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1 Preferences

In the last chapter we informally reviewed the gains from marriage in some
generality. The existence of potential gains from marriage is not sufficient to
motivate marriage and to sustain it. Prospective mates need to form some
notion as to whether families realize the potential gains and how they are
divided. In this chapter we consider these issues in a very specific context.
The context is a two person, woman a and man b household! in which the
only (static) decision is how much to spend on various market goods that are
available at fixed prices, given fixed total household expenditure on all goods.
Although very special this context allows us to discuss formally many of the
issues that will be used in other contexts in the chapters below.

Some commodities are private and some public. Private goods are con-
sumed non-jointly by each partner and public, such as heating, are consumed
jointly and non-exclusively by the two partners. To keep things simple, we as-
sume that any particular commodity is either purely public or purely private.
We introduce some notations that will be used throughout the chapter. There
are IV public goods, and the market purchase of public good j is denoted @;;
the N-vector of public goods is given by Q. Similarly, private goods are de-
noted ¢; with the n-vector q. Each private good bought is divided between
the two partners so that a receives ¢ of good i and b receives qg’ =q — q-
Hence the vectors a and b receive are q% and q’respectively, with q*+q° = q.
An allocation is a N + 2n-vector (Q, q®, qb). The associated market prices
are given by the N-vector P and the n-vector p for public and private goods
respectively.

We assume that each married person has her or his own preferences over
the allocation of family resources. Denote a’s utility function by U® (Q, q%, qb)
and b’s by U? (Q, q%, qb). This general formulation allows that a is concerned
directly with b’s consumption and also that b’s consumption of private goods
impacts on a’s preferences between her own private goods and the public
goods. Any kind of externality is allowed. The presence of the partner’s pri-
vate consumption does not mean necessarily that members are altruistic to
each other; for instance, it could simply represent the partner’s smoking that
bothers the other member by reducing their utility. Throughout the book,
we assume, unless stated otherwise, preference orderings are continuous and
convex and can be represented by utility functions U®, s = a, b, that are con-
tinuously differentiable and strictly concave. This is a very mild restriction.

Although quite reasonable, the form just described is too general to be
used in most contexts - if only because it is difficult to incorporate such
preferences into a model in which agents live alone for some part of their
life-cycle. Consequently the literature generally takes a special case which
is known as caring.? For this we first assume agents a and b have felicity

! Children will however be introduced at some point.
*Sometimes the term altruistic is used for preferences taking this form. Pollak has
recently suggested the term deferential since each person defers to the judgement of the



functions u® (Q, q%) and u® (Q, qb) respectively. The most general form has
U (Qqa,qb) =W (u“ (Q.q"),u’ (qub»
v (Qa%d") =w" (v (Q.a%) " (Q.a")) (1)

Thus a cares about b’s allocation only through the private pleasure that b
actually derives from his consumption. Caring rules out externalities and
entails weak separability between q® and q° conditional on Q. That is, a’s
evaluation of her private consumption q does not depend on the private goods
b consumes (and vice versa). A more commonly used form is the restricted
version:

U (Q, q“, qb) =u(Q,q") + 5"u’ <Q, q”)
Ut (Q, q”, qb) =ul (Q, qb) + 0" (Q, q% (2)

Generally we take the weights 6% and 6° to be non-negative and such that
each person cares for the other but not as much as they care for themselves.
Some authors use a slightly different representation of altruism, namely

e (qua’qb> — 0 (Q’qb) L3t (qua’qb>
U (Q,q“,qb) =’ (Q,qb) +o'ue (Q,q“,q”) (3)

The intuition here is that a cares about b’s ultimate utility U?, which includes
also b’s altruistic feelings towards a. We can then think of (2) as a reduced
form obtained by the substitution:

Ue (Q,q“,qb) = u* (Q,qb) + 6" [u (Q,qb) +'ue (Q,q“,qb)] (4)
1t 55" # 1 we have:
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Such a reduction yields logical results only if 5a(~5b < 1. Clearly, too much

caring (Sagb > 1) can lead to paradoxical results in which a puts negative
weights on both felicity functions. See Bergstrom (1989) and Bernheim and
Stark (1988) for further discussion and examples of how excessive altruism
can lead to unpalatable outcomes.

