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We study the impact of capital and labor taxation in an economy where couples bargain
over the intrahousehold allocation under limited commitment. In this framework more wealth
improves commitment and gives rise to insurance gains within the household. Our theory
motivates these gains by the empirical observation that wealth, in contrast to labor income,
is a commonly held resource within households. Based on this observation we study whether
eliminating capital taxes from the economy, and raising labor taxes to balance the government’s
budget, may generate welfare gains to married households. We illustrate that the quantitative
effects from this reform are rather small. We attribute the small effects to the life cycle pattern
of wealth accumulation and to the impact of labor income taxes on household risk sharing: In
particular, we show that higher labor taxes may make the limited commitment friction more
severe, even though they may make the distribution of labor income more equitable within the
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1 Introduction

A recent literature in dynamic quantitative macroeconomics studying the effects of taxes in models
of heterogeneous ‘bachelor’ households has found large welfare gains from positive capital taxation.
For example, Conesa et al. [2009] illustrate that a high tax rate on capital is optimal for young
households. Domeij and Heathcote [2004] illustrate that from abolishing capital taxation only a
small fraction of wealthy families benefit; at the same time large welfare losses are incurred by the
rest of the population. Given that these conclusions are based on models where the wellbeing of the
household coincides with the wellbeing of a single individual (typically the male household head)
they represent a good laboratory to study the between household distributional effects, but ignore
potentially important analogous effects at the intrahousehold level. It is, for example, conceivable
that a policy change which sets capital taxes to zero or to a lower level than the current one, and raises
labor taxes to balance the budget, on the one hand exacerbates the between household inequality
and on the other makes the distribution of resources more equitable within households. In such cases
it is obvious that a more explicit modeling of the intrahousehold decision making process is needed.

In this paper we advocate that the empirical evidence presented in Mazzocco et al. [2007] con-
cerning the joint decisions of couples in the US, supports this hypothesis. In particular, the evidence
suggests that the following two assumptions are accurate with regards to the joint decision making
process of married couples: First, wealth is a commonly held (pooled) resource within the family
and second, (individual) labor income is not.

Based on this observation we investigate how tax policies, by influencing the relative importance
of wealth and labor income on the household’s budget, may affect the intrahousehold allocation.
In our experiment we consider a policy change whereby the government eliminates capital taxation
and raises labor taxes. Our key finding is that though this reform is likely to reduce intrahousehold
inequality, in quantitative terms the effects from the policy change are rather small.

Our conclusion is drawn from a dynamic model where households (couples) live for several periods
and make savings and labor supply decisions. They experience shocks to their labor income but are
unable to fully hedge against them. Imperfect insurance derives from the fact that households can
only trade in a single non-state-contingent bond and face borrowing constraints, but also because risk
sharing is imperfect within the household. To model incomplete intrahousehold insurance we add
the following ingredient: We assume that the intrahousehold allocation is the outcome of a limited
commitment contract whereby the two spouses maximize joint welfare according to a sharing rule
which reflects their bargaining power. When the labor income of one spouse increases, the sharing
rule allocates more resources to her, implying that the couple has to give up some risk sharing to
satisfy a participation constraint. This feature of our model represents an extension of the collective
model of the intrahousehold allocation (see for example Chiappori [1988, 1992], Apps and Rees [1988],
and Blundell and Etheridge [2010]) to a dynamic economy. Similar models have been considered by
Ligon et al. [2000], Mazzocco et al. [2007] and Voena [2015].

As in Mazzocco et al. [2007] and Voena [2015] we assume that the bargaining power is determined
by the value that the spouses get if they divorce. However, we do not allow divorces to occur in
equilibrium. We impose this feature to our model because we wish give to it the possible best
chance to yield a substantial welfare improvement from policy. Divorce is practically a breakdown

of commitment, it limits the scope and the horizon over which intrahousehold insurance is relevant.



Through ruling out divorce we can maximize the scope of risk sharing within the household.

In section 2 of our paper we present a simplified version of the theory (a two period model) that
enables us to derive analytically the effect of the tax schedule on the intrahousehold allocation. Our
results are as follows: First, lower capital taxes are shown to improve commitment and risk sharing.
We show that as the household’s financial income increases, and a larger fraction of consumption
is financed through wealth, the participation constraints are relaxed. Second, labor taxes have
an ambiguous effect on intrahousehold risk sharing: On the one hand, higher labor taxes reduce
intrahousehold inequality in income and therefore improve the household’s insurance possibilities, but
through a second channel they tighten the participation constraint as they impoverish the household
and make it more tempting to rebargain. The latter effect is more important when consumption and
hours are complements in utility and at low levels of household savings.

In the quantitative life cycle model the balance of these effects varies across age cohorts. Young
individuals typically have little wealth and therefore are more likely to be adversely affected by the
rise in labor taxes. In contrast, middle aged and older households accumulate sufficient wealth and
they can benefit from the change in both capital and labor taxes. However, at the same time, the
fact that older households are wealthy (even before the elimination of capital taxes) means that
the limited commitment friction is less severe for them; a policy which abolishes capital taxation
and encourages further wealth accumulation does not improve welfare significantly. Overall, we
find that there are only minor effects from the reform, on the intrahousehold allocation and on
welfare. Rebargaining is less frequent, however the gains from risk sharing, measured in terms of

lower consumption variability, are very modest.

1.1 Literature Review

This paper is related to several strands in the literature. First, there is considerable literature on
the intrahousehold allocation within the so called collective framework (see for example Chiappori
(1988, 1992], Blundell and Etheridge [2010]). Our assumption that family members do not pool labor
income and that changes in income lead to an updating of the sharing rule is based on this literature.

Many papers have used the collective framework to investigate the properties of optimal taxation
with particular focus on whether tax schedules should be different between men and women (for
example Apps and Rees [1999], Apps and Rees [2011] and Alesina et al. [2011]). Though this analysis
is clearly important and bears significant effects on the welfare of families, the models are typically
static and therefore not suitable to analyze how the tax schedule affects the intertemporal behavior
of couples. Our approach is to abstract from the complexities of the tax code and to summarize the
institutions in a simple linear tax system. But since our model is dynamic, we add to the literature
by formalizing how changes in taxes can affect welfare and the risk sharing arrangements of families.

As discussed previously, Mazzocco et al. [2007] provide the empirical evidence that wealth is a
commonly held resource in the household. This evidence derives from the institutional framework
governing divorces in the US (see also Voena [2015]). In particular, in 49 states' of the US the
division of assets during divorce is made either according to ‘community property law’, or according

to ‘equitable property law’. In the case of ‘community property’ wealth is divided equally between

!The exception is the state of Mississippi where there is ‘common property law’. This means that marital assets
are divided according to who has the legal title.



the spouses. In the case of ‘equitable property’, wealth is divided ‘equitably’ which, as Mazzocco
et al. [2007] go on to show, on average means that roughly 50% of the family’s wealth is given to
each spouse. Based on this evidence, we impose the following features in our model: First, we treat
wealth as a common state variable, meaning that we do not allow individuals to save in private
accounts. Second, we treat as our benchmark the case where in divorce, each spouse gets 50% of all
savings accumulated during the marriage. The second assumption is mainly a simplification of the
environment, it enables us to derive analytical results (in section 2) and simplifies our computations
in the quantitative version of our model. The first assumption of jointly held savings can also be
found in Mazzocco et al. [2007], Guner et al. [2012a,b], and Cubeddu and Rios-Rull [1997].

As discussed previously, dynamic life cycle models with intrahousehold bargaining have been
recently considered by Mazzocco et al. [2007] and Voena [2015] (these theoretical frameworks are
based on the infinite horizon model of Ligon et al. [2000]). Our model is similar, however, the
aspects of the intrahousehold allocation which we study are not the focus of either one of these
papers. Mazzocco et al. [2007] study the effects of divorce on female labor supply. Voena [2015]
studies the effect of changes in divorce laws on the intertemporal behavior of couples. Our results,
which show that the impact of taxes is modest, should not be misconstrued to mean that studying
the dynamic aspects of intrahousehold bargaining is not important; Mazzocco et al. [2007] and
Voena [2015] both make a strong case to the contrary, focusing on different aspects of intrahousehold
decisions than we do.

Ligon et al. [2000] were the first to introduce storage to a dynamic model with limited commitment
and with many risk averse (bachelor) households. They are interested in identifying cases in which
access to storage may reduce risk sharing and welfare, assuming in their study that individuals can
save in private accounts. 2 The different treatment of wealth in our model changes the predictions
of the theory: When assets are commonly held, a higher wealth level can help mitigate the impact of
shocks through improving commitment. This is not the case when household members save privately
(in fact some examples given by Ligon et al. [2000] demonstrate that the opposite is true).

Finally, in recent work Guner et al. [2012a,b] extend the macro literature on the optimal tax
code to dual earner households. They document considerable efficiency gains from a reform which
replaces joint filling with separate filling. These gains derive mainly from the response of female
participation in the labor market. Our paper also presents a model with gender and marital status
heterogeneity, but relative to Guner et al. [2012a,b] who consider a unitary model with no shocks to
the labor income of individuals, our focus is on the effects of policy changes on the intrahousehold
allocation and on risk sharing in a non-unitary model and in the presence of idiosyncratic income
shocks.

The paper proceeds as follows: Section 2 studies the effects of taxes in the two period version
of our theory. Section 3 presents the quantitative model and Section 4 summarizes the choice of
parameters and functional forms. Section 5 discusses the results from the reform. A final section

concludes.

2Assets are observable and contractible in their model, as they are in ours. This means that the standard indi-
vidual Euler equation does not hold, it needs to be augmented with terms which reflect the impact of wealth on the
participation constraints.



2 Intrahousehold Bargaining in two Periods

This section presents a simplified version of our theory. It investigates the optimal behavior of a
couple which consists of a male and a female spouse, lives for two periods, but faces the limited
commitment problem only in period two. We derive analytical results that show the impact of the
tax schedule on the intrahousehold decision making process.

We assume that preferences of both the male and the female spouse, are represented by the
utility function wu(cf, /) with the properties u. > 0,u; > 0, u. < 0,uy < 0 uy < 0, where ¢f denotes
consumption and [ is leisure in period ¢ = 1,2. The superscript g denotes gender (g € {m, f}
(male , female) ). Moreover, we assume each household member enjoys a constant utility flow £ > 0
each period from being married. Following Voena [2015] we label £ an affection parameter which (in
our model) both spouses enjoy from being together. However, it should be understood that £ may
equally represent (in reduced form) a benefit accruing to married households from complementarity
in the production of a home good which is not modeled here.® If the marriage breaks up we set &
equal to zero.

Our analysis in this section is derived in partial equilibrium. That is to say, we state our results
keeping prices (wages w and interest rate r) as exogenous and constant. Moreover, we assume
that there is a government which levies capital and labor taxes denoted by 7x and 7y respectively.
The household is born with a level of wealth ag, and accumulates wealth in period 1 to finance
consumption in ¢ = 2. The household’s members are assumed to be identical initially in terms of
productivity (normalized to unity for simplicity), but in period two each individual experiences a
shock to their productivity endowment which alters their labor income potential. We let ¢, be the
productivity for the household member of gender g at ¢ = 2. In each period, individuals have a time

endowment, normalized to unity, which they split between leisure and work.

2.1 The Marital Contract

The limited commitment problem emerges from the fact that differences in productivity across the two
members affect the relative bargaining power within the household, and thus affect the intrahousehold
allocation. To characterize this allocation we assign a weight to the welfare of each individual in the
household. We let A\]* = \; be the share of the male spouse for ¢t = 1,2 and )\{ = 1—); the analogous
share of the female spouse. Note that )\; is a state variable in the household’s program.

The fact that the share is time dependent reflects the lack of commitment in the model. Consider
the following example: Assume that we are in the beginning of period 2, and the household has
brought forward from the previous period a value of the share \; = % Now assume that each member
of the household draws a value of idiosyncratic productivity and that the draws give €,, >> €¢. In
this case it may be that the male spouse needs to be made better off and the sharing rule in period
2 needs to be updated so that Ay > ;. We will assume, following Ligon et al. [2000] and Mazzocco
et al. [2007], that this new value A, must be such that the male spouse is as well off as they would be
if the marriage broke up. Analogously, if the female spouse has to be made better off then Ay < A;.

If participation is not violated for either spouse, then Ay = ;.

3In the Appendix we show that our analysis can be extended to the case of a home good whose consumption is
public to the household.



The household contract may be represented as a joint program given these weights. We let
M (ag, A1) be the value function that characterizes this joint maximization problem in period 1 and
Ms(aq, A2, €) the analogous function for ¢ = 2. Notice that the latter has e as an argument which
now represents the vector of idiosyncratic productivities in period 2. To characterize the household’s
program we solve backwards. Given the wealth endowment and the levels of productivity Ms(ay, Mg, €)

is a solution to:

(1) Ma(ax, Aa, €) = max Agu(cs', 15") + (1 = Ao)u(c], 1) + ¢

gl
Subject to: l§+nd <1 for ge{m,f}

Do =D ngu(l —mx)e +ar(l+r(1— 7))

g g

Moreover, M;(ag, A1) solves the following Bellman equation:

(2) Mﬂ%Ag:rmxAm@ﬁwv+a—Agm4J9+g+5/J@@hMﬁmF@mq)

1§ a1
Subject to: If +nf <1 for ge {m,f}

Zcﬁ’+a1 = Zn‘({w(l —7n) +ao(l +7(1 —7x))

g g

where [ is the discount factor of the household, and F'(e,,, €f) represents the joint cdf of produc-
tivity shocks in the family.

2.1.1 Rebargaining

To introduce formally the notion that the contract may be rebargained in period 2 we let Sy(Dy(a1), €4)
be the utility of the household member of gender g if the marriage breaks up in that period. D,(a) is
a division of family wealth in the event of divorce with the property > Dy(a1) < a1. The following

participation constraints have to be satisfied in ¢t = 2. *
‘/g(ah)‘27€) EU(C‘g,lg)—i-f > Sg(Dg(al)v€g) for g€ {m7 f}

where Vj is the level of utility that individual g derives when program (1) is solved.

