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Evolution of Individual Preferences and Persistence
of Family Rules

Abstract

How does the distribution of individual preferences evolve as a result of marriage between
individuals with different preferences? Could a family rule be self-enforcing given individual
preferences, and remain such for several generations despite preference evolution? We show that
it is in a couple’s common interest to obey a rule requiring them to give specified amounts of
attention to their elderly parents if the couple’s preferences satisfy a certain condition, and the
same condition is rationally expected to hold also where their children and respective spouses are
concerned. Given uncertainty about who their children will marry, a couple’s expectations will
reflect the probability distribution of preferences in the next generation. We show that, in any
given generation, some couples may obey the rule in question and some may not. It is also possible
that a couple will obey the rule, but their descendants will not for a number of generations, and
then obey it again. In the long run, if matching is entirely random, either everybody obeys the
same rule, or nobody obeys any. If matching is restricted to particular subpopulations identifiable
by some visible trait, such as religion or colour of the skin, different subpopulations may obey
different rules. The policy implications are briefly discussed.
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1 Introduction

The tenet underlying most of microeconomics until not very long ago was that rational
individuals with given preferences and endowments optimize subject only to the law of
the land. More recently, economists have started to talk of norms or rules, and to ex-
amine their implications in different contexts. Cigno (1993) shows that individuals may
be constrained by self-enforcing family rules which are themselves a collectively ratio-
nal response to the economic and legal environment. This line of thought is developed
in a series of papers including, among others, Rosati (1996), Anderberg and Balestrino
(2003), and Barnett et al. (2018)." Young (1998) and Caillaud and Cohen (2000) follow
essentially the same approach to explain the emergence of self-enforcing rules at the so-
cietal, rather than family level (“social norms”).? Another strand of economic literature,
stemming from Bisin and Verdier (2001), and Tabellini (2008), assumes that optimizing
parents, motivated either by a paternalistic form of altruism, or by a social conscience,
undertake costly actions to transmit their values on to their offspring. These values are
then modified by the interaction with other individuals who received different inputs from
their parents.

The implicit assumption underlying all the contributions mentioned is that reproduc-
tion is asexual or, equivalently, that the parental couple think and act as if they were one
person. Doing away with this assumption raises a host of new questions. First, what is
the gain from forming a couple (or, why do people “marry”)? The usual answer is that
a couple can jointly produce local public goods like children, companionship, etc., they
could not produce separately; see, for example, Folbre (1994). Therefore, marriage pro-
duces a surplus. Second, how is the gain shared between the parties (“spouses”)? Since
Manser and Brown (1980), and McElroy and Horney (1981), the answer is usually that
the couple Nash-bargain over the distribution of the marital surplus; see Lundberg and

Pollak (1996), Konrad and Lommerud (2000) and Cigno (2012). Third, how are couples

LA similar idea is developed by Di Tella and MacCullogh (2002) with reference to intra-family
insurance.

2By contrast, Kranton (2016) explains social norms by directly assuming, like Akerlof and Kranton
(2000), that individuals derive disutility from deviating from what they regard as their identity.



matched? An earlier literature referring back to Gary Becker’s seminal contributions ad-
dresses the issue by envisaging a “marriage market” where potential husbands and wives
are matched much in the same way as employers and employees are matched in the labour
market; see Grossbard (2018) for a thorough survey. This literature emphasizes relative
scarcity and consequently the sex ratio. A more recent one starts from the consideration
that the benefit each partner derives from a particular match depends on the preferences
and endowments of both partners. Peters and Siow (2002), and Iyigun and Walsh (2007),
focus on endowments. Cigno et al. (2017) focus on preferences, in particular on taste
for a good without perfect market substitutes, filial attention. Assuming that married
couples Nash-bargain over the allocation of their joint time and money endowments, and
over the distribution of the marital surplus, this last article demonstrates that a young
person whose preferences are compatible with the existence of a self-enforcing family rule
requiring the young to give attention to their elderly parents will marry a young person
of the opposite sex who holds the same preferences. The couple thus formed will transmit
their common preferences to their children, who will in turn marry persons with the same
preferences and thus abide by the same rule, and so on. The fourth question concerns
information. How much does a person know about the partner before they are actually
married? We can safely assume that money endowments are common knowledge. Earn-
ing capacities may not be known with certainty, but they can be gaged with sufficient
accuracy from educational achievements. Preferences, by contrast, may well be private
information. In particular, the taste for filial attention may not be revealed until well
after the date of marriage. Cigno et al. (2017) assume that preferences are common
knowledge at all times. We examine the opposite case where a person’s taste for filial
attention is private information until a couple is formed. In both cases, the focus is on
cooperation between generations, rather than among members of the same generation as
in other articles that will be mentioned later.® This focus gives us insights into the joint
dynamics of marriage and preference transmission that would otherwise elude us.

If the taste for filial attention is private information, it cannot be a criterion for mar-

3See Section 4.



rying a person rather than another. Of course, couples may well be formed on the basis of
some observable characteristic (possibly including a person’s taste for other goods), but
the matching will in any case be random where the taste for filial attention is concerned.?
Using a stripped-down version of the model in Cigno et al. (2017), we demonstrate that
a couple will still obey a rule requiring them to provide attention for their elderly parents
if they expect their children to do the same. The latter is uncertain, however, because
the couple know their children’s preferences (or rather, they can deduce them from their
own), but not the preferences of their children’s future partners. Assuming rational ex-
pectations, we show that the share of the young who comply with a family rule in any
generation is determined simultaneously with the next generation’s preference distribu-
tion. If all persons of the same sex look the same, and a young person will thus marry
any member of the opposite sex with equal probability, everybody will eventually have
the same preferences, and either everybody will then obey the same rule, or nobody will
obey any. In the short run, however, outwardly identical persons could well have different
preferences. Given that the same may apply also to different generations within the same
line of descent, a rule could fall in abeyance for a number of generations and then spring
back to life again. By contrast, if people are differentiated by some visible characteristic
(physical appearance, language, religious practice, etc.) and the matching is assortative
in that characteristic, all individuals displaying the same characteristic (but not the rest
of the population) will hold the same preferences in the long run. Consequently, either
all people holding the same characteristic will obey the same rule, or none of them will
obey any. Here too, outwardly identical persons could then have different preferences in
the short run, and it is thus possible that only some of them obey a family rule. Whether
and how many people do that is important for policy purposes, because filial attention
does not have perfect substitutes, and only a family rule will deliver it to the old. In the
closing section, we review evidence that social policy crowds out family rules, and discuss

the desirability of such a policy.

4Evidence to this effect is reviewed in Section 5.



2 The model

Consider an economy initially populated by n men and n women. Time lasts forever,
but each member of this population lives two periods. An individual 7 is young in period
1, old in period 2. The young can work and marry, the old can do neither. The young
can also give attention to their elderly parents. The total amount of time that a young
person has for working and giving attention to parents is normalized to unity.