A special case of these preferences is that in which there is no caring,
6% = 6° = 0; this is known as the egotistic case. We also note that it is
possible to have one person caring and not the other; for example, §¢ > 0 and
5" =0.

other regarding their consumption.




In some contexts we wish to impose stronger restrictions on preferences.
For example, we shall often consider only one private good. This can be
justified if prices are fixed by an appeal to the composite good theorem. In
that case we can consider the unique private good to be ‘money’.

In many contexts below we shall use the assumption of transferable utility
(TU). This holds if we have egotistic preferences and each felicity function can
be (possibly after an increasing transform and a remuneration of the private
goods) put into a form that is similar to the Gorman polar form:

u" (Q,q") =" (g5, - qn) + F*(Q) + G (Q) ¢f
ub (Q,q”) =/ (qg,--wcﬁ) +F(Q+G(Q)q} (6)

where G (Q) > 0 for all Q. Note that the G (.) function is identical for both
members, whereas the f (,) and F (,) functions can be individual-specific. In
words, the transferable utility assumption implies that, for some well chosen
cardinalizations of individual preferences, the marginal utility of an additional
dollar spent on private consumption of commodity 1 is always the same for
both members. Hence utility can be ‘transferred’ between them (using com-
modity 1 transfers) at a fixed rate of exchange. Repeatedly in this book,
we shall develop examples in which the transferability assumption drastically
simplifies the problem to hand.

We shall often need to compare the utility of a given individual in two
different marital situations, for instance when married versus when single (or
divorced). Various assumptions can be made here. One extreme hypothesis
states that marriage may change preferences in an arbitrary way. Then there
is simply no relation between pre- and post-marital utility functions - not
a very useful property for our purpose. Conversely, we may assume that
preferences over commodities are not changed by marriage. This by no means
implies that the satisfaction derived from any consumption is the same before
and after marriage, but simply that the ranking of the various consumption
bundles is not affected by the individual’s marital status. With egotistic
preferences, this will hold if the utility after marriage, u®, is related to the
pre-marital preferences represented by the utility function, @ (Q, q°) by:

v (Q,q%) = F* (¢°(Q,q%)) (7)

where the mapping F*(.) is strictly increasing. A particularly convenient
special case that we shall employ when we consider explicitly the full gains
from marriage is:

v (Q,q°) = F (u°(Q,q°) +67) (8)

Here, 0° represents non-monetary, marriage-specific aspects of s’s idiosyn-
cratic desire to be married. With caring preferences, the same obtains if
we normalize the contribution of the spouse’s utility to be uniformly zero
when the agent is single. This assumption has important consequences on
the empirical estimation of the models. If condition (8) is satisfied, then the



preferences of married individuals amongst private and public goods are the
same when married or single. These preferences can be recovered from data
on singles’ behavior.

Finally, an intermediate assumption states that single and married indi-
viduals have the same basic preferences, but marriage involves a change in
the consumption technology, a concept we define in the next subsection.

2 Household production

2.1 The general framework.

Household activities are not limited to private or public consumptions. They
are also the source of important production activities, that should not be
disregarded. In low income countries, a large fraction of GDP consists of
agricultural commodities produced at the household (or the village) level.
Even in high income economies, a significant fraction of individual available
time is spent on household production. This entails immediate tasks (clean-
ing, cooking, etc.) but also long term investments in health, education and
others. In a sense, even such ‘commodities’ as love, affection or mutual care
are ‘produced’ (and consumed) at the household level. In Becker’s (1965)
model, the only commodities that are ultimately consumed by individuals are
those produced at the household level. Becker views goods that are purchased
in the market as inputs in a production system that transforms these pur-
chased goods into final commodities that are actually consumed (and enter
individual utilities). These home produced goods can be either public or pri-
vate for the two partners, denoted by C; and c¢; respectively. The production
of commodities also requires time inputs that are provided by the household
members in addition to market purchased goods. The technology is described
by a production possibility set 2 (q, t“,tb) that gives the possible vector of
outputs (c, C) that can be produced given a vector of market purchases q and
the total time spent in household production by each of the two partners, t*
and t*. This allows that time spent on any activity may produce many goods.