Now consider the previous example where A\; = % and €, >> ¢; and assume that V}, (a4, %, €) <
S (D (a1), €m), in other words that the male spouse’s participation constraint is violated. Assume
further that there is a range of values [\, AY] with A} > £ so that i) V;,(a1, A}, €) = S (Dim(a1), €m,)
and Vy(ay, A €) > Sp(Dy(ar), €f) and i) Vi(ar, NS, €) = Sp(Dy(ar), ;) and Vi (ag, AV, €) > S, (Din(ay), €n)-
Moreover, assume that for any Ay € (AL, A\Y) the participation constraints are slack. °

We need to find a value of Ay within [\, A\J] so that the both constraints are satisfied. We choose

41t is trivial to show that in ¢ = 1 and assuming \; ~ % the analogous participation constraints are slack. To see
why, note that the spouses are identical in period 1 and benefit from being together since £ > 0 and because of risk
sharing against period 2 shocks.

5 For the class of utility functions we will utilize it is straightforward to show monotonicity with respect to \o.
The conditions basically say that given productivity there is a positive surplus in the marriage and a sharing rule
consistent with participation.



a value A9 so that:

(3) Ao € arg II)l\ln A" — A1

such that  V(a1, A", €) > Sy(Dy(a1),€4) g€ {m, f}

Note that (3) says that when there is a change in Ay relative to A;, this change is the minimum
required to satisfy with equality the constraint which is violated. In terms of the previous example

we choose to set Ay = AL

2.1.2 A Representation with Recursive Contracts

It has been customary in the literature (see for example Cooley et al. [2004] and Kehoe and Perri
[2002], among others) to solve dynamic limited commitment models using a Lagrangian formulation,
then to apply the results of Marcet and Marimon [1994] to obtain the recursive representation of
the program. It is useful to briefly illustrate that the above derivations are consistent with this
approach, in particular the Bellman equations in (1) and (2) can be derived from the saddle point
problem described in Marcet and Marimon [1994].

The maximization problem can be stated as follows:

t—1
e, By Zﬁ ZA ul(cf,
subject to: u(ch,15) +& > Sy(Dy(ar), €,)

EZB” (cf,17) + &(1+ B) = Sy(Dylao), 1)

1—|—7”1—7'K 1+7r(1—71k)

N - o)+ = S

where the last equation is the intertemporal budget constraint of the household and a; = ag(1 +
r(1—=17r)) + > ,(1 = {)w =3, cf also has to be remembered to find the optimum. ), are constant

weights satistying <% = A from the previous definition of the sharing rule. 6 Moreover, notice
g9

that for completeness we have now included in the constraint set the two participation constraints
in period 1, i.e. By Yo B u(cd 1) + £(1+ B) > Sy(D,(ag), 1), where S,(Dy(ag), 1) is the outside
option in the first period. It is trivial to show that these constraints will not bind if for instance we
set A, = A; (because of £ > 0).

Define z;, = 1 for t = 1 and 2,4 = €;, t = 2. The above program can be represented with the

Lagrangian:

L= El(iﬁtl Z (Xgu(cf, 1) + Ut,g[i AN u ( ) +&) — (Dg(@tl):37t,g)]>)

t=1 g j=t

I VL —|—ch S0t (1 — ) — e L) -3 0 - )l

1—|—7’1—7’K 1+T(1_TK)

5Obviously if the weights sum to one or not is immaterial for the optimal program. Moreover, the fact that we
omit ¢ from the objective is also without loss of generality (£ matters only for the participation constraints).



where v; 4 is the multiplier on the participation constraint of g at t. Rearranging this expression we

can write:

2
L=E (Z gt Z ((Xg + Vi1,g + Veg)ulc] 1)) + (Vi1,g + V1g)§ — g Sg(Dglar—1), xt,y)))

t=1 g

c — 1§)we,
Fol 4 Y a1+ ) - 22 S

1—|—7’(1—TK 1+T(1—TK)

where Uy ; = Uy_1,4 + V¢ g With Tg 4 = 0.

Marcet and Marimon [1994] show that the above program defines a saddle point problem which
can be resolved through finding a minimum with respect to v, , (subject to v;, > 0) and a maximum
with respect to consumption and hours. This problem can also be represented recursively with the

Bellman equation. For the sake of brevity we omit this derivation.

ue(c ) XpD g
uc(ctf,l{) - Xm—l—ﬂt,m
that in the presence of limited commitment the ratio of marginal utilities is not constant over time,

Note that the first order conditions with respect to ¢ give: . It is well known

it varies when the participation constraints bind. Now consider the problem at hand: Obviously we
can set Tg, = 0 (as the initial condition) and also 77, = 0 (since the period 1 constraints can be
ignored). In period 2 we can have any of the following i) vy, > 0,05y = 0 (male constraint binds),
ii) vom = 0,v2 5 > 0 (female constraint binds) or iii) va,, = 0,v2 5 = 0 (both constraints are slack).
This means that the “<-1) will either drop to by, increase to ArtTg or remain constant Ar

uc(thJ{) X'm"!‘it,rn ’ >\m A7n
Moreover, based on the above it is obvious that the adjustments in the weight in cases i) and ii) are

the minimum required so that a participation constraint just binds. 7 In other words, the optimal
contract described in the previous subsection is essentially what we get if we apply the method of
Marcet and Marimon [1994]. ®

2.2 The Effect of Taxes on Household Decision Making

We now illustrate how capital and labor taxes affect the properties of the sharing rule in period 2.
We derive our results under the following assumptions: First, as is customary in the literature (see

for example Conesa et al. [2009]), we assume that individual utility is of the following form:

()@t —mt——1

uldl, 1) = oot
nlog(cf) + (1 —n)log(l{) for v=1

As we will later illustrate the exact specification of preferences (whether or not they are separable
in consumption and leisure) has a significant impact on the effects of taxes in our model. We will
therefore separately study the cases where v = 1 and where v > 1 in order to better highlight their
properties. Second, for our baseline results we assume, as Mazzocco et al. [2007] do, that divorce

leads to an equal division of assets and therefore set D,,(a1) = Dys(a1) = 4. As discussed previously,

7 As discussed previously, in the two period model it is straightforward to show analytically that the utility of
individual g is monotonic in the relative weight. This means that the values of v2 4 are consistent with the updating
scheme in (3) (when a participation constraint binds the relative weight is uniquely given and so on). In the more
general multiperiod setup this can also be illustrated based on the properties of utility and the fact that a low weight
implies lower consumption.

8 Attanasio and Rios-Rull [2000] outline a numerical procedure similar to the one we use. Moreover our way of
representing the marital contract is essentially the same as in Mazzocco et al. [2007].



this assumption follows from the empirical evidence. In the appendix we illustrate that our results

go through under different specifications for divorce outcomes and divisions of assets.

2.2.1 Separable Preferences

Let us first assume that v equals one. Assume that we are in period 2 and let A, = (14 7(1 —7x))ay
be the total financial income of the household brought forward from period one. It is trivial to

show that the Optimal consumption is an - )\QU(AC + Zgw(l - TN)Gg) and Cg = (1 — )\2)77(Ac +
>y w(l —7n)eg). Similaily, the optimal choice of leisure is given by: I5" = \y(1 —n) Actgfug(j;;;v)eg
and lg — (1 — )\2)<1 _ TI) C+Zg w(l—TN)eg

epw(l—7pn)
To respect the participation constraint of each household member the allocation rule Ay must

satisfy the following conditions:

(Ac +w(l —7n)(em +€f))
eqw(l —7y)

Ac w — TN Eg
(5 :g—w((ll_ TN)) )’ g€ {m. )

log A + nlogn(A. + w(l — 7v)(em + €£)) + (1 — 1) logn +&>

C

2

nlogn(— +w(l —7n)ey) + (1 —n)logn

where the capital tax 7x enters through A.. Solving these conditions for A\, we get:

¢ A+ epw(l—Ty) ¢ e tepw(l —7y)

4 Ao € e , 1—e
(4) 2 Ac—i—zgegw(l—ﬁv) Ac—i—zgegw(l—TN)

Expression (4) defines the upper and the lower bound we have previously seen. Given €; and A,
there is a threshold ¢,,(A., €s) such that if €,, > €,(A., €7) the contract updates Ay to be equal to
the lower bound in (4) (since in that case it holds that A% > 1). Similarly, there is another threshold
€m (A, €7) such that for an €,, below this threshold the new contract gives Ay equal to Ay < % Notice
that when & = 0, A% equals \Y. In this case the intrahousehold allocation is such that in every state
a household member’s share on total resources is essentially what they would get as a single. Being

together is therefore no different than being single when & = 0.7

Labor Taxes. Given the intrahousehold allocation we can derive the effect of changes in the level
of labor taxes 7y and capital taxes 7x. First, consider that labor taxes fall, i.e. (1 — 7) increases.

We can write:

Dog EqW
ANk €W — =2
2 — €_£Ac m 2

(5) A1 —1v) (Ac+ 32, €g(1 = mw)w)?

Consider the case where €, > €,,(A, ;). It must be that Ay = A\l > %, i.e. the male spouse’s weight

9Tt is worth emphasizing that the property that the couple can for any €, € ¢ pair replicate the ‘bachelor’ allocation
is not a general feature of the dynamic model of intrahousehold bargaining. It holds in the two period model precisely
because in t = 2 the household does not have to make an optimal savings decision. If we assumed a third period,
em > €7 and & = 0, then the male spouse would be better off outside the marriage since period 2 savings are split
equally between the spouses in period 3. Such features are present in the dynamic model of Section 3 where we have
to assume & > 0 in order to sustain an equilibrium without divorce.



needs to increase. The derivative (5) is positive, meaning that a reduction in the level of labor taxes
increases A, this makes the change in A, relative to \; even greater. Therefore, a drop in the tax
rate reduces risk sharing within the household; in those states where the male labor income is high,
the husband’s consumption share increases even more than if labor taxation is high.

A similar argument can be made for the case where ¢; >> ¢,,, i.e. when the upper bound \Y is

relevant. We summarize the result in the following proposition:

Proposition 1. Assume that the household’s financial income is positive (A. > 0). A reduction
i labor income tazxes reduces insurance within the household under log-separable preferences. The
household sharing rule and thus the intrahousehold allocation become more responsive to changes in
idiosyncratic productivity. '°

The intuition for this result is as follows: First, note that inequality in labor income is the root of
the limited commitment problem in the model. Therefore, a policy reform which lowers the tax rate,
exacerbates the intrahousehold income inequality and exacerbates the limited commitment problem.
This effect is captured by the fact that the partial derivative d(d1+2LTN) is positive, at least insofar as
financial income is positive. Second, to understand why wealth is important notice that the labor
taxes, besides making the distribution of the net labor income more equitable in the household,
they also impoverish the household by reducing its disposable income. When the household has
fewer resources the temptation to renege on the marital contract is stronger, this makes the limited
commitment problem more severe. This effect under log separable utility is relevant only insofar as
A. < 0. However, for the case where v > 1 the effect will be present even if the household has savings

rather than debt. We will return to this feature of the model in a subsequent paragraph.

Capital Taxes. We now derive the impact of wealth and capital taxation on the participation

constraints. For brevity consider the partial derivative of \Y with respect to 1 — 7:

Do EgW
2

AL
d (1 — TK)

TS, 60— m)w)?

(6) =e*(1 -

alr

Notice that if €, > €; (male participation constraint may bind and Ay is relevant), then (6) gives
arl

T < 0. This implies that a rise in asset income increases intrahousehold household risk sharing.

107t is worth noting that general equilibrium effects, that are left out from (5), typically operate in the opposite
direction. To see this, note that in the short run, with the economy’s capital being fixed, a fall in labor taxes will
affect wages and interest rates through hours worked. Since hours will increase in response to the fall in distortionary
taxation, the wage rate w will decrease and the interest rate r will rise (under a Cobb-Douglas production technology).
Consequently, the above expressions have to be multiplied by 1 + d(l‘ﬁ‘; N)W' Moreover, an additional term

that reflects the effect of higher financial income on the constraint set has to be included. This term is given by
d r(l—TK)al
d(1-7n)

> 0 times the partial derivative of Al with respect to A..

L
We can show that i)‘f‘ < 0. In words, when labor taxes fall, the rise in the interest rate will increase the importance

of financial income to the household’s budget and relax the constraints.
Finally, notice that the magnitude of the term d(1d—wTN) w has to be implausible to invalidate proposition 1.
For example, assume the technology is KSN'~¢ this gives w = (1 — ()KSN~¢. Moreover, note that we can write

the term d(lcinN) (1_wTN) as %d(ﬂ\im (1_wTN). Let ey be the elasticity of N with respect to (1 — 7x), it follows that

g—}@ d(ld_]\;N) LJN) = —(ey. If we assume that ¢ (the capital share in value added) is one third, the elasticity has to be
dw (A-7n)

above three to reverse the sign of the term 1+ ) w
estimates of the labor supply elasticity.

. This seems to be implausibly high given the empirical
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Proposition 2. Lower capital tazes improve insurance under log-log preferences. The household

sharing rule and thus intrahousehold allocation are less responsive to changes in labor income.

Several remarks are in order: First, equations (5) and (6) reveal that the effects of taxes depend
on the wealth level of the household. The higher wealth is, the bigger the impact of the tax schedule
on the intrahousehold allocation. This implies that richer households are more likely to benefit from
a change in policy which eliminates capital taxes. However, for these households the limited commit-
ment friction is less severe, precisely because wealth is high. This property is key to understanding
the modest effects from the reform that we uncover in our quantitative exercise in the next sections.

Second, it is important to emphasize that the improvement in intrahousehold insurance identified
in Proposition 2 does not stem from the standard role of assets as a buffer against income shocks
(e.g. precautionary savings) but is related to the division of resources in the household and the notion
that wealth, in contrast to labor income, is a common resource for the household. This channel is

new to the literature.

