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Introduction

The challenge:
How to get the top 1% to be as wealthy as they are in the data?

One solution that works: entrepreneurship.

Another plausible solution: bequests.

▶ The rich have an incentive to save.
▶ Even with limited earnings, large wealth can be built up over generations.
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Research Strategy

Suppose you want to answer the question
“How important are bequests for wealth inequality?”

What should you do first?
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De Nardi (2004)

De Nardi (2004) takes the logical next step.

▶ Add bequests to Huggett (1996).
▶ Does the model now get the top 1%?

The finding: Not quite, but the model does much better now.

Ocampo and Yuki (2006) do something quite similar.
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Bequest motives

How to model why parents leave bequests?

The literature proposes and tests several theories.
No consensus as to which motives are important.

All theories perform miserably against data.
Each motive that has been tested has also been rejected. This suggests

that households may be influenced by several motives, or that the importance
of each may vary across households. (Gale and Perozek, 2001)
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Bequest motives

Accidental bequests:

▶ Bequests arise because households do not hold annuities.

Joy of giving:

▶ The amount given provides utility.
▶ Easy to implement, but “feels wrong.”
▶ This is what De Nardi (2004) assumes
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Bequest motives

Altruism:

▶ Parents derive utility from utility of their children.
▶ Theoretically appealing, but harder to compute.
▶ Problems if parents and children overlap: strategic interaction.
▶ Implies complete intergenerational risk sharing if bequest motive is operative.

Two-sided altruism:

▶ Children also value utility of their parents.
▶ If all have the same discount factors: family behaves as if a single decision maker

(Laitner).
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Bequest motives

Strategic / exchange motive:

▶ Parents derive utility from children’s behavior (e.g. visiting the parents).
▶ Parents "buy" that behavior from the children by promising bequests or by giving

inter-vivos transfers.
▶ Problem (in my view): the promise of bequests is not time-consistent.
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Empirical challenges

Most estates are divided equally (Wilhelm, 1996)

▶ Altruism implies that poorer children should receive more.
▶ Empirically, the gaps are small (Laitner and Ohlsson, 2001)

Households without children do not dissave faster than households with children (Hurd).
Rich parents do not take advantage of tax-exempt inter-vivos transfers (Poterba, 2001)
Parental income shocks have little effect on child consumption

▶ not consistent with full risk sharing implied by operative altruism
▶ Hayashi et al. (1996)
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3. De Nardi (2004)



Model Overview

The model is basically Huggett (1996) plus

▶ joy of giving bequests
▶ intergenerational correlation of worker productivity
▶ 5 year model period
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Modeling Bequests

Joy of giving bequest motive:

φ (b) = φ1 (1+b/φ2)
1−σ

▶ φ1 governs size of bequests
▶ curvature =⇒ diminishing marginal utility
▶ the ”1+” part =⇒ finite marginal utility when b = 0

not all households leave bequests
▶ φ2: governs size distribution of bequests
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Modeling Bequests

φ (b) = φ1 (1+b/φ2)
1−σ

Marginal utility of b declines more slowly with b than u′ (c)

φ
′ (b) =∝ (1+b/φ2)

−σ (1)

Poor household:

▶ high u′ (c)> φ ′ (0) =⇒ no bequest

Rich:

▶ Low u′ (c) =⇒ very high bequest

Bequests are a luxury good.
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Parent/Child Linkages

Parents and children overlap.

▶ Children are born at age 25.
▶ Become adults at age 45.

To keep the child’s state space small:

▶ children only see parental earnings at age 40 (yp)
▶ used to form beliefs about future inheritances

Children’s earnings are correlated with parental earnings at age 40.
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Household Problem

When young (age 20 to 30)

▶ Parent survives for sure to next period.
▶ Problem looks like Huggett’s, except that parental yp is a state.

