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Summary. Extending some existing literature, this paper formalizes the idea that
intergenerational transfers occur because people care about the “characteristics”
(i.e quantity and quality) of their offspring, rather than their children’s welfare
per se or consumption. The model analyzes this transfer motive in an infinite
Markovian game framework, and it proves the existence of a stationary Markov
Perfect equilibrium. Further, the analysis shows that under certain conditions, the
proposed transfer motive will diminish, as the average income of an economy
is sufficiently high. Thus, it suggests that as incomes continue to rise beyond
a certain level, the (extended) life-cycle hypothesis will likely be a better and
better approximation for explaining most people’s saving behavior. This result
also provides an explanation for the decline of the saving rates in the U.S. and
other developed countries.
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1 Introduction

It is important to understand individuals’ transfer motives because intergenera-
tional transfers account for a significant part of aggregate saving (e.g. Kotlikoff,
1988; Gale and Scholz, 1994). Although the relative importance of life cycle
saving versus intergenerational transfers in aggregate saving is still a subject of
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debate,1 intergenerational transfers evidently play an important role in aggregate
capital accumulation. Thus, understanding individuals’ motives for intergenera-
tional transfers is crucial in studying individuals’ saving (and consumption) be-
havior and, in fact, in understanding the relative importance of life cycle saving
versus intergenerational transfers in aggregate saving.

Among the various models of transfer motives that have been put forward,
empirical evidence seems to suggest that intergenerational transfers occur mainly
because parents care about their children (in one way or another), that is, parents
are “altruistic” toward their children (e.g. Kotlikoff, 1988; Hayashi, 1992). So,
an important question arises: How to model “altruism” in explaining intergener-
ational transfers? A simple and useful formulation, associated with the seminal
contributions of Barro (1974) and Becker (1974), assumes that parents obtain
utility from their children’s utility. The model implies that transfers from parents
to children are intended to increase children’s consumption and welfare. In fact,
the Barro-Becker model has been so influential that it is often referred to as
the “altruism” model in almost all empirical studies on testing the motives of
intergenerational transfers.

Recent empirical studies (e.g. Altonji, Hayashi and Kotlikoff, 1992, 1997;
Hayashi, 1995; Cox and Rank, 1992; Wilhelm, 1996), however, seem to have
consistently shown that the assumption that parents’ utility depends on children’s
utility may not be consistent with the observed evidence on intergenerational
transfers. As suggested by some of these authors, a problem of the assumption
that parents’ utility depend on their children’s utility is that it implies that there
is no intergenerational conflict. For example, it implies that different generations
of the same dynasty share the same collective budget constraint. In fact, Bern-
heim and Bagwell (1988) even show that this assumption has the counter-factual
implication that all the members of a society belong to a “large happy family”,
which implies the irrelevance of all distributional policies and defies the existence
of market economies.

However, the statistical rejections of the hypothesis of utility dependence
do not necessarily rule out the importance of “altruism” for intergenerational
transfers. In fact, there are alternative models of “altruism” that complement
the Barro-Becker model in explaining intergenerational transfers. Among others,
Kohlberg (1976) and Bernheim and Ray (1989) develop models based onpater-
nalistic altruism. In particular, they show that if parents’s utility depend on the
consumption of their future generations, bequests may occur despite the existence
of intergenerational conflicts.

The current paper tries to develop an alternative “paternalistic preferences”
model, along the line of Pollak (1988) and Chu (1991). Pollak (1988) argues
that parents’ utility depends on the pattern of their children’s consumption. For
examples, he observes that most parents in the U.S. are willing to spend money
on children’s college education and are willing to provide some of the down
payments for children’s home purchases, but will not give the children the same

1 For example, see the debate between Modigliani (1988) and Kotlikoff (1988).
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amount of money to buy sports cars or donate to “Green Peace”. Chu (1991)
proposes that the “altruism” from parents to children arises because parents care
about the survival of their gene. Based on this assumption, he explains that the
“primogeniture” (in ancient times) emerged as family heads’ optimal policy to
minimize the probability of their lineal (dynastic) extinction.

The insight of the above models seems to be that parents are “altruistic”
toward their children, not so much because they care about children’s welfare
per se as because they care about their offspring’s certain “characteristics” (i.e.
the quantity and the quality of the offsprings in terms of Becker, 1960). An
individual’s “characteristics” desired by parents may include his (her) educational
attainment, social-economic status, health, intelligence, ability to support a family
and educate children, etc.2 But parents may care little about their children’s
consumption (e.g. buying a sports car or attending a Michael Jackson concert) that
only increase the children’s utility or pleasure but does not necessarily improve
the quality of children.

Based on this insight, this paper tries to formalize the idea that transfers
from parents to children are to improve certain characteristics of the offsprings.3

The starting point of this model is to formulate a utility function in which an
individual obtains utility from the quantity and the quality, or certain character-
istics, of his childrenand grandchildren. The formulation implies that parents do
not care about children’s utility per se. Instead, parents and children are linked
through their common concern of raising or educating grandchildren; transfers
from parents to children are intended to induce the children to spend more on the
grandchildren to increase the (expected) quantity or the quality of grandchildren.
Thus, in this model, intergenerational conflicts and intergenerational commonality
co-exist.