2.2.2 Non-Separable Preferences

We now derive the impact of changes in taxation assuming v > 1. We can write the participation

constraints as follows:

i At ul =)+ )\ X (Freiome) T x
O S v 1—v+52<<w<1—m>eg>”) 1-7

where x = (177(1—=n)""")'"7 and s, (o, €) = (25 (Z5) PN =1, 51N, €) = 1= 5(Na, €). We

show in the Appendix that the sign of the effect of a rise in 1 — 7 on AL is inversely related to the

sign of the following expression:

™) (1) |g2=)

T —nZweg K1(Ae, €) + (Acw (e, 5 ))ka(Ae, €)

(w(d—x)em) 1M1 —) _ _(FHwl-t)em) —¢(1—y
G it > 0 fe = Gty uiaays > 0 and € = 3050 > 0.

In (7), if A. = 0, only the leading term is different from zero and in fact it is positive. In this

where k; =

case, we can show that an increase in 1 — 7y will increase intrahousehold risk sharing or, to put it
differently, it will reduce the response of the sharing rule to variations in income. When A, > 0, the
second term is added and also the first term in (7) eventually switches sign. When the overall partial
derivative is negative, the fall in labor taxation exacerbates inequality within the family and reduces
risk sharing. This is the result we established under log-separable utility. What non-separability
brings to the equation is the leading term in (7) which yields the non-monotonicity that makes the
effect of changes in labor income taxation ambiguous.

To understand what this term captures, note that as discussed previously, a rise in the tax rate
reduces inequality in terms of labor incomes but it also impoverishes the household. When utility is
curved, the reduction in household income translates into an increase in the marginal utility which
tightens the participation constraints. In the case of log utility, this effect was balanced by the larger

equity in household resources; it dominated only when the household had negative savings. But
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under v > 1 the income effect may dominate even when household financial income is positive.
In the Appendix, we show that a similar result applies to the upper bound \Y. We also establish
that the effect of lower capital taxation is unambiguous; it always improves the household’s insurance

possibilities.

Proposition 3. Assume A. > 0 and v > 1. Lowering labor income tazes reduces intrahousehold
risk sharing when household wealth is low. In contrast, when the household is wealthy, reducing labor
taxation has a detrimental effect on intrahousehold insurance. Lower capital taxes always improve
the household’s insurance possibilities.

Proof: See Appendix.

In our quantitative analysis in Section 5, following the rest of the macro literature on optimal
taxation, we focus on the case of non-separable utility. It is however important to disentangle
the channels through which preferences affect our results, and for this purpose we also considered
separable preferences. Note that since the change in policy considered in Section 5 is one which
eliminates capital taxation and raises labor income taxes, our results under non-separable utility
illustrate that for some households, the limited commitment problem may even be more severe after

the reform. This could be the case for young households which are typically wealth poor.

3 Quantitative Model

This section presents our quantitative life cycle model. We consider an economy populated by a
continuum of individuals, equally many males and females. Gender is indexed by g € {m, f} and
age by j € {1,2, ..., J}. Individuals survive from age j to j + 1 with probability ;. At each date a
new cohort of individuals enters the economy; we assume that the population grows exogenously at
rate 6.

The life cycle of individuals comprises of the following three stages: Marriage (matching), work
and retirement. Since our model does not endogenize family formation, we simplify the first stage
by letting matching take place in a pre-labor-market period of life labeled age zero. A fraction pu
of individuals will find partners at this stage and form households as couples, the remaining agents
will be bachelors forever. ' Marital status does not change over time. After date zero individuals
work for jr — 1 periods —conditional on survival- and then retire at date jz. At age J, they die with

probability one.

3.1 Endowments

Agents in the economy differ in terms of their labor productivity along three dimensions: a determin-
istic (life cycle) component Ly(j), a fixed effect o, and an idiosyncratic labor productivity shock e,.
When entering the labor market each agent draws a value of a, the value of which remains constant

throughout their working life. We assume that there are N possible realizations {ay 4, a4, ...an 4}

1We model single households explicitly and include them in the model for two reasons: First, so as to not bias the
responses of prices and quantities from the reform; as we will later show the response of labor supply, consumption and
capital accumulation to the change in policy will differ between single and couple households; in general equilibrium
we should include both household types. Second, singles are important for welfare comparisons, as they are the well
known benchmark in the literature.
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for each gender. The assignment of a value a; 4,7 = 1,2, ..., N is made according to some probabilities
pg (ay) when the agent is single, and according to probabilities p™ (o, af) when the individual is
married. Note that p is the joint distribution of the spouses across all possible values of o, and
ay. This formulation allows the endowments to be correlated across spouses.

Idiosyncratic productivity €, changes stochastically over time according to a first order Markov
process. We let my(e;|eg) be the conditional pdf for this process. The analogous object for couples
is denoted by 7(€'|€), where € is the vector of productivities of spouses. We further assume 7(€'|€) #

My smy(€€y), i.e. that shocks to productivity are correlated across spouses.

3.2 Markets and Technology

The production technology is Cobb-Douglas:
(8) Y = KS(AN)'~¢

where K denotes the economy’s aggregate capital stock, and N is the aggregate labor input (in
efficiency units), and A is the level of labor-augmenting technology. The resource constraint is given
by K/ = (1 —-90)K +Y — G — C where, by convention, primes denote the next model period. C' is
aggregate consumption in the economy, G is government spending and ¢ is the depreciation rate of
the aggregate capital stock.

Factor prices are determined in competitive markets. Wages, measured in efficiency units, are
equal to the marginal product of labor, and the return to capital is its marginal product net of
depreciation. We denote these objects by w and r respectively.

Financial markets are incomplete. There are no state contingent securities. By trading claims on
the aggregate capital stock households can self insure. In keeping with the literature, we assume that
these trades are subject to an ad hoc borrowing constraint. The value for the constraint is set to
zero, so that the model rules out borrowing altogether. Moreover, there are no annuity markets and
households leave accidental bequests which we denote by B. Bequests are taxed by the government

and redistributed (uniformly) across individuals in the economy. 2

3.3 Government

The government engages in two activities: First, it levies taxes on consumption 7¢, on financial
income 7x, and on labor income Ty, to finance the (constant) level of expenditures G. We rule out
government debt so that the government runs a balanced budget each period.

Second, the government runs a Pay-as-you-Go social security system, which is financed through
a proportional tax on the earnings of the working population. We denote by 7gg the social security
tax, and by SS(g,a,) the transfer that a retired individual receives from the government. Notice

that transfers depend on gender g, and on the fixed effect ;. Our aim with this formulation is to

12Under our assumption of wealth pooling, also annuities would be a common resource in the household. Moreover,
as we assume that couples die together, annuities would not redistribute across household members. On the other
hand, annuities would give a higher rate of return: This can be thought as a ‘survivors premium’ (see for example
Storesletten et al. [2004]). In this case, they would increase the importance of wealth on the household’s budget. But
this effect is large only for retired households. As we will show, the limited commitment friction is not important for
these households.
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capture the current US social security system in a parsimonious way. SS(g,,) depends also on

gender because life cycle productivity L,(j) differs across men and women in the economy.

3.4 Value Functions
3.4.1 Bachelor Households

We first consider the program of a bachelor of gender g and age j. We let Sy(a, X, j) be the lifetime
utility for this agent when her (his) stock of wealth is @, her permanent productivity is «,, her
idiosyncratic time varying productivity is €,. To save on notation, we summarize the fixed effect and
the time varying component of productivity in a vector X. The agent must choose consumption ¢
and hours worked n (if not retired, i.e. j < jgr) to maximize her utility subject to the budget and

the borrowing constraints. She solves the following functional equation:

(9) (0 X.3) = max ule,) + 50, [ S, X'+ Dimy (X'1X)

cla’>0,]
Subject to: [+n <1
d+(1+710)c=(a+ B)(1+r(l—17k))+wegoyLy(j)(1 — 78 — Ts5)n if j < jr
d+(1+71c)c=(a+B)(1+r(l—7k))+S5S(g, ) ifj> 3R

3.4.2 Couples

In this paragraph, we describe the program of the couple. Because the optimization problem was
previously discussed, here we simply show the Bellman equations in the life cycle model of this section.
Let A and 1 — X be the shares of the male and the female spouses respectively and M (a, X, A, j) be
the value function of a household of age j, where X summarizes the productive endowments of its
members.'3 As before a is the level of wealth, and ¢ is the (constant) benefit that accrues to each

spouse in the marriage. The program of the couple can be written as:
M(a, X\, 4) = max (™ 1) + (1= Nu(e!, 1)) + € + B / M(d, X', N, j + D)dr(X'|X)
Subject to:  194n? <1 for ge€ {m,f}
d + (L+7c)(c" +¢) = (a+2B)(L+ (1 — 7)) + w(>_ Le(j)aueign? (1 — 7 — 7s5)) if j < jr

g

d +(1+710) (™ +cf) = (a+2B)1+r(1— 7))+ > _S5S(g,0y) if j > jr

where the updating of the sharing rule for A (which generalizes the analogous object in section 2) is:

(10) N € arg min |IA* — Al such that

!/

Ve, XX+ 1) 2 8,(5, X5+ 1)

13In our economy households are formed by agents of the same age cohort. This assumption is reasonable given
that one period in the model is five years.
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X, is a vector formed by elements of X that are relevant to household member g if he or she were
to be single. Vj is the lifetime utility that individual g derives when program (3.4.2) is solved.
We assume that value of A is initiated at the matching stage of the life cycle as a solution to the

following Nash bargaining problem:

(1) € argmax(Viu(a, X,,1) - 5m<g, X, 0 1) + €, [Via, X\, 1) — sf(g, X0 1) 4]
Notice that the Nash sharing rule determines the initial allocation under the influence of two gender
specific utility gains Eg for g € {m, f}. Since we will assume that ) g Eg =0,¢,, and Ef do not affect
the marital surplus, they simply determine the share of the surplus which each spouse receives. 4

We will use these terms to determine the magnitude of income transfers from one spouse to the
other; the ultimate goal is to make the model match the inequality in hours between married men and
women that we observe in the data. If £,, > 0 and Ef < 0 then the household contract will give an
initial allocation with large transfers from the male to the female spouse, this will lead to substantial
inequality in hours within the family. Because the updating rule (10) will make A persistent over
time (we will demonstrate this in a later subsection) inequality in hours will carry over in subsequent
periods.

Note that an alternative way to target the hours inequality would be to simply pick the initial
shares (as we did in section 3 for instance). However, we need to close the model with the Nash rule
in (11) for the following reason: When we consider the change in the tax policy, the intrahousehold
allocation may be impacted through changes in the initial value of A. These changes would be absent
if we fixed exogenously the initial share, and they may have significant effects on the welfare gains
of husbands and wives.

We characterize the competitive equilibrium in section A.2 in the Appendix.

4 Calibration and Model Evaluation

4.1 Calibration
4.1.1 Preferences and Demographics.

The demographic parameters have been set so that the model has a stationary demographic structure
that matches the age distribution in the US economy. We assume that individuals are born at age 25
and live at most until age 95. Retirement is at age 65. The survival probabilities are taken from Arias
[2010], based on the US National Vital Statistics Reports and correspond to probabilities concerning
the entire population (pooling men and women). The model period is set to five years. This means
that there are fifteen periods and the retirement age is jr = 10. Although we make this assumption
for computational reasons, in what follows we report annual values for the parameters.

We set the fraction of households that are married (1) equal to 52%, which is the corresponding
statistic in the PSID data over all age groups. Population growth is assumed to be # = 0.012. We

Note that could alternatively have written:
A1 € argmax{Von(a, X, A1) = S5, X, A, DI [Vy(a, X, A1) = S5(5, XA D]

and set > &, = 1. This formulation (in terms of properties) is essentially the same as the one in (11).
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calibrate the preference parameters as follows: first, we follow Conesa et al. [2009] and Fuster et al.
[2008], and set v = 4.'> We also choose a value of n = 0.41 so that our model gives in the steady state
average hours worked of one third. With these numbers the intertemporal elasticity of substitution,
(1 —n(1—~))"", is equal to 0.4484.

For married couples we have to determine the utility gains £,, and & s at the Nash bargaining stage,
and the flow gain & that couples enjoy at each period. As discussed earlier, these parameters govern
the following two aspects of the intrahousehold allocation: First, £, and Ef determine the transfers
from one spouse to the other, and along with differences in the age productivity profiles L;(g), they
determine inequality in hours within the household. We pick numbers for these parameters to match
average hours worked for married men and women as in the US data; according to the PSID married
males worked 2104 hours in 2006, married females 1420 hours. ' We map these numbers into model
units. 17 18

Second, ¢ determines the ability of the household to commit to a sharing rule A. The smaller &
is, the more the household members will be tempted to renege on this rule and the more frequent
rebargaining will be. Our strategy to calibrate the value of ¢ is the following: We choose a value
that is as low as possible so that we maximize the frequency of rebargaining in the model but also so
that divorce never occurs in equilibrium. We find that a value £ = 1.2 is appropriate to accomplish
this goal. To show what this means we have calculated the compensating variation, the increment in
consumption that the average married individual would require to be as well off as if we set £ = 0. We
obtained a value equal to 19.8% of average consumption. Therefore, the model predicts a substantial
utility gain from being married. **

There are two model mechanisms which explain this finding: First, because of the fixed effects
which maybe high for one spouse and low for the other, we need a large gain to keep the couple
together. Since the o, are permanent characteristics, there is virtually no insurance value accruing
to a couple for which a,,, >> ay, this basically says that we cannot sustain any mutual insurance
arrangement against this shock. 2°

The second reason is the presence of wealth in the model. We previously saw in the two period
model that a couple would remain married even if we set £ = 0 in ¢t = 2 (in that case the intra-
household allocation gives to each individual what they would get as a single). This also holds in
the multiperiod setup if families cannot save (or if they can save in separate accounts). But with
common wealth in the household it does not hold. To understand why suppose that the husband

draws a high value of €, today. If the couple divorces, then high productivity leads to more savings

15This choice is consistent with the empirical evidence of Attanasio and Weber [1995] and Meghir and Weber [1996].

