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ABSTRACT

Collective Female Labour Supply: Theory and Application®

In this paper, we deal with female labour supply in the collective framework. We study
married couples and start from the empirical observation that the husband’s labour supply is
generally fixed at full-time. We then show that, in this case, structural elements of the
decision process, such as individual preferences or the rule that determines the intra-
household distribution of welfare, can be identified if household demand for at least one
commodity, together with the wife’s labour supply, is observed. These theoretical
considerations are followed by an empirical application using French data.
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1 Introduction

Traditionally, the household, as a whole, is considered the elementary decision
unit; in particular, consumption and labour supply decisions are modelled as
though household members were maximizing a unique utility function under
a budget constraint. Nevertheless, this so-called ‘unitary’ approach has been
criticized because, as is generally admitted, a household comprising several
adult members does not necessarily behave as a single rational agent.

Still another approach is proposed by Chiappori (1988, 1992). This au-
thor develops a model of labour supply based on a ‘collective’ representation
of household behaviour. In this framework, each person is characterized by
specific preferences, and decisions are assumed to result in Pareto-efficient
outcomes. Then, if consumption is purely private and agents are egoistic,
efficiency has two attractive properties. First, household labour supply func-
tions have to satisfy testable restrictions. Second, if these restrictions are
satisfied, some elements of the decision process, such as preferences and the
rule that determines the intra-household distribution of welfare, can be re-
trieved from the observation of the labour supply functions. Moreover, Donni
(2003) shows that this theoretical model can be extended to incorporate the
possibility of non-participation decisions and nonlinear budget sets.?

The collective approach turns out to be profitable, as shown by recent
empirical applications. For example, Fortin and Lacroix (1997) closely fol-
low Chiappori’s initial framework and find, using Canadian data, that the
restrictions implied by the collective setting are not rejected. Chiappori et
alii (2002) extend this framework to allow for ‘distribution factors’, defined
as being any variable that is exogenous with respect to preferences but may
influence the decision process. Using the PSID and choosing the sex ratio
and an indicator of divorce legislation as distribution factors, they also find
that the theoretical restrictions are not rejected.

Unfortunately, these empirical investigations do not account for the fact
that, in the majority of developed countries, male labour supply is rigid and
largely determined by exogenous constraints. This is a serious problem that
was recently addressed by Blundell et alii (2001). These authors examine

'In addition, the specific restrictions imposed by the unitary model have received little
empirical support, if any. See Lundberg and Pollak (1996) on this point.

2Fong and Zhang (2001) study a collective model of labour supply where there are two
distinct types of leisure: one type of leisure can be seen as ‘private’ and the other type as
‘public’. See Vermeulen (2002) for a survey of collective models.



United Kingdom data from 1978 to 1993 and remark that, when men work,
they nearly always work full-time, while wive’s hours of work, on the contrary,
vary widely. The theoretical model they develop allows for these essential
features: the wife’s labour supply is assumed to be continuous whereas the
husband’s choices are assumed to be discrete (either working full time or not
at all). They show that the main conclusions, derived by Chiappori in the
initial context, are still valid here. One drawback, however, is that such a
difference in spouses’ behaviour is completely unexplained. Moreover, the
result of identifiability and testability given by Blundell et alii (2001) holds
only if the husband’s choice between working full time and not working is
free. In particular, it could be seriously misleading if the husband’s unem-
ployment, which is due to demand-side constraints, is mistakenly interpreted
in empirical studies as a decision to not participate in the labour market. As
a matter of fact, the model of Blundell et alii (2001) is probably convenient
when the labour market is very competitive since, in this case, a large pro-
portion of non-working men can be explained by free decisions. Nonetheless,
the pertinence of this model to the study of female labour supply is certainly
more questionable when the labour market is very regulated.

Our objective in this paper is to investigate female labour supply in
France, where a high proportion of unemployment in the population can
be seen, in all likelihood, as involuntary.®> To do that, we have to handle the
rigidity of the husband’s behaviour in a quite different way. Our starting
point follows Blundell et alii (2001), though. We admit the empirical fact
that, for the majority of households, the husband’s hours of work are fixed
at full-time while the wife’s hours of work are spread between zero and the
full-time bound. This is at least a good approximation. Now, our approach
differs from Blundell et alii (2001), in that the few husbands who do not work
are seen as being constrained by involuntary unemployment. In that case,
the large proportion of husbands who work full-time can simply be explained
by their preferences between leisure and consumption. The crucial point,
then, is that the husband’s hours of work, if they do not vary or if they are
determined by demand-side constraints, tell us nothing about the decision
process or preferences. Consequently, the results given by Chiappori (1988,
1992) or Blundell et alii (2001) are no longer valid in the present context.

3See Laroque and Salanié (2002) for a recent investigation of the role of the minimum
wage, together with welfare benefits, in explaining unemployment in France. They stress
that the actual cost of the minimum wage to the employer is particularly high in France.



To deal with that, we adopt an alternative approach that is inspired by the
literature on collective models of consumption* and, to simplify matters, we
ignore the case of households with unemployed husbands. That is to say, our
theoretical model focusses on households with husbands working full time—
the most common situation—and considers the observation of wive’s labour
supply, together with information given by the structure of household con-
sumption, to identify the most important elements of the decision process
and understand how wive’s hours of work are determined.

The next steps are then as follows. First, we extend to collective mod-
els the theory of household behaviour under rationing, previously developed
by Neary and Roberts (1980) for the unitary approach. This is necessary
for studying household behaviour when the labour supply of one spouse is
fixed at zero or full-time. Second, assuming that the husband’s labour sup-
ply is fixed, we demonstrate that the main properties of Chiappori’s initial
model are preserved. In particular, some elements of the intra-household
decision process can be identified from the observation of the wife’s labour
supply function and on one commodity demand function.” Third, using a
technique based on Blundell et alii (2001) and Donni (2003), we prove that
this model is still identifiable and testable if the wife does not work. This
theoretical advance is empirically relevant since it is generally observed that
a large number of women do not participate in the labour market. The final
contribution of this paper is to estimate and test this model using French
data for couples in which only the husband is working full-time. In this em-
pirical exploration, we take into account the possibility of non-participation
of the wife and estimate a five-equation system (one labour supply and four
commodity demands).

This paper is structured as follows. Section 2 discusses the assumptions
of our framework and Section 3 presents the main theoretical results. Section
4 provides an analysis of our econometric strategy and Section 5 gives a brief
description of the data and the empirical results. Section 6 concludes.

4The main result of this literature is that the intra-household distribution of resources
can be retrieved from the observation of a system of commodity demand functions. See
Bourguignon et alii (1995) and Chiappori and Ekeland (2002a, 2002b) for the theory, and
Browning et alii (1994) and Browning and Chiappori (1998) for empirical applications.

®A related result was already mentioned in Bourguignon et alii (1995) in the context
of demand analysis with constant prices. The identification result that we present in
this paper is more general, however, since the price of the wife’s leisure is assumed to be
variable.