In our model, the succession of generations does not behave like a single
(immortal) decision maker: A generation wants to make transfers (bequests) to the
next generation, but the two generations have different preferences about what to
do with the transfers. So, our model involves a game theoretical framework rather
than an infinitely lived “representative agent” analysis as implied by the Barro-
Becker model.4 Meanwhile, because the strategic interaction between parents and

2 From the evolutionary perspective, this assumption seems to have a satisfactory philosophical
foundation. Clearly, the more children an individual has, the more likely he will able to pass his
“gene” to his future generations. But why do people also care about the quality of their children?
There are two possible explanations: First, as suggested by Becker (1981), a more healthy, wealthy,
and better educated individual will be in a better position in the marriage market. Second, humans may
desire to pass on to their offspring not only their genes but also some other “desired characteristics,”
which may include an individual’s educational attainment, religion, and social-economic status. The
necessity of this extension and the plausibility of this explanation can be illustrated by the observation
that some people adopt children while some people disinherit their children when their children marry
someone belonging to a different race or religion.

3 Pollak (1988) mainly put forward his basic idea in his influential paper, but a more rigorous
framework need to be developed, while Chu’s (1991) model focuses on the division of bequest among
children, assuming that the total amount of bequest (as a function of parents’ wealth) is exogenously
determined by habit or social custom.

4 The first paper of strategic bequest motive is by Bernheim, Shleifer, and Summers (1985), who
analyze a model in which parents use bequest to influence children’s behavior. Because children’s
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children, in turn, is influenced by the strategic interaction between children and
grandchildren, and so on, the parents utility (or payoff) function depends on the
strategy profile of all future generations. Thus, the model is built in a Markovian
game framework to account for all intergenerational strategic interactions. The
model proves the existence of a stationary Markov Perfect equilibrium. The
analysis also shows that parents will make positive amount of transfers if and
only if their total wealth is above a certain level and that the amount of transfer
is non-decreasing with one’s wealth, holding the average income of the economy
constant.

Further, under some reasonable assumptions, the analysis shows that the pro-
posed transfer motive will diminish as the average income of an economy is
sufficiently high. Thus, this analysis suggests that as people’s incomes continue
to rise beyond a certain level, the (extended) life-cycle hypothesis,5 which as-
sumes away bequest motives that are based on “altruism,” will tend to be a better
and better approximation for explaining most people’s saving behavior. In other
words, the model implies that as people’s incomes continue to rise beyond a cer-
tain level, the relative importance of bequests in aggregate saving will tend to be
smaller and smaller. Thus, this result provides an explanation for the recent de-
cline of the saving rates in the U.S. and other developed countries.6 Finally, this
implication distinguishes this model from most other “altruism” models, which
typically imply that parents’ bequests increase as their incomes rise (regardless
of the average income) (e.g. Yaari, 1965; Blinder, 1975). In fact, this implica-
tion is shared by the literature that emphasize bequests are entirely accidental
(e.g. Fuster, 1999). In these models, an increase in average income might lead to
less uncertainty in old-age care, or deeper annuity markets, so that (accidental)
bequests would decline.

In what follows, Section 2 sets up the basic analytical framework; Section 3
analyzes the proposed transfer motive in a Markovian game framework; Section
4 examines how average income may affect the relative importance of life-cycle
saving versus intergenerational transfers in aggregate saving; Section 5 offers
concluding remarks; Mathematical proofs are all provided in Section 6.

2 Individuals’ endowments and preferences

Consider a small open economy that operates in a perfectly competitive world in
which economic activity extends over an infinite discrete time. Every individual
in this economy makes economic decisions only for one period. The total wealth

certain behavior may affect children’s characteristics, our model is related to theirs. But this model
extends their model by showing that the transfers from parents to children may be motivated to
improve the quality ofgrandchildren.

5 For example, according to Hayashi (1992), the extended LCH includes bequest (transfer) motives
that are not motivated by any kind of “altruism.”

6 For example, the net national saving rate in the U.S. droped from 10.7% in the 1960s to 3.8%
in the 1980s (Kauffmann, 1993). This dramatic decline of saving rate seems to be one of the biggest
concerns and puzzles for economists in the past ten years.
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of an individual who is “born” (or put differently, becomes a decision maker in
this model) at timet , Yt , consists of his own endowment,wt , and non-negative
transfers from his parents,Bt−1. Suppose that the interest rate,r , is constant over
time, then

Yt = wt + (1 + r)Bt−1 (1)

Now, we formulate an individual’s utility function based on the discussion
in the introduction. The formulation is based on Becker (1960, 1981). In his
study of fertility, Becker proposes that an individual obtains utility from two
sources: (1) his material consumption,Ct and (2) the quantity and quality, or
certain “desired characteristics”, of his children. While Becker’s theory has been
very successful in improving our understanding of fertility, as discussed in the
introduction, the above formulation is not adequate to explain bequests. Thus,
we extend Becker’s formulation one step by assuming that an individual obtains
utility from a third source: (3) the quantity and quality, or certain characteristics,
of his grandchildren. One may argue that an individual also obtains utility from
some “characteristics” of all of his future offspring. However, for the purpose of
this paper, the formulation in the model is adequate to generate qualitatively the
same results to explain intergenerational transfers as more detailed considerations.

Since the focus of this paper is on intergenerational transfers, to make the
model tractable, we simplify an individual’s decision as to the expenditure on
improving his children’s “desired” characteristics into a discrete choice.7 De-
pending on the level of development of the economy, the discrete choice can be
interpreted (1) either as a choice of the quantity of children: whether to have a
child or not,8 or (2) as a choice of the quality of children: whether to have a
“high quality” (or type H ) child or “low quality” (or type L) child,9 assuming
that every individual has a child. For simplicity of exposition, we might as well
only follow the second interpretation in the model. But it should be noted that
the following analysis is consistent with either of these two interpretations.