16 Average hours are reported in the PSID 2007 survey and correspond to the previous year’s work time.

1"We set €, = 28 and Ef = —28. The model predicts an average value of A equal to 0.45. Our results are not
sensitive to the calibration of the initial bargaining position.

18Note that a model which contains home hours as well as market hours would possibly enable us to set &,, and
Zf equal to zero, because overall hours in the household would reflect specialization in home and market production
rather than initial differences in the sharing rule. This is an important extension that we leave to future work.

19This is not surprising. As discussed previously, our model summarizes in & the affection that the spouses feel for
one another, the complementarities in home production, the value of staying together to raise children, divorce costs
(material or psychological), in other words any reason (beyond mutual insurance) for which married couples want to
stay together!

The estimated value of £ should be of interest, it tells us that in a life cycle model these additional margins are very
important to keep couples together.

20Tt is well known that with persistent shocks it is particularly difficult to sustain any mutual insurance arrangement,
the most likely outcome is autarky.
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for the husband and persistently higher consumption. If they do not divorce, then wealth needs to
be shared and (partly) used to finance a higher consumption level for the wife. Unless we assume
¢ > 0 the marital surplus becomes negative and the couple divorces. We will comment further on

this feature of the model in a subsequent section.

4.1.2 Technology and Endowments

The technology parameters are chosen as follows: We allow A; to grow at a rate equal to 1.4% per
year. 2! Moreover, following Fuster et al. [2008] we set the capital share in value added ¢ equal
to 0.36 and we choose the depreciation rate of capital 6 to match an investment to output ratio of
21% in the steady state. This gives us an annual value for this parameter of 5.26%. The subjective
discount factor (3 is calibrated so that the economy in the steady state produces the capital output
ratio of 2.7. This procedure yields a value of 0.998.

Individual wages in the model are the product of three components; the gender specific life cycle
profile, the fixed effect, and the temporary idiosyncratic productivity shock, i.e. Ly(j)ay€,. Following
the bulk of the literature we take the life cycle profiles L,(j) from Hansen [1993]. Moreover, our
principle to calibrate the fixed effect component and the distribution of the idiosyncratic shocks € is
to reproduce the life cycle pattern of the cross-sectional variance of the log of family earnings as is
documented in Storesletten et al. [2004].

As in Storesletten et al. [2004] we assume that both a, and €, are log-normally distributed random
variables. The fact that these variables in the model are represented as discrete may be thought as
an approximation of the processes using standard techniques (for example Adda and Cooper [2003]).
For the fixed effect, we have chosen two values (a1, ay), these are common across gender and marital
status. We follow Conesa and Krueger [2006] and set a; = e %> and ap = € (where o, governs
the variance of the process) and (for bachelor) agents we calibrate pJ(a;) = p;(a2) = 5. This is an
obvious choice since if we apply any standard numerical discretization procedure to approximate a
continuous log normal variable with a constant variance we will get probabilities equal to 1/2.

For couples, we calibrate the joint probabilities p™ (a,,, ay) so that our economy reproduces the
degree of marital sorting in earnings ability that has been documented in the US data; for instance
Hyslop [2001] estimates a 0.5 correlation of fixed effects within the family in his PSID sample. We
will choose the pdf p™ (v, ) to match this correlation coefficient. To explain how this is done, note
that for married individuals the process «, again takes two values a, € {77, e’ }. This gives us
the following combinations for the pair: (au,,ar) € {(e” 7, e %), (e 7>, e%), (e, e~ 7*), (7>, e7*)}.
p™ (i, ap) then gives the probability of having any one of these pairs. To match a correlation
coefficient of 0.5 we have to set pM ((e77,e77«)) = pM((e°=, e?=)) = 0.375 (i.e. for spouses who have
the same fixed effect). For the remaining nodes we set the probabilities equal to 0.125.

Analogously the stochastic process of the logarithm of € has the following AR(1) representation:
log(e;) = Alog(e;—1) + uy

where w21y is a vector of shocks to productivity and follows N (O¢2x1), 2u) and X, is the variance

covariance matrix of the shocks. The diagonal elements of X, are o2, the off-diagonal elements

2Tn order to represent our economy in the computer, we have to make the standard normalizations as in Aiyagari
and McGrattan [1998].

17



(covariances) are 0y, uy = Puyup0- Where py, 4, is the correlation coefficient of the two shocks. We
set Py, u, = 0.15 following the empirical evidence presented in Hyslop [2001]. Finally, let A = p.Zox2
where Zyy5 is the identity matrix and p. is the first order autocorrelation coefficient of the e process.

The above stochic process is also applied to bachelor households, so the parameters p. and o, are
common to singles and couples.

We now have 3 numbers to pick: p., o, and o,. We proceed as follows: First, we choose o, to
reproduce the cross-sectional variance of the logarithm of household labor income (pooling bachelors
and couples) at age 25 reported in Storesletten et al. [2004]. This target gives us o, = 0.2. Second,
we choose p. and o, so that we can get a cross-sectional variance which rises linearly with age and
reaches 0.9 at age 65. This procedure gives p. = 0.89 (a yearly analogue of 0.977) and o, = 0.05
(yearly analogue of 0.0108). The stochastic process is then discretized using 9 nodes. To obtain an
approximation which gives a positive correlation between the u shocks we apply the methodology of
Burnside [1999].

4.1.3 Government

In order to parameterize the steady state tax code we proceed as follows: The level of expenditures
G is chosen so that on the balanced growth path the government consumes 21% of output. This
spending is financed by the tax levies on consumption, capital and labor income. We follow Fuster
et al. [2008] and fix the consumption tax 7¢ to 0.05 and the capital income tax 7 to 0.35. The value
of 7 is then chosen so that the government runs a balanced budget. In the initial steady state the
model gives us a value of roughly 15% for this parameter. In our numerical experiment, we eliminate
capital income taxation and adjust labor income taxes while holding the level of expenditures constant
to their steady state value.

Our principle to calibrate the social security benefit system is the following: First, as explained
previously, we consider the individual as the unit to which benefits are distributed and not the
household. Second, we try to capture in a parsimonious way, with the functional SS(g, o), the fact
that social security in the US contains a redistributive component. For instance, in 2004 individuals
received 90% of the first $7,300 of their total social security entitlement, 32% for earnings between
$7,300 and $44,000, and 15% for earnings above $44,000. ?* We calibrate SS(g, o) so that the model
economy gives roughly the same redistribution of income in retirement in terms of median lifetime

earnings as in the US economy. To give an idea of the numbers, we calculate that men of the highest

22$44.,000 is roughly 125% of average earnings in the US economy in 2004. Social security benefits are then computed
using the following formula:

g — 0.9 % 0.166 * € + 0.32(€(g, org) — 0.166 * €) if e(g,ay) <1.25%€
T | 0.9%0.166 x € + 0.32((1.25 — 0.166)e) + 0.15(e(g, g) — 1.25xe) if e(g,aq) > 1.25*€

where €(g, o) is average lifetime earnings for group (g, «y) and € is the analogous object for the whole economy. To
find SS(g,ay) we proceed as follows: First, we calculate for each g and a4 the average lifetime earnings. This is
the average that individuals (single or married) earn from age 25 to 65 adjusted for productivity growth. Note that
this calculation is based on model simulations and therefore also includes hours worked and idiosyncratic productivity
shocks. These magnify the differences in earnings across different groups. Second, we use the above formula to find
for each group the social security benefits and express the benefits as fractions of the benefit level received by men
with the lowest ay (SS(m, a1)). Third, when the policy changes we keep the tax rate and the benefit ratio constant
and vary SS(m, a;) to balance the social security budget.

A similar approach is followed by Guner et al. [2012a,b].
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earning ability (fixed effect) get roughly 1.3 times as much as men of the lowest ability, whereas their
lifetime earnings are twice as high. Furthermore, women with the lowest ability receive in benefits
roughly 67% of what poor men receive, and women of high ability get slightly (3%) more than poor
men. We fix the social security tax rate at 12.5% and solve for the average level of benefits. In the
computational experiment, we keep the tax rate constant across environments and vary the level of
benefits.

[ Table 1 About Here ]

4.2 Model Evaluation

In table 2 we summarize relevant cross-sectional observations in the model and in the data. Because
our focus is on the behavior of couples we report our model’s performance in matching a set of
cross-sectional moments that refer to married households. All data moments are computed from the
PSID.

In the first row we look at between married household wealth inequality. According to the results
in the table the model produces a wealth Gini coefficient of 0.61 whereas in the 2007 PSID data the
analogous quantity is in the order of 0.68. 2> Note however, that given the structure of the PSID, we
cannot disentangle which part of a household’s net worth is accumulated in the marriage, and which
part was brought into the marriage by the spouses. On the other hand, in the model, all wealth
is common marital property. In this respect the data Gini may overestimate the between married

household inequality in wealth.
[ Table 2 About Here ]

In the second row of the table we report the Gini index for between household income inequality.
This statistic reflects the sum of male and female labor income and therefore refers to the income
distribution of US couples. The model matches the data counterpart very accurately, generating
a Gini coefficient of 0.35 vs. 0.33 in the data. Rows 3 to 5 summarize inequality in income and
wages within the household. The third row reports the average fraction of male to total household
labor income, the fourth row the mean difference between the log male income and the log of female
income, and the fifth column reports the analogous difference for wages. In all of the statistics the
model matches the US data very well. In particular, on average, married men earn 64% of total
family income in the US; the model produces a value of 68%. The average of the difference of the
logs of income (wages) is 0.68 (0.68) in the model, and it is 0.64 (0.65) in the data.

As discussed earlier, we have targeted average hours worked for married men and married women
as in the US data. In the last two rows of the table we investigate how well the model performs

in matching male and female participation in the labor market. Note that in spite of the fact that

231t is well known that overall wealth inequality in the US is considerably higher. For instance, the wealth Gini for
all household types (singles and couples) in the PSID sample is in the order to 0.75. The fact that wealth inequality is
lower across married households should not be surprising: As documented by Guner and Knowles [2007] an important
variable to explain the wealth distribution is marital status (couples hold much more wealth than singles do). But
our model is too simplistic to match these features of the data. In the data couples save more to leave bequests to
their children or because of they have different preferences than singles and selection into marriage is important; these
features are not present in the model.
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there is no explicit extensive margin in the model, individuals may nonetheless choose zero hours,
in which case the optimal allocation is at a corner solution. In the data columns we report the
fraction of working age households which, in a five year interval in the PSID, have positive hours.
This fraction is 89.4% in the data for married women and it is 97% for married men. The model
generates numbers for these statistics of 89.6% and 98.7% respectively. Therefore, on average it can

match very accurately non-participation. 24

5 Quantitative Results

This section contains our main quantitative results. We evaluate how a reform which sets capital
taxation permanently to zero and raises labor taxes affects the economy in terms of aggregates,
welfare and the intrahousehold allocation. In order to fully investigate the impact of this change in
the tax schedule, we consider both the long run and the short run effects, meaning both the behavior

of the economy in the final steady state as well as in the first period of the transition.

5.1 The Behavior of the Sharing Rule

Before we investigate the impact of the change in policy, it is instructive to highlight a few model
properties, in particular to show how couples bargain over the intrahousehold allocation over the
life cycle. The findings presented in this section are new to the literature: 2 Though many papers
have studied dynamic limited commitment models, typically they assume infinitely lived individuals.
Here we show how household bargaining takes place in a life cycle model with wealth accumulation
when we also assume that wealth is commonly held in the household.

The top left panel of figure 1 illustrates the behavior of the male share A over the life cycle
(in the initial steady state) for one household in our simulations. This couple starts at the mean
productivity in the first period, and at age 40 the female spouse’s productivity drops by about one
third, triggering a rise in the male spouse’s share. The share A increases from a half to roughly 0.66.
From age 40 and until the end of the household’s life, the share remains constant. Prior to age 40
the share of the household is roughly constant in spite of the fact that individuals experience changes
to their idiosyncratic productivity. This pattern suggests that it is shocks which occur towards the
middle of the life cycle that are more likely to make participation constraints bind.

In the top right panel of figure 1 we investigate the influence of shocks vs. the life cycle productivity
component, on the evolution of the weight. This graph represents the difference of the actual weight
from a path where no shock occurs throughout. There are two noteworthy features: First, as the
graph shows, the bulk of the adjustment at age 40 is due to changes in idiosyncratic productivity

rather than (changes in) life cycle prices. Second, according to the results shown in the figure,

24Note that even though we have assumed that the male and the female preferences are the same, the model
can generate differences in labor supply elasticities by gender following an argument similar to Alesina et al. [2011].
Consider the following formula for the elasticity derived from a log linear approximation of the labor supply optimality

condition; e = 1lgi where I, denotes the average leisure of gender g in the model. According to this expression the

spouse which works less hours, has a more responsive labor supply to changes in taxes and productivity. To evaluate
the differences in elasticities we simulate a panel of households and estimate the first order condition for hours; our
estimates show that the female elasticity in the model is 1.67 and the analogous quantity for married men is 1.3.

25These properties are not studied either Mazzocco et al. [2007] or Voena [2015], these papers focus on the impact
of preference shocks on divorce outcomes.
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predictable gender differences in the life cycle paths L,(j) are factored in the sharing rule at age 25
(there is only a modest increase in the male share of roughly 2 percentage points at age 35). 2°

To explain the pattern we see in the figure the following remarks are important: First, from
the analysis of Kocherlakota [1996] and Ligon et al. [2002] we know that discount factors exert a
crucial influence on the ability of the couple to sustain an allocation without renegotiations. When
individuals discount future consumption more heavily, they are less likely to share risks efficiently.
In infinite horizon models the discount rates are constant over time but in the life cycle model they
change with the age of the household (older families discount future utility flows more heavily because
of the lower survival probabilities). It is therefore evident that older individuals should be less able
to sustain commitment.