2 The Collective Approach

2.1 General Framework

We consider only the case of married couples (m and f) in a single period
setting.® The wife’s and husband’s labour supply are respectively denoted by
L7 and L™ with market wages w; and w,,,. The wife’s and husband’s demand
for commodity n (n = 1,..., N, with NV > 2) are respectively denoted by
Q'™ and Q™" with prices set to one. Non-labour income is denoted by v.
For convenience, each spouse’s total time endowment is normalized at one’
and we say that member i (i = m, f) works full-time if L' = 1. Let Q' =
(Q™, ..., Q™) be the vector of member i’s consumptions. We adopt the
following assumption on preferences.

Assumption A1 Each household member is characterized by specific pref-
erences. These can be represented by utility functions of the form: u*(1 —
L', Q") that are both strongly concave, infinitely differentiable and strictly
increasing in all their arguments, with limgin_u’(1 — L', Q") = —o0.

The household members are said to be ‘egoistic’ in the sense that their
utility only depends on their own consumption and leisure. However, all
the results immediately extend to the case of ‘caring’ agents, with utilities
represented by the form:

I/Vz[um(l - Lm7 Qm)v uf(l - Lf? Qf)]’

where W;(-) is a strictly increasing function; see Chiappori (1992) on this
point. Finally, let us note that the condition on limits in A1l lets us rule out
cases in which individual consumption is equal to zero.

We implicitly assume that there is no public consumption and no domestic
production. The budget set is then written as follows:

y+ LTwy + L™w,, > S0 (QF" +Q™), (1)

1>L">0 and Q™ >0 (n=1,...,Nandi= f,m). (2)

60f course, the fact that the household members are married is not important. The
terminology is just for convenience.

"This upper bound for hours of work can alternatively be seen as a legal or socio-cultural
norm. At this stage, we do not favour any particular interpretation.



We observe that, in surveys, consumption is generally recorded at the house-
hold level. We thus assume, in what follows, that only the vector of aggregate
consumptions, Q = Qf + Q™, is observed by the econometrician.

The main originality of the efficiency approach lies in the fact that house-
hold decisions result in Pareto-efficient outcomes and that no additional as-
sumptions are made about the process. This is formally expressed in the
following assumption.

Assumption A2 The outcome of the decision process is Pareto efficient;
that is, for any wage-income bundle (wy, wy,, y), the labour-consumption bun-
dle (L7, L™ Q/,Q™) chosen by the household is such that no other bundle
(L, L™ Qf,Q™) in the budget set could make both members better off.

This assumption has a good deal of intuitive appeal. The household is
one of the preeminent examples of a repeated game. Thus, given symmetry
of information, it is plausible that agents find mechanisms to support effi-
cient outcomes since cooperation often emerges as a long-term equilibrium
of repeated noncooperative relations.

In this theoretical discussion, we suppose that there is no involuntary
unemployment. Then, Pareto-efficiency essentially means that there exists
a scalar p such that household behaviour can be described as a solution to
following program:

max (1 _M) uf(l _Lfaqf) +Mum(1 _Lman) (P)

{L/,Lm.Qf .Qm}

with respect to budget sets (1) and (2). The parameter p has an obvious
interpretation as a ‘distribution of power’ index. If © = 0, then the household
behaves as though the wife always gets her way, whereas if 4 = 1, the husband
is the effective dictator. Moreover, to obtain well-behaved labour supply and
commodity demand functions, we assume that the scalar © €0, 1] is a single-
valued and infinitely differentiable function of w¢, w,, and y. The underlying
idea is that, within a bargaining context, the threat point is expected to
depend on non-labour income and the wage that the spouses receive when
they work.

2.2 Decentralization and Rationing

To begin with, we say that a pair of labour supply functions, L/ (wy, w,, )
and L™(wy, wy,,y), together with a pair of systems of commodity demand
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functions, Q/ (wy, wy,,y) and Q™ (wy,w,,,y), are consistent with Collective
Rationality (CR) if, for any (ws, wm,y) € R%Z, x R, they can be seen as a
solution to Programme P.

The next step is to introduce the so-called sharing rule. To do this, we
use the following lemma.

Lemma 1 A pair of labour supply functions, LY (w¢, wn,,y) and L™(ws, Wy,
y), together with a pair of systems of N commodity demand functions, Qf (wy,
Wi, Y) and Q™ (wy, Wi, y), are consistent with CR if and only if there exists
a pair of functions, p(ws, Wy, y) and p,,(Ws, wm,y), with Y p; =y, such
that [L'(ws, wm,y), Q" (ws, Wy, y)] is a solution to

{m%x}ui(l — L', QY subject to 2521 QM =p,+ L - w,

Ll, 1

and 1>L">0, Q™>0,

for any (wi, wy,,y) € R, x R.

Proof. This is a straightforward application of the First and the Second The-
orems of Welfare Economics. See Bourguignon et alii (1995) for example. ||

This lemma determines the functional structure of labour supply and
commodity demand functions. For an interior solution, we have:

LY (wp, wm,y) = M(wy,p), (3)

Lm<wf7wm7y) = Am(w’ﬂ%y_p)? (4)
and

Q" (wy, W, y) = ¢ (wy, p) + " (Wi y — p), (5)

where p = p; and y — p = p,,. The functions MoA™ ™ and ¢™ are tradi-
tional Marshallian labour supply and commodity demand functions. Specifi-
cally, the labour supply functions satisfy Slutsky Positivity: /\;1 — )\f)i Lt >028
The wife’s share p is then called ‘sharing rule’. The latter is generally a func-
tion of all the exogenous variables.

8In what follows, the notation F, stands for the partial differential of function F with
respect to variable x



For handling corner solutions, we must develop a ‘collective’ theory of
household behaviour under rationing.” We follow the procedure used by
Neary and Roberts (1980) for standard systems of demand functions. When
the wife is rationed on the labour market, her actual wage is replaced in
commodity demand functions by a shadow wage w, implicitly defined by

/\f [Wf,pf + 5f . (wf — (,Uf)] = 5f = wf = wf(5fwf + ,of,éf), (6)

where 6/ is the level of rationing (equal to zero or one in our model). Thus,
the nth commodity demand function becomes:

Qn(wfa Wi, y) = Cfn [wﬁ (Sf : (U)f - wf) + pf} + Cmn(wma pm)
- Cfn(éfwf + p, 5f) + (mn(wm’ Yy — p)a (7)

where the definition (6) is used in the second line and ¢/" is a ‘conditional’
commodity demand function in the meaning of Browning and Meghir (1991).
In words, in the case of rationing, an increase in the wife’s wage only has
an income effect on household consumption. That means that rationing,
as in the unitary framework, causes regime switches in commodity demand
functions.

We also have the following cases. First, when the husband is rationed on
the labour market, the nth commodity demand function becomes:

Q" (wy, W, y) = ¢ (wy, p) + (Y + 6w, — p, ™). (8)

Second, when both spouses are rationed on the labour market, the nth com-
modity demand function becomes:

In this case, we obtain the model of pure consumption studied, in particular,
by Bourguignon et alii (1995).

9This theory is appropriate for dealing with the rationing which stems from corner
solutions. The rationing due to involuntary unemployment raises new theoretical issues.
We must take into account the fact that individuals in the household are expected to suffer
a diminution in bargaining power when they lose their jobs. This provides an interesting
direction for future research, though.