If a young man and a young woman marry, they have a son and a daughter.® Siblings
are not allowed to marry. Let ¢,; and a denote, respectively, i’s consumption of market
goods in period p = 1,2, and the amount of attention that this person receives in period
p =2 from k = D, S, where D is i’s daughter and S is i’s son.® Individual i’s utility

function is

Ui = c1; +1Incy + Z U (aﬁc) ) (1)
ke{D,S}

where u; (a},) = 0 for aj, < 3, and w; (a}) = &; In Baj, for aj > 5, with § > 1 and §; > 0.
We can think of §; as a measure of i’s taste for filial attention, and of 5 as a sensitivity
parameter determining the threshold below which the attention received does not yield
utility (a phone call once in a while is no good). Notice that market goods, including the
services of professional helpers, are not perfect substitutes for filial attention. Notice also
that neither i nor k is altruistic.” Therefore, 7 will not receive a} as a present. He or she
could buy it off k. Given that filial attention does not have a perfect market substitute,
however, k would set the price so high, that the entire surplus would go to k, and ¢ would
be indifferent between buying and not buying. We assume that ¢ does not buy attention

from k, but we will demonstrate that it may be in k’s interest to obey a rule dictating

the amount of attention a young person must give her or his elderly parents in specified

SWe assume this simply because our focus is on family rules rather than demography.

In the Italian Statistical Institute’s Indagine Multiscopo sulle Famiglie, “attention” is defined to
include personal services such as help with domestic chores, bureaucratic matters and health matters.
In the European Commission sponsored five-country (Norway, England, Germany, Spain and Israel)
Old Age and Autonomy: The Role of Service Systems and Inter-generational Family Solidarity (OASIS)
survey, “attention” similarly includes help with transport/shopping, house repair/gardening, household
chores and personal care, but also emotional support.

7Allowing for a modicum of altruism on either side would make the analysis less sharp without
altering the results in any substantive way.



circumstances.

When a couple marry, they observe each other’s taste for filial attention. Until then,
however, 7 knows only ¢;. Given that this parameter is private information when couples
are formed, its value cannot then be a criterion for partner choice. At this stage of the
exposition, we assume that couples are formed by randomly matching young men with
young women. Every young person has the same probability of being matched with any
other person of the opposite sex who is not the sibling. Later in the paper, we shall
allow for the possibility that sampling is restricted to a particular subpopulation. In
general, raising children will have a monetary cost and take parental time. Given that
our focus is on filial (not parental) attention, however, we take these costs to be constant
and normalize them to zero.

Consider the couple formed by a particular man f (for father), and a particular woman
m (for mother). When the couple is drawn, they may either marry or split (there is no
re-sampling). If they split, ¢ = f,m maximizes (1) with a', = aly = 0, subject to the
period budget constraints

C1; + 8§ = W,
Coi = TSy,

where s; is the amount saved by ¢ in period 1, r the interest factor and w the wage rate.®

The pay-off of singlehood is then
R, =R:= max (w —s; +1Inrs;), = f,m.

The solution to this maximization problem is

Sizl,

8The assumption that w is the same for every ¢ and constant over time is a simplification. In the
working paper version of the present article, Cigno et al. (2019), we take i’s wage rate w; to be a
random variable. That makes the model more realistic but complicates the formulae without making
any difference of substance to the results. In Cigno et al. (2017), the probability distribution of w; is
conditional on the educational investment carried out by ¢’s parents. That makes the model even more
realistic, but it has no bearing on the issues addressed in the present article.



so that

R=w—1+Inr (2)

In general, if f and m marry, they Nash-bargain the allocation of their time and
earnings. In the absence of a rule obliging either or both of them to give attention to
their respective parents, however, a;, = a%y = 0. Having set the monetary and time costs
of children equal to zero, there is then nothing for the spouses to bargain about. The
budget constraints facing ¢ = f, m are the same as in the case of singlehood, and the
individual pay-off of marriage is again }Afz = R. Strictly speaking, therefore, f and m
are indifferent between marrying or splitting. We assume that they marry. In Section 4
below, we examine the possibility that it is in either or both spouses’ interest to obey
the rule mentioned earlier, and look for conditions such that this rule is self-enforcing
and renegotiation-proof. Given, however, that these conditions depend not only on i’s
taste for filial attention, but also on that of ¢’s parents, and of i’s entire descendance, we
must first study how the distribution of the preference parameter representing this taste
evolves across generations. We do so in a context where the number of men and women
stays constant (and equal to n for each sex) across generations, because all individuals

marry and all married couples have a son and a daughter.

3 Preference evolution

There is evidence that preferences are passed on from parents to children,? but the trans-
mission is not genetic.!® That being the case, it would be reasonable to assume that
0; is a random variable with expected value equal to the mean of the parents’ ds. For

simplicity, however, we assume that J; is equal to that mean with certainty,

_5F+5M

5i 5 (3)

9Albanese et al. (2016) estimate that parental influence does not vanish when children come into
contact with the outside world. Ottoni-Wilhelm et al. (2017) report that verbal socialization is more
effective than setting a good example.

10Bjorklund et al. (2006) find that it works also with adopted children.



where F' and M denote, respectively, i’s father and mother (F and M are then, respec-
tively, D and S’s grandfather and grandmother). This simplification makes no difference
in the long run. We are interested in studying how ¢; evolves across generations.

Let t = 0,1,2,... identify a specific generation. Due to the transmission mechanism

(3), generation t may be characterized by a variety S(t) of ds. Assume that, in generation

t = 0, nl < n women (and men) are characterized by § = 6%, and n* = n — nf!
by § = §& < §H. Letting 7 := %, in generation ¢t = 0, there are 7n women (and

men) with 6 = ¢ and (1 — 7)n women (and men) with § = §~. In generation ¢ = 0, the
number of values taken by § is then S(0) = 2°+1 = 2. In the subsequent generations, the
number of possible ds increases as a result of marriages between individuals with different
ds. In generation t = 1, the possible values of § are 6%, % and 6. Consequently,

S(1) = 21 +1 = 3. In generation ¢t = 2, they are 6%, 3‘5L15H,25LZ25H,5LZ35H and 6.

Hence, S(2) = 22 + 1 = 5. In generation ¢ > 0, the possible values are

(28 —j)o" + o7 _ p
- — ot +

o — b

(5t<]) = 7 J :Oala"'72t7 (4)

and their number is S(t) = 2° + 1.
How is the random variable §;(j) figuring in (4) distributed in a given generation
t? How does the distribution of ¢,(j) evolve across generations starting from the initial

distribution (1 — 7, ) of 6% and §/? Appendix A demonstrates the following.