A special case is when the feasible set can be described by household
production functions that specify the amount of each commodity that can
be produced given the amount of market goods and time assigned to that
commodity. We denote the vector of market goods assigned to commodity j
by ¢/ and the time inputs of a@ and b devoted to commodity j by ¢ and tg’-,
respectively. Thus:

¢ = 17 (o5, 15) (9)
The associated constraints are:
> q’'=q
Y.ti=t", s=a,b (10)

Each person has preferences defined over household produced goods and the
vectors of time use, U? (C, c? cb te, tb) for s = a, b, where t° is the vector of



time inputs for j. This framework allows time activities to have two distinct
roles. For example, a father who spends time with his child contributes to the
development of the child (through f7(.)) and may also enjoy spending time
with the child (captured by the presence of t? in U’ (.)). Of course, either of
these effects could be negative (although not both).

A standard problem with this approach is that the production function,
despite its conceptual interest, cannot be estimated independently of the util-
ity function unless the home produced commodities are independently ob-
servable; see Pollak and Wachter (1975) and Gronau (2006). Observability of
outputs may be acceptable for agricultural production, or even for children’s
health or education; it is less likely for, say, cleaning, and almost impossible
for personal caring.

If only inputs are observed and not outputs we may be able to recover
information about the technology if we make auxiliary assumptions such as
constant returns to scale and assumptions on preferences. To illustrate this,
consider two partners who consume one single public good C' and one private
good ¢ such that a consumes ¢* and b consumes ¢® with preferences given by
u® (C,c®),s = a,b. Assume that the private good is purchased in the market
and that the public commodity is produced using only the time inputs of the
two partners. That is:

C=f <t“,tb> (11)
Assuming that both partners participate in the labour market at wages w®
and w® respectively, it can then be shown that for any efficient allocation the

partners will minimize the cost of producing the public commodity in terms
of the forgone private commodity, yielding

fu(ee ) we

= — 12
f2 (ta7 tb) w? ( )
in any interior solution. Under constant returns to scale, we can write:
C=f (1) =t (r) (13)
for some function ¢ (r) where r = %: The condition (12) then reduces to:
/ a

o(r)—rd'(r)  wh
The testable implication of this equality is that r only depends on the wage

ratio w; this can be tested on a data set that reports wages and time spent
on household production. Defining,

¢’ (r)

"= 5 g @)

(15)

this equation can be re-written as:

¢'(r) 1
¢(r) T+ iy
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Integrating, we have:

"d
¢(r) = Kexp </U 5+81>
h(s)

where K is an unknown constant. In other words, when outputs are not
observable, knowledge of the input supply (as a function of relative wages) al-
lows us to determine the household production function up to a multiplicative
scale factor.

It is important to note that the assumptions of constant returns to scale
and no joint production ( in the sense that t* and t* do not appear directly
in the utility function) are critical for this particular identification result; see
Pollak and Wachter (1975) and Gronau (2006) for further discussion of the
role of these assumptions. A further issue that was not challenged in this
literature is whether or not the partners are cooperating. The example above
shows that in some cases it is sufficient to assume efficiency; other assumptions
may also given identification.

Let us briefly come back to the previous discussion on the changes in
preferences that may result from marriage. The two extreme assumptions
described were either that there are no such changes (in the sense that an in-
dividual’s preference relationship over consumption bundles was independent
of the person’s marital status) or that they were arbitrary (that is, there is no
relationship between pre- and post- marital utilities). The first assumption is
often too restrictive, whereas the second is too general to be useful.

