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| ncome splitting —
Isit good for both partnersin the marriage?

l. I ntroduction

Even in indudridized countries the tax treatment of marriages is quite heterogeneous [see
Messere (1998), Organization for Economic Cooperation and Development (1993), Pechman
and Engelhardt (1990)]. Some countries such as Germany and the United States gpply an
income splitting system, while others like France use a quotient system which includes children.
Support to couples by tax credits and tax alowances are given in severd countries such as
Canada, Audrdia, Itay, the United Kingdom and Japan. In many countries one-earner cou-
ples are preferentialy trested compared to two-earner couples. The tax consegquences of
marriage are typicaly consderable [see, eg., Rosen (1987)]. But the different systems lead to
ubgtantid differences in the amount of tax reductions [see, eg., Pechman and Engehardt
(1990)].

Since Gary Becker initiated the economic andlysis of the family [see Becker (1991)],
the various aspects of the family’s economic Studtion have been anayzed. Among others,
thereis alarge strand of literature both theoretica and empirical that focuses on the taxation of
married couples. First, equity and neutraity issues were discussed [see, eg., Rosen (1977)].
While individud taxation violates horizontal equity with respect to married couples with equa
family income if the spouses earnings are different, joint taxation does not achieve horizonta
equity with respect to married couples and non-married couples. Second, the optimum-
taxation approach has been applied to married couples [the semina papers are Boskin and
Sheshinski (1983) and Apps and Rees (1988)]. For example, the inverse eadticity rule rgects
the perfect income-gplitting system and recommends a lower tax rate for women since the
women's income dadticity of labor supply is typicaly higher than the men's dadticity. Third,
the incidence of the marriage subsidy has been andlyzed in detail. For example, Alm and
Whittington (1997) discussed the impact of marriage taxes and subsidies on the decison to
marry and, particularly, on the timing of marita decisons. Whittington and Alm (1997) consid-

ered the effect of income taxation on divorce.
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The basic question raised in this paper is whether both man and woman benefit from
the tax reduction due to an income-splitting system. The aim of this paper is twofold. On the
one hand, the impact of the tax approach towards married couples on before-marriage n-
vestment in human capital that can be used in household production will be considered. On the
other hand, the digtribution of the benefits caused by the tax reduction among family members
will be considered.

Investment in education prior to the marriage has been andyzed before, e.g., Konrad
and Lommerud (2000) have shown that individuals will overinvest in human capita that can be
used in the labor market. One scenario is that individuals will prepare themselves for a lot of
work in the outside labor market if the marriage partners will non-cooperatively decide on the
dlocation of time and, therefore, will spend inefficiently little time in household production.
Ancther scenario is that individuals want to increase thar fall-back utility level in order to
strengthen their pogition in a Nash-bargaining process. People that overinvest in market com+
patible skills underprovide family public goods such as well brought-up children, well-being of
elderly parents, etc.

In this paper the focus will be on investment in specific human capitd that is useful in
household production. Education can ether be exclusvely amed a the outside labor market
or it can aso be oriented to household production and, particularly, to the bringing up of
children. For indtance, genera education and teaching training partidly impart knowledge of
bringing up children. However, teachers, educators and nurses typically earn less money than
comparable professons. Furthermore, the percentage of women in these professions is &-
traordinarily high. That might have to do with the ussfulness of professon-specific knowledge
in bringing up children. For ingtance, in April 1998 in Germany, 9,8% of femde workers
worked in the hedlth services, while just 1,2% of mae workers did. Smilarly, 5,8% (0,9%) of
femae (mae) workers had a socid professon and 4,4% (2,6%) were teachers. 90% of the
jobs in care of the body were filled by women [see Statistisches Bundesamt (1999)]. In the
European Union in 1995/96, the total proportion of femae graduates was 53%, but in medica
science the percentage of women was 69% and in humanities, applied arts, and rdigion it was

71% [see Eurogtat (1998)].
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This paper will analyze the impact of the tax trestment of marriages on investment in
human capita that is comparably useful in household production. A main question is whether
invesiment is encouraged or discouraged by joint filing and who benefits from joint taxation.