The cost of having a typeH child is assumed to be fixed and is denoted
by d , while the cost of having a typeL child is normalized to be zero. The
utility that an individual gets from having a typeH child is assumed to be fixed
and is denoted byX (X > 0); otherwise, it is normalized to be equal to zero.
Meanwhile, an individual also obtains utility from the quantity and quality, or
certain characteristics, of his grandchildren. We assume that the utility that an
individual obtains from his child’s having a typeH child is γX , whereγ is the

7 Clearly, detailed discussion of the optimal quantity or quality of children is not essential to the
questions that we are going to address.

8 For example, this type of choice may include: (1) whether to pay the dowry or brideprice or
simply the cost of the wedding (e.g. according to Rao (1993), dowry accounts for more than 50% of
household wealth in rural India.); (2) whether to have an additional child; (3) whether to pay medical
expenses to save a very sick child.

9 For example, this type of choice may include: (1) whether to pay the tuition for children’s
education in private school or college; (2) whether to pay the cost to live in a good neighborhood
for the children to have good peer effects on their human capital formation. Alternatively, we may
interpret typeH child and typeL child as two different values of the index of the combination of
the quantity and quality of children.
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discount factor (γ > 0); the utility that he obtains from his child’s having a type
L child is zero. Summarizing the above, we can express an individual’s aggregate
expected utility function as

u(Ct ) + χ(child is of typeH )X + χ(grandchild is of typeH )γX (2)

whereχ is an indicator function;u() is the utility function from an individual’s
material consumption. Clearly, this utility function (2) captures the idea that
an individual obtains utility from the “characteristics” of his offspring, but not
from their utility per se. We assume thatu() satisfies the following neoclassical
property.

Assumption 1 u() is strictly increasing, strictly concave and satisfies the Inada
condition, namely

u ′(Ct ) > 0, u ′′(Ct ) < 0,∀Ct ≥ 0; lim
Ct →0

u ′(Ct ) = ∞, lim
Ct →∞

u ′(Ct ) = 0.

In this model, we assume that the expenditure on children is directly made
only by the parents, not the grandparents.10 So the grandparents can only induce
the parents to spend the right amount of resources on the grandchildren. Further,
for technical simplicity, we also assume that an individual can have a typeH
grandchild only if he has a typeH child. The essence of this assumption is
intuitive because either the quantity or the quality of grandchildren is strongly
positively correlated to that of children (e.g. Becker, 1981).11

Based on the above assumptions, if an individual has a typeL child, then he
only gets utility from his own consumption. Thus, his utility becomes

u(Yt )

On the other hand, if an individual chooses to have a typeH child, then he
first has to spend the fixed cost,d , on the child. Meanwhile, he makes non-
negative transfers,Bt , to his child to influence the probability of having a type
H grandchild. In this case, we can write his budget constraint as,

Ct + d + Bt = Yt (3)

An individual’s own endowment is assumed to be a random variable before he is
“born”, so it is uncertain whether he will choose to have a typeH child ex ante.
Thus, when an individual has a typeH child, the utility that he obtains from his
grandchild is an expected value because he is uncertain about his grandchild’s
type. Suppose the probability that the child will have a typeH grandchild, which
will be endogenously determined in the model (next section), is denoted byp,
then his aggregate utility function is

10 In reality, expenditure on the grandchildren may be also made directly by the grandparents, which
often takes the form of “in kind” transfers. But this consideration entails a different formulation and
deserves a separate paper.

11 This assumption is more intuitive if we follow the first interpretation, which applies well in a
poor economy: Clearly, if one does not any children, he or she will not have any grandchildren.
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u(Ct ) + X + pγX (4)

The probability that the child will have a typeH child, p, will be endoge-
nously determined by the strategic interactions of different generations. From
above, it is easy to see that an individual’s strategy set includes two elements:
One is the condition that he will choose to have a typeH child; the other is the
amount of transfers that he will make to his child if he has a typeH child. Now,
we define

ψt =

{
1 if the individual choose to have a typeH child
0 otherwise

Then, an individual’s strategy is to chooseBt andψt . And, we define,

st ≡ {ψt ,Bt}

There are two types of individuals in the economy: typeH individuals and
type L individuals. Since we assume an individual can have a typeH child
only if he belongs to typeH , a typeL individual’s strategies are very simple:
he will consume all of his wealth and choose to have a typeL child under all
circumstances. The emphasis of the analysis is on typeH individuals. Formally,
their strategies is defined as follows.
Definition 1 The strategy set of a type H individual who is “born” at time t is

S ≡ {st : st ∈ ({1} × R+)U({0} × {0})}

where R+ denotes the set of non-negative real numbers.

An individual’s own endowment is a random variable before he is “born”. The
property of the probability distribution of a typeH individual’s own endowment
(e.g. his labor income) is described as follows.12

Assumption 2 The distribution of a type H individual’s own endowment, w̃, is
time-invariant, and

w̃ ∼ [a,∞)

where “a” is a non-negative constant. The cumulative distribution function of w̃,
F (), is twice differentiable.

We assume an individual’s endowment is only revealed after he is “born”. If
an individual transfersBt to his child, then the child’s future total wealth,Ỹt+1,
can be expressed as,

Ỹt+1 = w̃ + (1 + r)Bt (5)

12 As discussed earlier, typeL individuals do not make any intergenerational transfers. Thus, there
is no need to discuss typeL individuals’ endowment distribution.
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3 Intergenerational transfers in Markov perfect equilibrium

In the last section, we formulated a simple utility function (2), which implies
that parents do not care about children’s utility per se. In this framework, parents
and children are linked through their common concern in raising and educat-
ing grandchildren; transfers from parents to children are intended to induce the
children to spend more on the grandchildren, so as to increase the (expected)
quantity or quality of grandchildren. So, the succession of generations does not
behave like a single (immortal) decision maker: A generation wants to make
transfers (bequests) to the next generation, but the two generations have differ-
ent preferences about what to do with the transfers. Also, since the strategic
interactions between the parents and the children, in turn, are influenced by the
strategic interactions between the children and the grandchildren, and so on, the
parents utility (or payoff) function depends on the strategy profile of all future
generations. Thus, the model is built in a Markovian game framework to account
for all intergenerational interactions.