An intermediate approach, proposed by Browning, Chiappori and Lew-
bel (2003), relies on the notion of production technology. The idea is that
marriage leaves ordinal preferences over commodities unchanged, but allows a
different (and more productive) technology to be used. Formally, they apply
the simple Barten household production technology in which n market goods
are transformed into n household commodities in a linear and non-joint way;
see the discussion in chapter 2, section ?7?. This setting allows us to separate
the identification of preferences (which can be done on a subsample of sin-
gles) and that of the production function (for which household level data are
needed). Not surprisingly, being able to observe identical individuals oper-
ating under different technologies (that is, as single or married) considerably
facilitates identification. Browning et al show that the model can be estimated
from the observation of demand functions for individuals and couples.

A crucial outcome of this approach is the computation of each member’s
indifference scale, defined as the minimum fraction of the household’s income
that this member would need to buy (at market prices) a bundle of privately
consumed goods that put her on the same indifference curve over goods that
she attained as a member of the household. Note that this amount is dif-
ferent (and lower) than what would be needed to purchase, as a single, the
same bundle the member was consuming when married. Indeed, an obvious
effect of the household technology is that the prices implicitly used within



the household may differ from market prices; see chapter 2, section ?7. It
follows that even for a given level of expenditures, the consumption profile of
a couple typically differs from that of single individuals.

2.2 Children

Modeling children is a complex issue, and one in which even basic method-
ological choices may be far from innocuous in terms of normative implications.
A general approach relies on two basic ideas. One is that, in general, parents
care about their children. This could take the form of parent s caring directly
about the goods that the child consumes:

Us — s (quajquqkjta’tg (16)

where t° are the time inputs of the parents. A widely used special case posits
the existence of a child utility function:

uk = ouF (ta,tb, Q,qk> (17)

where q* denotes the vector of consumption by the child. Then the preferences
of adult s can be defined recursively by:

Ut (Qa 1) + st (Qat 1) (18)

where x° is the weight that parent s gives to the children.?

Of course, this approach can be used with any number of children. De-
pending on the problem to hand, one may either introduce one sub-utility per
child or only distinguish between broader ‘classes’ (for example, boys versus
girls, younger children versus older ones, etc.). Timing introduces additional
issues, since parents care not only about their children but also their grand-
children. Barro and Becker (1988) have introduced the concept of dynastic
utilities, whereby parents actually consider the sum of utility levels of all of
their descendents, weighted according to some ‘distance’ factor k* < 1. Then
adult s’s utility takes the form u® +>7° (x°%)  u*®), with the convention that
uF1) denotes the utility of s’s children, u*® of his grandchildren, and so
on. This model, which relies on restricting (16) to (18), may have strong
policy implications. For instance, government subsidies given to children can
be completely offset by lower contribution of their parents without any ef-
fect on the final outcome. (This type of neutrality is often termed Ricardian
Equivalence).

It is important to note that in this context, children matter for the house-
hold’s choices, but only through the utility their parents derive from their
well-being. This is a strong assumption, that can be relaxed in two direc-
tions. First, one may, alternatively, consider the child as another decision
maker within the household. In this case a couple with one child would be

3 A more general formulation would have utilities of the form u® (Q, q,q°, uk) .



considered as a three person household. Whether a child should be consid-
ered as a decision maker or not is a very difficult question, which may depend
on a host of factors (age, education, occupation, income, etc.); moreover, its
empirical translation introduces subtle differences that are discussed below.

Finally, throughout this book we stick to a standard practice in economics,
and we assume that preferences are given, that is, exogenous and stable. This
assumption may be acceptable for adults, but maybe less so for children; after
all, many parents invest time and resources into influencing (or‘shaping’) their
children’s preferences regarding work, risk, or‘values’ in some general sense.
Indeed, a growing literature analyzes the formation of preferences from an
economic viewpoint, as a particular ‘production’ process. These contributions
are outside the scope of this book; the interested reader is referred to Becker
(1998).