The paper dso considers the effect of joint taxation on specidization and on the digtri-
bution of income among family members during and after the bringing up of children. Of par-
ticular interest is whether both or only one spouse benefit from tax reductions and how intra-
family transfers will be adapted to a changein the tax treatment of marriage.

The paper is organized as follows. The discusson of the effects of income splitting on
family behavior and income didtribution within the family is divided into two parts. While the
second section congders the family at the wedding day and after marriage, the third section
focuses aso on investment decisons before marriage. A summarizing section brings the dis-

cussion to an end.

II. At thewedding day and after marriage

The paper condders a family conssting of two people, i =f,m, who make decisons. This
section focuses on the wedding day and the time theresfter. The marriage lasts a most two
periods. In the first period children are brought up; in the second period the marriage partners
just live together. The family has to decide how much time each member devotes to raisng
children and how to distribute the income among the marriage partners. Utility is calculated in
income terms. For amplicity, it is assumed that only married partners have children and that
children are born in the first marriage period of their parents.

Firg, the second period is andyzed. The partners are married and had already de-
cided on the dlocetion of time to raise children. The woman had devoted R, hours to bring-
ing up children, hear husband R, hours. The less time an individua had worked outside the
household in the past, the less experienced it is and the less money it can earn now. Therefore,
the wage rate, w, is negatively correlated with the number of hours a person had devoted to
the children. This fact is captured by a negatively doped and concave wage rate function
w, = w(R, ). Since children had been brought up aready, both family members use their
entire disposable time for working outside the household. The working hours of each individua

are normalized to one. Hence, gross labor income of individud i is w;, .
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Labor income is subject to a progressive income tax. The tax function, T, is continuos,
twice differentiadble, increesng and convex as it is in Germany. Under an income splitting
sysem, the tax due from individud i is T, =T(awj+(1- a)wi), Lj=f,m, jti,
O£ a £1/2. While income would be pefectly split if a were equd to one hdf, splitting
would only be patid if 0<a <1/2.With a beng zero, individud taxation ingtead of joint
taxation would be applied.

Since net family income can be didributed among the family members in any way, the

available income (utility) of the two marriage partners can be written as
@  uh=wR,)- Tlaw(r)+ - aw(r,))- 2%,

uf = w(R,)- Tlaw(r, )+ @- a)w(Rr,))+2%,

where Z? denotes atranfer from the man to his wife, which might be either positive or nega-
tive!

In case of divorce, gross income is the same, but individuds are subject to individua
taxation. Hence, the tax burden of person i is Q, = T(w, ). Some real costs such as lawyer's
fees and some ‘psychic’ cods are connected with a divorce. The (positive) per-capita costs
are denoted by D. Whether or not the low-income individud is entitled to maintenance de-
pends basicaly on the law. Here, two somewhat extreme scenarios of maintenance obligations
are consdered. Either no obligation to pay maintenance exists or the income net of taxes of the
former family members are equaized by maintenance payments. Hence, in case of a divorce,

the achievable income (utility) of the former marriage partners are

2

m

=w(R,)- TW(R,))- M- D,

oy =W(Rf)' T(W(Rf))+M - D,

where M indicates the money transfer from the man to his former wife, which might be pos-

tive, negative or zero, depending on the law and on the dlocation of time for railsing children.
This paper assumes that the behavior of marriage partners in both periods can be

described by Nash bargaining. Nash bargaining has two main advantages. Firs, it ensures

! Hereand inthe following, the superscripts 1 or 2 indicate the period under consideration.
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efficiency. This festure will become important later on. Second, Nash bargaining makes a
plausible prediction of the digtribution of efficiency gains, which refers to the outsde options,
i.e, to the threat points. Although one might argue that non-cooperative equilibrium within a
marriage is an adequate threet point [see, e.g., Lundberg and Pollak (1993) and Konrad and
Lommerud (2000)], this paper uses the traditiona divorce-threat-point bargaining approach
[see Manser and Brown (1980) and McElroy and Horney (1981)]. The latter is clearly the
natura gpproach in this section which only consders the distribution of income. But even in the
next section, which aso deds explicitly with the dlocation of time, non-cooperative behavior
seems to be somewhat strange since there are so many opportunities to cooperate within a
marriage. Pure non-cooperative behavior of marriage partners, which has been considered by,
e.g., Lundberg and Pollak (1994) and Konrad and Lommerud (1995), is particularly implau-
gble if the resultant equilibrium is inefficient. It should be possble for marriage partners to
enter into binding agreements to overcome inefficiency.