As in other studies on infinitely repeated intergenerational interactions (e.g.
Bernheim and Ray, 1987; Leininger, 1986), we will assume that all generations
select (stationary) Markov (perfect) strategies, which indicates that individuals
only select payoff-relevant strategies. In this model, at any given periodt , the
only state variable that affects an individual’s utility (or payoff) is his total wealth
Yt . So his Markov strategiesψt andBt are both functions of onlyYt .

In what follows, we will try to prove the existence of a stationary Markov
perfect equilibrium of the model. In Markov perfect equilibrium, individuals only
select Markov subgame perfect Nash strategies (e.g. Bernheim and Ray, 1987;
Leininger, 1986). Formally,
Definition 2 The sequence {st}∞

0 is a Markov perfect equilibrium if (1) for all k ,
sk is the optimal strategy for the individual of generation k if he believes that his
future generations will play the strategy, {s}∞

k+1; (2) an individual’s strategies are
functions only of his total wealth, which is the only payoff-relevant state variable
at any given period.

The first part of the definition indicates the equilibrium is a Nash equilibrium
of every subgame, while the second part indicates the equilibrium is Markov.
Then, the stationary Markov perfect equilibrium is defined as,
Definition 3 The sequence {st}∞

0 is a stationary Markov perfect equilibrium if it
is a Markov perfect equilibrium and

s0 = s1 = s2 = ......

Now, we add another assumption,

Assumption 3

u(0) + (1 +γ)X < u(d )

Remark. This assumption means that an individual’s having a typeH child is a
“luxury” good, while his material consumption is a “necessity”. In particular, if
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an individual’s total endowment is just enough to pay the cost of having a type
H child, he will be better off by having a typeL child.

Based on the above description, we have the following theorem.
Theorem 1. (1) There exists a stationary Markov perfect equilibrium in which
a type H individual will choose to have a type H child if and only if his total
wealth is greater than or equal to a threshold level of wealth Ȳ . (2) Given a
Markov Perfect equilibrium characterized by a threshold Y , there exists a unique
Y c, such that an individual will leave a positive amount of transfer if and only if
the amount of his wealth is greater than Y c . Meanwhile, the amount of transfer
is non-decreasing with one’s wealth.
Remark. The first part of this theorem characterizes a stationary Markov Perfect
equilibrium in an infinitely repeated dynamic game, in which an individual will
play the above strategy if and only if hebelieves his child will play the same
strategy.13 In the case that there are multiple Markov Perfect equilibria, we might
as well assume that the choice ofȲ is determined by some social norms or “focal
points” (e.g. Rasmusen, 1989). The second part of the theorem characterizes the
condition that an individual leaves positive amount of transfers to his child. It
indicates that the more wealth an individual has, the more transfers he is likely
to make. This implication seems to be consistent with observed evidence (e.g.
Menchik and David, 1983).

From Theorem 1 and equation (1), it is easy to see that given parents’ transfers
Bt , an individual will have a typeH child if and only if his own endowment is
greater than or equal tōY −(1+r)Bt . Thus, we can now expressp, the probability
that the child will have a typeH child, as

p = P{w̃ : w̃ ≥ Ȳ − (1 + r)Bt}
= 1− P{w̃ : w̃ < Ȳ − (1 + r)Bt}
= 1− F (Ȳ − (1 + r)Bt ) (6)

We denotef () as the density function of ˜w, then,

dp
dBt

= (1 + r)f (Ȳ − (1 + r)Bt ) ≥ 0 (7)

From (4) and (6), we can rewrite the objective function (i.e. expected aggre-
gate utility function) of an individual who has a typeH child as,

u(Yt − d − Bt ) + (1 +γ)X − F (Ȳ − (1 + r)Bt )γX (8)

13 When we follow the first interpretation of the discrete choice of whether to have a child or not,
the first part of this theorem implies that richer families tend to have more children. There are several
commemts on this implication: (1) Throughout human history until two centuries ago, parents invested
little in children’s quality, and richer families did have more children (Becker, 1981). Indeed, there
had been a strong positive correlation between population growth and economic growth (Becker,
1981). (2) In modern society, when the quality of children (e.g. their educational achievement) is an
important concern for the parents, it may not be proper to follow the first interpretation. In this case,
it is more proper to follow the second interpretation. Alternatively, we may interpret typeH and type
L as two different values of the index of the combination of the quantity and quality of children.
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The first order condition is therefore,

u ′(Yt − d − Bt ) ≥ γ(1 + r)Xf (Ȳ − (1 + r)Bt ), Bt ≥ 0 (9)

with strict equality holding ifBt > 0.
From the first order condition (9) together with (7), clearly, we have the

following important empirical implication: If an individual cares about certain
characteristics, rather than the utility, of his offspring, the amount of transfers that
he leaves to his child is determined only by the trade-off between the marginal
utility of his own consumption and the increment of the probability of improv-
ing certain characteristics of his offspring, but not by the trade-off between his
consumption and his children’s consumption. Thus, the model implies the co-
existence of intergenerational conflicts and commonality.

