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ABSTRACT

Hidden Information Problems in the Design of
Family Allowances®

We consider a case where some of the parents have higher ability to raise children than
others. First-best policy gives both types of parents the same level of utility. If parental
actions are not fully observable, however, the policy maker has to take into account the
incentive-compatibility constraint that more able parents should not find it profitable to
misrepresent their true ability by investing less in their children, and having a lower number of
children. The second-best policy induces more able parents to have the first-best number of
children, and to invest in each child at the first-best level. Less able parents are induced to
have fewer children than in first best, and will underinvest in each child. Whether the
government should subsidize more the more able parents, or the less able ones, depends on
the properties of the cost function. In second best, however, less able parents will end up
with lower utility than more able parents whatever the cost function.
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1 Introduction

Assuming that the future success or well-being of children is of some interest to
the policy maker, and that the future success or well-being of a child depends, to
some extent, on the actions and characteristics of the child’s parents, differences
in parental actions and abilities should be taken into account in the design of
policy.! In a broad sense, the relationship between government and parents may
thus be seen as an agency problem, with the former in the role of principal and
the latter in that of agents.

A couple’s ability to raise successful children may be correlated with visible
characteristics, such as the couple’s educational attainments, geographical loca-
tion, etc., but it may also reflect parental qualities (warmth, patience, etc.) or
conditions (existence of a family network, good social connections), which may
not be so easy for the government to observe. We assume that the policy maker
has statistical information on the distribution of these qualities and conditions,
but does not know who is who.

The optimal policy design presents similarities with an optimal taxation
problem, where the government has to persuade workers to reveal their true
abilities (dissuade ”mimicking”). In the standard optimal taxation literature,
however, the aim of government is to raise revenue, or redistribute income. Less
conventional optimal taxation problems, such as Balestrino, Cigno and Pettini
(2002), take into account parental ability to raise children, as well as ability
to raise income, but the government can only observe the number of children,
and the income of their parents. Other authors, such as Cremer, Dellis and
Pestieau (2003), are concerned with the effect of the number of children, taken
as exogenous, on the optimal tax treatment of family size, but they allow parents
to differ in earning ability only. Cigno, Luporini and Pettini (2002) examine
the case where parents are identical, and the child’s well-being depends on a
(hidden) parental action and a random factor. Here, we extend the analysis by
allowing for differences in parental ability to raise children.

The structure of the problem is as follows. We assume that the child’s
lifetime utility is a monotone function of some variable, which will become
observable when the child is an adult. This variable depends on an action,
taken by the child’s parents, which is not observable by the government. The
cost to the parents of carrying out that action varies across households with some
ability parameter, known to the parents themselves, but not to the government
(as already mentioned, the government knows only the statistical distribution
of this parameter in the population of parents). Parents choose how much to
invest in each child, and possibly how many children to have, taking government
policy as given. We pose the question whether it is optimal for the policy maker
to interfere with parental choices, and in which way. Should public policy help
disadvantaged parents (those with lower ability), or provide incentives to the
more efficient ones? Should transfers to families be conditional on number of

IFor a general discussion of the factors entering an optimal policy towards households with
children, see Cigno (2001).



children, or on the child’s lifetime income? If the number of children is a choice
variable, should the policy encourage more able parents to have more children?

2 Parental choice

Let a denote the consumption of present adults (parents). Let  be the present
value of a child’s future tax payments. Given the tax system and the rate of
interest, the variable = is a monotonic function of the child’s lifetime income
stream. Parents are assumed to derive utility from their own consumption, a.
They may also derive utility from the number of children, and from the well-
being of each child (proxied by z). Let z (z) be the monetary equivalent of the
utility that parents derive from a child with tax paying capacity . The function
z (.) will be increasing and concave. Parental utility is U(a + z (x)), where U(.)
is assumed concave.