Marriage partners will stay together only if Q,,+Q, - (T, +T,)3 -2D, which is
aways fulfilled snce the tax savings due to the income plitting sysem (the LHS) are non-
negetive.

Marriage partners that employ the divorce-threat Nash bargaining approach choose in
the second period the tranfer Z* s0 as to maximize (uzm - Ui)(uf - Ufz). The optimum

trandfer and the resultant utilities are

2 L
@ 0=w, n T Rl oy,
2 2
GfZ_ - Tm;Tf +Qm'Qf+M.

The more in case of divorce the man's net income exceeds his former wife's net income and
the lower the maintenance payment after divorce is, the higher is the income share of the

husband and the lower is consequently the share of the wife? If the maintenance payment

2 Recall that the maintenance payment is negative if the woman supports her former husband.
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equalized income net of taxes, the transfer would be Z2 =(w_ - T - (w, - T,))/2 and
spousei would get 07 = (w,, +w, - (T, +T, ))/2. Marriage partners income shares are the
same. Withowt a  mantenance  payment the  diffeeence  in utility
02 -02=w,-Q, - (w, - Q) isindependent of the tax system given the data of the first
period.

Now, congder the first period. In order to make things as smple as possible, the wage
rate w is exogenoudy given in the first period. The two potential marriage partners may marry
or not. If both stay done, net of taxes they earn in every period w- T(w) eech. Lifetime
utility would be = (w - T(w)){1+ d), where d is the common discount factor. If they get
married, they will have children and they will have to spend part of their time to bring them up.
The working hours of individud i outsde the household are 1- R,. Spending time to raise
children has some psychic cogts, taken into account by an increasing and convex cost function,
f, =f(R,). If afamily member devotes only a few hours to the children, these costs are
probably negative but pleasure shrinks with the number of hours. Parents derive utility from
well educated children. This is dso measured in income terms. There are no differences in
utility with respect to children. The utility of raisng children is Smply a weighted sum of the
numbers of hours devoted to the children. The weights are the (constant) margind products in
education. The margina products of family members b,, and b, , are not necessaily the
same. Productivity differentids are due to inborn differences and to different training. How-
ever, this section takes the productivity differentids as exogenoudy given. By an either postive
or negdive transfer from the man to the woman, Z*, resources can be redistributed among

family members. Hence, utilities of married family membersin period one are
@ uy=(- R, )w- T(alt- R w+(1- a)- R, w)- F(R,)+b,R, +bR, - Z*,

uw=(1- R w- T(@al- R, w+(1- a)i- R )w)- f(R,)+b_ R, +b,R, +Z".

Lifetime utility of aspouseis u, = uj + di’.
Ohbvioudy, a necessary precondition for marriage is thet totd utility is higher than it
would otherwise be. When marriage partners also play a Nash-bargaining game on the wed-
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ding day, they choose the trandfer, Z*, 0 as to maximize (um - U)(uf - U). Since, by &

sumption, the threat points are the same, the transfer will equdize lifetime utilities, and thus

m

2 2

(5) led(az_af2)+RfW+Tfl+ff_(RmW+Tr11+fm)_
The higher, compared with his wife, the man’s utility in period 2 is, the lower his tax burden in
period 1 is. The lower his psychic costs of educating children are, and the lower the forgone
labor income is, the higher isthe trandfer from the man to hiswife.