4 Intergenerational transfers and the life-cycle hypothesis

This section shows that the relative importance of intergenerational transfers and
the Life-cycle Hypothesis (LCH) is related to the level of development of an
economy. In this section, we make the following assumptions.
Assumption 4

ln(w̃ − a) ∼ N (µ, δ2), δ > 0

Remark. Roughly speaking, this assumption means that individuals’ own endow-
ment (e.g. labor income) follows a (non-degenerate)log-normal distribution. This
is in accord well with the literature on income distribution (e.g. see the survey
by Aghion and Bolton, 1992).

Assumption 5
ln d = αµ, α < 1

Remark. This assumption takes into account the fact that the cost of children
(e.g. education) may increase as the average income of an economy rises, but it
assumes that the cost is always only a fraction of the mean income.

Assumption 6
There exists some µ1, such that when µ ≥ µ1, we have

δ2

µ
≤ 1 − α

3

Remark. Note that the right hand side of the above inequality is a positive con-
stant. So, if we interpret the ratio of the variance and the mean of the income
distribution of an economy as a measure of income inequality, simply speak-
ing, this assumption means that when the mean income of an economy reaches
a certain level, its income inequality does not increase as the mean income of
the economy continues to increase. This assumption seems to be consistent with
a stylized fact between income inequality and economic growth (e.g. Kuznets,
1955).
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Now, we assume the utility function of individuals’ material consumption
takes the following form.

u(x ) = ln x

Also, we assume thata = 0, which takes into account that there are very poor
(type H ) individuals at any level of the economic development.

Based on the above descriptions, we have the following theorem.
Theorem 2. Under the above stated assumptions and given a Markov Perfect
equilibrium characterized by a threshold Y , as the mean income, µ, becomes
sufficiently large, (1) the proportion of people who make transfers to their chil-
dren approaches to zero; (2) the proportion of people who choose to have type-H
children approaches to one.

Remark. The basic logic of this theorem is as follows: On the one hand, because
the cost of children is only a fraction of the mean income (Assumption 5) and
having a typeH child is a “luxury” good (Assumption 3), the probability that
an individual chooses not to have a typeH child (even in the absence of his
parent’s transfer) approaches to zero as mean income approaches to infinity.
Thus, parents’ transfers motive decreases as average income rises. On the other
hand, the law of diminishing marginal utility from material consumption implies
that people have stronger transfer motive as their incomes rise. However, under
the above assumptions, as mean income approaches to infinity, the probability
that the child does not pay for the grandchild’s education (in the absence of his
parent’s transfer) approaches to zero at a faster speed than the parent’s marginal
utility from material consumption, which implies that “Bt = 0” satisfies the
first order condition. Thus, in this case, most people make no transfers to their
children.

This theorem has several interesting implications. First, this result indicates
that the life cycle hypothesis, which assumes away individuals’ transfer motives
based on “altruism,” will likely be a good approximation for explaining most
people’s saving behavior when the average income of the economy is sufficiently
high.14 In other words, the model implies that as an economy gets sufficiently
rich, the relative importance of bequests will tend to be smaller and smaller as
mean income rises.

Second, because the total saving rate decreases as the relative importance of
intergenerational transfers decreases, the theorem provides an explanation for the
recent decline of the saving rates in the U.S. and many other developed coun-
tries, one of the biggest concerns and puzzles for economists in the past ten years.
Although other reasons clearly also exist to explain the observed phenomenon,
some evidence suggests that our explanation is empirically significant. For ex-
ample, Auerbach, Kotlikoff and Weil (1992) document a significant increase in
the annuitization of America’s elderly in the past few decades, which implies a
declining bequest motive.

14 This theorem does not preclude the bequest behavior of a very small minority of extremely rich
people, whose consumption is beyond their “bliss” point and who may have other transfer motives.
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Finally, this implication distinguishes this model from many other “altruism”
models which assume that bequest is a normal or “luxury” good, and hence imply
that parents’ bequests increase as their incomes rise (regardless of the average
income) (e.g. Yaari, 1965; Blinder, 1975).

5 Conclusion

This paper provides a model that attempts to help explain how “altruism” re-
sults in intergenerational transfers. Extending some existing literature (e.g. Pol-
lak, 1988; Chu, 1991; Becker, 1960; Bernheim et al., 1985), this paper formal-
izes the idea that intergenerational transfers occur because people care about
the “characteristics” of their offspring. Specifically, the model assumes that an
individual obtains utility from the quantity and the quality, or certain character-
istics, of his childrenand grandchildren. The formulation implies that parents do
not care about children’s utility per se. Instead, parents and children are linked
through their common concern of raising or educating grandchildren; transfers
from parents to children are intended to induce the children to spend more on the
grandchildren to increase the (expected) quantity or the quality of grandchildren.

In our model, the succession of generations does not function as a single
(immortal) decision maker: A generation wants to make transfers to the next
generation, but the two generations have different preferences about what to do
with the transfers. Also, because the strategic interactions between parents and
children are influenced, in turn, by the strategic interactions between children and
grandchildren, and so on, the parents’ utility function depends on the strategy
profile of all future generations. Thus, the process is modelled in an infinite
Markovian game framework to account for all intergenerational interactions. The
model proves the existence of a stationary Markov Perfect equilibrium. Also, it
shows that parents will make positive amount of transfers if and only if their
total wealth is above a certain level and that the amount of transfer is non-
decreasing with one’s wealth, holding the average income constant. Thus, the
model establishes a rigorous framework that accommodates the co-existence of
intergenerational conflicts and commonality.

Further, under some additional assumptions, the analysis shows that the pro-
posed transfer motive will diminish as the average income of an economy is
sufficiently high. Thus, this analysis suggests that as people’s incomes continue
to rise beyond a certain level, the (extended) life-cycle hypothesis, which assumes
away bequest motives that are based on “altruism,” will likely be a better and
better approximation for explaining most people’s saving behavior. Meanwhile,
this result provides an explanation for the decline of the saving rates in the U.S.
and other developed countries.