3 Collective Female Labour Supply

3.1 Preliminary Considerations

In the collective model of labour supply, initially developed by Chiappori
(1988, 1992), the solutions to Programme P are assumed to be interior.
Specifically, it is implicitly assumed that (wg, w,,,y) € R, where R is de-
fined by

R={(ws,wn,y) ERY, XR‘ 1> L'(wy, wnm,y) > 0,i= f,m}.

Such a framework, where labour supplies are characterized by (3) and (4),
allows us to recover preferences and the outcome of the decision process from
the observation of labour supply functions.

In some countries, however, the assumption that both labour supplies
freely vary is not appropriate. We often observe, as indicated in the in-
troduction, that the husband’s labour supply is fixed at the current upper
bound (i.e., L™ = 1) for the majority of households and equal to zero for
a minority of them. Our framework is hardly consistent with this empirical
fact, unless we assume that the husband’s unemployment we observe is due
to demand-side constraints. This is the idea underlying our approach. We
now proceed as follows. First of all, in keeping with the previous section,
we focus on the behaviour of households which are not affected by unem-
ployment. Then, we admit that, for unknown reasons, the husband has little
taste for leisure and/or is able to obtain a high market wage. This implies,
in our setting, that he always chooses the maximum number of hours at his
disposal. Formally, assume that (wy, wy,,y) € P, where P is defined by

P = {(wf,wm,y) ER%FJr XR{ 1 >Lf(wf,wm,y) >0, L"(wg, W, y) = 1}.

In other words, the theoretical model that follows analyses the household
members’ desired hours of work, between zero and one, but supposes that
the husband always chooses the maximum number of hours available.!’

One noteworthy point is that, if (wg, w,,,y) € P, the observation of the
sole labour supply functions does not allow us to test efficiency or identify

0This maximum is assumed the same for all workers. Of course, this line of argument
is valid only if ‘overtime’ hours are not possible.



useful structural elements of the model.!’ In fact, the observation of the hus-
band’s labour supply function does not contain useful information. The idea
of this paper is then to use the observation of the structure of consumption
to identify the sharing rule and derive testable restrictions.

3.2 Identifying the Sharing Rule

First, we assume that only one commodity demand function, together with
the wife’s labour supply function, is observed. We recall that when the
husband’s labour supply is fixed at one, these functions are written as:

Lf(wfawmay) = )\f(wfap)7
Q" (w, wm,y) = I"(wy, p) + (Y + wa — p, 1),

where the sum of non-labour income and the husband’s wage is the ‘exoge-
nous’ household income. Moreover, under our assumptions, L’ (w;, w,,,y)
and Q"(wy, wn,,y) as well as p(wy, wy,,y) are infinitely differentiable in all
their arguments on int(P). To simplify derivation of the results, we now
introduce the following definitions:

ot = 7 7 and p" = 7 7
me - Ly aZL’LUm - @’Z)m Ly

if LI Lg; and ozZLj;m # ozZ,ngJ; . We also assume that the functions we
consider satisfy the following regularity conditions.

Assumption R1 The wife’s labour supply function and the nth commod-
ity demand function are such that L, L?J;, Uy, # ) and aZL{Um # ay, Li
for any (wg, wy,,y) € int(P).

The first condition obviously implies the absence of income pooling in
the wife’s labour supply, i.e., the impact of the husband’s wage and of non-
labour income on the wife’s labour supply are different. The other conditions
are more complicated and not examined here. Quite importantly, however,

10On the contrary, in the unitary approach, we have testable constraints on the wife’s
labour supply function even if the husband’s labour supply does not vary (e.g., Income
Pooling and Slutsky Positivity). Furthermore, ‘household’ preferences between the wife’s
leisure and consumption can then be identified from observation of the wife’s labour supply.

10



it can be shown that these conditions exclude the demand function for the
‘composite’ commodity Z (say) which is defined by Z = Zgzl(Qf Q).

We can now put forward the next result, which says that some elements
of the wife’s preferences and the sharing rule can be retrieved.

Proposition 2 Let us assume CR. The functions LY (wg, wy,,y) and Q" (wy,
W, Y) are observed. Then, under R1, the sharing rule can be retrieved on P
up to a constant €. Specifically, its derivatives on int(P) are given by

Pwy = _aZf Y Pw, =1 azjmﬁn and py=1- O‘Z/’m
Moreover, for each choice of €, the wife’s preferences between total consump-
tion and leisure are uniquely defined. Finally, the individual nth commodity
demand function can also be recovered up to a constant €".

Proof. See the Appendix.||

We briefly sketch the basic steps of the proof. The idea is that changes
in either non-labour income or the husband’s wage can only affect the wife’s
labour supply insofar as her share of exogenous income, as defined by the
sharing rule, is modified. This means that any simultaneous change in non-
labour income and the husband’s wage that leaves the wife’s labour supply
unchanged must keep her share constant as well. From this idea, it is possible
to measure the effect of exogenous income on commodity demand, keeping
the wife’s share unchanged. This yields the husband’s Engel curve, which in
turn allows us to derive other structural elements, like the sharing rule, by
differentiation of the Engel curve and resolution of the resulting system of
partial differential equations.

3.3 Testing Collective Rationality

The next result gives a set of testable restrictions that the wife’s labour
supply function and the nth commodity demand function must satisfy.

Proposition 3 Let us assume CR. The functions LY (w¢, w,,,y) and Q" (wy,
W, Y) are observed. Then, under R1,

0 L L, — Ly (Lf n 5”) 0
J— m — . > ,

wy (agm — aZ) . Bn wy
2) O‘Z;f o, = Qi Z}f and azf Z = aZﬁZf,

for any (wy, wy,,y) € int(P).

11



Proof. See the Appendix.||

These restrictions provide a joint test of collective rationality under spe-
cific assumptions, namely, egoistic (or caring) agents and the absence of pub-
lic consumption and domestic production. The first condition corresponds to
Slutsky Positivity translated in the collective approach. The second con-
dition results from the separability property of the behavioural functions:
the husband’s wage and non-labour income affect household behaviour only
through the individual shares.

More can be obtained when the demand for several commodities, rather
than a single one, is observed. This is formally expressed in the following
proposition.

Proposition 4 Let us assume CR. The functions L (ws, wy,,y), Q™ (wy,
W, y) and Q™ (wy, Wy, y) are observed. Then, under R1,

a™ ™ =" . g™

ny _ o2 . o0t
w W, wy Wm

ni o,
and o, - oy wr " 0y

for any (ws, wy,,y) € int(P).

Proof. See the Appendix.||

The difference with the case of only one commodity is that the constraints
here are based on a second, rather than a third order partial differential
equation, which is more restrictive.

3.4 Extension: The Wife’s Rationing

One of the main limitations of the preceding results is the assumption that
the wife is always free to vary the hours she works. Indeed, many wives
choose not to work at all or to work full-time, two cases ruled out in the
earlier discussion. In this section, we thus consider the wife’s participation
decision. The results can easily be extended to the converse case of working
full-time, though.