Proposition 1. In each generationt > 0, for n sufficiently large, the distribution of §;(j)

(§H_5L)2

converges to a binomial, with mean (1 — )6 + m6" and variance ©(1 — )~

Corollary 1. Ast — oo, the expected § held by all agents is

5 = (1 — 7)o" + w0,

These two results say that, generation after generation, the population is subject to
a “melting pot” process that eventually transitions the economy from an initial state

with two heterogeneous groups, those with 6% and those with 7, to a final state with



a homogeneous population sharing the same value of §, 0*. The transition goes through
an infinite number of intermediate states, each of which corresponds to a situation where
the d-values in (4) may coexist according to a binomial distribution, if n is large (see
Appendix A). If, for example, we set 67 = 1 and §* = 0, the long-run value of the
preference parameter is 6* = 7 = % But how long is the long run? A sensible way to
address this question is to calculate in how many generations ¢ the standard deviation of
the binomial distribution of ¢ will become o € {0.01,0.05} for 7 € {0.1,0.5}. The answer
is found solving the equation

(5H _ 5L)2

o (1l —7) =o° for 7 € {0.1,0.2,...,0.5}.

The value of ¢ associated with each (7, ) is shown in Table 1. Of course, the long-run

value of ¢ (equal to the mean of the distribution) will vary with (7, o) too.

=01 =02 7w=03 7n=04 =w=0.5
o =0.01 9.81 10.64 11.04 11.23 11.29
o =0.05 5.17 6.00 6.39 6.58 6.64

Table 1: Number of generations needed to reach a distribution of the population with standard
deviation o, given the initial distribution (1 — 7, ).

The first column of this table says that, if 10 percent of the population is initially
characterized by 6 = 1, and the remaining 90 percent by § = 0, so that the limit value of
0 is 0.1, it will take 5.17 generations for the standard deviation to become equal to 0.05,
and another 4.64 generations for it to fall to 0.01. If generations overlap every 20 years,
this means that it will take 130 years for approximately 68 percent of the population
to have a 0 comprised between 0.095 and 0.105, and more than 245 years for that same
share of the population to have a § comprised between 0.099 and 0.101 (virtually 0.1).
The remaining columns show how the convergence slows down, and the limit value of ¢§
gets closer to one, as the initial share of individuals with § = 1 rises from one tenth to
a half of the total population. It is worth noting that the evolution of the § parameter

over time is irreversible. Once someone inherits a “mixed value” of ¢, i.e., § ¢ {6, 6%},



then the possibility that one of her or his children inherits one of the two initial values
o and 6% is lost forever. Consequently, starting from some generation, everybody will

have a mixed value of §. Formally, the following result holds.

Proposition 2. The state of the economy in which no individual displays a § € {6*, 6}

s absorbing, and this state is reached in a finite number of generations, almost surely.
Proof. In Appendix B. O]

Proposition 2 states that the initial values of the taste-for-filial-attention parameter
0 are expected to disappear in a finite number of generations. Due to random matching,
there is a positive probability that the initial values of § will not be passed on to the
subsequent generation. In other words, generation after generation, the number of those
who display 6% or 6 will fall. Since this process is irreversible, when the state where no
one displays 6% or 6 is reached, the probability to remain in such a state is one for all

future generations.

4 Family rules

We are now ready to analyze family decisions in the presence of a family rule ensuring
that the young give attention to their elderly parents. The reason for focussing on filial
attention rather than income support is that the former cannot be obtained in any other
way, while the latter can. Where developed countries are concerned, there is indeed evi-
dence that what the elderly actually get is mostly attention; see, for example, Lowenstein
and Daatland (2006) and Klimaviciute et al. (2017).

According to a strand of economic literature stemming from Bisin and Verdier (2001),
and Tabellini (2008), cooperative behaviour arises because well-meaning parents expend
resources to instill pro-social values into their children. According to Alger and Weibull
(2013), by contrast, innate individual preferences have a selfish and a moral component.
Analyzing preference evolution, they show that stable preferences attribute the moral
component a weight equal to the exogenous degree of assortativity in the matching pro-

cess. As a result, cooperative behaviour may prevail. We take a different tack. Our



argument is that cooperative behaviour may emerge as a self-enforcing rule even if indi-
viduals are entirely selfish as assumed in Section 2, and matching is completely random,
simply because cooperative behaviour is incentive-compatible.!! In our specific model,
the cooperation is between members of different generations of the same family, and it
consists in the provision of filial attention by the young to the old. The rule in question
is thus a family rule.

The following two definitions formalize what we mean by cooperative behaviour and

family rule.
Definition 1 (Cooperative behaviour). The young give attention to their elderly parents.

This definition partitions the young into two groups: those who give attention to their
parents, “cooperators”, and those who do not, “non-cooperators”. The latter may include
“deviators”, who do not give attention to their parents when the latter were cooperators,
and “defectors”, who do not give attention to their parents when the latter were non-
cooperators. We are interested in studying whether the following rule can support the

cooperative behaviour in Definition 1 as a Nash-bargaining equilibrium.

Definition 2 (Family rule). A young person i must provide attention a? to elderly parent

h = F, M if the latter is not a deviator.

Note that a young person is not obliged to give attention to a deviating parent. Having
assumed that the young do not get direct utility from giving attention (or anything else)
for free, however, children will punish deviating parents by giving them no attention.
Therefore, the family rule in Definition 2 identifies two behaviours—being a cooperator
and being a defector—that do not justify punishment, and one—being a deviator—that
calls for punishment. As will be discussed later, two conditions ensure that the family
rule defined above sustains the cooperative behaviour in Definition 1. First, an individual
must be better-off obeying the rule rather than disobeying it. Second, the individual

must expect that the rule is incentive-compatible also for all her or his descendants

' The emergence of cooperation among selfish agents has been widely studied using a repeated-game
approach. See, for example, Axelrod (1981) for the case of fixed pairs, and Kandori (1992) for the case
of re-matched pairs. In our context, however, there is no repetition. Each game is played once.

10



(otherwise, by backward induction, he or she would anticipate that, starting from his
or her children, the rule would be disobeyed). In general, cooperators, defectors, and
deviators may coexist. In the long run, however, all individuals behave the same: either
they all cooperate or they all defect.

In the following subsection, we start by examining the properties of the Nash-bargaining
equilibrium under the assumption that married young people give their elders certain
specified amounts of attention, and then establish conditions such that a rule requiring

married young people to do so is self-enforcing and renegotiation proof.