The marriage partners will determine the dlocation of time s0 as to maximize totd
lifetime utility:

u=ul+ur +d(d? + o)
© - gwa- R)-f, + DR, - T+ dlw, - T2)]

i=mf
An increase in the time spent by individua i for raisng children changes in the second

period the tax savings due to the income splitting system according to

_ (T2 2
(7) ﬂ(Qm + Q;-[R (Tm +Tf )) — WIG[QI(]:_ (1_ a)TiZI_ asz'], i = m,f ’ J 1.
Thisterm is zero if family members are dso subject to individud taxation, i.e, if a is zero. The
term is cartainly negetive (pogtive) if individud i earns in period 2 more (less) money than the
pouse. A stronger digpersion in the dlocation of time leads to higher tax savings.
The firg-order conditions for an interior solution of the family's utility maximization

problemare, i=m,f , ji:

M dwdi- aT?- (@1- a)T?]- wt- aTi- (- a)TH])- fer2n,

® IR
=0.
The margind increase in utility through better education of the children should be equd to the

margina decrease in net income in present value terms plus the margind psychic costs. These

conditions determine functions R, (a), i = m,f .
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As abenchmark case, consder first individual taxation, i.e., that a is zero. Both mar-
riage partners would spend just the same time with their children and earn the same money in
the second period if the man were as productive as the woman in bringing up children.® Re-
sources would not be transferred from the man to his wife in the first period. If the woman is
more productive in raising children than the man, she devotes a larger percentage of her time
to the children than her husband. Hence, she earns less money in the first period. Furthermore,
her labor income in the second period is smdler and her threat point, therefore, lower. The
utility differentia in the second period 02 - (7 is positive, and, therefore, the first-period
transfer will be high.

Now, the effects of joint taxation, i.e,, of an increasein a, will be analyzed. Since the
effects are in generd consderably complex, the focus will only be on smdl deviations from
individua taxation, i.e,, asmal increasein a garting from a being zero. Tota discounted utility

changes according to

©  L=wR R TE) ¢ dlw, - w, )7 TE).

Furthermore, gpplying the implicit function theorem to (8), it can obtained for a being zero that

R, _ wiTr-THwT (R, - R )+ dwlr?- 77472 (w, - w) )
(20) - = 2—1n [ 2u 2.)
da f &+ wT, +(Wg’2Ti } Wlﬂ(l- T ))d

ci=mf, i,

Congder a smdl productivity asymmetry in rasing children. Even under individua
taxation, the participation in the labor market of the person with the higher household-specific
productivity will be smaler and the second-period wage will be lower. Because of the pro-
gressive tax system, this person faces a lower margind tax rate. If a step in the direction of
joint taxation is put forward, both family members are better off (as can be seen from ©)).
Due to the nature of Nash bargaining, the marriage partners will benefit equaly. Furthermore,

the family members will specidize even more* As a consequence, transfers in the first and in

¥ Notethat any differencesin psychic costs and labor-market productivity are assumed away.

*  This can be concluded from (10) if the second-order conditions of the family’s utility-maximization

problem are taken into account.
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the second period will be increased. The person that is more productive at home has to be
compensated for less labor income.

It is aso worthwhile to andyze how a change in the tax treatment of marriages affects
old families that had dready brought up children. Hence, consider the introduction of a (par-
tid) income-splitting system at the beginning of the second period. Provided that wages are
different, both family members benefit equaly. Thiswill be ensured by higher trandfers from the
high-income individud to its gpouse. The trandfer changes according to
dz? /da = (w,, - w, (T¢+Tg)/2.

Whether the tax reform takes place at the beginning or in the middle of the marriage,
the Nash-bargaining procedure ensures a uniform distribution of benefits. Not surprisngly,
joint taxation requires more redistribution within the family since the primary net market i

comes are more unequally distributed. To summarize:

Proposgition 1: Both family members benefit equaly from the introduction of an income-
Fplitting system. By means of higher transfers it can be ensured that aso the low-income indi-
vidud bendfits. If the tax reform is announced a the beginning of the marriage, family members

that are differently productive educators speciaize even more than under individud taxation. #