V (t,a,y,yp) = maxu(c)+βEV
(
t+1,a′,y′,yp

)
(2)

s.t. standard budget constraint

a′ = (1+ r)a+ εty− c (3)

where εt is age-efficiency profile.
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Middle-aged Household

When middle-aged (age 35 to 55)

▶ Child survives for sure, but parent may die
▶ Same problem, but may receive inheritance

16 / 29



Retired Household

W (t,a) = max
c,a′

u(c)+β stW
(
t+1,a′

)
+β (1− st)φ

(
b
(
a′
))

(4)

subject to
a′ = (1+ r)a− c+p (5)

where st is survival probability.
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Calibration
Standard stuff:

▶ Earnings (y) process approximates an AR(1) with 3 states.
▶ Capital share, depreciation, survival rates, ...

New (bequest related) parameters:

1. φ1: matches transfer wealth ratio of 60%
2. φ2: matches (small) size of bottom 30% of estates (about 7% of average earnings)
3. σ : same as for u(c) [why?]

Transfer wealth

▶ the amount of wealth that a person holds that is “due to” inheritances.
▶ not clear how it is defined here

Only 2 bequests data points are used in calibration.

18 / 29



Results

754 REVIEW OF ECONOMIC STUDIES

TABLE 5
Results for the U.S. calibration

Capital–output Transfer wealth Wealth Percentage wealth in the top Percentage with negative
ratio ratio Gini 1% 5% 20% 40% 60% or zero wealth

U.S. data
3·0 0·60 0·78 29 53 80 93 98 5·8–15·0

No intergenerational links, equal bequests to all
3·0 0·67 0·67 7 27 69 90 98 17

No intergenerational links, unequal bequests to children
3·0 0·38 0·68 7 27 69 91 99 17

One link: productivity inheritance
3·0 0·38 0·69 8 29 70 92 99 17

One link: parent’s bequest motive
3·0 0·55 0·74 14 37 76 95 100 19

Both links: parent’s bequest motive and productivity inheritance
3·0 0·60 0·76 18 42 79 95 100 19

TABLE 6
Results for the Swedish calibration

Wealth–output Transfer wealth Wealth Percentage wealth in the top Percentage with negative
ratio ratio Gini 1% 5% 20% 40% 60% or zero wealth

Swedish data
1·7 >0·51 0·73 17 37 75 99 100 30

No intergenerational links, equal bequests to all
2·0 0·73 0·67 7 26 68 90 98 22

No intergenerational links, unequal bequests to children
1·9 0·42 0·69 7 28 71 93 99 26

One link: productivity inheritance
1·9 0·43 0·70 8 30 72 93 100 28

One link: bequest motive
1·5 0·46 0·74 9 32 76 96 100 33

Both links: bequest motive and productivity inheritance
1·5 0·47 0·75 10 34 78 96 100 33

6.1. No intergenerational links

Line 2 in Table 5 shows that an overlapping-generations model with no dynastic links and equal
distribution of bequests has serious difficulties in generating enough skewness to match the U.S.
distribution of wealth. The lower tail of the wealth distribution is too fat, and its upper tail is far
too thin.

The large number of people at low asset levels is a common problem of overlapping-
generations models. The households are born without savings that could be used to absorb
negative productivity shocks; hence, all young consumers who get a bad productivity shock hit
the borrowing constraint. As households work and get older, they gradually accumulate assets for

To explain the data for 20-year-old people, a theory of inter vivos transfers would, in my opinion, be required. The 20
year olds are also excluded from the U.S. data on the distribution.
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Bequests increase fraction of wealth held by top 1% from 8% to 18%.
Still quite a bit short of the data (29%)
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Size distribution of estates758 REVIEW OF ECONOMIC STUDIES
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FIGURE 3
Cumulative distribution of estates, solid = model, dash–dot = AHEAD data

distribution generated by the model actually compares very well to the AHEAD data until the
70-th percentile of the estate distribution. From that point on, the model predicts larger bequests
than those observed in the AHEAD data. The discrepancy is partly due to the fact that AHEAD
misses some large estates. As Davies and Shorrocks (2000) point out, over-sampling the rich is
necessary to obtain a good representation of the asset holdings of the richest.