4.1 Bargaining

Suppose that the (f,m) couple comply with the rule set out in Definition 2, and that they
Nash-bargain over the allocation of their time and money. Given that the best alternative
to marrying and obeying the rule in question is to marry and disobey it, i’s reservation

utility is E, for i = f,m. The Nash-bargaining (NB) equilibrium then maximizes

N = (Uf - 1%) <Um - E) (5)
subject to
Cim + 8$m = w(l —al —a)+ T, cp+sp+T=w(l—af —a}h), ©)
6
Com = TSm, Cop =TSy,

where al” is the amount of attention given to i’s father F, a} that given to i’s mother
M, with ¢ = f,m, and T is defined as a transfer from f to m in period 1. Assuming
an interior solution (or the rule would be inoperative), we show in Appendix C that the

equilibrium is now

5 =1,
o wre M _  F_ M 1 f f m m
T = E[am—kam—af—af]—I—5[5f1n6a5+§flnﬁaD—5m1n5a5—5mlnﬁaD].

11



The equilibrium expected utilities are then

ﬁi:A:w+lnr—1—%[a?+ay+a§+a%}

1
+5[5f1nﬁa§+5f1n5a{)+5m1nﬁag+5m1nﬁag], i=fom. (7

The NB equilibrium was derived under the assumption that a family rule specifying
al and at, with h = F, M and k = D, S, is in force. There is such an equilibrium for any
possible specification of this rule. Among all possible equilibria there may be some that
are not Pareto-dominated by any of the others. Only these are renegotiation proof.'? This
gives us a general criterion for rule selection. A further criterion is to postulate that the
prescribed ai, will depend on observable variables such as a!” and . Let a} = g'(al’, a),
with k = D, S, where ¢° € C! is an increasing function of its arguments. This means
that the amount of attention that k € {D, S} provides to the parent i € {f, m} increases
with the amount of attention that the parent i has provided to her or his own parents,
F and M. The function ¢’ is the same for both siblings because daughter and son enter
the analysis symmetrically, and there is thus no justification for requiring them to give
different amounts of attention.

A natural candidate for the function ¢¢, one that is easy to understand, is

aj, = ~yal + (1 —7)a), with v € [0, 1], and k=D, S, (8)
but we show in Appendix F that our results are robust to more general functional forms.
Each value of v in (8) identifies a different specification of the family rule, and thus a
different NB equilibrium. To find the value of v that is renegotiation proof, we maximize

(7) with respect to a?, h = F, M, subject to (8). The following result holds.

Proposition 3. If an interior solution to the maximization of ﬁl with respect to al' exists,

12As pointed out in Cigno et al. (2017), a rule thus characterized is the family-level equivalent of
what, in the political sphere, is called a constitution.

12



then the renegotiation-proof family rule is such that v = % Consequently,
3 5@ h 5h .
ap = and @ = for i=fm, h=F M, and k=D,S. (9)

Proof. See Appendix D. O

This proposition says that, for it to be renegotiation-proof, a family rule must require
a young person to give each of her or his elderly parents an amount of attention that
depends positively on the receivers’ tastes for this good, and negatively on the giver’s
wage rate (the opportunity-cost of attention). This amount is equal to the mean of those

given by the receiver to her or his own elderly parents a period earlier,
al, = —"*  withk=D,S. (10)

Substituting (9) into (7) allows us to write the equilibrium expected utilities as

~

U=w+6(Inpéf—Inw—1)+6, (Inpd, —Inw—1)—1+1Inr, i=fm. (11)

If the wage rate is a constant, as assumed for simplicity in the present paper, each
elderly person will then receive the same amount of attention from each child. In reality,
however, wage rates may differ across genders, generations and countries. Cigno et al.
(2019) prove that the result in (9) is robust to possible randomness of the wage rate. If
that is the case, the specification in (9) becomes a}, = i—l and a? = %, where wy and w;
are the realized wage rates of individual k£ and individual 7, respectively. In particular,

the child with the lower opportunity cost will then give more attention than the one with

the higher opportunity cost.

4.2 Self-enforcing rules

We now establish conditions such that the family rule in Definition 2, prescribing the

amount of filial attention (9), is self-enforcing. Given (9), a necessary condition for
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(f,m) to obey the rule is that they would not be better-off disobeying it. Hence,
U-R>0,
which, substituting from (11) and (2), becomes
df(InBéf —Inw —1)+ 6, (In 56, —Inw —1) > 0. (12)

This condition is obviously satisfied if a NB equilibrium exists, because the equilibrium
expected utilities cannot be lower than the reservation utilities. As will be discussed
later, for an equilibrium to exist and (12) to be satisfied for at least some couples, it must
be the case that In 36" > Inw + 1. We assume that it is.

If InB6Y > Inw + 1 is true too, then (12) will be satisfied for every couple in the
economy, and everybody will follow the family rule. If, instead, In 36% < Inw + 1, there
may exist couples who do not satisfy (12) and do not follow the family rule. This may
have an important consequence also for couples whose ds are high enough to satisfy (12).
Even if this condition is satisfied, the (f, m) couple will in fact obey the rule only if they
expect their children to do the same. But this will depend on their children’s ds, and on
the ds of the children’s respective spouses. Since the same applies also to the children’s
children, and so on to infinity, in order for the rule to be self-enforcing, the (f, m) couple
must then expect that a condition analogous to (12) will hold for all their descendants

and respective spouses. Again taking (9) as given, we need to require
Et(ﬁdw — §|(5f,(5m) >0, with dyys € {descendants of (f,m)}, V¢ >1, (13)

where t refers to the generation of the (f,m) couple, and ¢ denotes the number of genera-
tions separating the (f, m) couple from their d;,, descendants, whose equilibrium utility
is denoted by ﬁdt e

Consider generation t. Condition (13) may hold for a couple and not for another,

both formed in period ¢, depending on the values of their ds. Therefore, some couples
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may comply with the rule, but some may not. The latter will neither give nor receive
attention. If f and m expect that in some generation ¢+ their descendants will not satisfy
the condition in (13) and consequently not give attention to their parents (belonging to
generation t + ¢ — 1) then, by a backward induction argument, f and m will anticipate
that all the generations before ¢ + ¢ will not give attention. This means that f and m’s
children will be expected not to give attention and, consequently, that f and m will not
either.!® Note, however, that (13) is an expectation. This implies that, even if (13) is
satisfied, there may exist a couple belonging to generation ¢ + ¢ for which the realizations
of the s are such that, ex post, condition (12) is not satisfied. Accordingly, even if all
the (f,m) couple’s descendants up to ¢+, and all other couples belonging to generation
t 4+ ¢, abide by the family rule, the couple in question will deviate. Recall that, if (f,m)
deviate, their children do not have to give them attention (f and m are defectors) but
do not lose the right to receive attention from their own children. Even if the latter were
to deviate, however, this would not necessarily imply that none of the deviating couple’s
descendants will give attention to their parents. As we show next, starting from some
generation, the realizations of the ds may be such that all couples will give attention.
There is no going back.

Recalling Definition 1, the following result holds.