I[II. Before Marriage and thereafter

This section dso congders a two-person-family. However, it focuses on investment in mar-
riage-gpecific human capitd before marriage. It is assumed that potentiad marriage partners
dready know each other when they invest. Investment before marriage, |, determines the
productivity of individud i in raising children. For amplicity, investment in human capital does
not affect the productivity in the outside labor market. Hence, the wage rate, w, is a constant.
The outcome of raising children is again an additive function in thetime varidbles R, and R; :
&bl R, where b(0)>0. But the margind productivity in housshold production,
b, =b,(1,), is an increasing and concave function of investment. Note thet the individuals
possibly differ in productivity. In this section, aperson i is designated as always more produc-
tivethan person j if b, (1) > b, (1) fordl I 3 0. The costs of investment, whether real or *psy-

chic', are described by an increasing and convex function j ; =] (Ii ) These cogts are borne
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by the investing individud. The total time per person avalable for working outsde and insde
the households is again congtant and normalized to one. Psychic costs of spending time with
the children, f ;, have the same properties as before. Now, the marriage consists of just one
period. Furthermore, the tax system is the same as in the previous section.

Once investments are sunk, the two persons under consideration decide on marriage
and on the time dlocation with respect to raising children. Then, totd remaining family utility

measured in income terms can be written as®

(11) U:_:élf[(l- R)w- T(aft- R w+(- a)a- R )w)- f(R,)+20(,)R,]-

Obvioudly, tota family utility is u="T-j (1,)-j (I,). Either one threatens to refuse mar-
riage, so the threat point of individua iis 0, =w- T(w) - j (I,). Bath will get married only if

12  alo-T1]+a2()R - Rw- f(R)]? 0.

i=mf i=mf
The tax savings plus the net benefit from having children, i.e,, the second term on the LHS,
have to be positive.

In a Nash-bargaining game the two potential marriage partners decide on the dloca-
tion of time and the didribution of utility among them. Because of the linearity, the family will
distribute resources such that finaly member i gets

13) 0 =

P B =g-j(li), i=mf, j1i

The individud which invested less is ultimately better off snce the other person free ridesto a
larger extent.
Given the levds of investment, the family maximizes U by choosing the time alocation.

The firg-order conditions for an interior solutionare, i =m,f, j1i:

(14) % =2, - wli- aT¢ (1- a)T§- f¢=0.

®  For simplicity discounting is neglected.
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The margind increase in direct utility of brought up children should be equa to the sum of
margind losses in net labor income and of the margind psychic costs. Household production
time R, and Invesment |, are postively correlated. Hence, the higher the margina produc-
tivity in household production, the more time is spent within the household. The two conditions
(14) determine functions R, (a,l,,,!,), i =m,f . Note that under individud taxation the

number of hours individua i works in the household is independent of the investment of its
Spouse.

Before marriage each individua decides independently on investment in specific human
capitd. If the individuds take the result of the Nash-bargaining procedure at the wedding day
into account, they choose investment so as to each maximize 0, . At the Nash equilibrium &t

the investment stage, the following two firg-order conditions are fulfilled:

M, _1€70 1R, , 10 TR U

B9 28R, W R MY

+biR, -j €=0, i=m,f.
Since the term in square brackets is zero, a the Nash equilibrium the margind increase in
children-training productivity should smply be equa to the margina investment codts.

The Nash equilibrium isinefficient Since, at the Pareto optimum, 2b(R, =] ¢ should be
fulfilled. Non-dtruidtic individuas ignore the positive direct impact of ther investment on the
utility of their (potentia) marriage partners. Starting at a Nash equilibrium, the margina costs of
investment and therefore investment itsdf should be higher. To summarize:

Proposition 2: At the Nash equilibrium, the two non-dtruidtic individuas would benefit from

higher joint investment in marriage-gpecific human capitd. #

Bringing up children is smply a marriage-specific public good [see, eg., Lundberg and
Pollak (1994) and Konrad and Lommerud (2000)]. By investing in specific human capitd,
potentid marriage partners voluntarily contribute to the public good. Underprovision due to the

opportunity to free rideisthe wel known result.

® Hereandin thefollowing, the utility values are evaluated at the optimum time parameter values.
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The conditions (15) determine functions |, (&), i = m, f . Applying theimplicit function
theoremat a =0 leadsto’

dl, _ wh((Te T+wTaR, - R)))

1 & " 2f+ bR -] g erwiTd

i=mf,jti.

