions are c, (1,51,:, Ye, Sps a;) and 4. (1,11(;, Ye, Sps a%).
In the first stage the parent solves

VP (3,ap,ac,Yp,Ye) = Cn;ax u(cp) +yu <c: (1,ac, yc,gp,a;>>
pAp:8p
+ BVP (4,61;,, ar (1 fc,Ye, p, ) yp,yc>
st cp+a,+gp=yp+ Ray
a, >0,g, >0

given that c (1,ac,yc, gp,a;,> and a’* <1,aC, Ye, gp,a;,> satisfy the child’s first order con-
dition and budget constraint.

The first order condition with respect to a, is:
ac;
1/[/ (Cp) — ')’ul( ) a / ﬁvp (4/ ﬂp,a (11 aCI }/c/gp, a;a) /]/;w ]/é)
aa/*
+,3Vp ( (1 aC/ yC/ gp/ ) ]/p, yc) a / + /\ap
Ap

where A,, is the multiplier on the borrowing constraint and V) denotes the derivative
of the parent’s value function with respect to its n' argument.
The first order condition with respect to g, is:

/ . /% OCh p I Ik aa,*
u' (cp) = qu' (c}) 3% + BV, (4,ap,ac (1 fc,Ye, 8p, ) yp,yc) 2, + Ag

where A, is the multiplier on the non-negativity of transfers constraint. Call the result-
ing optimal policy functions a/ (4 p,ac,Yp,Ye) and gp (4, ap, ac, Yp, Ye).-
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Uniqueness at interior solution

Age 4 parent with age 2 child
The envelope condition in the child’s problem is

VZC <2/ Ac, Ye, gp/ a;) = 1/[, (Cc) R

oa (2, ac,Yer 8ps a;)
agp (4; Ap,dc, Yp, yc)

agp (4/ ap/ [ZCI yp/yc) / P ! ! / /
N & W (co) + V3 (3,0 + 4,09, 91 )

oa (2, ac,Yer 8ps a;)
oal, (4,ap, ac, Yp, yc)

oay, (4,ap,ac, Yp, yc)

+ - BV (3,4, +al,0,,9:) | 1+

Updating one period ahead the terms in the second and third row disappear because
the parent dies at the end of age 4, so the child’s Euler equation at an interior solution is

u' (cc) = BRu (CD

and has a unique solution by the properties of the utility function.
From the child’s problem we also have

|41 (2,ac,yc,gp,a;) = u (Cc (2,ac,yc,gp,a;,)>

and
Vs (2 0cyegpy) = BV (3.0, 40,0, ve) = BRo (<o)

where ¢/ = ¢, (3, a; +4a.,0, y;, yé) These will be used later on.
The envelope condition in the parent’s problem is

p _
Vo (&apac,ypye) = u'(cp) R
so the parent’s Euler equation at an interior solution is
u' (cp) = prRu’ (cc)

which has a unique solution by the properties of the utility function. Therefore, the
interior solution in this stage of the game is unique.
From the parent’s problem we also have

V3P (4,ap,ac, yp,yc) = qRu (cj (2, ac,Ye, 8ps a;))
Age 3 parent with age 1 child
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Using the results in the child’s problem from above we have

Vs (2.al, v, 8p ;)
Vi (2,406 835

VS (2,4 e 835

! (cc (2, a., ., g%,a%)) R
l/l/ (CC (2/ aé/ ]/2/ g;)/ ag))
BV (3,a; +al,0,yy, ! ) = BRu (cc (3,a) +al, 0,y y!) )

The envelope condition with respect to 4. in the child’s problem is

u' (cc <1,ﬂc,ngp'”;>> R
+agp (S,ap,ac,]/pr]/c) 4 <Cc (Lllangr?'a;>>

dac
955 (4.2, 20y v0)
oal, (3,ap,ac,Yp, Yc)

Vs <1, ac,Yer Sps alp)

ay, (3,ap,ac,Yp, Yc)

+ da,

(85 (2 )

aa;’ <4, a;,, al, y;, yé) )

oal, (3,ap, ac, Yp, yc)
When updating one period ahead the terms in the brackets last two rows collapse to
BVy <3, ay +ag,0,yy,y¢ ) as the parent dies at the end of age 4. Therefore

HBVE (2,40, ¥0r 85025

/

9y (4,4}l v vl
oa’.