First, we note that the existence of a well-behaved participation frontier
does not stem from the theoretical construct as in standard labour supply

12



models, but must be postulated.'®> Therefore, we use the following assump-
tion.

Assumption R2 There exists a positive function v(w,,,y) defined on R,
x R such that the wife does not participate in the labour market if and only

lf wf < 7(wma y)
We also assume that the wife’s market wage w; is observed even when
she does not work. Of course, this is very restrictive but, in practice, the

market wage can be estimated by an auxiliary equation.'* We thus suppose
that (ws, wp,,y) € N where N is defined by

N = {(wf,wm,y) € Ri+ X R! Lf(wf,wm,y) =0, L"™(wg, W, y) = 1}.

We also define I = {(wy,, y)|(ws, wm,y) € N and wy = y(wp,,y)}. In Figure
1, the sets P, N and I are illustrated in a two-dimensional plane (i.e., for a
fixed y). We see, in this figure, that the wife does not work when her wage is
below its reservation value (given by the curve in bold) and she works full-
time when her wage is above some critical value (given by the upper curve).'?
We can say the same for the husband.

We finally assume that we observe the nth commodity demand function,
given by

Q" (W, W, y) = CL"(p,0) + " (y + W — p, 1)

and the participation frontier, defined as w; = 7(wy,,y). Under our assump-
tions, this commodity demand function and the participation frontier are
infinitely differentiable on int(N) and I, respectively. Moreover, along the
participation frontier, the nth commodity demand function can be written
as follows:

Q" (Wi, y) = Q" [Y(Whny ), Wyn, Y] -

13The idea is that, when the wife is indifferent between working and not working, a
small increase in her wage has a substitution effect—as in the standard model—but also
an income effect through the sharing rule. The former is necessarily positive but the latter
can be positive or negative. See Blundell et alii (2001) and Donni (2003) for a formal
discussion.

148till, the treatment of this issue may raise very complicated problems which are not
addressed here. See Blundell et alii (2001) for a first investigation.

15The wife’s (husband’s) labour supply, if it is backward bending, may fall below 1 for
some wages which are particularly high, but this feature is not represented in Figure 1.
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Figure 1: A Two-dimensional Illustration of Rationing Sets (with y = con-
stant)

The latter is infinitely differentiable on I. The next step is to define the
following functions:

A" =

y Vwm — Ty Swn, and B" — Ywm — Ty
Ywm fYy P)/wmAZ - ’yyAZm

Y

it v,,, # v, and v, Ay # 7, A, , and introduce the following regularity
condition.

Assumption R3 The wife’s participation frontier and the nth commodity
demand are such that v,, #v,, Ay, # Ay, Y, Ay # VA, and C - # CF
for any (wp,,y) € 1.

The next result says, first, that the sharing rule can be retrieved on N
up to a constant and, second, that testable restrictions are generated.

Proposition 5 Let us assume CR. The functions vy(wy,,y) and Q™(wy, Wy,
y) are observed. Then, under R2 and RS, the sharing rule can be retrieved on
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N up to a constant €. Specifically, let v(wp,,y) = p [v(Wn,Y), Wn,y]. Then,
the derivatives of v(wy,,y) on I are given by

Uy, =1 — A3 B" and v,=1-— A B".

Moreover, the individual nth commodity demand can be retrieved up to a
constant €. Finally, we have the following constraint:

ATBI =A% B,

Yy w
for any (wy,,y) € 1.

Proof. See the Appendix.

At this stage, some clarifications are necessary. First, the proof of this
proposition does not require complete specification of the wife’s underlying
labour supply, but only of the participation frontier. This result is useful
since surveys generally contain information about the employment status of
household members but not necessarily about the number of hours of work.
The wife’s wage must be observed, though. Second, considering additional
commodity demands obviously creates new constraints. These are not for-
mally examined in this paper. In fact, commodity demand functions with
‘double rationing’ receive great attention in Bourguignon et alii (1995). In
particular, these authors show that a triplet of commodity demand functions
is sufficient to identify the sharing rule. By comparison, the result above
requires only one commodity demand function and the participation fron-
tier. Finally, the results of Proposition 5 complete those of Proposition 2
and ensure that the sharing rule is identified on the entire set of interest to
us, PUN.

4 Econometric Analysis

In this section, we consider empirical implementation of the model described
above. First, we propose a functional form for labour supply and the system
of commodity demands. Second, we introduce stochastic terms and derive
the log-likelihood function.
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4.1 Functional Form

In this section and those that follow, we adopt the following conventions : wy,
denotes the wife’s hourly wage in household h, w,,, the husband’s hourly
wage, Y5, monthly non-labour income, Ly, the observed number of hours
worked per month, ()} expenditure on commodity n per month, and 7' the
(legal or socio-cultural) maximum number of hours per month.

4.1.1 Labour Supply and Commodity Demands

In order to estimate and test this model, we adopt the linear functional form,
initially proposed by Hausman (1981), for the wife’s latent labour supply. If
we ignore the stochastic terms at this stage, we have:

Ly, = an + Bwen + vpp, (10)

where L}, is the wife’s latent number of worked hours per month. The wife
is rationed on the labour market if the latent variable is either greater than
T or less than 0:

Ly = T if Ly =T,
Ly, = 0 if L}, <0,
Lin = L}, otherwise.

Moreover, the intercept «, is assumed to depend on a set of variables:

J
ap = 51 QG Zjfh

where z;, are socio-demographic characteristics relevant for explaining the
wife’s behaviour (e.g., the wife’s age, the region of residence, the number
of children). Finally, Slutsky Positivity is globally fulfilled if and only if
B = max(0,~7T).

This specification has several desirable properties. First, the linear form
for labour supply has frequently been used in empirical studies and is suitable
for French data; see Bourguignon and Magnac (1990) for another applica-
tion.'® Second, the wife’s preferences between leisure and consumption have

16We tested a more flexible functional form by introducing a second-order polynomial
in p;,, but the coefficient associated with this term proved to be insignificant. Other
specifications (e.g., a logarithmic term for wy,) were also tried unsuccessfully.
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a well-known form; see Hausman (1981). They are described by the following
indirect utility function:

V (wgmspr) = explyuwgn) - (ph up -5 “7) | (1)

Third, and more importantly, this specification permits us to have a closed
form for shadow wages which are used to compute rationed commodity de-
mand functions. Of course, the main limitation of the linear functional form
is its lack of flexibility; in particular, it implies, when Slutsky Positivity is
imposed, that the labour supply curve is upward sloping everywhere.

We now consider the functional form of the commodity demands. We
assume that, when 0 < L3, < T, the nth commodity demand function is
quadratic,'” as follows:

Ry = ajp, +bjwem + cip, + d?ﬂhz + g, + o (Yn + Wik T — py)
4+ d™ (yp + W T — pp,)>.