Let 6 be a productivity parameter, variable across households, representing
parental ability to raise children. The cost of raising n children with ability to
pay taxes x, in households with parental ability 6, is given by

C(n,2,0) = c(n)+ fz,0)s (n). (1)

The term ¢ (n) may be interpreted as the survival cost of n children. This
element of cost includes not only the actual expenses, but also the opportunity-
costs of parental time and other fixed household resources, necessary to bring
into the world and keep alive that number of children. The function c (.) will thus
be increasing, but may be either concave or convex. Concavity would imply that
some of these fixed household resources can be shared among siblings, convexity
that they are subject to crowding.

The term f(x, ) represents the cost, to parents of ability 6, of providing
a child with the lifetime income stream reflected in z. This term is clearly
increasing and convex in z (diminishing returns to educational investment),
and decreasing in #. The assumption that not only f, but also f, is decreasing
in 0 ensures that the indifference curves of households with different 8 do not
cross more than once in the (a,z) plane. The multiplicative factor s(n), is
clearly increasing in n, but could be either concave or convex. As in the case of
the survival costs, concavity would imply that some element of the educational
investments, including parental time, which contribute to the production of x
can be shared among siblings; convexity would imply that these investments are
subject to crowding.

These considerations allow us to sign all the first and second derivatives of
the functions figuring in (1),

>0, f >0, fo <0, s >0, fro <0and fyz >0, (2)

other than ¢’ and s”. If n is a choice variable, however, the marginal cost of
children must be increasing in the number of children above some level of n,
lower than the physiological maximum. Were that not true, we would in fact



observe that, in laissez faire, parents have as many children as nature permits
(and would like to have even more). It must then be the case that diseconomies
of scale? set in,

C,=d"+fs" >0, (3)

before the physiological maximum is reached.

Let m be the parents full after-tax income. Let y be a per-child government
transfer to parents, possibly conditional on = and n.® This implies that the
transfer schedule need not, and typically will not, be linear. The household
budget constraint is

a=m+y(n,z)n —c(n) - f(z,0)s(n). (4)

In view of this constraint, parental utility is given by

U(m + [y(x) + 2(x)In — f(z,0)s(n) — c(n)). ()

Parents choose z, and possibly n. Following a well-established procedure, we
assume that the government faces parents with a menu of possible choices. The
choice is between two (y, x) pairs if fertility is exogenous, between two (y, z,n)
triplets if fertility is endogenous. Parents choose the alternative that gives them
the highest utility.

3 Policy design

Assume that the policy maker’s objective is to maximize the sum of the utilities
of current adults (its electors).? For simplicity, we take it that 6 takes only two
values, 01 and 65,% with 6, < 05. Let p = Pr(6 = 6;) represent the proportion
of households with low ability to rear children. In a first-best world, the policy
maker knows which household has which value of . In second best, the gov-
ernment knows only how the parameter 6 is distributed across households. Let
x; = x(0;), n; = n(0;) and y; = y(n;, x;), i = 1,2. Selecting a transfer schedule
y(.) conditional on the information that is either available now, or will become
available in the future, is the same as choosing (y1, yo, 21, 2,11, n2). Assuming
that the number of households is large enough for each couple of parents to take

2Evidence of economies or diseconomies of scale in child rearing is limited. Early evidence
is surveyed in Cigno (1991, ch. 6). More recent evidence is reported in Deaton and Paxson
(1995), Gazely and Newell (2000), Iceland (2000). While some of the earlier studies find
monetary expenditure per child increasing with the number of children, and some report
time expenditures per child decreasing as the number goes up, others show these costs to
be rougly invariant with the number of children. The more recent studies, all motivated by
the measurement of poverty, are equally inconclusive. The only clear evidence of (modest)
economies of household size refers to non-family households (cohabiting or unrelated adults),
and is thus not applicable to child rearing.

3See the concluding section for a discussion of the timing of this transfer.

4 Alternatively, we can interpret this as a problem of choice between alternative steady
states, and take U to be the utility of the representative agent.

5Qur results can be easily generalized to the case in which @ can take more than two values,
and to the one in which 6 is a continuous variable.



the schedule as given, the solution to the policy optimization problem confronts
each household with a straight choice between two alternatives, (y1,21,m1) or
(y2, 22, n2).