Finally, the model can be extended in future research. For example, for sim-
plicity, we have assumed that individuals operate in a small open economy so
that interest rate is constant over time and the distribution of an individual’s
own endowment (or labor income) is time-invariant. In future research, it will be
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interesting to examine the relationship between bequests and average income in
a model taking into account that bequests augment the capital stock and endoge-
nously increase average labor income for the next generation. In particular, as
the model implies that parents’ bequests to children will ultimately decrease and
parents’ expenditure on children’s education may increase proportionately with
average income, the extension of the model will examine the relative importance
of physical capital accumulation and human capital accumulation at different
levels of economic development.

6 Proofs

To prove Theorem 1, we first have the following lemma.
Lemma 1. If a (type H ) individual of generation t chooses to have a type H child
when his total wealth is Ȳt , then he will choose to have a type H child if his total
wealth is greater than Ȳt .
Proof. Since individuals of all generations only select Markov strategies, an
individual’s strategies are functions only of his total wealth, which is the only
payoff-relevant state variable at any given period. So, the probability that he
will choose to have a typeH child is a function only of his future total wealth,
which is a random variableex ante. Also, since every individual has the same
probability distribution of future endowment, if an individual of generationt + 1
receivesBt amount of transfers from his parents, then his future total wealth is
a function only ofBt . Thus, we can define

p = Q(Bt )

Suppose when the total wealth of an individual who has a typeH child is
Ȳt , his optimal strategy on the amount of transfers to his child isB̄t . Then, his
(maximal) utility of having a typeH child is

u(Ȳt − B̄t − d ) + X + γXQ(B̄t )

As we discussed in the text, an individual will consume all of his wealth if he
chooses to have a typeL child. Thus, that an individual will choose to have a
type H child when his total wealth is̄Yt indicates that

u(Ȳt − B̄t − d ) + X + γXQ(B̄t ) ≥ u(Ȳt ) (10)

Now, suppose that Lemma 1 is not always true. Namely, suppose that there
existsY 0 (Y 0 > Ȳt ), such that a typeH individual of generationt will be better
off by having a typeL child when his total wealth isY 0. This implies that the
individual will not be better off by having a typeH child if he, in particular,
transfersB̄t to his child (sinceY 0 > Ȳt , this strategy is feasible.) Thus,

u(Y 0 − B̄t − d ) + X + γXQ(B̄t ) ≤ u(Y 0) (11)

(10) implies
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X + γXQ(B̄t ) ≥ u(Ȳt ) − u(Ȳt − B̄t − d ) (12)

(11) implies
X + γXQ(B̄t ) ≤ u(Y 0) − u(Y 0 − B̄t − d ) (13)

Thus, (12) and (13) imply

u(Y 0) − u(Y 0 − B̄t − d ) ≥ u(Ȳt ) − u(Ȳt − B̄t − d ) (14)

However, the assumption of strict concavity ofu() implies whenY 0 > Ȳt , we
have

u(Y 0) − u(Y 0 − B̄t − d ) < u(Ȳt ) − u(Ȳt − B̄t − d ) (15)

(14) and (15) result in contradiction, which proves the lemma. �

This lemma indicates that a typeH individual’s (of generationt) strategy on
the condition that he will have a typeH child, ψt , can be expressed as a simple
“threshold” strategy: He will choose to have a typeH child if and only if his
total wealthYt is greater than or equal to a threshold level of wealthȲt (the
existence ofȲt will be proved in the model). Thus,ψt can be expressed as

ψt =

{
1 if Yt ≥ Ȳt

0 otherwise

So, from Definition 3, the stationary Markov perfect equilibrium entails

Ȳ0 = Ȳ1 = Ȳ2 = · · ·
Proof of Theorem 1. (1) From Lemma 1, we know that an individual’s strategy
must take the form: for someY ∗ ≥ 0, he spendsd amount of resources educating
his child if his income is greater thanY ∗; he does not spend anything if his income
is less thanY ∗.

Now we define a mapθ(Y ∗) as follows. First, given someY ∗, let

v(Y ) ≡ max
B∈[0,Y −d ]

[u(Y − d − B ) + X + γX (1 − F (Y ∗ − (1 + r)B ))] (16)

Clearly,v(Y ) is continuous. Also, Assumption 3 implies thatv(d ) < u(d ) but the
Inada condition in Assumption 1 implies thatv(Y ) > u(Y ) whenY is sufficiently
large. Meanwhile, the Envelope Theorem implies

d (v(Y ) − u(Y ))
dY

= u ′(Y − d − B ) − u ′(Y ) > 0 (17)

Thus, there exists a uniqueθ(Y ∗) such thatv(θ(Y ∗)) = u(θ(Y ∗)).
Now, we discuss the properties ofθ(Y ∗). (1) Obviously,θ(0) > 0. (2) Be-

causeF () ≤ 1, we know thatθ(Y ∗) is a bounded function. (3) Noting the
Envelope Theorem and that the density function,f (), is non-negative, we totally
differentiatev(θ(Y ∗)) = u(θ(Y ∗)) w.r.t. θ(Y ∗) andY ∗. Then, we get

dθ(Y ∗)
dY ∗ =

γXf
u ′(Y − d − B ) − u ′(Y )

≥ 0
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Then, by Tarski’s fixed point theorem (Tarski, 1955), we know there exists a
fixed point Ȳ , such thatθ(Ȳ ) = Ȳ . Then, noting (17), we know that given his
child’s strategyȲ , an individual choose to have a typeH child if and only if his
total wealth is greater or equal tōY (Regardless of the strategies of his further
future generations).