According to our theory, this functional form switches regimes in the pres-
ence of rationing. Two cases must be considered. First, when L%}, < 0, we
compute a shadow wage as follows:

P R
/8 Y

and introduce this expression into the nth commodity demand to obtain:
Ry = ap, +bjwpn +chp, + d?th + g, + o (Yn + Wik T — pp,)
+dy, (yn + wan T — py)*.
Second, when L}, > T', the shadow wage becomes:
T —an—v-(wnT + py)
B—=AT ’

and we introduce this expression into the nth commodity demand. Since this
substitution also influences the shadow income, we obtain:

Qn = afy, + Vjwpn + F(wpn — wpn)T + py) + df((wpn — wpn) T + py)?
+ app + o (yn + Wi T — p,) + dy, (yn + won T — py)*.

wfh:

17Using our data, we also experimented with a functional form with a third-order term
in p, and in (y + wpT — py,), but these terms turn out to be statistically insignificant.
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This way of dealing with rationing implies that commodity demand functions
are continuous everywhere (in particular, along the frontiers where the regime
switches) and an increase in the wife’s wage, in the case of rationing, only has
an income effect on consumption. Finally, since individual intercepts cannot
be both identified, we reset the parameters aj = a'y, + ap,, with

n __ J n )
ap = Zj:l aj * Zjh;

where 23, are socio-demographic variables relevant for explaining the spouses’
behaviour.

4.1.2 The Sharing Rule and the Collective Constraints

As in Fortin and Lacroix (1997) and Blundell et alii (2001), we adopt a linear
specification for the sharing rule:

ph:A-wth+B-wth+C-yh. (12)

Although the sign of the parameters is not formally determined by the model
above, intuition suggests that

0<B<(C<l.

However, the coefficient A can be either positive or negative since its sign
results from two opposite effects; see Chiappori (1992). To show that, let us
assume that the wife’s wage rises. If she works, the income of the household,
as a whole, should increase and both members should benefit from that. At
the same time, however, the wife improves her bargaining power. This last
effect should have a negative impact on the husband’s share. All in all, the
negative impact of the wife’s wage on the husband’s share likely predominates
if the welfare gains resulting from the wage increase are small enough (notably
if the wife does not work).'® Specifically, if we introduce the sharing rule (12)
into the utility function (11), differentiate with respect to wys, and use (10),
we can demonstrate that the wife benefits from an increase in her wage only
if

18Tn principle, these two effects could be modelled by assuming that the sharing rule
switches regimes in the case of rationing. There is, however, a potential problem of logical

consistency if the sharing rule is assumed to be a function of the wife’s observed hours of
work.
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This condition may be satisfied when A is negative, if Ly, is large enough.

To test collective rationality, we must derive the unconstrained model
that corresponds to the present specification. To do that, we adopt the
approach followed by Browning et alii (1994). The crucial point here is that
there is an equivalence between collective rationality and the existence of a
single sharing rule in all the equations (as stated by Lemma 1). Moreover,
at least one commodity demand function, together with the wife’s labour
supply function, is required to identify the sharing rule. Let us write the
sharing rule as follows:

pp =A - wpT + B - (W, T+ @ - yp),

where & = C'/ B. The idea behind the identification, transposed to this func-
tional form, is that ® can be identified from estimation of the wife’s labour
supply function. Then, knowing ®, the estimation of one commodity de-
mand function (say n = 1, without loss of generality) allows one to identify
A and B. In addition, each extra commodity demand function generates a
pair of overidentifying restrictions.!® Thus, the strategy for testing collective
rationality consists in writing the sharing rule as follows:

pz = An . wth + Bn . (wth + o - yh>,
for each additional commodity demand, and checking the equalities:
A=A and B" =8B,

for any n > 1. This comes down to checking that the sharing rule is the same
in all the equations.

4.2 Stochastic Specification and the Likelihood Func-
tion

We have to make some allowance for stochastic terms in the right-hand side
of these equations. There are several sources of such randomness: unob-
servable heterogeneity in preferences or in the sharing rule and optimiza-
tion/measurement errors in observations. The most satisfactory treatment

19To be precise, the restrictions given in Proposition 3 are automatically satisfied by our
functional form. The test of collective rationality is then based on the conditions given in
Proposition 4.
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would be to allow for each of these and to develop a full stochastic model (see
Blundell et alii (2001) for such an attempt in a less complicated context).
However, this would entail the introduction of a large number of stochastic
terms and make the model almost intractable. More importantly, the distri-
bution of these terms is not necessarily identifiable. Hence we adopt a much
more conventional approach of simply adding error terms to each equation:
vy, for the wife’s labour supply and &} for the nth commodity demand.

We assume that the vector (v, et,...,el) follows a multidimensional
normal distribution with mean zero and a covariance matrix given by

)y if 0<Ly,<T,
20 = F()EFE) lf L;hgo,
S = Iy-2-T) if Ly, >T,

where ¥ is a matrix of free parameters and I'y and I'y are identity matri-
ces with free parameters instead of zeros in the first column. This speci-
fication is a convenient approximation when stochastic terms in the wife’s
labour supply result from a mix of unobservable taste heterogeneity and op-
timization /measurement errors (it is a straightforward generalization of the
approach of Kooreman and Kapteyn (1986) to the case of more than two
equations).?’ This reflects the fact that, in the case of rationing, the taste
heterogeneity factor in the wife’s labour supply is ‘introduced’ into commod-
ity demands through shadow wages.

These assumptions, with the relationships defined above, directly yield
a distribution on hours of work and commodity quantities. There are three
regimes. Wives are either unrationed, rationed at 0, or rationed at 7. Let
us denote R, = —ap — Bwysn — vpy, Ry=T— ap — Bwyn, — ypy, and

g:(th,Q}L,...,Q}ZY)H (Uh,g}b,...,ahN)

the relationship between observations and stochastic terms. The density for
wives who are unrationed is given by

f(tha Q%w ceey Q}]?f) = ¢E(Uh7 gilw R 75hN)
= o5 [9(Lpn, Qpy .-, Q)] ,

where ¢y, denotes the multidimensional normal density with a mean of zero
and a matrix ¥ of covariances (the determinant of the Jacobian matrix for

20The inaccuracy in the distribution of the random terms is the price of our rejection of
a full stochastic specification.
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the variable transformation is equal to one). Then the contribution to the
likelihood for wives who are rationed at 0 is given by

R,
Fo(Qr,...,QN) = G5y (VnsEhy - sen ) - dup

0
= / ¢EO [g(L;hv Qllw R szv)} ) dLy}h

Similarly, the contribution for wives who are rationed at 7' is given by

—+00

Fl(Q}L,...,QéV) = . ¢El(vh,6,ll,...,sflv)-dvh
h
—+oco

= . (bEl [g(L}k‘ha Qilza s 7@}12[)] ’ dLj‘h
Finally, combining these expressions provides the log-likelihood function of
the econometric model:

L(Lgn, Qpy -, Qp) = Zth:o In Fo + Zth:T In Fy + ZO<th<T In f.

A critical assumption in the above analysis concerns the observability of the
wage for all wives. This is, of course, not the case for unemployed women.
Our approach is thus based on the construction of a fitted value wy;, for the
wage using censored regression techniques and interprets wy, as the wage
faced by all workers.

5 Data and Empirical Results

In this section we present the main results. First we describe the data set,
then we give the estimated coefficients and the statistics for the test of the
collective constraints.