Under conditions of hidden information, the policy maker will select the
transfer schedule so as to maximize its own objective function,

W = pU{m+ [y1 + z(x1)]n1 — f(x1,01)s(n1) — c(n1)} + (6)
(1 =p)U{m + [y2 + 2(z2)|n2 — f(z2,02)s(n2) — c(n2)}.

In first best, the only constraint on the choice of policy is the intergenerational
budget constraint,

pring + (1 — p)xzene > pying + (1 — p)yane. (7

In second best, however, the policy maker must guard against the possibility of
mimicking. The optimization is then subject also to the incentive compatibility
constraint that each household should prefer the transfer intended for its own
type, to the one intended for the other,

[y1 + z(x1)na — f(21,01)s(n1) — c(n1) > (8)
[y2 + 2(22)]n2 — f(22,01)s(n2) — c(n2),

[y2 + z(22)In2 — f(22,02)s(n2) — c(n2) > (9)
[y1 + 2(x1)]n1 — f(w1,02)s(n1) — c(n).

Coherently with the assumption that the policy maker is only interested in
the utilities of current adults, the government budget constraint (7) implies that
future tax revenues are redistributed among present tax payers in the form of
child-related subsidies. Notice, also, that (7) differs from the household budget
constraint (4) in that the latter does not take into account the children’s future
contributive capacity. That is because each child’s future tax payments are too
small a fraction of the government’s total future revenue for that child’s parents
to perceive the benefit in terms of higher transfers. If the direct utility that
parents derive from their children’s future income does not exactly match the
social benefit in terms of future tax revenue, there is then an externality. We
take this externality to be positive, z (z) < x.

3.1 Exogenous fertility

If fertility is exogenous, parents choose the level of the investment in each child
(and, therefore, x), taking the number of children as given. As there is no
reason to expect a correlation (positive or negative) between the exogenously
given number of children and the exogenously given ability to give children a
good start in life, we assume n; = ng = n.



The first-best policy maximizes (6) subject to (7), obviously binding. The
first-order conditions tell us that

1+ 2 (z)]ni = faol(xi,0:)s (ni), i =1,2. (10)

In other words, x; must be set at a level that equalizes its marginal social cost
to its marginal social benefit. Indicating by x; the first-best value of z;, (10)
implies

x] < x5 (11)

Since the first-order conditions equalize the marginal utilities of the two house-
hold types, private surpluses are equalized,

[y1 + 2z(z1)] n1 — f(21,01)s (n1) —c(n1) = (12)
[y2 + 2(22)] n2 — f(22,02)s (n2) — c(n2).

Notice that, since ny = no, (12) implies y; > 2} and y5 < 3, where
y; denotes the first-best value of y;. Besides redistributing utility from the
future to the current generation of tax payers, the policy thus performs an
intra-generational redistribution from more to less able parents. Can we say
whether, at the optimum, y; is larger or smaller than y? Depending on the
shape of the z(.) and f(.) functions, the net cost of endowing each child with the
required lifetime income, f(xf,0;)s (n)+c(n) — z(x})n, can be higher for either
the low or the high-ability parents. Thus, in general, the optimal y; could
be either lower or higher than the optimal y,. Let us see if we can establish
conditions for yi > y3.

Given (10), z* is implicitly a function of 4. In view of (2),

dr*  ofu
do O fun— 2"

>0, (13)

where o = %

Define ¢ (0) = z(z*) — f(z*,0)0. Clearly, yi > y5 if and only if ¢ (61) <
¢ (02). Since

dx*
/ 0 — ! — £ o
¢ (0) = (= fa)d& o fo,
and, using (10), it is then optimal to set y; greater than yo if and only if
dx*
de

In words, a necessary and sufficient condition for the less able parents to receive
a larger per-child subsidy than the more able ones is that 6 raises future income
for the child (and thus tax receipts for the government) less than it reduces costs
for the child’s parents. Using (13), (14) can also be written as

< —(ng. (14)

