J Popul Econ (2003) 16:37-54 ZJoumnal ot——————
Population
Economics

© Springer-Verlag 2003

Family size and optimal income taxation

Helmuth Cremer!, Arnaud Dellis?, Pierre Pestieau?

'IDEI et GREMAQ, Université de Toulouse, Allée de Brienne 21, 31000 Toulouse, France
(Fax: +33-5-61128637; e-mail: helmut@pcict.fr)

2 Department of Economics, Cornell University, Ithaca, NY607255-2818, USA

(e-mail: ard23@cornell.edu)

3CREPP, Université de Liége, CORE and Delta, 7 Bvd du Rectorat, 4000 Li¢ge, Belgium
(4+32-43663106, e-mail: p.pesticau@ulg.ac.be)

Received: 4 September 2000/Accepted: 17 May 2001

Abstract. This paper studies the role of family size in the design of optimal
income taxation. We consider a second best setting where the government
observes the number of children and the income of the parents but not their
productivity. With a linear tax schedule the marginal tax rate is shown to de-
crease with the number of children, while the relationship between the demo-
grant and family size appears to be ambiguous. With two ability levels, opti-
mal non-linear income tax implies zero marginal tax rates for the higher ability
parents; low ability parents have positive marginal tax rates that decrease with
family size.
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1. Introduction

In most countries, families with children benefit from income tax breaks and
family allowances. Putting aside the objective of fostering or discouraging
fertility, there are two main rationales behind these measures. One is to achieve
some horizontal equity, namely, to compensate families for children-related
expenses.! Another rationale pertains to vertical equity and more specifically
poverty alleviation. Child benefits tend to have a strong effect on poverty
particularly in countries where families with children have few resources. They
allow for low income families with children to be kept above poverty line in
many countries.?

All correspondence to Helmuth Cremer. We would like to thank Alessandro Cigno, Maurice
Marchand and two referees for helpful comments. Responsible editor: Alessandro Cigno.



38 H. Cremer et al.

Table 1. Family allowances in Europe

Family size Children age Family income

Germany
Austria
Belgium
Denmark
Spain
Finland
France
Greece
Ireland

Italy
Luxembourg
Netherlands
Portugal
United Kingdom
Sweden
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Source: MISSOC (1998)
“4+”” means that per child benefit increases with the variable, “—”’ means that it decreases and “="
that it is independent.

These two objectives, vertical and horizontal equity, can conflict. Compen-
sating high income households for having children requires a higher subsidy
than compensating low income households for the same reason. Most tax
breaks have that feature as they aim at restoring some horizontal fairness at
the expense of vertical redistribution.

In general, child benefits are independent of income; they can be differ-
entiated according to family size and age of children. In Table 1, the pattern
of variation is summarized for countries in the European Union. In any case,
comparison of benefits has to take account of the relation with the tax sys-
tems. In fact both child benefits and tax allowances are part of the income tax
system which depends not only on the level of income but also on family size.

This is the view we adopt in this paper. We try to design an optimal tax
system that maximizes a utilitarian social welfare function and takes into ac-
count variable family size. The setting is one of imperfect information and
thus of second best maximization. The government observes each household’s
size and income but cannot sort out the two sources of income, earnings ability
and labor supply. In such a framework, we want to see whether or not the tax
schedule is affected by the number of children and if so, how. Is it through tax
allowances or through child benefits? To do so, we first consider the case of a
linear income tax schedule with the tax rate and the lump-sum transfer vary-
ing with the family size. We then turn to a non linear income tax.

Throughout this paper, we assume that the number of children varies across
families but that it is exogenous. Endogenous fertility, more precisely fertility
depending on economic variables, could have two implications: it would call
for public policy aimed at affecting population growth and it would lead to
complex interactions between social and tax policy on the one hand and fer-
tility decisions on the other.?

Another assumption that is basic to our analysis is that children welfare
depends on their parents decisions. Children are not financially autonomous
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and if some of them are not well treated by their parents because of lack of
resources or lack of altruism, the only way they can be helped by public au-
thorities is through their parents’ decisions.