Theorem 1. For any initial distribution (1 — m, ), if B is sufficiently large, there ezists
an interval W such that, for any w € W, a generation T exists such that the family rule

in Definition 2 and expression (9) sustain cooperative behaviour for all t > T.
Proof. See Appendix E. n

In addition to the formal proof, provided in Appendix E, we lay out below the possible
scenarios in order to help the intuition of this result. Start by noticing that the family
rule defined in Definition 2 and expression (9) is self-enforcing if both (12) and (13) hold.
Given the convergence of § to the value ¢* in the long run, it can be proved (see Appendix

E) that a sufficient condition for (12) and (13) to be true, starting from some generation

13Notice that, due to the symmetry of the model, what is expected of the daughter’s descendance is
expected also of the son’s, and that this is true for all generations.
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In 36" > Inw+ 1. (14)

Conversely, if (14) does not hold, individuals can at best be indifferent between obeying
and disobeying the rule.

Now, fix 3 for a moment. There are three possible scenarios. If In 36" > Inw + 1,
then (14) trivially holds and, as already pointed out, the family rule is adopted by every
member of every generation because (12) and (13) are both fulfilled for all generations.
If In 867 < Inw + 1, then (14) does not hold and the family rule is never obeyed by any
individual because (12) and (13) are not fulfilled in the long run. If In 86% < Inw + 1 <
In 36", by contrast, condition (14) may hold, depending on the values of 3, w, and ¢*
(which in turn depends on the initial distribution (1 —, ) of §¥ and 6%), and the family
rule may emerge in the long run. However, for any given initial distribution (1—m, ), if §
is sufficiently large, 3 > & (see Appendix E), there always exists a wage rate interval W
that supports the cooperative behaviour described in Definition 1 starting from a certain
generation 7.

In Appendix E, we show that W := (1, %) The lower-bound of W ensures that
consumption is non-negative in the singlehood maximization problem (Section 2). The
upper bound of W is implied by (14). The result in Theorem 1 shows that, for given
[ and ¢*, high wage rates (w > %) cannot support cooperative behaviour. This is so
because the giver’s wage rate is the opportunity-cost of attention. High wages make it
more profitable to allocate time in labour rather than in parental care, whose reduction is
compensated by an increase in the consumption of the market good. Low wages, on the
contrary, can make it more profitable to allocate time in parental care rather than labour,
depending on how sensitive individuals are to the amount of filial attention received. This
sensitivity factor is captured by the parameter 8.1* If 3 is too small (for example, if it
is close to 1), the amount of filial attention required in order to yield positive utility to

parents is too costly for the children, who, as a result, will not follow the cooperative

14Recall that B determines the threshold below which the attention received does not yield utility to
parents. Therefore, in order for the children to give filial attention, it must be aj, > %, with 8 > 1.
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behaviour. Instead, if g is sufficiently large, then the amount of filial attention required
to yield positive utility to parents is smaller and does not generate a large opportunity
cost. Consequently, cooperative behaviour becomes incentive-compatible.

Summing up, in the short run it is possible that some members of a generation do
not give attention to their parents, but some of their descendants will. In the long
run, assuming as we have done so far that all individuals of the same sex are outwardly
identical, either everybody gives attention or nobody does (the policy implications are
discussed at the end of the concluding section). In the next section, we look at what

happens if this outward homogeneity assumption is relaxed.

5 Persistence of family rules

The implications of the evolutionary process described in the last two sections can be
better appreciated if we look at the consequences of immigration. Consider a population
that is originally characterized by a common value of 9, say 6 = 0. Without an exoge-
nous shock, this population would remain homogeneous for ever. Let us then suppose
that there is a once-for-all influx of immigrants, equal in size to one ninth of the native
population, and that all the newcomers are characterized by a value of  that is different
from zero, say 6 = 1. According to Table 1, after between five and ten generations,
the population will be homogeneous again, and its common characteristics will be very
similar to those that were once common to the original inhabitants. In other words, the
immigrants will be absorbed by the native population. If the number of immigrants were
larger than one ninth, but no larger than a half of the native population (i.e., not so large
that the immigrants outnumber the natives), it would take longer for the population to
become homogeneous again, and the future inhabitants would not look much like the
original ones. In that case, there would be convergence, but not absorption. Whichever
is the case, random matching implies that it takes a relatively short time in evolutionary
terms (between 130 and 245 years) for a population to become homogeneous again after

a wave of immigration. In our model, this implies that either everybody will ultimately
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obey a family rule, or nobody will.

Is that what we observe in reality? Lowenstein and Daatland (2006) find that a
majority of adults in Norway, England, Germany, Spain and Israel acknowledge some
degree of filial obligation, but both the incidence and the intensity of this sentiment are
higher in the two Mediterranean countries, than in the two northern ones. Klimaviciute et
al. (2017) report that working-age Greek, Italian and Spanish people spend, on average,
more than 33 hours a month caring for their elderly parents, while the Danish and
the Dutch spend less than 11. This suggests that, despite thousands of years of cross-
migrations and, more recently, complete freedom of movement within the EU, matching
is not completely random. But why? Cigno et al. (2017) demonstrate that, if preferences
were observable, it would be in the interest of a young person whose preferences are
compatible with the existence of a self-enforcing, renegotiation-proof family rule, to seek
out and marry a like-minded member of the opposite sex. As marriage partners would
then be assorted according to their preferences, the latter would not evolve, and the
share of the population who are governed by a family rule would remain constant. In
the last two sections, we examined the opposite case where individual preferences are
private information before couples are formed, and there is thus an equal probability of
being matched with any member of the opposite sex. But suppose that the distribution
of the taste-for-filial-attention parameter § varies systematically with an observable trait
0 denoting, for example, physical type, language or religious practice. If the density
function of § associated with each # is common knowledge, and the expected value of 9 is
increasing in 6, a rational young man characterized by a ¢ high enough to satisfy (12) if
his wife also is will then restrict his search to young women with the same 6 as himself (the
same applies to rational young women looking for a suitable husband). Alternatively, if
the young are too impulsive to be concerned about what will happen to them in the next
period of life, it will be their parents who, in their children’s but also their own interest,
try and restrict the range of persons with whom their children come into contact. Choice

of school and area of residence are powerful instruments for restricting that range.'®

15Schools restricted to those who speak a particular minority language are an obvious example. Re-
ligious schools are another; see for example Cohen-Zada (2006).
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In the long run, there may then be a different limit value of § for each 6, and the
population may thus tend to break down into a number of sharply characterized sub-
populations recognizable by their . As the unobservable limit value of § varies with the
observable value of 8, we may then find that, not only in the short but also in the long
run, some f-types look after their elderly parents, and some other #-types do not. Of
those who do, some may give their parents more attention than others. Even if there is
no causal relationship between religion and taste for filial attention, that could then go
some way towards explaining the already mentioned finding by Lowenstein and Daatland
(2006), and Klimaviciute et al. (2017), that adults give, on average, more attention to
their elderly parents in Mediterranean countries, where the predominant religious group
are Christian Orthodox, Roman Catholic or Jewish, than in North-European countries,
where the reformed Christian churches prevail. Other possible explanations are discussed

in the next section.