X
7f99: <

7 ; (0 fox — 2",

x
ofr— 2



meaning that the x-elasticity of the private marginal benefit of # must be lower
than the x-elasticity of the private marginal cost (both on a per-child basis).
This imposes restrictions on the form of f (.) and 2 (.).%

The second-best policy satisfies also the incentive compatibility constraints
(8) and (9). Using standard techniques,” it can be shown that the government
budget constraint (7), and the incentive-compatibility constraint on the more
able type (9), will be binding, but the incentive-compatibility constraint on the
less able type (8) will not. Hence,

s (n2) fo(x2,02) = [1+42(22)] na, (15)
s(m) ful(z2,01) < [1+42"(z1)]n1, (16)

implying
1 < 2] < T2 = T5. (17)

This is the usual no-distortion-at-the-top result. In order to discourage type-2
parents from pretending to be type 1 by underinvesting in their children, type-1
parents are required to endow their children with less than the first-best level
of lifetime income. Since type-1 parents have no interest in pretending to be of
type 2, the latter are still required to endow their children with the first-best
level of lifetime income.

The fact that (9) is binding further implies

[y1 + z(z1)]n1 — ¢ (n1) — f(z1,01)s (n1) <
[y2 + 2(22)] n2 — ¢ (n2) — f(x2,02)s (n2) . (18)

It is no longer true, therefore, that the marginal utility of income is equalized
across household types, and that the two types get the same level of utility. In
second best, clever parents get higher utility than less clever ones.

Can we say anything about the second-best levels of y; and y2?7 If yo — 41
is positive in first best, it will be more positive in second best, because clever
parents must be dissuaded from mimicking. For the same reason, if yo — y; is
negative in first best, it will be less negative, and may become positive, in second
best. If low-ability parents are to be subsidized more than high-ability ones in
first best, we cannot then say which of the two types should be subsidized more
in second best.

3.2 Endogenous fertility

Let us now suppose that parents control the number of births. In first best, (10)
will still hold (but remember that ny may now be different from ns). Addition-

6As an example, suppose that z(z) = 0. The condition for the low-ability parents to
be subsidized more than the high-ability ones is satisfied if f(z,0) = x2 — 6z, but not if

2
f(=,0) =%
"See, for example, Macho-Stadler and Perez-Castrillo (1997).



ally, we have first-order conditions on n;, yielding
(25 + 2(2:) — f(24,0:)8" (ns)] = ¢ (ni), i = 1,2, (19)

Jointly, (19) and (10) define an implicit relationship between the first-best values
of n; and z;, (nf,z}), and the parental ability parameter 6;, with

877/;‘ N fmfa:@o-lz <1 - %) + f@sl (fwwaz - ZU)
a0, " H, ’ (20)
ox* n:fa:@ (CH + fS”) + fufos' ( - %/)

LI . (21)
80i Hi

where H; is the bordered Hessian determinant, positive for second-order condi-

s (n7)

tions, and o; = . The signs of both these derivatives are ambiguous in

i
general. The terms fps' (fze0; — 2”) and nf fye (¢ + fs”) are unambiguously

negative for (2) —(3). The term (1 — £ ) can be positive or negative, depending

on whether the production of x; is characterized by economies or diseconomies
of scale (measured in number of children).® Therefore, (20) and (21) are clearly
positive for (1 - ;—’) > 0, ambiguous for (1 - ;—') < 0.

We have thus found that the optimal number of children, and the optimal
investment per child, increase with parental ability in the presence of economies
of scale in the educational process (suggesting that educational inputs are a
kind of local public good). But the same may be true even in the presence
of diseconomies (suggesting that educational inputs are impure public goods,
subject to ”crowding”) provided they are not too strong. Supposing (20) and
(21) to be positive, the first-order conditions imply

x] < x5, ny < nj. (22)

As in the exogenous fertility case, clever parents must then invest more in each
child than less clever parents. Additionally, however, clever parents must now
have more children. Since the marginal utility of income is still equalized across
household types, (12) must hold as in the exogenous fertility case (but this time
with n; < ns).