The objective of the social planner is utilitarian, namely, the sum of util-
ities of parents and children. As long as parents weight their children’s welfare
the same way as the social planner, the problem is rather standard. It becomes
different if weights differ. For example, if parents weight their children’s utility
less than their own and if the social planner insist on equal weights, then we
have a typical agency problem. With instruments limited to income taxation,
we have no effective way to secure that children are well-treated. This agency
problem could induce the government to resort to policies directly aimed at
children. By assuming a single consumption good, we cannot rely on indirect
taxation that could foster child-specific goods rather than parents-specific
goods; see Cigno and Pettini (2001).

Anticipating the main results, we show that with a linear tax schedule, the
marginal tax rate decreases with the number of children while the relationship
between the demogrant and family size appears to be ambiguous. In other
words, a tax break for the presence of children is theoretically better grounded
than family allowances. We also show that with two ability levels optimal
non-linear income tax implies zero marginal tax rates for the higher ability
parents; low ability parents have positive marginal tax rates which decrease
with family size.*

In deriving these results, our main concern was to stay within the tradition
of optimal income taxation theory® and to keep the presentation rather sim-
ple. To do so, we make a number of simplifying assumptions (quasi linear
preferences, independent distributions of productivities and family size, etc.).
These restrictions admittedly limit the generality and surely the applicability
of our conclusions.

2. The model

Consider a society consisting of parents and dependent children. A parent is
characterized by a productivity level, w;, and by a number of children 7;. The
parent’s utility depends on his own consumption, x, that of his children, ¢, and
on his labor supply, L. It is given by:

uyj = u(ry — njcy — h(Ly)) + ynju(cy) (1)
where ij means that the parent has an ability w; (i =1,...,m) and a number
n; (j=1,...,s) of children. The function u is strictly concave; r;; is disposable

(after tax) income; / is the monetary disutility of work, a strictly convex and
increasing function; and y denotes the factor of altruism.
The parent’s consumption net of the cost of effort is:®

ij = rij — I’lel'j — h(LU)
For the time being, we assume y = 1. For given r and L, ¢; is chosen so that:

' (ry — micy — h(Ly)) = u'(cy),
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which yields
rij — h(Ly)
Xijj=Cjj = ——F—. (2)
/) y l+n/
We can now define the “indirect” utility function:
rij — h(yii/wi)
vii(ri, yip) = (1 +”j)u(ﬁ ; (3)

where y; = w;L;; is before tax income.

The information structure is as follows. The tax administration observes
the number of children, »;, and before tax income y;. After tax income ry is
then of course also observable, but its allocation between parent’s consump-
tion, x, and children’s consumption, ¢, is private information. Finally, labor
supply, L;, and ability, w;, are not observable. The information structure thus
resembles that used in traditional optimal taxation models, except that we have
an observable source of heterogeneity, namely family size, in addition to the
traditional adverse selection variable (unobservable ability). The tax function
can then be conditioned on this observable variable and we have

ry = vy — Tj(yy), 4)

where Tj(y;) is the tax schedule applied to families of size n;. We now turn to
the determination of the optimal tax schedules T;(y;), j =1,...,s. First, we
shall assume that 7; is restricted to be linear. Then, we shall consider a set-
ting in which T; is restricted solely by the information available to the tax
administration; this is the general income tax problem.

3. The optimal linear income tax
We use a linear income tax schedule specified by
Ti(yi) = 4y — @,

with marginal tax rate, ¢;, and demogrant, a;, varying with the number of chil-
dren. Then, the indirect utility function (3) can be redefined as:

Filt) = 1+ (L0 20 )

1+I’lj

where L = L;((1 — t;)w;) is the labor supply function with net (after tax) wage
as sole argument; with the utility function specified by (1), labor supply does
not depend on g;. The government maximizes a utilitarian welfare function
given by

W(n,... tgar,....a) =Y mVy(t,ap), (5)
0]
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where 7; is the proportion of families of type ij in the total population (of

parents), the size of which is normalized at one.” Assuming a purely redis-
tributive tax, the revenue constraint is given by:

Znij(tj‘ViLlj' — Clj) =0. (6)
i
and the Lagrangean expression can be written as follows:

Y = Zﬂzj Vi(ti, a) +’uznij([jM]iLij — a)
i 77

where  is the multiplier associated with the revenue constraint.
Differentiating | with respect to #; and a;, j = 1,...,s, yields after some
manipulations these two well-known formulas:®

Znij’?ij:ﬂzﬂij, j=1,...s; (7)
i i

and

5 COV(ﬂija wily) > i
1 — [j ,uzl 7'[,']'W[L,'j§[j

j=1,...,s, (8)

)

where 7;; is the marginal utility of income and ¢; the compensated elasticity of
labor (here equal to the uncompensated elasticity).