Second, the age of the household is crucial, because the longer individuals are exposed to id-
iosyncratic uncertainty, the more they value the insurance contract that the marriage offers. Close
to retirement there are no further shocks to the labor income (moreover we have assumed that so-
cial security is not contingent on the realizations of €,) and therefore the value from risk sharing is
effectively zero. But when the household is young, risk sharing is important. This tells us that we
should expect fewer (or smaller) renegotiations of the marital contract at age 30.

These factors can explain why the sharing rule for very young households reacts too little to
changes in income. We can therefore explain why we see the first considerable change in A at age 40
in the figure. However, we cannot explain why we see no further changes at age 50 and beyond. This
model property is driven by the impact of household wealth. By the time the household is at age 50
it has accumulated enough assets to be able to ward off changes in productivity without any change
in A\. The mechanism we identified in Section 3, that common wealth in the couple can improve
commitment therefore has an important impact on the behavior of the sharing rule.

In Table 3 (first column) we show the frequency of rebargaining (the fraction of periods we observe
a change in A in a panel of households that is representative of the population) across different age
groups. This measure captures changes in the weight no matter how small. According to the results
in the table, on average 23.37% of households rebargain. Most renegotiations occur at ages 25-45
(38.04%). Between ages 50 and 65 we find changes in A take place in 6.60% of the sample. Finally,
the frequency of rebargaining for retired households is 1.9%. 27 These results are in line with the

patterns we highlighted in figure 1.
[Figure 1 Here ]

[Table 3 Here ]

5.2 Long run and Short run Effects on Aggregates

In figure 2 we plot the response of aggregate capital (top left), aggregate output (top right), benefits
(bottom left) and returns (bottom right). Period zero stands for the old steady state, before the

26Note that in our calibration which follows Hansen [1993], the productivity path of men rises steeply with age; it
peaks at age 45-50 with a ratio of the maximum to initial productivity is 1.22. In contrast, female productivity is
relatively flat over the life cycle.

2TRebargaining may occur in retirement even though income is constant, but only for households where the weight
of one of the spouses is too high due to a sequence of very good shocks; as wealth is typically run down in retirement,
the less favored spouse seeks to rebargain.
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reform. In period one there is an unanticipated permanent shift in the tax schedule. The figure
shows the path of the variables from the initial period until the new steady state is reached, after 30

model periods.
[Figure 2 Here ]

Notice that aggregate capital is predetermined and therefore does not change when the reform
takes place. However, when capital taxation is abolished individuals are more willing to save due to
the rise in the after tax return on savings. We represent the net return with the dashed line in the
bottom right panel. It increases by roughly 41% on impact and even in the long run is considerably
higher than in the initial steady state. The solid line in the plot, indicates that the build up of capital
lowers the gross return to savings by 11% in the final steady state.

Notice that when the reform takes place there is a considerable drop in aggregate output deriving
from the response of hours to the change in the tax schedule. In table 4 (rows 2 and 3) we report
the behavior of hours and labor taxes. Aggregate hours fall by roughly 8.5% initially and labor taxes
increase by 201% in period 1, and by 193% in the final steady state. The reason for this pattern is
that higher capital eventually increases wages and individual labor income which, after the reform,
is the tax base. Therefore, in the long run a lower labor tax is needed to balance the government’s
budget than in the first period of the transition. Moreover, due to the joint behavior of capital and
hours, output falls by 5.25% initially and then rises until the new steady state. After thirty periods

aggregate output is 1.6% lower than it was before the reform.
[Table 4 Here ]

In table 5 we disaggregate the responses of wealth and hours into household types. The largest
increase in wealth accumulation is experienced by couples (9.48% relative to the initial steady state).
Single households experience a more modest increase in assets. For single male households the
increase is in the order of 6.12% and for single females it is 7.1%. Rows 4 to 7 of table 5 report
hours for married and single individuals. Married males reduce their work time by roughly 7.3% and
married females by 8.25%. 2®

5.3 The Intrahousehold Allocation
5.3.1 Sharing Rule

Consider again figure 1 where we showed the behavior of the sharing rule for a typical couple and
over time. The bottom panel of the figure represents with the dashed line the path of A, in the final
steady state and with the crossed line the analogous path in the first period of the transition. The
solid line represents the initial steady state (same as in the top left panel).

Notice first that after the reform, the couple at age 25, draws a starting value of the weight that

is different from the value in the initial steady state. The reform, therefore, has a differential impact

28Though we leave it out of the table, our findings suggest that in response to the reform there is a change in the
non-participation pattern. We find that the fraction of married women that do not work increases to roughly 17%
when the reform takes place, as opposed to 10.4% in the original steady state. Therefore, the drop in hours for married
females represents partly a withdrawal from the labor force. For men the reduction in hours occurs almost entirely at
the intensive margin.
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on the male and the female spouses and redistributes bargaining power within the household. We
will return to this model feature in a subsequent paragraph.

Second, note that in the new steady state with zero capital taxation, the household can better
commit to this initial allocation and changes in the share are smaller. This effect is consistent our
previous findings. Indeed the rise in A at age 40 is roughly 8 percentage points in the final steady
state, where as it is roughly 12 percentage points before the reform.

Are these changes large enough to impart a big effect on individual consumption and on the
intrahousehold allocation? The answer is probably not. To see this note that under non-separable

preferences the share of the female spouse on total household consumption is given by:

A2 (L ya-m-y1/

12 (22
(12) st=

and wy, = wLy(j)oye,.

According to (12), the female consumption share changes either due to changes in the ratio ;U—i
(which correspond to the efficient allocation) or due to changes in the sharing rule A (which are ex
ante inefficient). In the case where the female wage drops by a third in the original steady state,
her share of consumption drops by 8.7 percentage points. Removing the volatility of the share A
(i.e. imposing A = 0.5 throughout) reduces the drop to 4.6 percentage points. Under the new tax
schedule (in the final steady state) the reduction is in the order of 7.9 percentage points.

We see that in the final steady state there is a benefit measured in reduced consumption variability,
but overall it seems quite modest, at least relative to a full commitment allocation which keeps A
equal to 0.5. Notice however that since the effects are permanent it is possible that even a small
(per period) change represents a considerable benefit for the individual. We will resolve this issue in

a later paragraph.

5.3.2 Household rebargaining

In order to further investigate the impact of the reform on intrahousehold commitment let us return
to the statistics reported in table 3. As the results in Column 2 show, the change in policy causes
a drop in the frequency of rebargaining by about 3.2 percentage points in the new steady state.
Between ages 25 and 45 contracts are renegotiated nearly 10% less frequently, for households aged
50 to 65 roughly 39% less frequently, and for retired households roughly 78%. The largest drops (in
percentage terms) are therefore experienced by older households. Our model produces similar results
for the first period of the transition (e.g. column 3 of the table).

These effects are clearly modest and it would be surprising if they contributed considerably
towards increasing intrahousehold risk sharing for the following reasons: First, because as discussed
previously, young households which bargain more frequently experience only a moderate drop in
rebargaining (in fact there is a rise in rebargaining at age 25 as households start their working lives
with zero wealth). Second, because older households rebargain too little anyway since they own
sufficient wealth in the initial steady state and therefore do not benefit from the more substantial

loosening of the limited commitment friction.

29In considering the first period of the transition, we study the behavior of A for a couple that is born right when
the change in policy takes place. When the couple is at age 40 it has lived for three periods under the new tax regime.
Hence this family has had enough time to accumulate wealth in response to the drop in capital taxes.
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5.3.3 Partial equilibrium effects

The last two columns of table 3 present statistics drawn from a partial equilibrium analysis. In the
column labeled ‘Only 75" we consider setting the capital tax equal to zero, and keeping all other
quantities (taxes, wages, interest rates, etc.) to the original steady state values. The column labeled
‘Only 75’ refers to a model where the labor tax increases to the final steady state value and all other
aggregates are kept constant.

Two remarks are important: First, as we noted in Section 2.2, increasing labor taxation may, or
may not, lead to less frequently binding participation constraints when v > 1. On the one hand,
as after-tax income inequality within the household is reduced, rebargaining will probably occur
less often; on the other, when total household labor income is lower, the temptation to renege on
the contract increases. The results shown in column 5 demonstrate that overall the second channel
dominates. Therefore it is only the reduction in 7x in the model which improves commitment.
Second, these results confirm that accounting for general equilibrium effects is important to not
overstate the gains from the reform on the intrahousehold allocation. In section 2.2 we had stated
our analysis in partial equilibrium, but we had explained that movements in interest rates and wages
may mitigate the effects of changes in the tax schedule. The results shown in the last columns of the

table are in line with this intuition.

5.3.4 Consumption volatility effects of improved commitment

When shocks to individual labor income occur, individual consumption is affected more if the house-
hold sharing rule changes. In the case where A\ is constant over time, intrahousehold risk sharing
is maximized. This corresponds to a full commitment allocation. When A is updated frequently
in response to shocks, intrahousehold insurance is weakened. We measure the effects of the policy
change on the volatility of individual consumption in figure 3. We have computed the conditional
standard deviation of the log of consumption for each individual from a panel of 360,000 individuals
and averaged by age group. Subsequently, we have computed the percentage changes in the volatility

in various models relative to the original steady state. The figure reports these changes. *°

[Figure 3 Here |

The solid line represents the change in the final steady state. Notice that individual consumption
uncertainty drops over the working life. By age 40 there is a 2% drop in the standard deviation and
by age 50 a 4% drop. There are two possible explanations for this: First, more commitment, under
the new policy, improves risk sharing (owing to the fact that families rebargain less frequently as we
previously established). Second, higher wealth permits to the household to smooth the impact of
shocks to consumption (e.g. through precautionary savings).

In order to measure the contribution of improved commitment in the dashed line we represent the
change in consumption volatility when we remove the influence of wealth but allow the household
to be able to commit to the initial allocation as in the new steady state. We accomplish this by
keeping wealth constant as in the initial steady state and simulating household behavior under the

final steady state paths for A.

30Tn retirement there are no shocks and therefore this calculation does not apply.
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The graph indicates that across all age cohorts (with the exception of age 30), more commitment
accounts for roughly 50% of the overall drop in consumption variability, the remaining 50% being ac-
counted for by wealth. 3! Notice however that these changes are again not a significant improvement;
they do not lead to a large drop in consumption uncertainty for young individuals, that typically face
higher consumption variability. Therefore, the new policy confers only a small improvement in terms
of reducing variability when variability is high and rather it reduces uncertainty when households
have already build up wealth so that the overall consumption uncertainty is smaller.

To further highlight these findings, in the crossed line in the figure we represent a constant A (full
commitment) allocation with household wealth as in the initial steady state. Under full commitment
there is a much larger reduction in consumption uncertainty at young ages. We conclude that at
least for young households, the policy reform does not bring the allocation sufficiently close to the

full commitment benchmark.

5.3.5 Conditional Volatility of the Sharing Rule

In this paragraph we illustrate the effects of the change in taxes separately by household age and
wealth. In figure 4 we show the standard deviation of the share A\ across different age groups and
for different wealth levels. The solid line shows this standard deviation when households are at the
borrowing constraint (age varies along the horizontal axis but initial wealth is kept constant for each
age group). The dashed line represents the analogous object when initial wealth is set equal to the
average wealth of families with the lowest fixed effect. The crossed line corresponds to the average
wealth in the economy as the initial condition. The left panel in the figure represents the initial
steady state and the right panel the final steady state. The figure shows clearly the influence of age

and wealth on commitment that we previously identified. 32
[Figure 4 Here ]

Let us now look at how these curves shift in the final steady state. Notice that the only curve
which shifts downwards (thus showing a reduction in the variance of \) is the crossed curve. Basically,
households with very little initial wealth do not gain at all from the reform in terms of commitment.
Wealthier households gain more, at the same time these households suffer much less from the limited
commitment friction. This is another way of summarizing the modest impact from policy found in

the previous paragraphs.

5.4 Welfare Evaluation

In table 6, we look at the welfare effects of the change in the tax code. We define our welfare
measure as the percentage increment in consumption that keeps expected welfare constant across

the two economies (with and without the reform). We report the average value of this quantity for

31The derivative of the solid line is roughly 2 times the derivative of the dashed line.

32The fact that some of the profiles are concave is a consequence of the fact that the incentive to save for retirement
varies with the age of the household. For example age 60 households with low wealth, save more aggressively than
age 45 households with low wealth. Though the initial wealth level is the same for each curve, the next period’s asset
stock is a choice variable for households. This obviously influences the variability of .
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all individuals in our economy, assigning equal weight to each individual in the welfare function, and
separately for males and females single and married.??

As the first column shows married households and single female households are on average better
off in the final steady state without capital taxation. Single females enjoy the largest welfare gains
(2.32% in terms of consumption). Married men seem to benefit more than married women from the
reform (1.04% vs. 0.49%). In contrast, single male households are on average worse off in the final
steady state. In the first period of the transition (column 2), individuals lose on average from the
change in policy, and the largest loses are incurred by single males who are willing to give up 4.62%

of consumption to stay in the old regime.
[Table 6 Here]

To understand the different welfare responses across household types several remarks are im-
portant. First, note that single male and single female households differ mainly in terms of their
respective life cycle productivity paths. As discussed previously, in the US data the productivity
path of men rises steeply with age (see the results of Hansen [1993]). Consequently, in the model
men want to borrow against their permanent income to smooth consumption but cannot do so due
to the presence of the borrowing constraint. When capital taxes are replaced by labor taxes young
single men experience a fall in income which makes their consumption path even steeper over the life
cycle.?* Female productivity on the other hand is not steeply rising. Therefore, young single women
in the model are not made as worse off when the policy changes.

Second, consider the case of couples. As most of the married household’s income comes from the
husband, couples are more like single men than single women. That is to say, the couple cannot to
a great effect smooth the life cycle income profile by allocating more hours to the wife at the early
stages of the working life. Therefore in terms of the welfare outcomes the gender differences in life

cycle labor income are not important.