3 Distribution factors

Among the various factors that can influence household behavior, many have
a ‘direct’ impact on either preferences or the budget constraint. A change in
price, an increase in wages or non labor income are likely to affect demands
and labor supplies, simply because they modify the set of options available.
A more subtle influence goes, indirectly, through the decision process. A
change in the economic environment may not affect either the preferences or
the budget opportunities but still have an impact on the decision process.
Divorce

Although we cannot give a more formal description of this idea for the
moment, some examples can be given. Haddad and Kanbur (1992) analyze
the welfare impact of the introduction of a guaranteed employment program
in some Indian states. According to these programs, any applicant is offered
a temporary job in some public work. Haddad and Kanbur point out that
the impact of such a measure can be much stronger than suggested by the
(relatively small) number of actual applicants to such jobs. They argue that
the availability of an external source of income can dramatically alter the
bargaining position of women within the household, say because the threat of
leaving the household becomes more credible (it no longer means starvation).
If we believe that the ‘bargaining powers’ of the members may affect the
outcomes of the decision process, then the measure may have a significant
impact even on individuals (or couples) that will ultimately never apply to
the program. After all, a standard conclusion of bargaining theory is that
threats matter even though they are rarely carried out.

Any variable that has an impact on the decision process but affects neither
preferences nor budget constraints is termed a distribution factor. In theory,
a large number of variables fit this description. Factors influencing divorce,
either directly (for example, the legislation governing divorce settlements and
alimony payments) or indirectly (for example, the probability of remarriage,
which itself depends on the number of available potential mates - what Becker
calls the‘'marriage market’) should matter, at least insofar as the threat (or



the risk) of divorce may play a role in the decision process.

Individual incomes or wealths can also be used as distribution factors.
Suppose, for example, that earned and unearned income is given for any indi-
vidual and let Y® denote the total income of person s. Then total household
income, given by Y = Y + Y is all that matters for the budget constraint.
For any given level of Y, the individual contribution of a to total income, mea-
sured for instance by the ratio %, can only influence the outcome through its
impact on the decision process; it is thus a distribution factor. This idea has
been used in a number of empirical works. For instance, Duflo (1999), study-
ing a reform of the South African social pension program that extended the
benefits to a large population that was not previously covered, finds that the
gender of the recipient of this windfall gain has a significant impact on chil-
dren’s health (with a considerable improvement when the recipient is female,
but no visible effect for males). The recipient’s gender is a typical distribu-
tion factor; since the household’s total budget constraint is the same whether
the amount is paid to one member or the other, Duflo’s finding is strongly
suggestive of an impact of the distribution factor on the decision process.

In general, much can be learned about intrahousehold decision processes
from a careful study of how distribution factors influence behavior. In prac-
tice, however, exogeneity is a difficult requirement, especially when the pop-
ulation studied is heterogenous. Current non labor income is likely to reflect
past behavior - people who worked more and saved more will receive more.
On cross sectional data, this creates a spurious correlation between non-labor
income and preferences, and non-labor income cannot be considered as ex-
ogenous. Even legislation changes can be partly endogenous, either because
laws tend to reflect the preferences of the individuals living in the relevant
community, or because people may tend to take legal factors into account
when deciding whether to migrate to another location. This suggests two
caveats. First, the definition of a distribution factor may be quite delicate,
and may depend on the type of data available (for example, cross sectional
versus panel data). Secondly, an ideal theory should not only describe and
formalize how distribution factors may influence the decision process, but also
generate testable predictions upon their influence. In other words, whether
a given variable is an acceptable distribution factor should ultimately be an
empirical issue; it is incumbent on the theory to suggests the tests that will
allow to answer that question.

4 The unitary model

Having established the nature of preferences, the notion of household produc-
tion function and the concept of a distribution factor, we now consider how
the partners in the household make decisions on how to spend their time and
money. To bring out the main ideas we consider a context in which there
are no time allocation decisions, income is given and there is no household
production. We denote the market price of public and private goods by P
and p respectively. In this chapter we generally take the incomes of a and



b to be given at levels Y and Y? respectively and we assume that there is
no other income into the household. We further assume that household total
expenditure, z, is set equal to household income Y = Y 4+ Y? so that there
is no borrowing or lending. The household budget constraint for allocations
is given by:

P'Q+p’ (q“ + qb) =z (19)

In general the agents will differ on how to spend household income. There
are three broad classes of decision processes: the unitary assumption, non-
cooperative processes and cooperative processes.