The model’s implications about the elasticity of the old people’s savings to permanent
income are consistent with recent microeconomic estimates. Altonji and Villanueva (2002) use
U.S. data from the PSID to estimate the effect of an increase of 1 dollar of permanent income on
the asset holdings of the 70-year-old people. They find that this effect is rather small. To check
whether this can be consistent with a model with voluntary bequests such as mine, they run the
same regressions on the actual data and on data simulated using the models in this paper for
the U.S. They find that the effect of a dollar of permanent income on the old people’s savings
generated by my model with voluntary bequests is consistent with the magnitudes that they
estimate in the data.

Now look at some of the features generated by the model to better understand its
functioning. Figure 4 displays the strictly positive range of the bequest distribution for a 40-year-
old person, conditional on the person’s parent’s observed productivity level, should the parent
die during that period. At that age, the probabilities of receiving zero bequests are, respectively,
54%, 27%, 4% and 0%, for people with parents in the lowest, second lowest, second highest and
highest productivity levels. The average bequests expected are, respectively, 3, 5, 10 and 21 years
of average labour earnings. Even in the presence of a bequest motive, the parents run down their
assets after retirement, so the expected bequest declines. The fraction of people whose parent
lives up to the final age of the model economy and who do not receive a positive bequest are
97%, 95%, 90% and 56%, respectively. The average bequest that they expect at that point in life
is about 1·4, 1·7, 2·6 and 6·6 years of average labour earnings.

Figure 5 shows the strictly positive range of the bequest distribution for 40-year-old Swedish
agents, should their parent die this period. For people whose parent was at the lowest productivity
level at age 40, the average bequest is 0.6 years of average labour earnings, and the probability
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Matched by construction

Model >> data

The top 10% of estates are far too large
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Importance of Inheritances

There are no rich households without inheritances.DE NARDI WEALTH INEQUALITY AND INTERGENERATIONAL LINKS 761
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FIGURE 7
U.S. calibration. Wealth quantiles: 0·1, 0·25, 0·5, 0·75, 0·85, 0·95, conditional on not having inherited
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FIGURE 8
U.S. calibration. Wealth quantiles: 0·1, 0·25, 0·5, 0·75, 0·85, 0·95, conditional on having inherited

physical capital. Poorer families will tend to have poorer children, thus generating persistence in
the lower end of the wealth distribution. At the upper tail of the distribution, rich children might
want to save less because they expect large bequests. However, they will also be richer (because
of their dominant income process and the bigger transfers they receive from their parents); hence,
they might want to save more. At the aggregate level, this will increase or decrease persistence
at the upper end of the wealth distribution, depending on which effect dominates. Most likely, if
the altruism toward their children is strong enough for the richer people, the desire to leave large
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Did not inherit

95th

DE NARDI WEALTH INEQUALITY AND INTERGENERATIONAL LINKS 761
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U.S. calibration. Wealth quantiles: 0·1, 0·25, 0·5, 0·75, 0·85, 0·95, conditional on not having inherited
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U.S. calibration. Wealth quantiles: 0·1, 0·25, 0·5, 0·75, 0·85, 0·95, conditional on having inherited

physical capital. Poorer families will tend to have poorer children, thus generating persistence in
the lower end of the wealth distribution. At the upper tail of the distribution, rich children might
want to save less because they expect large bequests. However, they will also be richer (because
of their dominant income process and the bigger transfers they receive from their parents); hence,
they might want to save more. At the aggregate level, this will increase or decrease persistence
at the upper end of the wealth distribution, depending on which effect dominates. Most likely, if
the altruism toward their children is strong enough for the richer people, the desire to leave large
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Did inherit

Median

The 90th percentile without inheritances holds less than the median with inheritances.
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What’s the Story?