33We construct average utility as follows:

(13) U= ﬁ(u/Z%(a7X7A,j)rM(da x dX x d\ x dj) + 1_?“ /ZSg(a,X,j)I‘S’g(da x dX x dj))
g g

2p +

where p is the fraction of households populated by couples in our economy (there are 2u married individuals). Since

1
preferences are the same for all individuals the value of the compensating variation is given by: (%) K- 1,

where Ut (Um°ta®) js average utility in the steady state with (without) capital taxation. Similarly, when we want to
make a welfare assessment for married individuals, we compute expected utility as follows:

(14) Uy = %(/ng(a,XJ\,j)FM(da « dX x d\ x dj))
g

Notice that the welfare criterion in (14) is different than the average lifetime utility of married households W =
EM(a,X, A, j). It holds that:

W= /M(a,X,)\,j)FM(da X dX % dX x dj) = /AVm(a,X,/\,j) + (1= A)Vi(a, X, A, j)Tas(da x dX x dA x dj)

W and Uy, therefore do not coincide because the planner attaches a weight equal to 1/2 to every individual, but
households attach weights A and 1 — X respectively. In the ergodic distribution I'j;, these household weights are
generally different from 1/2. Apps and Rees [1988] show that aggregating the preferences of individuals into a
household utility and maximizing over a policy parameter, can be misleading, because the effects of changes in policy
are mediated through the household sharing rule A.

34Gee Erosa and Gervais [2002] for an analysis of the effect of life cycle income profiles on the preferences over labor
and capital taxes.
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However, couples are different from singles in one other respect. They are at least partially
able to insure against fluctuations in labor income through joint adjustments in labor supply and
through transfers from one spouse to the other. These transfers are substantial in the model, even in
the presence of the limited commitment friction, and weaken the incentive of couples to self-insure

35 In this case, we can make the argument that

against income shocks via precautionary savings.
high capital taxes should be more distortionary for couples than for single households since, as is well
known, a strong demand for precautionary savings is associated with a less distortionary impact of
capital taxation (see Domeij and Heathcote [2004]). 36 We illustrated in a previous subsection that
after the reform, there is a stronger increase in capital accumulation in dual earner households. The
wealth of married households increased by 9.5% in the final steady state whereas the average increase
in single households was in the order of 6.6%. Therefore, through this channel couples benefit more
from the reform. 37

Now let us return to the impact of the new policy on intrahousehold risk sharing. Suppose
that policy had a large impact on this margin (through enhancing commitment). Then we would
anticipate to find considerably larger welfare gains for couples than for single households. The results
documented here show that there is only a modest impact which does not add much to the welfare
calculation. Couples experience gains and loses from the reform which are well within the range of

gains experienced by single households.

5.4.1 Division of welfare gains and loses within the household

Married men do better than married women according to the welfare measure in table 6. This may
seem surprising in light of the fact single women do better than single men. However, the outside
options of married individuals exhibit a different welfare response to the reform because the wealth
profiles between singles and couples are different.

To explain why married women do worse than married men note that as we have previously
shown, after the reform couples are better able to commit to the initial allocation. This is a crucial
observation because in our calibration we gave to women a large initial share (low \) to match
average hours as in the data. Consequently, in the model married men seek to rebargain after a few
periods when male (relative to female) life cycle productivity grows. The expectation of this future
rebargaining makes men willing to tolerate a lower starting value of A\ in the initial steady state.
When the tax code changes, however, and commitment to the initial allocation improves, married

men anticipate a smaller renegotiation of the contract in the future. In effect, they want an increase

35We calculate in the initial steady state income subsidies from one household member to the other as a fraction of
total household resources devoted to finance consumption. We define the transfer as the excess of private consumption
over individual income, assuming that each spouse owns half of the household wealth stock each period and finances
half of the wealth brought forward to the next period. We find that intrahousehold transfers are roughly 13% of total
consumption spending. Moreover, transfers are largest for young households and smaller for retired households due to
two reasons: First because in the model the initial allocation favors the wife (e.g. through the Nash bargaining rule)
and second, because labor income does not fluctuate during retirement.

36The argument is that with high capital taxation more of the household’s resources are made out of risky labor
income, which stimulates the demand for precautionary savings. When capital taxes are eliminated households accu-
mulate wealth due to the higher return but lose the strong incentive for precautionary savings since capital income,
at least in the model, is riskless.

3TThis effect ought to be larger the closer the intrahousehold allocation is to full commitment (in this case transfers
are maximized). We have confirmed with numerical simulations from the full commitment model that couples do
indeed experience an even stronger increase in wealth accumulation in response to the reform (and slightly larger
welfare gains).
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in A at the matching stage to compensate. Consistent with this view our model generates an increase

in the average male share at the initial allocation by roughly one percentage point.

5.4.2 Welfare gains from commitment

Our theory predicts that lowering capital taxation affects intrahousehold risk sharing and lowers
individual consumption uncertainty. In this paragraph we investigate whether the improvement in
insurance possibilities documented previously generates substantial welfare gains to households. In
order to isolate the effect of "more commitment” from changes in the wealth paths, we keep wealth
constant as in the old steady state. We consider the following cases: 1. the household is able to
commit as in the final steady state (the paths of A are those of the final steady state), 2. the
household can commit as in the old steady state (the paths of A are those of the old steady state)
and 3. the household can fully commit (A is constant over time). To calculate the welfare benefit
from commitment we compute the average value of the compensating variation between 2. and 1.
In order to quantify how far this welfare gain is from the full commitment allocation we compare 2.
and 3.

Our results are as follows: First we find that the welfare gain from improved commitment in the
final steady state is tiny, roughly 0.062% of consumption. Second, we obtain a welfare gain from full
commitment that is substantial, roughly 0.82% of consumption. These results reinforce our previous

findings.

5.5 Robustness and Discussion
5.5.1 Log Separable Utility

We briefly discuss the effects of the reform when utility is separable in consumption and leisure. In
this version of our model we keep all of the parameters as in the benchmark. 3 We find that in the
old steady state, families rebargain 10.47% on average. This fraction is 12.58% for ages 25-45, 11.30%
between ages 50 and 65 and 0.26% in retirement. In the new steady state, overall rebargaining drops
to 9.83%. For the age groups we obtain 13.06%, 8.48% and 0.05% respectively. These results are in
line with our previous analysis of non-separable utility. This suggests that the exact specification of

preferences is not important for our quantitative findings.

5.5.2 The (Potential) Effects of the Tax Code on the Decision to Divorce

Our theoretical results were derived from a model in which couples do not divorce in equilibrium.
This assumption, which is rather common in the literature (see for example Alesina et al. [2011],
Guner et al. [2012a] and Guner et al. [2012b]), is made to isolate our focus on the effects of the tax
code on the limited commitment friction within the marriage. However, we wish in this paragraph to
briefly describe the potential effects of taxes on the decision to divorce if we were to give this option
to the family.

We begin with two period model of section 2. In that model a couple would not divorce as long as

& > 0, since, as discussed previously, it is always possible in the second period to give to the spouses

38Gince the specification of individual utility is different, the model requires a different value of £. As previously we
choose this value to give us as much rebargaining as possible.
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what they would get if they were singles (i.e. % + e,w(1 — 7y)). Divorces may occur in that model
if £ in period 2 can be negative. 3 We describe here how changes in the value of ¢ over time, which
can motivate endogenous divorces, affect our results.

To simplify assume that preferences are log-separable. If the couple draws a random value & in

period 2 we can derive the updating rule for the share X\ as:

(15) A2 € {e‘& 3t enwl — ) e }

A4y eul—1n) At X equ(l—Ty)

for & > 0. Note that if the couple were to divorce (with & < 0) the above expression becomes
irrelevant; then the tax schedule has no effect on the intrahousehold allocation. Moreover, since the
decision to divorce solely hinges on the value of &, changes in taxes have no impact on this margin.
The tax schedule cannot make the marital surplus positive and sustain the marriage.

This however does not mean that shocks which produce endogenous divorces do not have a
potentially important interaction with tax rates. To see this consider the case of a low (but positive)
value of &. Then if €,, >> €, the impact of limited commitment becomes more severe. In this case
having higher wealth is useful to insulate the share \; from shocks to the value &.

The following observation is important: Notice that from (15) it is easy to show that wealth and
taxes have a bigger effect the closer & is to zero. Conversely, if & is large, the limited commitment
problem is not severe, and changes in policy will not affect risk sharing substantially. In the quan-
titative model we have set £ to a very low value. Therefore our results exacerbate the effect of the
limited commitment friction and the effects of policy. %°

Finally it is worth noting that under the multiperiod model we should not anticipate that taxes
are neutral with respect to the decision to divorce. To investigate how the change in the tax schedule
impacts the divorce decision in the quantitative model we have conducted the following experiment:
We solved the model with a lower value of £ (relative to our benchmark calibration) and looked at
the marital surplus from the value functions. The numerical solution of the model suggested that
when we abolish the capital tax the regions in the state space over which divorce is optimal, widens.
41 Therefore, it seems that if we were to endogenize divorce in the model, we would obtain a rise
in divorce rates in equilibrium. Though we acknowledge that such effects are not trivial, a higher
divorce rate goes against the notion that lowering capital taxation generates insurance gains for

married households. It therefore does not contradict our conclusions.

6 Conclusion

In this paper, we study the welfare effects of a reform that eliminates capital taxation in a model with

gender and marital status heterogeneity, uncertain labor income and incomplete financial markets.

39This is basically the way divorces are modeled in Voena [2015].

40To put this differently if we were to assume ¢ is random and with a stochastic process which would enable us to
match the divorce rates we see in the data, a smaller fraction of (marginal) families would be infected with the limited
commitment friction than in the quantitative model with the constant and low £. Another way of saying this is that
it is not the shock to & which is important, rather the interaction between £ and the productivity shocks is important
as equation (15) reveals.

41This is so because the rise in labor taxes has an adverse effect on commitment for younger households. It is
consistent our previous results.
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Decision making within the couple is represented as a contract under limited commitment. When the
labor income of one spouse increases the household must allocate a higher weight to her well-being.
The household gives up some risk sharing to satisfy a participation constraint.

We investigate how the tax code affects the intrahousehold allocation and especially the risk
sharing possibilities of the couple. We show that lower capital taxes lead to wealth accumulation
and more insurance within the family. Our theory motivates this through the empirical observation
that wealth is a commonly held resource within US households. On the other hand, we show that
higher labor taxes, have an ambiguous effect; they make the distribution of disposable income less
dispersed and therefore alleviate the limited commitment problem, but they also reduce the overall
household resources and may make more tempting to renege on past commitments.

In our quantitative life cycle model, we find that when the policy changes the new intrahousehold
allocation features less rebargaining, and therefore more insurance, but the overall effect is small. The
reason for this is that young households which typically do not hold a lot of assets, do not experience
any gain in commitment, and old households which theoretically could gain more from the policy
change, have accumulated sufficient wealth and are not impacted by the limited commitment friction.

Though we have found a small effect, considering a shift in a linear tax schedule, we believe
that there is scope to further investigate the impact of taxes on the intrahousehold allocation. For
example, in the case of nonlinear taxation the effects from policy on the outside options of individuals
and on the distribution of resources within the family could be substantial. The two period model we
presented can be a useful apparatus to think of such policies: For instance, if the government gives a
subsidy to poor households and taxes the labor income of wealthy families, our results demonstrated
that this scheme will improve intrahousehold risk sharing. The quantitative model proposed in this

paper can be used to study the dynamic aspects of such policies.
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A Appendix

A.1 Derivations in the Two Period Model

In this section we derive explicitly the formulas from the two period model of section 2 that were

omitted from the text. We assume that household members value the consumption-leisure bundle
(cilg D'

= The optimal consumption and leisure choices

according to a utility function of the form
in period 2 satisfy:

Aonct= D=1 A=mA=9) — (1 _ )\2)7767}(1—7)—15;1—71)(1—7) and (1 —lﬁ)cg
g

=w(l —7n)e,
Assuming an interior solution, we can substitute the intraperiod consumption-leisure optimality
condition into the consumption first-order condition and obtain:

c Cy

Ao (w(l — 7n)€p) =M= ==

which gives that female consumption is f(Ag,€) = (1:\—2:\2(:_7{1)(1*77)(1*7))*1/7 times male consumption

in the model. Solving for the optimal choices, we can write male and female utility as:

Ac—l-zgw(l —TN)GQ 1_7L %—l—w(l — TN )€m o %
(T o= res ((w(l - m)em>1">

1 —7
( f(Ag,€) AC+Zgw(1_TN)Eg)17L+£> <%+w(1—ﬂv)€f>l—v N
( 1 B

L+ f(A2,€))  (w(l —7n)ep)tT - (w(l = 7n)ep)tn 1—7
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where x = (n7(1 — n)'™")!=7. Rearranging, we can express the sharing rule with the following
nonlinear equations:

1 o < ~ ( (w(l — 7)) 1 4 % +w(l —7n)em -
(14 f(Aa,€)) Ao+, w(l —7n)eg A+, w(l — 7)€
f(Aa,€) Iy < (w(1 — 7y)ep)d=m % +w(l —7N)es

(16)

17 R 1= 4 1=
(17) ((1+f()\2,e)) g(Ac+zgw(1—TN)eg) (Ac+zgw(1—TN)eg
where £ = —% > 0. In the text we have used the notation s,,(As,€) = (m)

The effect of changes in labor taxes. Equations (16) and (17) define the upper and the lower
bound that the weight \; needs to respect in order for the participation constraints to be satisfied.
The partial derivatives of the right hand side of equation (16) with respect to (1 — 7y) are:

(18) (1—7) (é( 1_TN —nZweg k1 (Aey €) + (Ae w (€ —

- - Ac L Tw )Em
where 1) = (éwfiﬁfﬂ)(efl(;v;iu);_)v >0, ko = (A( +£ (1(1 T) )6))2 — > 0. The derivative of equation (17)
C g m w

is similar and for the sake of brevity omitted. As discussed in text, (18) illustrates that the effect
of changes in labor taxation on the household sharing rule depends on the level of wealth of the
household A.. If A, = 0, it reduces to:

(19) —(1-7) [5772 w €

As the LHS of (16) is decreasing in Ay, a positive partial derivative means that Ay has to increase by
less to satisfy the participation constraint of the male spouse. Therefore, in the case where €,, >> ¢
(the lower bound applies), the disturbance to the household sharing rule is smaller. The converse
may obtain if A, > 0. As in the case of log separable utility, an overall negative derivative (18) yields
that lowering labor taxes makes it more difficult for household members to commit to an allocation.

k1(Ae €) >0

The effect of changes in capital taxes. We derive the partial derivative of equation (16) with
respect to financial income as:

(w(l — 7)€ )M
A, + Zg w(l —7n)e,)? 7

(L +w(l—7n)em)
(Ac+ 22, w(l = 7n)eg)* )

Zg g

(200 (r—1) |€( :

+

(Em -

)

The leading term in (20) is always positive, meaning that an increase of financial income relaxes
the constraint. The second term is positive only when €, > €;. Since equation (16) defines the
lower bound on Ay, it binds only when male productivity exceeds female productivity. Therefore,
higher financial wealth and lower capital taxation enhance the household’s commitment. This proves
proposition 3 in the main text.