To interpret these expressions observe that we are solving an optimal linear
income tax problem within each of the s different “classes’ (a class being char-
acterized by a given family size). These s problems are independent of each
other except for the fact that there is a global budget constraint.® Conse-
quently, it is not surprising that the marginal tax rate in each class is deter-
mined according to the traditional trade-off between redistributive benefits
and efficiency cost of taxation. This is shown by the RHS of (8), with the co-
variance term measuring redistributive benefits, while the deadweight loss is
determined by the compensated elasticity of labor supply.

Turning to (7), this condition says that the average marginal utility of in-
come has to be the same in each of the s classes. In other words, the average
marginal utility of income is equalized between different family sizes. This is
not surprising. In a first best setting (complete information or when &; = 0)
the utilitarian government would equalize marginal utilities of income within
and between classes. In our second-best setting, where productivities are not
observable marginal utilities of income within each class are not equalized.
However, since family size is observable, it is clearly desirable to adjust the
a;’s so that average marginal utilities of income are the same for any family
size.

To get a more precise understanding of the role that family size plays for
the optimal tax policy one has to examine how #; and a; are affected by the
number of children n;. This relationship will of course depend on the distri-
bution of types and specifically on the distribution of wage conditional on
family size. For instance, a positive correlation between wage and family size
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(the proportion of high wages is larger for large families) will be a factor con-
tributing to a higher tax (a lower level of ;) on large families.’® More gener-
ally, when the distributions of w and n are not independent, the observable
family size can be used as a signal for the unobservable ability and this will
clearly affect the structure of the tax policy.

For the remainder of the section we shall concentrate on a special case in
which the distribution of wages is independent of family size. In other words,
we are abstracting from the signal aspect just mentioned to examine if there is
any other reason which would justify some systematic relationship between
family size and the parameters of the tax function. Let us thus assume that
nj = m;/ Y my = m;: the distribution of earnings abilities is the same for all
family types. For technical reasons it is also convenient to define an “indirect”
social welfare function:

W(ti,...,t;) =max W(t,... tgai,...,ds)

aj...dg

s.t. an—j(ljwaij — Clj) =0. (9)
i

In words, W is the maximum level of welfare that can be achieved with mar-
ginal tax rates (f1,...,¢) if the demogrants (ay,...,a,) are set optimally (i.e.,
to maximize welfare subject of the budget constraint). We now in a position to
prove the following proposition.

Proposition 1. Assume nj =n;/>  ny=n; j=1...s: the distribution of
earnings abilities is independent of family size. Consider two different family
sizes ny > nj.

() Starting from any vector of tax rates with ty = t;, a welfare improvement
can be achieved through a variation in tax rates dt;y < 0 and dt; > 0, with
dty Yy myge = —dt; Y, my ~

(ii) If we assume in addition that W (t,,...,t;) is concave, then (i) implies
t; < t/: optimal marginal tax rates decrease with family size.

Proof. To prove (i) we derive the welfare change associated with the variation
in tax rates and which using (9) is given by:

) 4 ow
dW = —dt, +—dt 10
Oty ket ot ! ( )

Using (5) and (9) we have:

ow oL

a_tl _ Z nil\ViLi/ul(xil) +u Z il (WiLil + 4w WY) ) (11)
oW oL

».- zl: oLt (xie) + 1 z,: Tk <w,~Lik + tew; atk"), (12)

where
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u= Z ' (xy) = Z miu' (xir) (13)

Rearranging (11) and (12) yields:

ow
0_1‘1: (COV(W,L,-/, "(xi1)) +,uZ7z,t/w, 3 )Zn,;, (14)