6 Discussion

We have shown that, if a couple’s tastes for filial attention satisfy a certain condition, and
the same condition is expected to hold for their children and respective spouses, it is in
the couple’s common interest to obey a rule that requires them to give specified amounts
of attention to their respective parents. The amount due is increasing in the receivers’
tastes for filial attention, and decreasing in the giver’s wage rate. Having assumed that
the taste-for-filial-attention parameter is private information until the couple is actually
formed, the size of this parameter cannot be a criterion for forming a couple. Therefore,
if individuals were not differentiated by any visible trait other than sex, a couple would
be a random draw from the entire population (excluding siblings), and the variance of the
preference parameter in question would gradually diminish. In the long run, everybody
would then have the same taste for filial attention, and either everybody would give the
same amount of attention or nobody would give any. Before getting there, however, some

couples might obey the rule, and some might not. As this applies also to members of
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different generations within the same line of descent, the rule could fall in abeyance for
a number of generations, and then come back into force again.

Alternatively, if the population consisted of a number of subpopulations differenti-
ated by a visible trait such as physical appearance, language or religious practice, and
this visible trait were thought to be correlated with the invisible trait which determines
whether a person has any interest in complying with the rule in question, sampling would
be restricted to members of the same subpopulation. In that case, each subpopulation
would converge to its own limit value of the unobservable preference parameter. Even
in the long run, we could then find that some subpopulations obey the family rule, and
some do not. And that the amount of filial attention given by those who obey the family
rule varies from one subpopulation to another. Given that different countries are home
to different mixes of ethnic, linguistic and religious groups, this prediction is consistent
with the observation that the average amount of filial attention given differs widely across
countries despite thousands of years of cross-migrations, and even within the EU where
movements have been totally free for many decades.

Our approach differs from that of others who also aim to explain how preferences,
rules or values evolve across generations in that we focus on the marriage channel, while
they emphasize social interaction. It differs from that of Bisin and Verdier (2001), and
Tabellini (2008), also in that parents do not need to bear a cost to inculcate what we call
a rule and those authors call values into their children. A contribution that bears some
similarity to ours even though it is not directly concerned with reproduction is Alger
and Weibull (2013). Those authors assume that preferences have a selfish component,
which by itself would lead a person to behave like “homo oeconomicus”, and a “Kantian”
one, which by itself would drive a person to “do the right thing” if everyone else did
the same. Using the evolutionary stability notion developed in Weibull (1995), those
authors show that stable preferences attribute the Kantian component a weight equal to
the exogenously given degree of assortativity present in the matching process. In other
words, the preferences that tend to prevail are those which display the “right” degree of

morality given that the matching is assortative in that trait. In our model, by contrast,
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doing the right thing (taking care of the elderly) can be the equilibrium behaviour even
if people are entirely selfish, and the game is not repeated.'® We regard our approach as
complementary to those of others who examine the same or similar issues from different
standpoints. In all those contributions, however, the focus is on cooperation among
unrelated members of the same generation. Ours, by contrast, is on cooperation between
related members of different generations. This different focus allowed us to link together
the marriage pattern, the evolution of individual preferences, and the dynamics of family
rules.

Whether and how many young people are governed by a family rule is a matter of some
policy relevance. Using a slightly more general version of the present model, Cigno et al.
(2017) show that wage redistribution reduces the share of the population that is governed
by a self-enforcing, renegotiation-proof family rule because it makes the condition for the
existence of such a rule more stringent. Taxing the young in proportion to their earnings,
and subsidizing the old at a flat rate, as in a Beveridge-style public pension system, would
thus reduce the share of the young who give attention to their elderly parents. Barnett et
al. (2018) demonstrate that, given the existence of a self-enforcing family rule ensuring
that the young give money to their elderly parents as in Cigno (1993), a public pension
system can be justified only on redistributive grounds in the presence of heterogeneous
agents. The same argument applies with even greater force to public policy towards the
old in general if, as in the present paper, family rules ensure the delivery of a good like
filial attention that, unlike money, cannot be procured in any other way. In light of
evidence in Cigno and Rosati (1996), Cigno et al. (2002), Galasso et al. (2009), Billari
and Galasso (2014), and many other empirical articles, that public policy towards the old
crowds out family rules,!” however, redistribution has an efficiency cost. Governments
should carefully evaluate this trade-off before taxing the young to buy personal services

for the old.

161 the Folk Theorem literature, selfish agents may behave as if they were altruistic or ethically
motivated if the game is played an infinite number of times.

17Cigno and Rosati (1992) find that financial markets also have this effect. Despite universal public
pension coverage and widespread availability of financial instruments, however, Cigno et al. (2006)
estimate that 60 percent of Italian adults appear to be constrained by a family rule.

21



Appendix

A Proof of Proposition 1 and Corollary 1.

Let n’ denote the number of persons of each sex who are characterized by § = 67 (J-
type), where J = H, L in generation 0. Define my = (mo(0),m(1)) := (1 — 7, m) as
the distribution of 6% and 6", with m(0) = %, and m(1) = ™, in generation 0. In

generation ¢ > 0, the distribution will be

m = (m(0), m(1),...,m(2"), with Y m(j)=1. (15)

Hence, the average value of §;(j) characterizing that generation will be

Oy := Z?Tt(j)5t(j)-

To see how 7; evolves over time, start by considering generation ¢ = 0. Here, each group
(men or women) is partitioned in two subgroups: nm(0) individuals have § = §%, while
nmo(1) individuals have 6 = 67. Given that siblings cannot marry each other, there are
n(n — 1) possible couples, where n = nl + n'.

In generation ¢ = 1, there are S(1) = 3 possible values of §, that is, §, #,51{.
The probability to have a match between two L-types, which gives birth to a male and a
female with § = 6%, is

nF(nt — 1) 7(0)(nmo(0) — 1) ,1?

m(0) = n(n —1) - n—1

Similarly, the probability to have a match between two H-types, which gives birth to a

male and a female with § = 6%, is

B nfl(nfl —1) _mo(D)(nm(1) = 1)
m1(2) = nn=1) 1 ~ (1)

Finally, the probability to have a match between an L-type and an H-type, which gen-

22



. .. . L H .
erates two individuals with § = % is

)

_o2nffat o 2m()mo(0)n
T (1) = n—1) 1 ~ 27 (1)mo(0).