1% (2, aé,yé,g;, a%’) = u (cc (2, aé,yé,g;,a”) R+

1 / !/
8ap (4, Ay, e

/
oal.

. Yy yé)

vy <3,a;’ +a,0, y;’, yé’)

However, we know from the problem of an age 4 parent with an age 2 child that along
the equilibrium path

V3 (2, ac, Ye, gp,a;) =u' <cc (2, ac, yc,gp,a;)) R, Vac,yc, 8p, @

Therefore, it must be that

ag, (4 al,a
p\7"prc
(oot 2

[

and

ViV Lo (4 ), al, v} vt

= BV (3,a) +al,0,y;,y!) =0
[

Vs (2, a., vy, g%,a%) =u (cc (2, a., vy, g;,,a;’)) R
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The envelope condition with respect to g, in the child’s problem is

Vy (1, ac, Y, §ps a;,) = u (Cc (Lac, Yer §ps a;))
and updating one period ahead we have
Vi (2, a.,y., g%,a%’) =u (cc (2, aé,yé,g;},a;’))
Lastly, the envelope condition with respect to a;, in the child’s problem is
gy (4 ay, a, yp,yc>
oal, (3,ap,ac, Yp, Yc)

aa” (4,ap,ac,yp,yc)
oal, (3,ap,ac,Yp, Yc)

Vs (1,ac,yc,gp,a;> BVi (2 ”cryc'gp' >

—l—ﬁV5 (2 acrycrgp/ //)

which collapses to SV (3, ay +ag,0,y,,y¢ ) when updating one period ahead.
Therefore, the child’s Euler equation at an interior solution is

! 1 ! agv p " " a”g
u (CC) = :B Ru (CC)+u (CC) a / +ﬁv (3 a +aC’O yp/yc) aﬂé

=0 by the argument on the previous page

= BRu' (c)

where ¢, = ¢, (2 e, Yer & pr ) This has a unique solution by the properties of the utility
function.

For the parent’s problem, using the results in the age 4 parent with age 2 child case,
we have

1%¢ (4a ac/yp/yC> = R”( (4” ac,yp,yc>>
Vp (4 a, ac,yp,yc> = R (Cc (2,ac,yc,gp,ap>>

The envelope condition with respect to 4, in the parent’s problem is

Vzp (3 ap,ac,yp,ye) = u'(cp) R

which updated one period ahead gives

%4 (4 a ac,yp,yc> = Ru'( (4 a ac,yp,yc))
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The envelope condition with respect to a. in the parent’s problem is

Vi Gapaes ) = R (62 (Laoogny) )

and updating one period ahead we have

14 A . / N Y A/
V, (4,ap,ac,yp,yc) = YRu (cc (2, ac,yc,gp,ap>>
Therefore, the parent’s Euler equation at an interior solution is

ack da*
w'(ep) = ' (c) 5+ BRu () ) +B5 R (ch)
p p
ocy
= 5= (W (c) = BRu () +BRu (c})
=0 by child ]Slﬁer’s equation

= PBRu (c;)

which also has a unique solution by the properties of the utility function. Therefore,

there is a unique equilibrium in this stage of the game.

Properties of the transfer function

Age 4 parent with age 2 child
Since the parent makes the first move in the stage game, he can limit the strategic
behavior of the child by setting the transfer according to 1’ (c,) = yu' (c), as he would

in a setup with no strategic interactions. Comparing it with the first order condition with
dal _

. agp B .
In other words, the parent would want to set the transfer such that the kid consumes it

respect to g, in this model, this amounts to the parent wanting to set % = 1land

all. This way the child can achieve the level of consumption that the parent desires for
him. The only scenario in which the child’s consumption is below the parent’s desired
level of consumption for him is when the child is constrained. Otherwise the child
consumes at least as much as the parent would want him to consume, so there is no scope
for positive transfers. To see this suppose the child is unconstrained, irrespective of the
parent’s actions. That is A,, (2, ac,Ye, g,;,a%) =0, Vgp,a;, and the child’s consumption-
saving decision is given by

' (cc) = BVE (3,4} +al, 0,9, y.) =0

where the right hand side is strictly increasing in a. by the properties of the utility
function. Suppose now that g, > 0, i.e. A¢ = 0. Then, from the parent’s first order
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conditions we have

u' (cp) — A
p _ p a
u' (c
l/l/ (Cc) — E)/p)

and so
/ p / / o A“ﬁ
u (cc) — BV, <3'ap + aC,O,yp,yc) = E3 >0

The figure below depicts the choice of child’s savings both from the child’s and from the
parent’s perspective. It can be seen that the child would choose a level of savings that
is weakly below the level that the parent would choose for him and therefore, would
consume at least as much as the parent would want him to.