Let us look for conditions such that y; > y5 in the case where fertility is
endogenous. Define ® (0) = z(z*)n* — f(z*,0)s (n*). The less able parents must
now be subsidized more than the more able ones if and only if

@ (0) = (" — fos) Gt (o f5 )

8We are talking of the cost of providing each child with any given level of & increasing more
or less than in proportion to n. In view of (3), any economies in educational costs must be
more than offset by diseconomies in the other element of the overall cost of rearing children.

—sfo > 0. (23)




In view of first-order conditions (10) and (19), this implies

* * *
%En*%+x*%<—sﬁ;, (24)
where X = nz. In words, a necessary and sufficient condition for the less able
parents to receive a higher per-child subsidy than the more able ones is that 6
raises future thus tax receipts for the government, less than it reduces costs for
the parents (all on a per-household basis).
In second best, (17) holds as in the exogenous fertility case. It also remains
true that the marginal utility of income is lower for the more able parents, again
implying (18). The first-order conditions further imply

To + 2(x2) — f(w2,02) = c (n2),
1+ 2(z1) — f(21,01) > ¢ (n1).

Therefore, we have again the no-distortion-at-the-top result. Here, however,
this property applies not only to the choice of x, but also to that of n. Now,
fertility choice is distorted for the less able parents.® This last result could be
interpreted as meaning that, in order to discourage mimicking by clever parents,
less clever ones must be induced to have fewer children (as well as investing less
in each one of them) than in first best.

4 Discussion

The assumption that parents do not fully internalize the social benefit of raising
children, and giving each child a good start in life, lead us to the conclusion that
parents should be subsidized. Allowing for household differentiation by parental
ability to raise successful children, we find that child-related subsidies should
be made conditional on available measures or predictors of a child’s future well-
being. If the number of children is a choice variable, the transfer scheme should
take account also of the number of children.

As usual, the first-best policy reflects both equity and efficiency consider-
ations.'® If households differed in their incomes, as in conventional models,
equity would imply redistributing from the rich to the poor. In our model, how-
ever, households differ in the cost of raising successful children, and equity thus
implies redistributing from more to less able parents. In the exogenous fertility
case, that shows up in the difference between the surplus produced by a child

9We have imposed conditions such that the optimization has an interior solution, but the
proposition that n; should be distorted applies even if the first best is at a corner. Suppose
that, n] = n} = n, where 7 is the physiological maximum. If the government were to require
either household to have less than m children, that would reduce the household’s utility. If
the government were to require type 1 to have less than 7 children, f (z1,62) s (n1) would fall
less than f (z1,01) s (n1), thereby relaxing the incentive-compatibility constraint. It remains
true that 1 < x{ also helps to relax that constraint.

10Given Benthamite preferences like (6), the government is obviously indifferent to wutility
inequality, but maximizing a sum of concave utility functions implies redistributing income
from households with lower marginal utility, to households with higher marginal utility.



in a high-ability household, and the surplus produced by a child in a low-ability
one.'! In the endogenous fertility case, it shows up in the difference between
the total surplus produced by all the children of a couple of high-ability parents
and that produced by all the children of a low-ability couple.

In first best, redistribution in favour of the less able can be achieved without
distorting incentives. In second best, redistribution gives rise to the problem
that the more able parents could have an interest in pretending to be less able.
Therefore, the less able parents must be induced to have fewer children than
in first best in order to discourage mimicking. Depending on the properties of
the cost-of-children function, it may be optimal to subsidize less able parents
at a higher rate per child than more able parents, or the other way round. The
policy maker could find out which is the case experimentally by initially setting
y1 = y2. If, say, it observes that parents whose children have a higher propensity
to go to university have fewer children, that is a sign that 3, should be raised.!?