Finally, given Ȳ , from (16), it is easy to see that an individual’s (of any
generation) strategy on the amount of transfers to his child,B∗, exists and is a
function only of his total wealth.

Thus, there exists a stationary Markov perfect equilibrium that a type H
individual will choose to have a type H child if and only if his total wealth is
greater than or equal to a threshold level of wealthȲ .

(2) We will first prove the statement “the amount of transfer is non-decreasing
with one’s wealth.” The proof is similar to that of Lemma 1.

Suppose that this statement is not always true. Then, there existsY 1 andY 2

(Y 2 > Y 1 > Ȳ ), such that when an individual’s total wealth isY 1, his optimal
strategy on the amount of transfers to his child,B1, is greater than that when his
total wealth isY 2, which is denoted byB2. (Namely,B1 > B2.)

Thus, when an individual’s total wealth isY 1, we have

u(Y 1 − B1 − d ) + X + γXQ(B1) ≥ u(Y 1 − B2 − d ) + X + γXQ(B2)

namely

γXQ(B1) − γXQ(B2) ≥ u(Y 1 − B2 − d ) − u(Y 1 − B1 − d ) (18)

On the other hand, when an individual’s total wealth isY 2, we have

u(Y 2 − B1 − d ) + X + γXQ(B1) ≤ u(Y 2 − B2 − d ) + X + γXQ(B2)

namely

γXQ(B1) − γXQ(B2) ≤ u(Y 2 − B2 − d ) − u(Y 2 − B1 − d ) (19)

(18) and (19) implies

u(Y 1 − B2 − d ) − u(Y 1 − B1 − d ) ≤ u(Y 2 − B2 − d ) − u(Y 2 − B1 − d ) (20)

However, the assumption of strict concavity ofu() implies whenY 2 > Y 1and
B1 > B2, we have

u(Y 1 − B2 − d ) − u(Y 1 − B1 − d ) > u(Y 2 − B2 − d ) − u(Y 2 − B1 − d ) (21)

(20) and (21) result in contradiction, which proves the second part of the theorem.
Now, from (9) andu ′(∞) = 0 (Assumption 1), we know that transfers must

turn positive when an individual’s wealth reaches a certainfinite level. Let Y c

denote the lower bound of the wealth with which an individual will leave pos-
itive bequest. Then, from the statement we have just proved, we know that an
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individual will make positive amount of transfer to his child if and only if his
total wealth is greater thanY c . �

To prove Theorem 2, we need the following two lemmas,

Lemma 2. Given the cost of having a type H child, d , there exists Y u , which is
a function only of d and is independent of µ and δ, such that

Ȳ ≤ Y u

Proof. First, we defineY u , such that

u(Y u − d ) + X = u(Y u ) (22)

Noticing that it is a feasible strategy that an individual makes no transfers to his
child, we have

u(Ȳ ) = v(Ȳ ) ≥ u(Ȳ − d − 0) + X + γX [1 − F (Ȳ )] ≥ u(Ȳ − d ) + X (23)

Then, we define
R(Y ) = u(Y ) − u(Y − d ) − X

obviously,
R′(Y ) = u ′(Y ) − u ′(Y − d ) < 0 (24)

By (22) and (23), we have

R(Y u ) = 0,R(Ȳ ) ≥ 0

therefore, by (24), we have
Ȳ ≤ Y u

�
Lemma 3. Given a Markov Perfect equilibrium characterized by a threshold Y ,
Let B∗(Yt ) denote an individual’s transfer when his total wealth is Yt , then there
exists a µc such that when µ ≥ µc , we have B∗(Yt ) = 0, where Yt satisfies

ln Yt ≤ µ

(
1 +

1 − α

3

)

Proof. Recall that the objective function (8) is

u(Yt − d − Bt ) + (1 +γ)X − F (Ȳ − (1 + r)Bt )γX

The basic procedure of proving this theorem is as follows: (1) we will show that
Bt = 0 satisfies the first order condition whenµ is sufficiently large; (2) we will
show that the second order condition is negative whenµ is sufficiently large,
which implies thatBt = 0 is the only optimal solution.

By Assumption 4, ln( ˜w − a) ∼ N (µ, δ2). So,
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F (Ȳ − (1 + r)Bt ) = P{w̃ : w̃ < Ȳ − (1 + r)Bt}
= P{w̃ : w̃ − a < Ȳ − (1 + r)Bt − a}
= P{w̃ : ln(w̃ − a) ≤ ln(Ȳ − (1 + r)Bt − a)}
= Φ

(
ln(Ȳ − (1 + r)Bt − a) − µ

δ

)

whereΦ denotes the cumulative function of the standard normal distribution.
Then,

dF (Ȳ − (1 + r)Bt )
dBt

= − 1 + r

Ȳ − (1 + r)Bt − a

1√
2πδ

e− [ln(Ȳ −(1+r)Bt −a)−µ]2

2δ2 (25)

Recall the assumptions thatu(x ) = ln x , anda = 0 in Section 4, the first order
condition can be expressed as

− 1
Yt − d − Bt

+
(1 + r)γX

Ȳ − (1 + r)Bt

1√
2πδ

e− [ln(Ȳ −(1+r)Bt )−µ]2

2δ2 ≤ 0, Bt ≥ 0 (26)

In the following, we will first show thatBt = 0 is a solution to the above
inequality whenµ is sufficiently large. Namely, we are going to show that when
µ is sufficiently large,

− 1
Yt − d

+
(1 + r)γX

Ȳ

1√
2πδ

e− [ln Ȳ −µ]2

2δ2 < 0 (27)