%I: = (—cov(w,-L,-k, "(xi)) + 1 Z n,tkwl ) Z Tif. (15)

Substituting (14) and (15) into (10), using dtx Y, s = —dt;y_;my and the
property that ¢, = ¢, implies Ly = Ly, = L; and dL;;/0t; = 0Ly /0ty

AW = cov(w;Li,u'(xz) — u'(x;)) dt; ZT[[[ >0 (16)
if at 4, = #
cov(w;Li,u'(xy) — u'(xi)) > 0. (17)

To prove that (17) holds, first observe that with # = #;, and hence L; =
Ly = L; we obtain from (2):

6x,-[ ax,»k
ow; ~ ow;

In words, as wage increases, per-capita consumption increases at a faster rate
in smaller families, /, than in larger families, k. Condition (13) then implies

xyy < xye and X,y > Xk (18)

Consequently, u'(x1x) —u'(xy;) > 0, while u'(x) — ' (x) < 0; these two
inequalities along with the property that w;L; increases with wage can then
easily be shown to imply (17).** This completes the proof of (i). Part (ii) then
follows immediately from the concavity assumption. H

Finally and in the same vein, we would have liked to show that g; is posi-
tively related to n;. Even though such a result is quite intuitive and is obtained
in the numerical examples we conducted, it cannot be proved to always hold.

To discuss the intuition behind these results let us note two properties
which can be shown from (7) and (8). First, if #; were constrained to be con-
stant for all j, a; would increase with n;. Second and conversely, if a; were
restricted to be constant, #; would decrease with n;. Note, however, that in the
first case, a; can do a lot towards horizontal redistribution but little towards
vertical redistribution. In the second case, #; can achieve both types of re-
distribution. It is thus not surprising that when combining both instruments,
t; “dominates” a; and it can even happen that a; decreases with n;. To put it
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another way, consider a tax schedule with uniform ¢ and variable a;. For the
average wage, one can achieve the same outcome with alternative tax schedule
characterized by uniform a and a variable #;. Moreover, with the alternative
schedule, the vertical redistribution within each n; group is better from a util-
itarian viewpoint.

4. Non-linear income tax

We now turn to the non-linear income tax problem. To study this case, we
assume m = 2: there are just two levels of productivity wy > w;. The gov-
ernment’s objective continues to be a simple utilitarian welfare function. Re-
call that family size is observable while productivity is not observable. To
solve the problem we first determine the allocation which maximizes welfare
subject to the resource constraint and the self-selection constraints. A com-
plete solution of the optimal tax problem per-se then requires the design of the
implementing income tax functions 7;(y;), j =1,...,s.

The individuals’ preferences over (r, y), that is in the space of observable
variables, are given by (3); they are crucial ingredient in the non linear income
tax problem. Specifically, it is useful to define:

%(y) = ——, (19)

which represents the individual’s marginal rate of substitution (slope of an
indifference curve), obtained by differentiating (3). Observe that with the con-
sidered structure of preferences o depends only on y and not on r.1? Further, «
depends on the wage, but not on family size. Finally, it is easy to show that «
decreases with w:

w(y) <ou(y). (20)

In other words, for any given level of y, high-wage individuals have flatter
indifference curves than low-wage individuals. This corresponds to the tradi-
tional “‘single-crossing property’’.

For each #;, the incentive compatibility constraint of high-wage workers is
given by:

0i(ryjs ¥ay) = v3i(ryj, y17)-

Using (3) this condition can be expressed as:

Y2y Y1j
rzjh(i) Zl"]j/’l(w—;). (21)

With a utilitarian objective function and given (20), it is easy to show that (21)
will be binding within each family size class j, while the incentive constraint of
the low wage type is never relevant. Observe that mimicking between family
size classes is not possible because # is observable.
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We are now in a position to state the government’s problem. Let 4; denotes
the Lagrange multiplier associated with the incentive compatibility constraints
and u, that associated with the budget constraint. The Lagrangean of the so-
cial planner problem can be written as:

i)
L=y mi(l+n)u| ————%
,Zj: y ] 1+nj

N SN e/ Vi
+%:4Py hQW) rh+hﬁw>}
+ a0 m(vy = ry).