Hence, in generation ¢ = 1 there are still n males and n females (grandchildren replace

grandparents), however, for each of these groups m;(0)n individuals will have now 6 =

81(0) = 6%, m (1)n individuals will have § = §;(1) = 249" while 7, (2)n individuals will

inherit a value § = §;(2) = ¢%.

In generation ¢ = 2, there are S(2) = 5 possible values of d, that is, §, W,
2604260 sL435H

H 1. . .
=, =, 0. The probability to have a match between two L-types, which will

preserve the initial value 6%, is now

MOnfmOn—1] _ o

7T2(0) -

The probability to generate 6 = do(1) = W is the probability that a L-type meets a

type with § = ‘SLE‘SH, that is

(1) = 2”175?n”f11<>1)” ~ 2 (0)m1 (1) = 473(0)mo (1)

The probability to generate § = §5(2) = M is the probability that two types with

0= % meet each other plus the probability that a L-type meets a H-type, that is

m(D)n[m (1)n — 1] N 2m1(0)m1(2)n

nn—1) (1) + 2m (0)m (2) = 675 (0)mi (1)

7T2(2) =

The probability to generate § = d5(3) = W is the probability that an H-type meets

a type with 6 = 5LJ£5H, that is

m(3) = 27?175(271”_”11()1)”

~ 271 (2)m1 (1) = 475 (1)70(0)

and finally, the probability to generate a match between two H-types, which generates
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again the initial value 67, is

m@nm@n -1

m(t) = TR~ nd(2) = m(1),

For a generic generation ¢ > 0, there are S(t) = 2" + 1 possible §-values,

§H — 5L
——d withj=0.1,....2"

5,5 (]) — 5L +
If n is large, the random variable j is distributed according to a binomial distribution
B(2', ), with mean 2'7r and variance 2'7(1 — ), where we have defined 7 := 7m((1), with

m(0) = 1 — 7. In other words, the probability to have j in generation ¢ is m(j), with
m(j) = 2’ (1 — )7, j=0,1,...,2" (16)

We now formally prove expression (16). Start by considering t = 1. We proceed by
induction. Recall that the population is initially distributed in two groups: those with
6% and those with 67, where (1 — 7, ) denotes the initial distribution of §-values. As
already shown, in the first generation, t = 1, there are S(1) = 3 possible values of §: 6%,

sL4oH
2

which is generated with probability (1 — 7)?; , which is generated with probability
271(1—m); 67, which is generated with probability m2. Therefore, if ¢ = 1, the probability
associated to j is

mi(j) = 24 (1 — m)*

which is (16) for ¢t = 1.
Consider now a generic generation ¢ > 1. Assume that, for this generation, the
S(t) = 2" 4+ 1 values of ¢ are distributed according to (16). We want to show that, for

generation ¢ + 1, the S(t + 1) = 2! + 1 values of § are also distributed according to
7Tt+1(j) = 2t+1j7rj(]' _W)2t+1_j7 j = 07]-’"'72t+1'

By construction, each value d,,1(j) of the generation in ¢+ 1 is generated by mixing d;(;j’)
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and 0,(j") of the previous generation in ¢, such that j = j'+j"”. Therefore, the probability

of generating d,,1(j) is

m(j)nm (" )n . m()n[mG)n 1]
i'+i"=j
n large
S Y [m i+ R L]
s
J T =J
j/,j// j/,j//
j/+j”=j j/+j//=j
J
=l (1= 2l —
§'=0

= 9t (1 — )2

where, in the last line, we have used the identity

iQthQtj _ =9ty
/=0
Hence, the distribution of the random variable j that identifies each of the S(¢t+ 1) values
of § in generation ¢ + 1 is given by (16) once we replace ¢ with ¢ + 1.
We conclude the proof by noting that each value d,(j) is a linear transformation of the
random variable j. Therefore, the distribution of d,(j) in each generation ¢ is binomial,
with mean 6%(1 — 7) 4+ 0“7 and variance ((SH;#WO — 7). As t — oo the variance goes

to zero, and every individual displays the same value 0* of the preference parameter.

B Proof of Proposition 2

To show that the values §© and 67 are lost after a finite number of generations, we exploit
the properties of the Markov matrix that describes the probabilities for each individual
to inherit a “mixed value” of § across two periods, where a “mixed value” is any value of

d that differs from the initial ones, * and §%.
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At each t > 0, let 2h denote the number of individuals (A men and h women) who
have inherited a § ¢ {6%,67}, where h = 0,1,...,n. Given that each individual with a
certain 0 has a sibling with the same value of d, we can limit ourselves to tracking the
spread of mixed values of § in the female half of the population, because the same applies
also to the male half. At ¢ = 0, there are h = 0 women with § ¢ {67, 57}. At ¢t = 1,
there is a nonzero probability that some new born women have a § ¢ {6% 67}. This
probability depends on the initial distribution of d-values.

Due to (3), the mixing process is irreversible, and the number of persons with § ¢
{6%, 6"} cannot decrease. Therefore, the contagion of mixed values of § continues over
time. Again considering only the population of women (that of men evolves symmetri-

cally), its evolution is described by the n + 1 x n + 1 upper-triangular matrix M, where

Moo Mor Moz Moz ... Myp—o Mo My
0 My My Mgz ... My o My M,
0 0 My DMy ... My, o My 1 M,
M :: . . E . . . .
0 0 0 0 Mn—? n—2 Mn—Z,n—l Mn—?,n
0 0 0 0 0 Mn—l,n—l Mn—l,n
0 0 0 0 0 1

The generic element My, of this matrix represents the probability to move the women
population from a state where h women have ¢ ¢ {57, 57} to a state where ' women do.
Put another way, My, is the probability that A’ — h women have lost the initial value of
8, 6% or 6. Matrix M is upper-triangular because, once someone inherits a mixed value
of § , the possibility that one of her children has one of the two initial values, 6% or 6%,
is lost forever. To better understand the meaning of matrix M, consider the first row.
My is the probability that, starting from a population with only 6 € {§%, 57} (i.e., with
h = 0), no offspring inherits a mixed value of § after the first matching (i.e., " = 0).
Similarly, My, is the probability that, starting from h = 0, only one woman exhibits a
mixed value of §, ' = 1; and so on.

Therefore, M is a Markov matrix with only one absorbing state, M,, , = 1, and this

state is reached in a finite time, almost surely.
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C Nash-bargaining with family rules

The utilities of f and m can be written as

U, = w[l—al —a —s,+Inrs, + d,[lnBa? +InLa?] + T
m m S D

Up = wll—af —a}']—s;+Inrsp+ ¢[In Bal +1nBal] — T
Solving the FOCs for the maximization of (5) subject to (6),
(1)~ (1) -0
gs—]i: (-1+$) (Uf—fz) —0

g—i\;:(—ué) (Um—ﬁ):o,

we find the NB equilibrium for the case in which f and m obey family rules. The solution

and

to the Nash-maximization problem subject to these rule is interior (i.e., the amount of

filial attention received by f and m is large enough to add to their utility),

~ ~

Sf = Spm=1,

~ w
= 5[(151—1-(1%—@?—61}”

1
+5 [5f In fal + 8;In Bal, — 6, In Ba — 8, In Ba].