A smdl deviaion from individua taxation getsindividud i to invest more if this person
has aready spent more time with the children and faces therefore a lower margind tax rate
than the spouse. Hence, while the individua that is more productive in the household will
increase investment, its spouse will reduce investment. The effect of (partid) joint taxation on
total investment is ambiguous and depends on the functiona form of cogts, taxes and produc-
tivity. Utility changes according to

da fa 1l da
_wR, - R)TE-TY) ¢Wb?1(TJ¢' T WTER - R )
2 "¢ +(b§‘RJ - l‘u)(fﬁmwz-ri@

i, _ %0, , 0,9,

(17)

i,j=m,f, j1i.Thedirect effect is clearly postive provided thet there is some asymmetry in
the family. Since the indirect effect is @ther pogtive or negative, the Sgn of the tota effect is
ambiguous. Either both or only one marriage partner will benefit from the change towards
income plitting. There is the posshility that the tax reform harms one individua because its
(potentid) spouse reduces investment heavily. Since it is the less productive person that will
invest less under income splitting, the individua that is more productive in household produc-

tion might be the one to suffer. The following propostion sates this result.

Proposition 3: The individud that is aways less productive in household production will
benefit more than its spouse by a smal step towards income splitting. The gpouse might even
be harmed by the change in the tax system. #

Since wdll brought-up children are considered as a public good within the family and
investment in household-production-specific human capitd is a voluntary contribution to the

" Because of the second-order conditions, the denominator is negative.
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public good, the results of this section reproduce, in principle, results that have aready been
discussed in the literature on private provision of public goods® In fact, hori (1996) investi-
gated productivity differentials in contributing to public goods.” He found out that contributors
with high productivity do not necessarily achieve high utility levels. The analyss carried out by
this paper confirms his result. However, the frameworks employed by Thori and in the ones
this paper differ from each other. While Ihori considered direct contributions to a public good,
this paper focused on more indirect contributions. Both family members jointly decide on the
public good quantity by determining the dlocation of time. However, the marriage partners
independently contribute to the public good by their decisions on their productivity.*°

V. Concluding remarks

This paper has andyzed the effects of an income splitting syssem on marriage partners. The
focus was on the time dlocation, on investment in marriage specific human capitd, and on the
digtribution of income within the family.

The gtarting point was that the distribution of tax-reduction gains due to the income
gplitting system depends on whether the family has been sarted or not. Firg, if joint filing is not
introduced earlier than the wedding day, both family members benefit. By means of higher
transfers it can be ensured that aso the low-income individua benefits. If the tax reform is
announced a the beginning of the marriage, family members that are differently productive
educators specidize even more than under individua taxation.

Second, if a partid income plitting system is introduced long before marriage, the
individua that is dways less productive in household production will benefit more than its
goouse by a smdl step towards income splitting. The spouse might even be harmed by the
change in the tax system.

A good introduction to this literature isBergstrom, Blume, and Varian (1986).

Buchholz and Konrad (1995) considered productivity differentials and strategic transfers before the
contributions have to be made. Wrede (1998) considered strategic changes in productivity.

° Theinteraction between non-cooperative contributions and cooperative contributions determined by

Nash bargaining has been discussed by Hod (1991).
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Not only in Germany the income-splitting system is currently being tested. Although the
paper has not anayticaly discussed the complete trangtion from the perfect income-splitting
system to individua taxation, one is tempted to use the intuition presented in the paper to
Speculate about a non-margina reform such as that. Already married partners will suffer from
the increase in the tax burden. The same holds true for couples that consder marriage & the
moment of the reform. These couples will alocate the time more evenly than under the income
splitting system. Whether young people that actually organize their education and plan to marry
later on benefit or suffer is not clear. Individuas that are more productive in household pro-
duction and, particularly, in bringing up children might benefit in spite of the higher tax burden
for families. Hence, particularly, if the additiona tax revenue is taken into account, a provoca-
tive concluson of the paper is tha young women are certainly the winners provided that
women'’s productivity in bringing up children is higher. Old married couples and young men are

the losers of achange from joint taxation to individua taxation.
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