It may be interesting to compare these results with similar attempts at
establishing a relationship between child subsidies, family size, and parental
ability. Cremer, Dellis and Pestieau (2003) find that the rate of subsidy should
increase with the number of children. We, by contrast, find that things could go
either way depending on the properties of the cost function. But the two findings
are not directly comparable, because C-D-P take fertility as exogenous (and
households to be differentiated by parental income only). We, by contrast, take
fertility and the rate of subsidy per child to be co-determined (and households
to be differentiated by ability to raise children only).

Balestrino, Cigno and Pettini (2002) use a household decision model similar
to the present one to derive optimal taxation rules. They find that fertility
decisions are distorted, in the second-best optimum, not in order to deter mim-
icking, but only in order to re-distribute income. Why is that not true in our
case? The reasons appear to be two. One is that, in B-C-P, the child’s utility
is not observable (while, in our model, a proxy of this variable is). The other is
that, in our model, the government has an intergenerational budget constraint,
while B-C-P’s analysis is static. The presence of this intergenerational budget
constraint generates a positive externality, that gives the government a direct
interest in the number and well-being of future adults. The observability of
both makes it feasible to directly subsidize them.

Cigno, Luporini and Pettini (2002) find that the optimal transfer depends
only on the child’s lifetime income (the proxy for the child’s future well-being).
That is simply because C-L-P assume parents to have the same ability to raise
children, so that the number of children in a household does not convey informa-
tion on the characteristics of their parents. Ability differences are thus relevant
for the design of policy.

Our finding that it is optimal to condition transfers on both the number of
children, and some indicator of a child’s future well-being, need not be read as

1 Actual equality beween the two surpluses is achieved only in the first best. In second
best, this may be prevented by the incentive-compatibility constraints, and there is only a
tendency to make this difference smaller.

12We a, greatful to one of the referees for suggesting this to us.
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literally meaning that each household should receive a single payment, calcu-
lated on the basis of both household characteristics. The government might in
fact find it expedient to use two separate policy instruments, one conditional
on the number of children, and the other on some measure, or predictor, of
the lifetime income of each child. If it does, however, it must still determine
the two instruments simultaneously, and announce the rules before would-be
parents make their decisions.

Separate instruments have the advantage that they can be timed differently.
As the first part of the transfer requires no more information than a head count,
it can in fact be administered while children are still very young. This would
then constitute a family allowance as commonly understood. The second part
of the transfer, by contrast, requires information on a child’s ability to raise
income, which can be more accurately assessed later in the child’s life. It could
then take the form of a scholarship for the child,'® or of a pension entitlement
for the parents.'* The latter is suggested by Cigno, Luporini and Pettini (2002)
in an uncertainty context, where the outcome of the hidden parental action is
a random variable. The suggestion remains valid in a certainty context where
the outcome depends on an ability parameter, known to the parents but not to
the policy maker.!?

The problem with paying part of the subsidy a long time after the child’s
birth is that parents may not take the subsidy fully into account when tak-
ing their decision to have children and expend household resources on them.
However, public concern about the ability of public pension systems to deliver
the hoped-for benefits, and recent reforms aimed at making a person’s pension
benefits more closely related to his or her pension contributions, have raised
individual consciousness of the link between current decisions and future out-
comes in this sphere. Paradoxically, therefore, the idea of making part of the
child-related subsidy payable in the form of an additional pension benefit when
the child is in middle life (and the parents are on the point of retiring) could
present fewer drawbacks than that of making the payment in the form of a
scholarship when the child is about to enter secondary school or university (and
parents are still relatively young).

13Whether the scholarship is paid to the parents, or directly to the child, it still reduces the
cost to the parents of investing in that child.

4 Many real-life public pension systems make part of the pension entirtlements of women
positively dependent on number of children, or on time spent away from the labour markets
to raise children. In some systems, the allowance takes account also of the mother’s ability
(albeit, ability to raise income, not children). Progressive income taxation, or pension rules
that base the benefit on ”the best years” in the pensioner’s working life, also unwittingly allow
parents to shift part of the burden of raising children on to other workers.

15The social optimality of using pension and child benefits jointly as instruments of policy
is pointed out in Peters (1995), Kolmar (1997), Groezen, Leers and Meijdam (2002).
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