Two main ingredients:

1. Bequests allow families to build large estates over many generations.
Resolves the Huggett issue: earnings are not large enough to build up top 1%
wealth.

2. Rich households have an incentive to save.
They know that their heirs will be poorer.
Consumption-smoothing across generations.

A key implication:
Almost all wealth-rich households received large inheritances.
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Assessment

Pros:

▶ The hypothesis sounds reasonable.
▶ The economic mechanism can clearly work.
▶ The model is the logical benchmark.

Minimal departure from Huggett (1996)

Looks like the next logical paper to write.

But ... what did the authors not do?
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What could go wrong?

The paper, like much of the literature, uses almost no data.

Data questions:

1. Do most rich households inherit a large share of their wealth?
If not, the role of bequests is probably overstated.

2. Is the size distribution of inheritances about right?
The paper’s results suggest that most inheritances are too large.

3. An important detail: Most estates are divided among siblings.
Large estates often give to other relatives and charities (Joulfaian, 1994).
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Some additional data moments

1. About half of households in the top 1% inherit nothing.
From Yanran Guo’s dissertation. SCF data.

2. The ratio of inheritances to lifetime earnings is below 2 percent.
For all lifetime earnings quintiles.
My calculations. PSID data.

Open question:
How important are inheritances in a model that is consistent with these data points?

▶ But see Yanran’s dissertation...
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A general lesson

Before you write down a model, figure out your story.

▶ A model is a story in math.

Before you decide on a story, make sure you know the data.

▶ In U.S. data, most wealth rich households report small inheritances.
▶ Getting that right in the model is of first-order importance.
▶ Suggests that de Nardi’s model overstates the role of bequests.
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Reframing the Question

What does Huggett do?

▶ He asks: “What does the benchmark model of saving imply for the wealth
distribution?”

▶ What does that model get / not get?

It would have made sense to write an analogous paper for bequests.
The question:

What does the benchmark model of saving and bequests imply for the
distribution of bequests?

What does it get / not get?

That might still be a useful paper to write today.

27 / 29



References I

De Nardi, M., 2004. Wealth inequality and intergenerational links. The Review of
Economic Studies 71, 743–768. URL:
http://restud.oxfordjournals.org/content/71/3/743.short.

Gale, W.G., Perozek, M.G., 2001. Do estate taxes reduce saving? Rethinking Estate
and Gift Taxation 216, 217–218.

Hayashi, F., Altonji, J., Kotlikoff, L., 1996. Risk-sharing between and within families.
Econometrica: Journal of the Econometric Society , 261–294.

Huggett, M., 1996. Wealth distribution in life-cycle economies. Journal of Monetary
Economics 38, 469–494. doi:10.1016/S0304-3932(96)01291-3.

Joulfaian, D., 1994. The distribution and division of bequests in the us: Evidence from
the collation study. OTA paper 71.

Laitner, J., Ohlsson, H., 2001. Bequest motives: a comparison of sweden and the
united states. Journal of Public Economics 79, 205–236.

28 / 29

http://restud.oxfordjournals.org/content/71/3/743.short
http://dx.doi.org/10.1016/S0304-3932(96)01291-3


References II

Ocampo, I.P., Yuki, K., 2006. Savings, intergenerational transfers, and the distribution
of wealth. Macroeconomic Dynamics 10, 371–414. URL:
http://journals.cambridge.org/article_S1365100506050206.

Poterba, J., 2001. Estate and gift taxes and incentives for inter vivos giving in the us.
Journal of Public Economics 79, 237–264.

Wilhelm, M.O., 1996. Bequest behavior and the effect of heirs’ earnings: Testing the
altruistic model of bequests. The American Economic Review , 874–892.

29 / 29

http://journals.cambridge.org/article_S1365100506050206

	Introduction
	Bequest motives
	De Nardi (2004)
	Discussion
	Reading
	References