The compensatory transfer T is determined so that U = R= Un — R. Substituting sy,
Sm and T into the expression for Uy or Up,, we find the equilibrium values of f and m’s

utility (7).
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D Renegotiation proof rule

Substituting ai = val + (1 —v)aM, for k = D, S and i = f,m, into (7) we obtain
7y wrr M _  _F_ M
U:w+1nr—1—§[af +ay +a, +ay,

+ %{5f In Blyaf + (1 — )] + 6; n Blyaf + (1 —~)a}]

+ 6 In Blyal, + (1 — Y)am] + 6, In Blyal, + (1 —y)al]}.

In order to find the renegotiation-proof rule, we must maximize the above expression with

respect to al', i = f,m, h = F, M. The FOCs for an interior solution are

oU w0 27y

- = _— 42 = 1
dal >3 val + (1 — v)aM 0 (17)
oU wo & 21—7)

- = _—_ 4= = 1
daM 2 + 2 val + (1 —v)aM 0 (18)

Substituting the last expression back into (17) and (18), we then obtain

al, = i, fort=f,mand k=S, D.

E Proof of Theorem 1

Taking (9) as given, the rule in Definition 2 is adopted by individual ¢ = f, m if both (12)
and (13) hold. From Corollary 1, we know that everybody will have to same preference

value §* in the long run. Let us consider (13). As ¢ goes to infinity, the expression in
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(13) tends to

zlim Et(ﬁdtH - §|5f, Om) =E" [64(In 56 —Inw — 1)] + E*[0_4 (In B_g — Inw — 1)]
—00

=20"(InBé* —lnw —1),

where E*[-] denotes the long-run expected value of 6;(In 86; — Inw — 1), for j = d, —d,
where d and —d refer, respectively, to the (f,m)’s descendant and his or her partner,
in the long run, when everybody has the same preference parameter §*. Therefore, as

t — oo, condition (13) becomes
26" (InBo* —Inw — 1) > 0. (19)
Now let us go back to condition (12), which can be rewritten as
di(Inpd; —Inw—-1)+6_;(Inpé_; —Inw—1) >0,

where i = m if i = f, and i = f if i = m. Suppose that the (f, m) couple is formed in
period t. It is important to recall that, for any ¢, condition (12) may or may not hold
even if (13) does. Consider, in fact, individual ¢. This person may expect that (13) holds
for all her or his descendants even though the realized values of §; and d_; may not be
sufficiently large to fulfill (12). However, using the same argument as above, since, for
all individuals, the preference parameters § converges to the value ¢*, in the long run,
condition (12) becomes condition (19). Therefore, if (19) holds with strict inequality, we
can then conclude that, by continuity, there exists a generation 7 such that both (12)
and (13) hold for ¢ > 7.

We now look for conditions such that (19) holds with strict inequality. From (19), we

must have that

e
B> 5 (20)

But, we also need to require that optimal consumption must be non-negative in the

singlehood maximization problem (Section 2), and thus w > 1. Therefore, (20) is a
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necessary condition for both inequalities to hold. Let us now pick g sufficiently large for
(20) to hold with strict inequality. There then exists an interval W := (1, 2-) such that,

for any w € W, condition (19) is fulfilled with strict inequality. This concludes the proof.

F Robustness analysis

The result in Theorem 1 has been derived under the symmetric specification aj, = $(a; +

aM)

) = %, which prescribes that the amount of filial attention that ¢ receives from her or

his children is the same, i.e., it does not depend on k = D, S. In this section, we discuss
possible extensions of the result in Theorem 1 by considering specifications of @i that, in
fact, may be different among children.

Assume ai = gi(al’;aM), with k = D, S, where g € C! is an increasing function of
its arguments. This means that the amount of attention that k& € {D, S} provides to the
parent i € {f,m} increases with the amount of attention that the parent ¢ has provided
to her or his own parents, F' and M.

Using at = gi(al’,a}), it is immediate to verify that (7) becomes

1
U=w+Inr—1- 5 af —|—af +ab +a¥ ] 5{@111[695(@?,@%)]+5fln[ﬂg£(a?,a}4)]

+ O In[Bg5 (ak, abD)] + 8 In[Bg% (afy, @]} (21)

How do conditions (12) and (13) change if ai = gi(al’,a}), for k = D,S, are

renegotiation-proof? Before addressing this question, we need to prove the following.

Proposition 4. Given i € {f,m}, the optimal amounts of attention ai, = gi(al’, aM)

17

and aly = gi(al’,aM) that i receives from her or his children, D and S, satisfy

i i 51 ? W (qF oM
dh(af s aslal aft) = (21 ) el (22)

Proof. Given i, we must maximize U with respect to a?, with h = F, M. The FOCs for
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an interior solution are

i w6 1 9gi(af,a) 1 dgh(al,al)
dal’ _5+5lgé(af>af4) daf gp(al,al) Ol ]:0
oU w0 1 Jgi(al,aM) 1 9gh(al’,al)
dal’ _5+5{g§(af,a¥) gal " ghala) da) }:O

which can be written as

PG aF a)  w
daf T,
o : 23
oG af ) _w )
aalM N 5z

once we let Gi(al’,aM) := Ingh(aF,aM) + Ingi(al’, a}). Subtracting the second to the

%

first equation in (23), we have

0G'(af,al") _ 9G'(a},a}")
da¥ B daM

)

M

which ensures that Gi(al", a}) is a function of af” + a}, only. Consequently,

, w
G'(af,a}") = E(af +aM) + ¢, with ¢; constant,
(2
and
. . w (o F M
gh(al’ agh(al’ al) = Cied (a7 +a7") with C; 1= e“.

To determine the constant Cj, notice that the symmetric specification gi(af,aM) =

gh(al aM) = 3(al" + a}) = % must satisfy (22), which implies

2
ew

]

Now, consider conditions (12) and (13). Replacing (22) in (21), condition U — R > 0

5/ ln (@) s (%) >0,
ew ew
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becomes



which returns exactly condition (12). Moreover, since condition (13) is entirely derived
from condition (12), the former also remains unchanged. Therefore, Theorem 1 is robust

to all specifications ¢ (al’,aM), k = D, S, that satisfy (22). This class of specifications

al’, aM

includes the asymmetric cases, gi(af’,aM) # gi(al’,a), as well as the symmetric one,

gs(al,al') = gp(af, a}").
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