iJ

Observe that, like in the linear case, we are again faced with s problems (one
for each family size class) which are related only through the budget con-
straint.!3

The first-order conditions are:

(), )
) w1 Jl 1%

0% ,
S . . =0 22
vy myu' (X W + 4y s + umy; ) (22)
0%
6—2 s’ (x17) — A — umy; =0, (23)
}’1]'
h(& (Y2
0% , ) Wy
922 il (2 — =0 24
) o’ (x27) W T + umy; ) (24)
0%
Tz s moju’ (X)) + Ay — paj = 0. (25)
}’2j

Before proceeding, it is useful to note that the maximization of utility (3) sub-
ject to the (after tax) budget constraint (4) yields:

I
Wi
U= T (yy) = — == = 2l), (26)

1

where 7}/(y;) is the marginal income tax rate. Consequently, we can use the
marginal rates of substitution determined by the first-order conditions to
characterize the marginal tax rates implied by the implementing tax function.!*
We obtain the following results:
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4.1. High-wage individuals
Combining (24) and (25) we obtain,
/)
i =1 ’ V]7
)
which from (26) implies
T}I(ij) :07 v]

In each type of family, there is no distortion at the top; the marginal tax rate is
zero for the higher ability parents. Furthermore, given our specification,

Yo =yu Vk,l. (27)
Higher productivity individuals have the same labor supply irrespective of
family size.

4.2. Low-wage individuals.: sign of marginal tax rate

Dividing (22) by (23), while rearranging and making use of (19) and (20) (for
the inequality) yields:

| =

w(yy) +

>

ar(yiy) = i <1, (28)
4j

where o, (1;) is simply the marginal rate of substitution of the mimicking in-
dividual. The inequality in (28) comes from g, 4; > 0 and a>(yi;) < 1 which,
follows from y; < y»; and o»(y2;) = 1. In words, whatever their family size all
low wage individuals have a marginal rate of substitution which is smaller
than one. From (28) and (26) we then obtain:

T/(y)) >0, Vj. (29)

Consequently, we have established that all low wage individuals face a positive
marginal tax rate.

Summing up, we have shown that the traditional properties obtained in the
two-types optimal income tax model continue to hold here within every family
size class. Observe that no assumption on the distribution of wages (beyond
s = 2) were necessary to establish this property. In particular, the fact that the
two wage levels are the same for each family size is not necessary. Conse-
quently, the “top” individual in, say, class j would have a zero marginal tax
rate even if his wage were in fact lower than that, say, both types in class k.
This is a direct implication of the information structure and specifically the
assumption that the number of children is observable.
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Like in the linear case, we would now like to go beyond this general char-
acterization and examine if there is some systematic relationship between
family size and (marginal) taxes. Once again, we shall look at this question for
the case where the (conditional) distribution of wages is the same for all family
sizes. With the marginal tax rate of the high wage type independent of family
size, we are left with the comparison of the marginal tax rate faced by the low
wage individual.

4.3. Low-wage individuals: marginal tax rate and family size

The main result is formally stated in the following proposition. Roughly speak-
ing it says that when the distribution of wages is independent of family size,
then the marginal tax rate of the low wage individual decreases with family
size.

Proposition 2. Assume né =m;/ Y ;mj = m;: the distribution of earnings abili-
ties is independent of family size. Further assume that h"' > 0. Consider two

different family sizes n; > ny.

(1) The optimal utilitarian allocation, constrained by the information structure

satisfies.
X1k > X1, Vik > Yu (30)
Xok < X213 Yok = V- (31)

(i) The implementing tax function satisfies:

Te(u) < T/ (yu); (32)
Proof. The proof proceeds by combining a certain number of properties in
order to show that all cases not satisfying (30) and (31) can be ruled out.
The relevant properties are stated in the following lemmas.
Lemma 1. Assume that n, > n;. Then

YU = Yik = X — X1 = Xo — X1k- (33)

Proof. Lemma 1 is a direct implication of the incentive constraint. When (21)
is binding, we can write:

2/ _ 2/ (34)

YT T T 1+
Therefore:
)42
ij xlj = ! 2 . (35)



48 H. Cremer et al.

Differentiating the RHS of (35) with respect to y; gives:

/) )
A (36)

w1 1%

Evaluating (35) for / and k and making use of (36) then implies (33). W

From now on we assume 7, = 7;/ >, n; = n; and & > 0. Turning to the
next property, we have:

Lemma 2. Assume that ny > ny. Then
Xix Z Xi € Yik Z Vil- (37)
Proof. This relationship follows directly from the condition

() +()] [, )
) w1 - 1% = 1— %) ’ (38)

w1 11%) %)

u'(xy;

which in turn is obtained by combining first-order conditions (22) and
(23). m

Next, it is easy to check that x; = x); and yy, = yy; for k # [ are not pos-
sible. Consequently, we are then left with two possibilities:

(1)
xXie > xy o and  yie >y (39)
(i)
Xie < xy o and  yp <y (40)

Finally, we can eliminate case (ii) by showing:

Lemma 3. Assume that ni > n;. Then then xy. < xy1 and yy < yy cannot
simultaneously hold.

Proof. To establish Lemma 3, first note that from Lemma 1, yj; > yy; implies
X21 — X171 > X2k — Xik- (41)
Furthermore, by adding (23) and (25) we obtain
mu' (xyy) + mou' (xo)) — pu(myj +7m2) =0, j=1,....5,

from which we obtain that
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T T T T

T1k Iy Ik 2|

Fig. 1. Pattern of consumption levels for family sizes 7, > n;. Consumption levels of both types
and their difference between types decrease with family size

X1 > Xy implies Xy < X (42)
But (35) implies xox — x1x > x2; — x1; which contradicts (41). MW

We can now finalize the proof of Proposition 2. As a consequence of the
above lemmas, we must have case (i). Consequently, we have established (30),
which from (26) also implies (32). Finally, (31) directly results from (27) along
with the incentive constraint. W

Proposition 2 has a number of interesting implications. First, is shows that
low wage families with a larger family size face a smaller marginal tax rate
and have higher pre-tax income. Consequently their labor supply is also higher.
Second, we obtain a pattern of consumption levels x;; as represented on Fig. 1.
Specifically, inequality in per capita consumption (between high and low wage
families) decreases with family size. Third, the property that xy;, < x, along
with the result that y,, = yy;, shows that the tax policy does not fully com-
pensate type k families for their larger size.

In this section, like in the previous one, we have assumed that there is no
correlation between family size and productivity. One could of course obtain
very different results if such a correlation were introduced. Assume for exam-
ple, that there is a strong positive correlation between n and w. Then, one can
no longer exclude the possibility that the tax rate increases with family size.
The effect obtained in the no correlation case continues to be at work. How-
ever, family size now also acts as a signal for productivity and this effect calls
for a higher tax on large families.

5. Numerical example

Let us now turn to a numerical illustration with two objectives. First, we want
to contrast the results obtained in the linear and the non-linear cases. The
general expressions cannot give us a good grasp of how these results differ.
Second, we want to consider the possibility of non-balanced altruism.

We adopt a setting with three productivity levels (w; = 10, wy = 20 and
w3 = 50) and three family sizes (n; = 0, n, = 1 and n3 = 3). The population is
equally shared between all these groups (m; = 1/9, Vij). The objective of the
government is utilitarian, that is, the social welfare function is the sum of util-
ities of parents and children. The social planner observes the number of chil-
dren (n;) and the parent’s income (y;) but neither the productivity (w;), nor
the labor supply (L;;). The parent’s utility function is:

o
' if & # 1
e (el

vy = log(x;) + yn;log(cy), ife=1,
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Table 2. Optimal fiscal parameters in the linear income tax problem

n = 0 ny = 1 n3 = 3
a 3.99 8.73 19.25
d; 0 4.74 5.08
4 0.62 0.56 0.48
¢y = x; 3.9;6.11; 14.38 4.47,5.81;10.7 4.96; 5.78; 8.71
Vij 4.89; 12.77; 38.57 5.24; 13.27; 39.36 5.59; 13.77; 40.15
T; —0.97; 3.9; 19.82 —5.8; —1.32; 13.25 —16.53; —12.57; 0.22

where x; = y; — Ty — njc;; — h(Ly) is the parent’s consumption, y; = w;L;
the gross income, T the tax liability, ¢; the children’s consumption, 4(L;) =
1/(1 — L;)" the monetary dlsunhty of work and y the factor of altruism. For

the time bemg, weassumee =7 =7y = 1.
We examine how the tax schedule is affected by the number of children.
First, we look at the linear income tax problem. The tax liability is given by:

Ty = tjyyj — a;

where #; is the linear tax rate and a; the demogrant. Observe that this demo-
grant cannot directly be interpreted as a “family allowance”. To obtain a
measure of the child benefits implied by the tax system, one has to take into
account the fact that even childless families may have a demogrant. The al-
lowance per child can then be defined as:

a; — dp
_ 4
d./'—

n;

where «; is the demogrant received by households having no children.

Results are reported in Table 2. The demogrant and the child benefit are
increasing with the family size while the tax rate is a decreasing function.
Broadly speaking, there is a transfer going from households with high income
but no children to poor families with children. So both instruments, namely
income taxation and child benefits, contribute to redistribute income hori-
zontally as well as vertically. Another basic finding is that the child cost (c;)
increases with the family income. Therefore, the child benefits more than com-
pensate for the child cost in poor families, but not in rich ones. This is an
consequence of our utilitarian objective function along with the rigidity of our
tax instruments. The government is utilitarian and families as well. In rich
families, children are well-treated and one cannot expect family allowances to
fully finance their consumption.

Similar conclusions are drawn in the non-linear case (Table 3): (i) the
marginal tax rate (7}) is a decreasing function of the family size; (ii) the tax
liability (Ty) increases with the productivity level and decreases with the family
size; (iii) the higher the household earnings are, the higher the child cost is. We
also find the Mirrlees (1971) result according to which there is no distortion at
the top (77} = 0 for high ability households). Compared to the linear case, one

observes that now the tax burden is more redistributive. The tax liability for a
poor and large family relative to that for a rich and large family is — 23-5
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Table 3. Optimal non-linear income tax problem

n =0 n =1 ny =3
wp =10
Ci/' = X,‘/' 569 627 666
Vij 6.51 6.57 6.74
T, —2.04 ~8.88 ~22.95
T,-/’- 0.18 0.11 0.06
wy =20
Ci/ = X,'f 707 702 705
Vij 15.01 15.22 15.36
T; 3.93 -3.00 ~17.14
T; 0.20 0.12 0.07
wy = 50
C,',' = X!'/' 965 839 776
Vij 42.93 42.93 42.93
Ty 26.21 19.07 4.81
T 0 0 0

(compared to — 17-0). When contrasting the two extremes, poor large family
and rich small family, one has — 23-26 (compared to — 17-20).

We use this numerical example to explore the case of selfish parents and
thus the question of differential altruism. It is possible that parent’s altruism is
lower than what the social planner would like. For instance, parents could
weight their children’s welfare less than their own while the government insists
on equal weights (y < 1). We examine how the tax schedule is affected by this
divergence.

There are two effects acting in opposite directions. On the one hand, the
government would like to give more to large families to compensate children
for the parent’s lack of altruism. But, on the other hand, the major beneficia-
ries are selfish parents, not children. With a logarithmic utility function, both
effects cancel. With an isoelastic function and a low ¢ (we have here assumed
¢ =1/2), the second effect overwhelms the first one (see Table 4).'> More
precisely, the demogrant is larger for households without children but smaller
for large families, while the tax rate is respectively lower and higher than when
parents are as altruistic as the social planner. Family allowances remain in-
creasing and the tax rate decreasing with the family size, but at a slower pace
than when there is no difference in altruism. We should keep in mind that the
less altruistic parents are, the more they consume relative to their children.
Finally, with a high elasticity (¢ = 3/2), the profile of tax rates and family al-
lowances for increasing 7 is relatively independent of the value of .