A.2 Competitive Equilibrium

In this section we briefly define the time invariant competitive equilibrium. Given a level of expendi-
ture G in the steady state, the tax schedule {7y, 7w, ¢, Tss }, social security policy and unintended
bequests, the competitive equilibrium is a set of value functions {S,, M, V,}, household decision rules
for consumption, savings and leisure, and measures of households over the state vector of assets, pro-
ductivity, age, gender, marital status and the sharing rule A such that:

1. Given prices, S,,, Sy and M solve the functional equations and optimal policies derive. In par-
ticular, optimal policies are functions cg,(a, X, j), as ,(a, X, j), nsg(a, X, j) for consumption, assets
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and hours for singles and analogously ca4(a, X, A, j), a)(a, X, X, 7), nayg(a, X, A, j) for couples.
2. Prices w and r satisfy:

=(1-a)K*N™* r=aK*!'N'"™_-§

where N is the aggregate labor input in units of effective labor.
3. The social security policy satisfies:

1-— . .
wNTgg —(ZTM/SSg(a,j)FS,g(da X dX X {jry...,J})
g

+ /L/SSg(a,j)FM(da X dX % d\ % {jgs- .. J)

where I'g , is the measure of bachelors over relevant states and I';; is the analogous object for married
couples.
4. Accidental bequests satisfy:

1 1-
:@(; Ll /ag’g(a,X,j)(l — ) Ty(da x dX x {1, jn—1})

+;L/a'M(a,X,)\,j)(1—¢j)FM(da>< dX X d\ x {1,,]3—1})

5. The government budget constraint is balanced:
1-— . . .
G :wTN(Z Tu /ngvg(a, X, ) Ly(j)egalsg(da x dX x {1,...,jr — 1})
9
+ Zu/nMvg(a,X,)\,j)ageng(j)FM(da X dX x d\x {1,...,jr—1}))
1—p , .
+ TC(Z 5 /cs,g(a,X,j)F&g(da X dX x dj)
g
+ ZM/CM,Q(Q, X, )T a(da x dX x dA x dj))

1—
+ TK(Z T’u /(m + B)l'g4(da x dX x dj + ,u/(m +2B)'y(da x dX X dA x dj)
g

6. Market Clearing:

KZ/

N :ZT /ns,g(a,X,j)Lg(j)egagrs,g(da % dX x {1,... jn—1})
g

aFgg (da x dX x dj) + /aFM(da X dX x d\ x dj)

-+ Zu/nMg(a,X,)\,j)ageng(j)FM(da X dX xd\x{1,...,jr —1})
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7. The measures I'g ; and I'y, are consistent. In particular, for all subsets A, X', A, J of the state
space such that 1 ¢ J

Lgg(A X, T) = %’/ [sg(da x dX x dj)
X'€X, dg €A, j+1ET
Uarg(A XN T) = %/ Targ(da x dX x d\ x dj)

X'eX, ay €A, NEA, j+1eT

35



0.7 0.14
[0
g 0.12
(7]
0.65
3 £ o1
@ 2
& & 0.08
I 0.6 ‘S
£ g 0.06
c
> 055 £ 004
s 0.02
£ .
05 0
20 40 60 80 100 20 40 60 80 100
Age Age
0.7
0.65} / R
>
Q
S
F S Y / oS S S s g e ey g
5 06 .
Q
®©
Q.
E
055} R
05 = 1 1 1 1 1 1
20 30 40 50 60 70 80 90 100
Age

Figure 1: Evolution of the Male Share
Note: The figure gives an example of the behavior of the male share over the life cycle. The top left
shows the share in the initial steady state. The top right shows the change in the share that is due
to shocks to the household’s labor income. The bottom panel compares the initial steady state (solid
line), final (dashed line) and first period of the transition (crossed line).
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Figure 2: Responses of Capital, Output, Benefits and Returns to the Reform
Note: The figure plots the response of aggregate capital (top left), aggregate output (top right),
retirement benefits (bottom left) and rate of returns (bottom right), where the solid line shows the
gross return and the dashed line the return net of capital taxation.
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Figure 3: Individual Consumption Uncertainty
Note: The figure plots changes in the variance of individual consumption relative to the original
steady state. The solid line is the change in the final steady state. In order to measure the contribu-
tion of improved commitment, in the dashed line we represent the change in consumption volatility
when we remove the influence of wealth but allow the household to be able to commit to the alloca-
tion as in the new steady state. For the sake of comparison the crossed line in the figure represents
a constant A (full commitment) allocation.
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Figure 4: Volatility of the Sharing Rule
Note: The figure plots the standard deviation of A\ for various age groups, controlling for wealth.
For each age we have computed the share for all possible realizations of the state vector in the next
period. In the solid line we represent the standard deviation of the sharing rule when the household
is at the borrowing constraint. In the dashed line wealth is at the average of the low fixed effect
families in the model. In the crossed line wealth is set equal to the average wealth in the economy.
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Table 1:

Calibrated Parameters

Description Value Target
1 fraction married households 0.52
9A annual populatl.or‘l growth 1.2% US data
A annual productivity growth 1.4%
¢ capital share 0.36
) annual depreciation rate 5.26% Inv. Output Ratio 21%
6] discount factor 0.998 Capital Output Ratio 2.7
v preference parameter 4 Conesa et al. [2009], Fuster et al. [2008]
n preference parameter 0.41  Average Hours = %
Tc  consumption tax 5%
Tx  capital income tax 35% Fuster et al. [2008]
Tss social security tax 12.5%
7y  labor income tax 14.9% Gov. Budget Balance
o, standard deviation of fixed effect 0.2 ) )

. earnings patterns documented in

pe  autocorrelation of € process 0.977 Storesletten et al. [2004]
o, standard deviation of shock to e  0.0108 '
& affection Parameter 1.2 maximize frequency of rebargaining
¢, male weight in Nash bargaining -28  Hours: Married Men (PSID data)
Ef female weight in Nash bargaining 28 Hours: Married Women (PSID data)

Note: For growth rates (121, 0, §) the reported values are annual, but we solve on 5-yearly frequency.

Table 2: Cross-Sectional Moments: Model and Data

Quantity Model Data
Gini Wealth 0.61 0.68
Gini Income 0.35 0.33
Male to Total Household Income  0.68 0.64
Log Income Ratio 0.68 0.65
Log Wage Ratio 0.31 0.33
Female Participation 89.6% 89.4%
Male Participation 98.7% 97.0%

Note: The table summarizes in various moments the performance of the model vs. the US data. The
data are extracted from the PSID and refer to wealth, income wages and participation in the labor

market for married individuals.

39



Table 3: Participation Constraints

Initial Final First Period Only 75 Only 7y
Total 23.37% 20.10% 20.55% 16.94% 25.74%
25-45 38.04% 34.09% 34.61% 29.71% 40.99%
50-65 6.60% 3.37% 4.25% 1.51% 8.63%
Retired  1.90% 0.42% 0.44% 0.00% 2.78%

Note: The table shows the frequency with which participation constraints bind, before and after the
reform. The statistics are computed from panel of families that is representative of the population.

Table 4: Responses of Aggregate Variables to the Reform

Quantity First Period Long Run
Capital 100.00% 108.7%
Hours 91.52% 92.04%
Labor Taxes 201.72% 192.80%
Output 94.75% 98.40%
Benefits 94.75% 98.38%
Net Return 141.65% 132.01%
Gross Return 92.07% 85.81%

Note: The table expresses aggregate variables in the first period of the transition and the final steady
state as a percentage of the variables in the original steady state.

Table 5: Responses of Variables to the Reform

Quantity First Period Long Run
Wealth Couples (a®) 100.00% 109.48%
Wealth Single Men (a°™) 100% 107.10%
Wealth Single Women (@) 100% 106.12%
Hours: Married Men (n¢™) 92.47% 92.67%
Hours: Married Women (n¢7) 91.21% 91.75%
Hours: Single Men (7°™) 92.02% 92.64%
Hours: Single Women (7°/) 88.86% 90.21%

Note: The table expresses aggregate variables in the first period of the transition and the final steady
state, as a percentage of the variables in the original steady state. @ denotes average assets. m is
average hours. The superscripts indicate individual and household type. C'f and C'm are married

females and males and Sf and Sm are single females and males respectively.

Table 6: Welfare Effects from the Reform
Compensating Final Steady State Transition

Variation

Total 0.91% -3.49%
Married Males 1.04% -3.44%
Married Females 0.49% -4.16%
Single Males -0.30% -4.62%
Single Females 2.32% -1.47%

Note: The table shows the percentage increment in consumption that keeps expected welfare constant
as in the original steady state.
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B Online Appendix - Not for Publication

B.1 Implications and Alternative Approaches

From our analysis in the main text we can express the updating rule when the husband’s participation
constraint binds as follows:

& (A-nQA-)q A, _
1) 2 (Emyompuy T UmD L Fhewlom) o gy
1— X €f (Ac+ 2 cqw(l —7n))7 A+ Y0 6g(1 = Tnv)w

We think that it is important to generalize our findings, by briefly explaining what (21) would look
like if we included in our model the following features: 1. Preference heterogeneity, 2. Nash bargaining
each period and 3. Different costs of divorce and a different division of the household’s wealth in the
event of divorce.

B.1.1 Preference Heterogeneity

To address preference heterogeneity, we keep our parameterization of the individual utility function
as non-separable but assume that male and female spouses value consumption and leisure differently
through the parameters 7,, # 1. Note that given our specification of preferences, differences in 7,,
and 7 also translate into differences in the relative risk aversion coefficient of the spouses.*? It can
be shown that the updating rule takes the following form:
(22)

A Ev(qi—ﬁm)(l—“/) ﬁe%‘"m)(l—”)(l — ) % +emw(l = 7y) )

_ _ X I-n3=1 _
L— Ay ol 6;1_7”)(1_7) | (Ae+ >, equ(l —7v))' 7 * (Ac +2 61— TN)w> ) :

-

where k3 = (%)1*7(%)(1*”m)(1*7)(%)(1*’”)(1*7). Notice that (22) is different from (21) only in
the leading term. In both equations the leading terms are positive and the crucial expression which
determines sign of the effect of wealth and the tax rates is the bracketed subsequent term. Therefore
under preference heterogeneity wealth continues to have the same impact on household commitment

and the implications of changes in capital and labor taxes on commitment are essentially the same.

B.1.2 Nash Bargaining

Under Nash bargaining the household contract no longer has the property that it keeps individual
weights constant over a region of the state space where the participation constraints do not bind. In
the Nash bargaining equilibrium the sharing rule is rebargained each period, and A, is a function of
assets, €, and € and solves the following equation:

(23) Xo(a,€) € arg max
2

Ac+ 2wl —Tw)e X [ F A wl = Tn)em o X
[((1+f(>\275))((w(1—TN)Em))l_”> +¢ ( ) ]

fge) Act >, w(l—7Tn)eg I_WL - Ao (1 — 7x)es 1—y \
[(14“’%2’6) (w(l—TN)Gf)l") 1—'y+€ ( >

From (23) we can derive the impact of wealth on the equilibrium allocation that solves the Nash
bargaining program. #3

421t is not possible to derive closed form solutions when 7, # 7. We have however solved this case numerically
and found that our results generalize.