BecauseYt ≥ Ȳ > d , (27) is equivalent to[
(1 + r)γX

Ȳ

1√
2πδ

e− [ln Ȳ −µ]2

2δ2

]
/

1
Yt − d

< 1 (28)

From Lemma 2, we know̄Y ≤ Y u . So,

µ− ln Ȳ > µ− ln Y u

From (22), it is easy to show that

ln Y u = ln d − ln(1 − e−X )

So,
µ− ln Ȳ > µ− ln d + ln(1− e−X )

Meanwhile, noting Assumption 5, whenµ is sufficiently large,

µ− ln Ȳ > µ− ln d + ln(1− e−X ) = (1− α)µ + ln(1− e−X ) > 0

Thus,
(µ− ln Ȳ )2 > [(1 − α)µ + ln(1− e−X )]2

now, notingȲ > d = eαµ and µ
δ2 ≥ 3

1−α (Assumption 6), we have
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limµ→∞[ (1+r)γX
Ȳ

1√
2πδ

e− [ln Ȳ −µ]2

2δ2 ]/ 1
Yt −d ]

≤ limµ→∞[ (1+r)γX
Ȳ

√
2πδ

e− [(1−α)µ+ln(1−e−X )]2

2δ2 (Yt − d )]

= limµ→∞[ (1+r)γX
Ȳ

√
2πδ

e− (1−α)2µ2

2δ2 (Yt − d )]

≤ limµ→∞[ (1+r)γX√
2πδ

e− (1−α)2µ2

2δ2 Yt
d ]

≤ limµ→∞[ (1+r)γX√
2πδ

e− 3(1−α)µ
2 e(1+1−α

3 )µe−αµ]

= limµ→∞[ (1+r)γX√
2πδ

e− (1−α)µ
6 ] = 0

(29)

Therefore, there exists aµc
1, such that whenµ ≥ µc

1,

(1 + r)γX

Ȳ

1√
2πδ

e− [ln Ȳ −µ]2

2δ2 ]/
1

Yt − d
< 1

In other words, whenµ ≥ µc
1, Bt = 0 is a solution to the first order condition

(26).
Now, we are going to prove that the second order condition is negative. To

derive the second order condition, we first calculate that

d2F (Ȳ − (1 + r)Bt )
dB2

t
=

(1 + r)2γX [µ− δ2 − ln(Ȳ − (1 + r)Bt )]√
2πδ3(Ȳ − (1 + r)Bt )2

e− [ln(Ȳ −(1+r)Bt )−µ]2

2δ2

Meanwhile,u ′′(Yt − d − Bt ) = − 1
(Yt −d−Bt )2 . So, the second order condition is,

− 1
(Yt − d − Bt )2

− (1 + r)2γX [µ− δ2 − ln(Ȳ − (1 + r)Bt )]√
2πδ3(Ȳ − (1 + r)Bt )2

e− [ln(Ȳ −(1+r)Bt )−µ]2

2δ2

Clearly, the second order condition is negative if

µ− δ2 − ln(Ȳ − (1 + r)Bt ) ≥ 0

Noticing Lemma 2, we can show in the following that the above inequality is
satisfied ifµ ≥ µc

2 ≡ − 3 ln(1−e−X )
2(1−α)

µ− δ2 − ln(Ȳ − (1 + r)Bt ) ≥ µ− 1−α
3 µ− ln Ȳ ≥ µ− 1−α

3 µ− ln Y u

= µ− 1−α
3 µ− ln d + ln(1− e−X ) = 2(1−α)

3 µ + ln(1− e−X )
≥ − ln(1 − e−X ) + ln(1− e−X ) = 0

Thus, whenµ ≥ µc ≡ max(µc
1, µc

2), B∗ = 0 satisfies the first order condition
(26) and the second order condition is negative. Therefore, whenµ is sufficiently
large,B∗ = 0 is the only optimal solution. �
Proof of Theorem 2. Lemma 3 shows that whenµ ≥ µc , the proportion of
people who do not make transfers is not less than

F

(
µ

(
1 +

1 − α

3

))
= Φ

(
µ(1 + 1−α

3 ) − µ

δ

)
= Φ

(
(1 − α)µ

3δ

)
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By Assumption 6, whenµ ≥ µ1, δ ≤
√

1−α
3

√
µ

Φ

(
1−α

3 µ

δ

)
≥ Φ


 1−α

3 µ√
1−α

3
√
µ


 = Φ

(√
1 − α

3
√
µ

)

So, asµ → ∞, Φ(
√

1−α
3

√
µ) → 1. Namely, as the mean income becomes

sufficiently large, the proportion of people who make transfers approaches to
zero.

To prove the second part of the theorem, we first note that

ln Y ≤ ln Y u = ln d − ln(1 − e−X )

Then, in the absence of bequests from parents, the proportion of people who
choosenot to have type-H children is

F (Y < Y ) = F (ln Y < ln Y ) ≤ F (ln Y ≤ ln d − ln(1 − e−X ))
≤ F (ln Y = αµ− ln(1 − e−X ))

= Φ
(

αµ−ln(1−e−X )−µ
δ

)
= Φ

(
−(1−α)µ−ln(1−e−X )

δ

)

By Assumption 6, whenµ≥µ1, δ≤
√

1−α
3

√
µ. So, asµ→∞, −(1−α)µ−ln(1−e−X )

δ

→ −∞, which impliesΦ(−(1−α)µ−ln(1−e−X )
δ ) → 0. So, as the mean income

becomes sufficiently large, the proportion of people who choose to have type-H
children approaches to one when they receive no transfers from their parents.
Clearly, by Lemma 1, parents’ transfers to children do not discourage children to
have type-H grandchildren. So, we have proved the second part of the theorem.

�
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