5.1 The Data

Data are drawn from the household survey “Budget des Familles” conducted
by the national institute of economic and statistical information of France
(INSEE) in a sample of 12,000 French households in 1984-85. The survey
contains detailed information on earnings and income from property and
transfers, on expenditures for nondurable as well as durable commodities, on
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most socio-demographic characteristics of individuals and households and,
finally, on the number of hours and the work status of individuals. Several
studies have used this survey over the last 10 years, allowing some interesting
comparisons to be made. For instance, Bourguignon et alii (1993) use a
sample extracted from this survey to test the collective approach in a context
of pure consumption. They do not reject the theoretical restrictions.

From the original sample, we first select a subsample of married couples
with, at most, one child between 3 and 18 years old. Children, and ex-
penditures on them, may indeed be considered public commodities for both
parents, whereas the model considered above only allows for private com-
modities. Moreover, children are expected to increase problems related to
household production. On the other hand, considering only childless couples
restricts the size of our sample considerably.

We next restrict the sample to couples in which husband and wife (if they
are working) are not self-employed.?* These selection rules and the exclusion
of observations with missing data leave us with a total of 1078 observations.
The distribution of working hours in this sample is described in Table 1.
However, according to our theory, the sample we use in the empirical analysis
must contain only couples that are not affected by involuntary unemployment
and in which the husband works full-time (i.e., arbitrarily defined by monthly
labour supply above 140 hours). Hence, we remove 200 extra observations
and obtain a final sample of 878 households.?? Conditioning the sample
on full-time working husbands may, in principle, induce a selectivity bias.
However, the number of households in which the husband does not work
full-time is small. In addition, it is predominantly made up of job seekers
(even if this may hide a voluntary decision) and one may reasonably believe
that the problem of selection is less important in this case. In particular, it
may be completely negligible if unemployment indiscriminately strikes any
household regardless of the wife’s and husband’s characteristics.

Table 2 reports descriptive statistics of the final sample. The wife’s labour
supply is the number of hours worked per month. It is computed by multi-
plying the number of reported weekly hours by 4.2. Expenditures on non-
durable commodities are recorded in the survey in diaries covering two-week

21Some occupations for which the number of worked hours can hardly be measured
(scientists, artists, teachers, soldiers and so on) are also excluded from our sample.

22We also remove households with one member whose monthly labour supply is above
220 hours from our sample. This makes up about 5% of the sample.
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Husband Wife

Job Seekers 65 69

Monthly Working Hours
Equal to 0 (voluntarily) 1 324
Between 1 and 100 9 59
Between 101 and 140 15 45
Between 141 and 180 806 540
Between 181 and 220 136 29
More than 220 46 12

Total 1078 1078

Table 1: Distribution of Working Hours in the Intermediate Sample

periods and extrapolated to the year.”® In the empirical application, we

calculate monthly expenditures on food (at home and away), clothing (for
husbands, wives, and children), recreation (including books, disks, vacations
and sporting goods) and transportation (excluding purchases of vehicles) re-
spectively. Practically, there may be problems due to the infrequency of
purchases. However, this must not be overestimated because the commodi-
ties that we consider are aggregated and the lumpiness in these expenditures
is minimal.

The wife’s hourly wage is computed as the monthly wage net of payroll
deductions but including overtime, bonuses, pensions, and a monetary eval-
uation of benefits in kind, divided by the number of hours worked. This wage
is then replaced for all observations by the fitted values derived from a con-
ventional wage equation estimated for participating wives with a correction
for selection bias.?* The husband’s hourly wage is defined in the same way as
the wife’s hourly wage. Monthly non-labour income includes various trans-
fers and income from different types of assets (including child benefits) and
the virtual income of home owner-occupiers, certainly the most important
asset return, from which the repayment of debts and mortgages is subtracted.
This virtual income is not directly observed but computed as the fitted value
of an equation estimated on renting households.

One final point must be stressed. The French labour market is charac-

Z3Expenditures on clothing are recorded over a two-month period, but this difference
with other nondurables is not taken into account.
24The results of this regression are described in Appendix B.
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Mean St. Dev. Min Max
A. Dependent Variables
Wife’s Monthly Hours of Labour (LAB) 106 75 0 210
Percentage of zeros 31
Monthly Food Expenditures* (FOO) 2479 1181 92 11672
Percentage of zeros 0
Monthly Clothing Expenditures* (CLO) 683 699 0 5745
Percentage of zeros 7
Monthly Recreation Expenditures* (REC) 629 715 0 11084
Percentage of zeros 1
Monthly Transportation Expenditures* (TRA) 890 979 0 11630
Percentage of zeros 6
B. Independent Variables
Wife’s Hourly Wage (Actual) x 160* 5036 1726 590 15692
Wife’s Hourly Wage (Predicted) x 160* 4747 1040 2355 13328
Husband’s Hourly Wage X 160* 6822 3372 2381 43549
Monthly Nonlabour Income* 353 1645 -4591 15900
Percentage of zeros 27
Wife’s Age 39 11 18 64
Husband’s Age 41 11 20 65
Paris Region 0.16 0.37 0
Presence of one child 0.44 0.50 0
Number of observations 878

Table 2: Descriptive Statistics of the Final Sample (* In French francs)
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terized by extensive regulation of hours of work. Labour laws fix an exoge-
nous norm for companies and the number of overtime hours remains strictly
bounded. In 1984-85, this norm was generally equal to 39 hours per week;
each hour of work over that figure can be interpreted as overtime (almost all
the variability in the husband’s labour supply stems from overtime hours, as
shown in Table 1). If we multiply 39 hours by 4.2 and round down, we obtain
160 hours per month. This figure is naturally interpreted as the upper bound
that the household members face. We thus set 7" = 160 in the log-likelihood
function.?®

5.2 Parameter Estimates

We include four (three) preference factors in the commodity demands (wife’s
labour supply); this is the end result of a preliminary analysis which ex-
cluded some variables (such as several dummies for the region of residence).
Ultimately, we estimated 49 structural parameters; 6 for the wife’s labour
supply, 10 for each commodity demand, and 3 for the sharing rule. Before
beginning our investigation of these estimates, we first check the parametric
restrictions implied by collective rationality. To do that, we use the uncon-
strained model previously derived and compute the statistics for the score
test. This statistic, which follows a x? distribution with 6 degrees of free-
dom, is equal to 6.660 with a p-value of 0.353. In other words, the data that
we consider do not reject the efficiency hypothesis. This confirms the test
previously performed with the same data by Bourguignon et alii (1993).
The estimates are presented in Tables 3 and 4. We note that only 12 (19)
parameters are statistically significant at the 5 (10)% level. That is mediocre
but can be explained, at least partially, by the small size of our sample.?% For-
tunately, however, some important parameters are quite precisely estimated.
Let us first consider the wife’s labour supply. All the coefficients have the
expected sign (except, perhaps, the regional dummy), and Slutsky Positivity
is globally satisfied. The wage coefficient is significant and positive; its value

2In doing that, we ignore the information contained in the number of overtime hours.
Still, this information is not necessarily reliable because certain jobs do not permit hours
of work to exceed the legal norm. In addition, the number of overtime hours is limited to
180 hours per year under French labour law.