43Notice that given that \a(a, €) is a function of the state vector, the equilibrium under Nash bargaining is a Markov
perfect equilibrium whereby wealth and current productivity are sufficient to summarize the household’s contract.
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The first order derivative with respect to Ag in (23) leads to the following optimality condition:

o o

Qe f(A5,6)Q5

where:

B Ac+ >, w(l —7n)eg (S5 (Ac+ 2 w(l — T )ey)
@m‘<u+ﬂ@@xwu—mwMVw>’ ®‘<u+ﬂ&@xwu—m%mka

- At X, w(l = 7x)e, =y (A (= )en Ty
= (T on e ) T3 (W@—ﬂﬂ%ﬂﬁ> -y

@ &+zwm—WMY” X (Ere0-me) T
T+F050 @i-me) ) T-y "7 \wl-me) ) T-7

Qy

In order to obtain the derivative % we utilize the Implicit Function Theorem. The derivative
satisfies:

Xy G rewon))
Q,, (Ac + Zg w(l — TN)EQ) CI)}?;’Y(emw(l — TN)(I—n)(l—w)
_i_l CI)}_W B (% +efw(1 —7']\[))17’y
Qp (Ac+3°,w(l — 7 )ey) @}‘V(efw(l — 7)) (=)
I @}—V I kgl I

(24)

TN PO 0 FOR O+ F(A50)  F08. 00 (Lt (A5, )

where fy; represents the partial derivative. Note that for the sake of brevity the detailed derivations
of (24) are omitted. Moreover, note that since the sign of the denominator terms in (24) is positive,
the sign of ;%20 is basically the sign of the numerator terms. These terms may be written as follows:
X Q}n_’y (1 U's:m ) + X Q}_W (1 US,f
Qi (Ac+ 2, w(l — 7n)ey) Unm”  Qf (Ae+ 3, w(l — 7n)eg) U,

(25) )

where Uj,,j € {s,m} is the utility of the spouse of gender ¢ as a single ( j = s ) or under the
marriage (subscript j = m ). Making use of the optimality condition of program 23 we can write:

1=y
(I)m

X Usm
Qo (Ac + 22, w(l — v )ey)

Um,m

Us ¢
U, f

)

(26)

(1 -

) + (f(/\;7 6) - f()‘;7 6)

)

Note that in the case where €, = €5, A5 = % and f(A3,€) = 1. In this case (26) equals zero because the
utility that either spouse gets from the marriage (net of £) is precisely the utility they get as singles).
If however, €,, > €; then \j > % and f(A5,€) < 1. In this case the male spouse gets a higher utility
from being married because his bargaining power (relative to the outside option) increases. This
makes the leading term in brackets negative. Analogously with f(Aj,e) < 1 the second (positive)
term in the brackets is reduced, though positive. Overall, the derivative %E is negative. To put it
differently when A5 > %, higher wealth reduces the value and when \; < % the opposite holds; there

is a rise in A\j with higher wealth.

In contrast, under our benchmark contract the entire history of shocks matters for the allocation (even beyond the
current stock of wealth and productivity). Ours is a model where the weight is constant over a part of the state space,
and in this region perfect risk sharing applies. Nash bargaining is therefore less efficient because it leads to more
frequent renegotiations over the intrahousehold allocation.
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B.1.3 Divorce Costs

Finally, assume that instead of an equal division of assets in the case of divorce we have a rule of the
form A, > D,,(A.) + Ds(A.). As in Regalia and Rios-Rull [2001] this specification allows for divorce
costs to be proportional to the wealth stock but also for male and female shares to be different.
Under this rule we can establish that the sign of the effect of wealth on rebargaining, when the male
spouse’s participation constraint binds, is determined by:

(v — 1)2&(1—71)(1—7)
m / /
(27) A s o T A MmlDLAe = Du(Ad) +w(l = m)(D, D eg—em))]
where Ky = Dm(Ae)temwl=rn)) T " The firgt term captures more commitment when wealth increases.

(X eqw(l=7n)+Ac)*™7
The second term has the same impact if positive. To simplify, let 6,, be the male spouses share on

wealth in the event of divorce. Then the second term in (27) becomes (1 —7v)ra[w(1 —7n) (0 > €5 —

€n))]. This is positive surely over the relevant region if 6,, < 1, because (27) is pertinent only when

€m > €7. Moreover, even if this condition is violated, i.e. when (6,, > fmeg), 0,, still needs to be
g9

large enough to compensate for the first term in (27).

As discussed previously, the relevant empirical evidence suggests that US courts in principle on
average split equally the marital property (assets). In this respect, the weight 6,, could be large, but
only as a realization of a stochastic 6,, that the couple draws after the divorce is final. Notice that
if we had made 6,, stochastic, then for risk averse individuals divorcing would possibly be even less
attractive the higher wealth is, because the variability in post divorce consumption would be higher.
We conclude this paragraph by noting that under reasonable alternative assumptions our model’s
implications continue to hold. #4

B.2 Home Production

We consider the implications of home production, which requires household members’ time. In
the two-period model we illustrate first what this implies for the specialization of labor within the
household, the intrahousehold allocation and commitment. Then we analyze how these depend on
the tax code.

As a simplifying assumption, following Knowles [2007]), there is a subsistence requirement in
home production T and agents do not derive any further utility from home production. The amount
required for a single household, Zg, may be different to what is required in a couple household, Z3;.
The home good is produced using male and female time, h,, and h; respectively, which are perfect
substitutes, according to « = hy, + hy. Leisure time is therefore I, = 1 —n, — hy for g € {m, f}.

To characterize the households program we solve backwards. Given the wealth endowment and

44For the sake of completeness we briefly comment on how our model’s implications would be affected if we allowed
divorce settlements to depend on the income of the male and the female spouses such as in the case of alimony. First,
note that alimony payments are more likely to concern a permanent component of individual productivity rather than
a transitory shock such as the e endowment considered in this section. In our quantitative model we allow for a fixed
effect component to labor income and a life cycle component of male and female productivity implicit to which is the
gender pay gap. We argue that by and large these predictable components of individual productivity are factored in the
initial allocation in the first period, and do not lead to renegotiations of the marital contract. Household rebargaining
(or its most part) stems from the time varying transitory shocks which are similar to the shocks considered in this
section.

Second, note that when wealth is a state variable, as it is in our model, past realizations of temporary shocks do
affect the outside options of individuals through wealth accumulation. Families that have experienced a stream of
good shocks in productivity, are likely to have accumulated more wealth. Given our formalization of how wealth is
divided in the event of separation it is therefore obvious that in the multiperiod model of the next section, outside
options, through wealth, are influenced by the history of individual labor income and are thus (partially) contingent on
the realization of shocks. If one of the spouses experiences a stream of high productivity shocks, he (she) contributes
more to wealth accumulation and in the event of a separation, the division of common marital property favors the
other spouse. Notice also that for couples with enough wealth, modeling such transfers through the division of wealth
or modeling them as per period lump sum payments is essentially the same.
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the levels of productivity, My(aq, A2, €) is a solution to:

(28) My(ay, Ao, €) = max Agu(cd, 1) + (1 — M)u(cd, 15) + ¢

CQ,hQ,n2

subject to:

202 Zn2 1 —7n)eg +a1(1+r(1 —71k))

0<10,<1,0<n,;<1,0<h, <1 forge {m,f}

Provided that T;; is sufficiently small, the optimal allocation is such that only the spouse with the
lower wage rate, i.e. the secondary earner, produces the home good. The optimal allocation satisfies

Aotte (2 1) = (1 = Ao)ue(cd, 1)) and & Cé’llg)) w(1 — 7n)e,. The relative allocation of consumption
and leisure is the same as in the basehne model, since the secondary earner who shoulders the
home production is compensated by having to work fewer hours in the market, leaving relative
leisure unaffected. However, there is a level effect as with home production the equilibrium budget
constraint is

(29) D= (1 =Byw(l —x)eg +ar(l+r(1 = 7x)) — Tagw(l — v )es

where [ denotes the secondary earner, i.e. [ =m if €, < €5 and [ = f otherwise.

Comparing equations (29) and (1) in the main text shows that the need for home production
is isomorphic to lowering the time endowment of the secondary earner by ,;, which in turn is
isomorphic to lowering the households wealth by Zaw(1 — 7a)e;.

Apart from this negative wealth effect nothing changes compared to the baseline model, since cou-
ples can decide period-by-period who shoulders the home production. The participation constraints
that need to be satisfied are:

(30) u(c3, I5) + & 2 Sg(Dylar) &) g € {m, [}

where, as before, S;(Dy(a1),€,) is the utility of the household member of gender ¢ if the marriage
breaks up, in which case they receive a fraction D,(a;) of family wealth, but notice that the single
household too has to devote some time to home production, hy = Zg. Therefore

(31) S%(ay, €) = maxu(cy, Iy)
C2,n2
subject to:
(32) co=(1-Tg—lL)w(l—7n)e+a1(1+7r(l—r71kg))

The effects of capital taxes are therefore the same as in the baseline model. However, the impli-
cations of labor taxes differ slightly. First, notice that a change in labor taxation will have no effect
on the pattern of specialization within the household as it only depends on relative wages. Second,
note that a reduction in labor taxes increases the time loss of the secondary earner due to home
production and acts as if the household’s wealth was reduced. Through this channel it reduces intra-
household insurance, abstracting from the effect through the home production requirement on .S, for
the moment. (However, lowering 7y also acts as a negative wealth effect on single households and if
Ts is big the bargaining set may increase, which would tend to increase risk-sharing possibilities.)
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B.3 Optimal Savings

In this section, we investigate what determines a couple household’s savings. Since our focus is on
the intertemporal behavior of families we want to assess whether limited commitment affects the
households demand for assets. Moreover, given our results that policies that lower capital taxation
lead to gains in terms of commitment we want to investigate here whether more commitment is an
additional channel that encourages asset accumulation in the model. To preview our results we find
that household bargaining has an impact on the savings schedule but that it is impossible to sign
its effect, meaning that over some parts of the state space more commitment may encourage savings
but may discourage them in other parts.

Consider a couple that starts the first period of the life cycle with a weight \; = % Note
that an increase in savings in the first period entails a cost in terms of marginal utility. If utility
is log- separable, this cost is given by the expression , and if v > 1 it is given by

(—a1+2w(l-1y)) " —n)(1—=7)
(w(l—7n)) A= (1=)
is given by:

1
7a1+2w(17TN)

x where y = 7= (1 — )" 4 The second period benefit from higher savings

di,, de Ao
g, TR T g (e =)

(33) B +7(l—7k))E) | A

The leading two bracketed terms in 33 represent the marginal benefit, keeping the household
sharing rule constant, whereas the last term measures the effect of higher savings on the sharing rule.

If the couple was able to commit to the first period contract, setting Ao = 5 everywhere on the state
space, the derivative % would equal zero; the marginal utility terms would be the only ones that

would count for the marginal benefit of household savings.
Under log separable utility, we can show that

di,,

de 1
1 I
a1 T

dA.| >y €ow(l —7n) + Ac

(34) IR PV — A2)

Notice that the right hand side of 34 is independent of the weight A\s. In fact, this expression is the
same as the one we would get if we were to solve for the full commitment allocation that sets Ay = %
regardless of the productivity levels of the male and female spouse. Under log utility, therefore,
it is the last term in 33 (d’\2 (um — uy) ) that describes the impact of limited commitment on the
households savings. We therefore have to focus on that term.

We consider separately each relevant region in the state space where g—jfc(um — uy) is different
from zero, that is every region where the marital contract is rebargained. As discussed previously,
for male productivity €,, less than a lower bound €,,(A., €7) the weight Ay will fall to AJ (there is an
increase in the female spouse’s share). Conversely, if €,, > &,(A., €¢;) (upper bound) then Ay = AL.
In any other region there is no rebargaining of the households allocation and, therefore, Ay = 1.

2
Thus we can write the conditional expectation of %2 (u,, — uy) as

em(Aes61) d/\U

(35) Ey —us)dF (ef, €m)

d/\L
/ / —up)dF (e, e)
577L(A<,75f

where F'is the joint density of idiosyncratic productivity in the household.

U L
From equation 4 it is easy to establish that the derivative Z:\f is positive and the derivative 32
d)\g (

is negative. In order to sign 752 (u,, — uy), in each relevant region of 35, we need to determine
the difference in the welfare levels of husbands and wives. As it turns out, this difference is not of
one sign. This is so because the limited commitment model has nothing to say about the absolute

45Notice that the period one idiosyncratic productivity endowments are normalized to unity for both spouses.
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level of utility; it simply states that if ever participation is violated, a correction has to be made
that makes one of the spouses as well off as if they were single. Since the model does not admit
an analytical solution for the conditional expectation, we used numerical methods to compute the
relevant integrals. Depending on the level of assets, we found that El[j_i\xi(um — uy)] could be both
positive or negative, which implies that the effect of limited commitment on household savings is
ambiguous.*6

The more general case for v > 1 yields similar results. For this model we can derive the following

expression for the leading term in 33:

du,,

dA,

(Ac+ Z w(l —7n)ey) VX

Fo e)g - 1 )1

14+ f(Ag,€) (w(l = 7n)ep)t=m0=7)

(36) E, [AQ + (1= ) d“f} ~ B

dA.

1

(G 70m

The above expression suggests that the intrahousehold allocation affects the optimal savings of the

family relative to the full commitment model, even beyond the term Ele’}i(um —uy). To see how,

first note that the bottom line of 36 can be further simplified into:

A2
(w(l — TN)gm)(lfn)(lfﬁ’)

) + (

1 A2

L 1
7 — ()W _ 1 wyy
1+ f(Xe, 6)) (w(1 — 7)€ ) A=ME=7) (Agem + (1= Xg)7€f)

(37) ((

where w = —(1 —7n)(1 —v)/v < 0. Second, assume that male and female productivities in period 2
are perfectly negatively correlated, so that €,, +¢; = € which is constant. It is obvious that 37 is the
only term that matters for household savings, as under these assumptions (A, + > p w(l —7n)e,) X
would be constant, no matter the realizations of €, and €;.*" The term in 37 exerts an influence to
household savings because it changes the marginal benefit to the household. Since it is a concave
function in €,,, higher uncertainty decreases the marginal utility, even under full commitment when
the shares are constant. Moreover, if the shares A\ change with the endowment, as they do under
limited commitment, they contribute further to the variability of 37. This lowers the marginal gain
from an extra unit of savings even further. In this example limited commitment means less rather
than more savings. The analysis of the term Elj—;\li(um — uy) is similar with the log-log case and, for
the sake of brevity, is omitted.

46This result emerges also in Ligon et al. [2000].

4"Note that the covariance structure of wages within the household is extremely important for the sharing rule and,
of course, the optimal allocation. In the two period model of this section, more negatively correlated shocks imply
that the limited commitment problem in the household is more severe. If, on the other hand, shocks were perfectly
correlated yielding €, = €y, then it is trivial to show that household rebargaining would not occur in equilibrium.
The optimal weight Ay would equal a half, and the demand for savings of a two member household would be identical
to the demand of a single earner household. When shocks are not perfectly correlated, the need to accumulate assets
to buffer shocks to the labor income is less, and as a consequence couple households accumulate less wealth.
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