' (cc) — BVy (3, ay, + a, 0, y%,yé)

Suppose now that ¢, = 0, i.e. A¢ > 0. In this case either the parent does not want
to make any additional transfers, which means that the child’s consumption must be at
the level desired by the parent, or the parent would like to make negative transfers but
cannot do so. In principle, if negative transfers were allowed, they would be made by
decreasing either the child’s consumption or savings, or both. Either way, it has to be
the case that the child consumes at lease as much as the parent wants him to.

Therefore, the parent sets transfers as follows. If in the absence of transfers the child
is unconstrained, i.e. a. (2, ac,Ye, 0, a;) > 0, then transfers are set to zero (in this case, if
the parent were to transfer another dollar, part of it would be saved). If in the absence

of transfers the child is constrained, i.e. a.. (2, ac,Ye, 0, a;) = 0, then solve for the g, that
satisfies u' (cp) = yu' (cc (2, ac, e, 0, a%)).

Age 3 parent with age 1 child
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The age 3 parent sets the transfer following the same argument as at age 4. The crux
is that the unconstrained child of age 1 wants to consume at least as much as his parent
would like him to consume. This can be seen by analyzing the optimality conditions of
the agents. Below are the optimality conditions for saving for unconstrained children of
age 1 and 2, respectively:

ag aa//
we) = BV (2aalspy) + BVE (200 vy ) 5 B8 (2 vioshy) 3

TV
saving disincentive

W () = PV (3.0 +al,0) )

The benefit of saving is in the RHS of the equations. It can be seen that the age 1 child has
an additional incentive for consuming which comes from increased transfers induced in
the following period, and the prospect of a higher bequest through increased parental
savings. This means that, everything else equal, an age 1 child would like to consume
even more than an age 2 child. The later cannot influence the parent’s future behavior
through his actions as his parent is in the terminal period.

Below are the optimality conditions for saving of parents of age 3 and 4, respectively:

a aa/*
u' (Cp) = ’Yu’( *) Y , +,8VP (4 a, ac ,yp,yc> -l-,BV3p <4 a ac ,yp,yc) ﬁ +/\ap
p

aC . aa/*
u' (Cp) = U ( )8 , ,BVVP (3 a, +a’c ,0, yp,yc> (1+ aac’ ) +/\ap
P

as well as the optimality conditions for transfers of parents of age 3 and 4:

ac; . dal*
g +5V3 (4 Z ac /yp/]/c> ag +/\

aa/*
p c
s <+ BV, (3 a, +a’,0, yp,y,:> 2% +Ag

u' (cp) = qu' (c})

u' (cp) = yu'(c )

By comparing the two sets of equations it can be seen that incentives for saving and
transfers for parents do not vary with age, everything else equal, so neither will the
desired consumption for their child. However, the child of an age 3 parent would like to
consume more than the child of an age 4 parent. But the child of an age 4 parent wants
to consume at least as much as his parent wants him to consume. Therefore, it must be
that the the age 3 child also wants to consume more than his parent wants him to.
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B.3 Parameters of the income process

The permanent income uncertainty profiles for the low and high risk sectors are con-
structed by averaging over the uncertainty profiles of the component sectors, weighted
by the number of observations in each component sector. The variance of the idiosyn-
cratic component of earnings is assumed to be a cubic polynomial in age:

h h\? h\?3
0'}%5 = ds +bsﬁ +Cs (E) +ds <E)

Parameters ps, as, bs, cs, ds are estimated by minimizing, for each sector, the weighted
distance between the empirical age profile of income risk relative to permanent income
and that implied by the decomposition (15)-(16) and the polynomial assumption. I use
the identity matrix as the weighting matrix. The steps to construct the permanent income
risk implied by the parametric assumptions in the model are as follows:

Step 1. Discretize the idiosyncratic component of income using the Tauchen (1986) method.
Step 2. Simulate the earnings path of 5,000 individuals.

Step 3. Compute forecast errors for the simulated individuals as difference between real-
ized earnings and expected earnings.

Step 4. Use these forecast errors to compute permanent income risk in sector s according to
equation (6) and then divide by expected permanent income using gross discount
rate R = 1.04.
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