26Tn preliminary estimations, we used a larger sample incorporating households with
several children. However, the collective restrictions are then rejected with this sample.
A similar conclusion was drawn by Fortin and Lacroix (1997).
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LAB FOO CLO REC TRA

Intercept 222.8  302.1 285.2 36.0 360.6
(45.5) (361.0) (168.3) (211) (363.5)

Wife’s Wage 5.6 14.7 6.0 5.2 53.0
(1.9) (6.0) (3.0) (3.3) (18.4)
Wife’s Share X 1le-3 francs -90.9 -80.8 1434 -80.8 3874
(54.6)  (92.0) (149.5) (92.0) (360.0)

Wife’s Share X le-3 francs exp2 — -63.3 —17.3. 7.5 —60.7
(83.8) (32.0) (27.7) (85.3)

Husband’s Share X le-3 francs — 220.3 79.0 12.6 102.6
(56.7)  (25.1) (3.0) (65.3)

Husband’s Share X 1le-3 francs exp2 — -3.4 -0.8 -1.7 -2.5
(24)  (1L0) (1.1) (2.8

Socio-demographic Variables

One Child 4-18 years -20.3 353.8 -16.45 45.6 55.2
(18.6) (84.2) (56.0) (63.4) (131.4)
Paris Region -49.0 166.8 -65.0 139.5 -589.0
(28.9) (113.4) (78.8) (15.8) (207.0)

Wife’s Age -6.3 1.3 -11.1 0.2 -27.1
(1.0) (11.7) (7.3) (85 (12.7)

Husband’s Age — -3.8 3.7 9.6 -11.4
(11.0) (6.8) (8.9) (9.6)

Table 3: FIML Parameter Estimates of the Behavioural Equations (Standard

deviations are in brackets.)
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Estimates St. Dev

A Wife’s Wage X 160 X le-3 francs —-0.281 0.190

B Husband’s Wage x 160 X le-3 francs 0.122 0.081

C Nonlabour Income X le-3 francs 0.392 0.219
Tests of Income Pooling Hypotheses

A—B —-0.327 0.373

B-C —0.270 0.154

A-C -0.597 0.252

Table 4: FIML Parameter Estimates of the Sharing Rule

is compatible with previous studies using French data (e.g., Bourguignon and
Magnac (1990)). The share coefficient is negative but not very significant.
However, when it is compared with values obtained from standard models
of labour supply, it seems excessively large: a one thousand franc increase
in the wife’s share reduces the wife’s labour supply by 90 hours. There are
two explanations for this surprising result. Firstly, the collective model (and
the interpretation of its parameters) is simply different from the unitary one.
More precisely, the explanatory variable in the collective model is a share of
exogenous income whereas, in the unitary model, it is all exogenous income.
Thus, it is hardly surprising that the estimates are very different from what
we generally obtain. Secondly, the number of hours worked is assumed to
have an upper bound, fixed at 160. This implies, in particular, that the effect
of an increase in the wife’s share here is not necessarily ‘effective’ because
she may be constrained at the upper (or the lower) bound.?’

We do not dwell on the estimated parameters of the commodity demands
since these cannot be directly interpreted. Still, it is worth remarking that,
in these equations, the parameters for the husband’s demands are fairly well
estimated (three of them are significant at the 5% level) in comparison with
those for the wife’s demands. A possible explanation is suggested in the
proof of Proposition 2. In this proof, the identification of the husband’s
Engel curves is shown to rely on the first derivatives of the functions that are
observed. The wife’s Engel curves are then derived from the husband’s and
are based on second-order derivatives. They are expected to be less precisely
estimated.

2T As expected, the empirical results (and, above all, the coefficient of the wife’s share)
turn out to be particularly sensitive to the selection of the upper bound.
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As for the control variables, let us note that the child dummy is signif-
icant (with a positive sign) in the food equation while the Paris dummy is
significant (with a negative sign) in the transportation equation. On the
other hand, the wife’s age is significant (with a negative sign) in the clothing
and the transportation equation.

We now turn to the estimated parameters of the sharing rule. Even if
they are not significant at the 5% level, their standard deviation is rela-
tively small. By comparison, Fortin and Lacroix (1997), who use the hus-
band’s labour supply to identify the sharing rule, yield standard deviations
for structural parameters that are much greater.?® The estimates in Table
5 can be interpreted as follows. First, a one thousand franc increase in the
wife’s potential earnings (for a 160-hour week of work) decreases the wife’s
share by 281 francs. This means that the wife partially transfers her gains
in utility to her husband. It can be shown, using (13), that the wife benefits
from an increase in wage only if her monthly labour supply is greater than
45 hours. Second, a one thousand franc increase in the husband’s earnings
increases the wife’s share by only 122 francs. That is, only a small part of the
husband’s earnings goes to the wife. This explains why the share coefficient
in the wife’s labour supply is unusually large (in absolute value) compared
to estimates given by unitary models. Third, a one thousand franc increase
in non-labour income increases the wife’s share by 392 francs and the hus-
band’s share by 608 francs. Blundell et alii (2001) and Chiappori et alii
(2002) provide estimates of the same order for the parameters of the sharing
rule. These estimated parameters can also be used to test the hypothesis
of pooling of the exogenous incomes. The latter implies that the husband’s
wage and non-labour income have the same impact on the sharing rule. The
estimate of the difference B —C' is equal to —0.270, with a standard deviation
of 0.154 and a p-value of 0.079. Therefore, the income pooling hypothesis
is rejected at the 10% level (but not at the 5% level). This could explain
why most parameters are not very precisely estimated, since the absence of
income pooling is required for identification of the parameters, as shown by
R1.

We finally consider the estimates of the wage elasticities (evaluated at
the average values of the sample when the wife is unrationed on the labour
market); they are presented in Table 5.2 To be precise, this table contains

28Blundell et alii (2001) obtain more precise estimates, but the sample they use contains
about ten thousands households.
29 Elasticities with respect to non-labour income are meaningless since non-labour income
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LAB FOO CLO REC TRA

Wife’s Wage 2.704 0.321 0.518 0.653 2.358
(0.401) (0.084) (0.171) (0.243) (0.532)
Husband’s Wage -0.712  0.378 0.512 0.839 0.138

(0.213) (0.051) (0.102) (0.135) (0.228)

Table 5: Income and wage elasticities (at the average point of the sample)

‘reduced form’ elasticities which mix the parameters of the Marshallian de-
mand and supply functions and those of the sharing rule. For example, the

elasticity ¢ of the wife’s labour supply with respect to the wife’s wage is
defined by

e = (B+7AT)- L2,
fh

where wg;, and L s are sample means. These elasticities have the advantage
of being comparable with those of unitary models. First, for the labour
supply, the husband’s and wife’s wage elasticities are respectively equal to
0.7 and 2.7. In terms of absolute value, they are about double the estimates
obtained by Bourguignon and Magnac (1990). However, this is doubtlessly
due to our specification with an upper bound for the wife’s labour supply.?
Second, for the commodity demands, the elasticities are in line with intuition.
They seem small because they are computed with respect to wages instead
of total household income, as usual. The most remarkable fact here is the
difference between the husband’s and wife’s wage elasticity of the demand for
transportation expenditures. It probably reflects the fact that the demand
for transportation dramatically depends on the employment status.