One of the interesting implications of this example is that it underlines the
inadequacy of linear income taxation to cope with such a merit-good problem.
More effective policies could be introduced in (at least) two ways. The first
possibility considers explicitly a consumption vector consisting of several
goods. This opens the door to possible subsidies for child-specific commodities
like in Cigno and Pettini (2001). Alternatively, one could resort to policies tar-
geted towards children. In future research we plan to study this agency issue
wherein the government could try to elicit parents’ altruism and to provide
when needed specific services to the children.
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Table 4. Linear income tax problem with altruism differing between parents and the social
planner

e=1/2

n = 0 ny = 1 n3y = 3
y=1
a; 2.98 7.40 17.65
d, 0 4.42 4.89
t 0.5447 0.4750 0.3929
y=0.1
a; 6.64 8.38 12.48
d; 0 1.74 1.95
t 0.4841 0.4641 0.4275

e=3/2

n = 0 ny = 1 n3 = 3
y =
a; 4.48 9.37 19.96
d; 0 4.89 5.16
t 0.6529 0.6029 0.5368
y=0.1
a; 4.01 9.65 20.18
d; 0 5.64 5.39
t 0.6595 0.6005 0.5358

6. Conclusion

In this paper we have studied the optimal income taxation with different family
sizes and ability levels. We have taken into account the informational problem
to which the social planner is confronted; it cannot observe the sources of in-
come, namely the innate ability or the labor supply.

Under this setting, we have shown that the income linear tax rate should
decrease with the family size. With a non-linear tax schedule, we have found
the well-known result that there should be no distortion at the top. At lower
ability levels, the marginal tax rate should decrease with the number of chil-
dren and increase with the productivity.

The numerical example shows that fiscal parameters are pretty independent
of the parent’s altruism. In this model, the government can help children only
through their parent’s decision. So the major beneficiaries of tax cuts for large
families and child benefits are selfish parents, not children.

Endnotes

! See Balcer and Sadka (1986), Balestrino (1994), Cremer et al. (1999) and Kaplow (1992).

2 See Delhausse et al. (1998).

3 See Carrin (1982), Cigno (1983), Cigno (1986) and Cigno and Pettini (1999) for the case where
fertility is endogenous. Balestrino (1998) and Cigno (1996) have studied endogenous as well as
exogenous fertility cases.
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Balcer and Sadka (1986) have drawn the same conclusion under the condition of strict hori-
zontal equity and utilitarianism.

In that respect, our approach is similar to that of Blomqvist and Horn (1984) who consider a
problem of health insurance and assume that the tax parameters could be state-dependent.
Preferences over x and L are quasi-linear. This specification is used for instance by Diamond
(1988). It appears to represent a good compromise between simplicity and realism. It implies
that there is no income effect in labor supply. In the problem at hand, it also implies that
family size has no incidence on labor supply, which is questionable. There is some evidence
that labor supply is affected by the size and the structure of the family. However, this occurs
for reasons which are not income-related but associated with features not considered here.
This is different from the objective of horizontal equity studied by Balcer and Sadka (1986).
Atkinson and Stiglitz (1980).

Formally, this is very much like a setting in which we would have to design linear income tax
functions in s different countries, with the possibility of making transfers between the countries
(global budget constraint). The analogy is not perfect, though, because family size also affects
preferences in a specific way.

It does not necessarily mean that the marginal tax rate is high, though. Consider an extreme
case in which all families with the largest size, n,, have an identical and large productivity. In
that case, since there is no heterogeneity within the class, the marginal tax rate will be zero.
This is most obvious when m = 2 (there are only two wage levels). When m > 2 a few tedious
but straightforward steps are required; the complete argument is available from the authors on
request.

All indifference curves of a considered individual are vertically parallel to each other in the
(y,r) plane.

Recall that n; is observable. Consequently, there are no incentive constraints involving in-
dividuals with differ in family size.

Subject to the usual caveats regarding the non-differentiability of the implementing tax func-
tion in a two group model; see Stiglitz (1987). Where this problem arises we define
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as the individuals marginal tax rates.
Only results from the linear income tax problem are reported. But same conclusions can be
drawn from the non-linear income tax problem.
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