6 Conclusion

In this paper, we start from the assumption that the husband’s hours of
work are fixed at a legal maximum and we consider the wife’s labour supply
and household commodity demands in a unified framework. We first show

is not necessarily positive.
30Tn preliminary investigations, we estimated this model without such an upper bound.
The elasticities obtained were very close to those in Bourguignon and Magnac (1990).
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that structural elements of the decision process can be identified with the
observation of a single commodity demand function. Second, we generate a
set of conditions that can be used to test the collective setting. Finally, we
conclude with an empirical illustration using French data. These empirical
results show that the structural parameters describing the intra-household
decision process and the husband’s behaviour are fairly well estimated.

The rigidity of the husband’s labour supply is certainly a good approx-
imation for numerous countries. However, the validity of our method for
dealing with this rigidity, compared to that in Blundell et alii (2001), is an
empirical issue. We conjecture, nevertheless, that the approach we advo-
cate is preferable for investigating female labour supply in France, where the
labour market is characterized by many job seekers.

Nevertheless, several theoretical extensions (e.g., fixed costs of participa-
tion, nonlinear income taxation, or involuntary unemployment) are necessary
to properly assess the present setting. Above all, future research should con-
centrate on the stochastic specification and the functional form that we have
adopted. Specifically, the linearity of the wife’s labour supply is certainly a
severe limitation. One serious problem here is that a more flexible specifica-
tion does not allow us to recover a closed form for the shadow wages used to
incorporate rationing in the model.

A List of Proofs

A.1 Proof of Proposition 1

If we differentiate the wife’s labour supply function (3) with respect to y and
w,, and eliminate )\f:f, we obtain:
! —7f
Ly Py = Ly, Py (14)
Then we use this equation to differentiate the nth commodity demand func-
tion along the locus defined by dp = 0. We simplify and obtain the husband’s

Engel curve: (' = o”. If we differentiate this expression again with respect
to y, wy, and wy, we obtain:

Coompn - (L= py) =y, (15)
Copopr - (L= puw,) = ag (16)
Gl Py = Oy (17)
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Solving this system of partial differential equations with (14) yields:

Pu; = =y B pu, =1—ay B" p,=1-—ayf" and (18)
Com = (8771 (19)
To retrieve )\i:f and )\if, we differentiate the wife’s labour supply function

with respect to y, w,, and wy, use (18), and rearrange to obtain :

Y VI e
No= Lm d N =1L, —Um Yt 20
b (g g M N = L gy e (20

Similarly, we can differentiate the nth commodity demand function with
respect to y, wy,, and wy, use (18), and rearrange to obtain:

Uy, - @y —ay - Q- and C{UZ: w Q. — @y

=
P ag —am wf wg*
m

n — n
” ap  —

Y

Finally, knowing the sharing rule allows us to write down the wife’s actual
budget constraint and her preferences can be computed in the usual way. ||

A.2 Proof of Proposition 2

If we introduce the derivatives of the wife’s labour supply function, given by
(20), in the Slutsky Positivity condition, we obtain the first condition in the
statement of the proposition. If we differentiate (19) with respect to y, w,,
and wy, and simplify, we obtain the second condition. ||

A.3 Proof of Proposition 3

If we consider any pair of commodity demand functions, say n; and nq, we
have a corresponding pair of systems of equations (15)—(17). If we simplify,
we obtain the condition in the statement of the proposition. ||

A.4 Proof of Proposition 4

The proof proceeds in stages. We prove that: (A) the sharing rule can be
retrieved on the participation frontier, (B) this identification can be extended
on int(N), and (C) testable restrictions are generated.

31



A) Frontier solution: Along the participation frontier, by the continuity of
the wife’s labour supply function, we have the following identity:
>‘f [V(wnw y), U<wm> y)] =0,

where v(wy,, y) is infinitely differentiable. If we differentiate this identity with
respect to w,, and y and eliminate )\gf and )\5 ;o we obtain:

Yy Ywm = Ywp * Vy- (21)

Then we use this expression and differentiate the nth commodity demand
function along the direction dv = 0. We obtain the husband’s Engel curve:
¢ = A™. We differentiate this expression again to obtain:

Do
Z;Lj;pm ) (1 - me) = AZ;m7 (22)
¢ (1—w,) = AL (23)

Finally, using (21) and solving this system yields:

Uy, =1—A, B, v,=1—A-B" and

Coprn = B" (24)
These equations define the sharing rule up to an additive constant along the
participation frontier.
B) Interior solution: We differentiate the nth commodity demand function
with respect to wy,, wy and y and eliminate ¢}’ and ¢ fgf to obtain a partial
differential equation in p,, + P, and p,:

(@, — Q) Pu; — Qi Pu, + @y - py = 0. (25)

From standard theorems of the partial differential equation theory (e.g., John
(1983)), the partial differential equation (25) together with the specification
of the sharing rule on the boundary completely determines the wife’s share
p for any (wys, wy,,y) € N, provided that a regularity condition is satisfied.
First, let us remark that the partial differential equation (25) can be written
as u - Vp = 0, where Vp is the gradient of p and w is the vector (Q}, —
v —CQu Qo f). Now, the condition is that the vector u is tangent to the
participation frontier. Since the equation of this frontier is wy — y(wp,, y)
and given that, on the frontier, () coincides with Qm, this condition becomes :
Q’J)m #+ QZ Formally, this result is local rather than global and additional
conditions are required to identify the sharing rule on the entire set V.
C) Constraints: Differentiating (24) with respect to y and w,, and simplifying
yields the condition in the statement of the proposition. ||
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B The Wage Equation

The wage equation includes, among the explanatory variables, the wife’s
education (measured in years), the square and the cube of this variable,
the wife’s age, a cross-term of education and age, dummies for the wife’s
nationality (equal to one if it is different from French), for the region (Rural
and Paris) and for households with a telephone and an indicator of the labour
market tension. The latter is defined as:

( number of job offers by firms )
log

number of job demands by individuals

for each French department. Several variables in the right-hand side of the
market wage regression are excluded from the empirical model of household
behaviour. One important point is that, in order to obtain a greater precision,
the wage equation is estimated with a large sample (1769 observations) which
also includes households with more than one child. We see in Table 3 that
all the parameters are very significant (with the expected sign). In principle,
this permits identification of the effect of the wife’s wage since some of the
variables in the wage equation are excluded from the collective model in the
main text. The coefficient of determination is, however, quite small.
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Estimates Std. Dev.

Constant 175.9 46.5
Wife’s Education -41.9 15.7
Wife’s Education exp2 4.0 1.7
Wife’s Education exp3 x 10e™3 -132.0 62.5
Wife’'s Age -10.2 2.5
Wife’s Education x Wife’s Age x 10e™3 177.0 370.0
Labour Market Tension —4.7 1.6
Wife’s Nationality 7.5 1.8
Paris Region 3.8 1.6
Rural Region -2.3 1.1
Presence of a Telephone 4.5 1.9
Mill’s Ratio 4.0 1.7
R? 0.09

Number of Observations 1769

Table 6: Parameter Estimates of the Wage Equation
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