The most widely used assumption is that choices are made according to
a ‘unitary’ household utility function U (Q,q“, qb). In the next section we
shall investigate when such an assumption is justified, but for now we simply
consider the consequences. One natural assumption to impose on the house-
hold utility function is that it respects the individual preferences in the sense
that:

U (Q,qa,q”) =W (U“ (Q,q",qb) ,uv (Q,q“,qb)) (20)

where W is a wtility weighting function which is strictly in the individual
utilities. The important feature of this weighting function is that it is fixed
and does not vary with prices or income. Given a unitary utility function we
define a household utility function over market goods by:

U(Q.q) =maxU(Q,q",a—q") (21)

Given this household utility function we can derive market demands in the
usual way; namely, it solves the program

max U (Q,
e (Q,q)

subject to P'Q +p'q<x

We assume enough on preferences (continuous differentiability, strict concav-
ity), so that this leads to demands for market goods:

Q=E(P,p,2) (22)

The unitary assumption has two important sets of implications. First, market
demand functions satisfy the usual Slutsky conditions; adding-up, homogene-
ity, symmetry and negativity of the Slutsky matrix; see, for example, Mas-
Colell, Whinston and Green (1995), chapter 3. Second, the demands only
depend on prices and total household income, and are independent of the
distribution of income; that is, they display income pooling. As we shall see
below the latter has been the focus of much testing in the empirical literature.
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5 Noncooperative models

5.1 No public goods.

If we are not willing to assume a unitary utility function then we must specify
a decision process. As always there are very many possibilities here but we
shall only explore a small subset of these. We begin with non-cooperative pro-
cedures.* If household behavior is modelled noncooperatively, then no binding
agreements between members are assumed and the optimal decisions need not
be Pareto efficient. However, in some cases efficiency obtains automatically
as an outcome of independent decision making. Take the simple situation in
which preferences are egotistic, and all commodities are privately consumed.
The non cooperative solution boils down to the following two programs:

max {u“ (q%) subject to p'q” = Y“}
qa

H(ll%x {ub (qb) subject to p'q® = Yb} (24)
In words, the non cooperative solution simply implies in that case that each
agent chooses his/her level of consumption independently of the other; i.e.,
they live side by side, but without any economic interaction.” Then the
consumption of individual s is simply this individual’s demands at prices p
and income Y*. Denote the demand functions for s by &° (p,Y?®). Note that
the allocation (fa (p,Y),&° (p,Yb)) is Pareto efficient: clearly, the utility
of, say, a can only be increased by an income transfer from b, which would
reduce b’s welfare. Generally the associated household demands

¢(pynyt) =g (.Y + € (p.Y?) (25)

will not satisfy income pooling or the Slutsky conditions. The special case
in which income pooling and the Slutsky conditions will hold is if the classic
aggreagtion condition s hold. That is, if the two agents have linear Engel
curves with each partner having the same slope for any good:

=9 (P)+e(p) Y
&=e)(p)+e(P)Y’ (26)

so that the household demand for good i is given by:

& (py Y =6t )+ 0l () + o () (Y7 4 V)
=7 (P)+ ¢/ (P) +9(P)Y (27)

*Several authors take the Nash position that any cooperative game should be preceded
by a non-coopertaive game. Some of the authors cited in this section only develop a nonco-
operative interaction for this purpose.

>Of course, this does not preclude the existence of non economic interactions - love, sex,
conversation or others.
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5.2 One public good.

Whenever direct interaction between members are introduced - either because
of public consumption, or because one member’s consumption has an exter-
nal effect on the other member’s well being - inefficiencies are very likely to
appear. To bring out the essential features of the analysis, let us assume
that there is only one public good and one private good and that each per-
son has egotistic preferences; see Chen and Wooley (2001) and Browning,
Chiappori and Lechene (2006). Given that we have a public good and indi-
vidual incomes a natural, non cooperative process to consider is a voluntary
contributions game in which each person contributes to the purchase of the
public good and then uses any money remaining to buy the private good for
themselves. That is, the two agents have the problems:

énax {u“ (Q“ +Qb, q“) subject to PQ® + pq® = Y“} (28)
a’qa

max {ub (Qa +Qb, qb> subject to PQ" + pg® = Yb} (29)
Q%q

where (Q° denotes agent s’s contribution to the public good. Assuming that
both goods are normal, this interaction has exactly one Nash equilibrium,
which can take one of two forms. In the first form, both agents contribute to
the public good. Since this is an interior solution for both we have:

@ (Qqa) =

If we sum the budget constraints we have:
PQ+p (i +d") =Y +Y" (2)
Thus we have three equations in three unknowns (Q, q%, (jb) with a solution:

" =¢ (Pp,y +Y?)
¢ =¢ (Pp,y +Y?)
Q==(Ppy"+7") (33)

We conclude that the household’s market demand for both the public good,
Q, and the private good, § = ¢* + G” depends only on total household income
Y +Y? and not on how it is distributed. In other words, we have income
pooling even though we have a non-unitary model. This is an example of the
remarkable neutrality result due to Warr (1983) (see also Bergstrom, Blume
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and Varian (1986) and Bernheim (1986)). This shows that while income
pooling is a necessary condition for the unitary model, it is not sufficient.

It is important to note that income pooling here is a local property and
holds only as long as both partners contribute to the public good. The other
case we have to consider is the one in which only one person contributes. If
this is person a, the first order condition in (31) holds for her. Person b spends
all of his income on the private good, so that:

b
i) (Q, Yb) <P (34)

with a strict inequality if the agent is not on the margin of contributing to the
public good. In this case a redistribution of income from a to b will generally
change the market demand since b will increase his demand for the private
good and a generally will not change her demands to exactly offset these
revisions. Thus we have market demands:
b b

(f:(fa-i- Yi :fa(P7p7Ya> + Yi

p p

O=0"== (P, Y Yb) (35)

Finally we note that the allocations this non-cooperative procedure leads to
are always inefficient (except for the cases in which one or the other has
all of the income); this is the standard under-provision for the voluntary
contributions public goods game. ¢

We now present an example to illustrate some of the points made here.

Example 1 Normalize prices to unity, P = p = 1, and take preferences
represented by u® = ¢*Q% and u® = ¢*Q. The parameter o governs how
much a likes the public good; if o > 1 then she values it more than b if they
have the same private consumption. We set Y = p and Y* = (1 — p) so
that household income is unity and p is a’s share of household income. It is
straight forward to show that the decisions of the agents are given by:

Aa 1 ap

Q —m1n<max<0,p 1+2a>’1+a>
b .« (1-p)
¢” = min <max <(), (1—p) 1+20¢>’ 5 >

(with the demands for private goods being given by the budget constraints).
It is easiest to see the implications of this if we graph Q Qa +Q° against
a’s share of income, p. In figure 1 we do this for two values of a, 0.8 and
1.2. There are a number of notable features to figure 1. First, if b has all

SResults on dynamic contributions games suggest that inefficiencies cam be elominated if
players contribute sequentially and cannot reduce previous contributions; see, for example,
Matthews (2006).
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the income (p = 0) then the level of public goods provision corresponds to his
preferred level; here a value of one half. If we now redistribute some income
from b to a we see that the level of the public good falls whether or not a has
a higher valuation for the public good (o« > 1 or a < 1). This is because a
uses all of her income for her own private good and b reduces spending on
both the public good and his private good. As we continue shifting income
form b to a the level of the public good falls until at some point a starts to
contribute. The level at which a starts to contribute is lower the higher is
the value of her liking for the public good (compare the curves for o = 0.8
and o = 1.2). Once both partners are contributing to the public good, further
small transfers from b to a leave all allocations unchanged as a increases her
contributions and b reduces his in an exactly offsetting way (this is the local
income pooling result). At some point b’s income falls to the point at which
he stops contributing. This level of income is lower the higher is the level
of the provision of the public good. After this, transfers of income from b to
a cause a to increase her contribution to the public good until she has all of
the income (p = 1). To illustrate that the level of provision of the public god
is inefficiently low for any value of p € (0,1), consider the case o = 1 and
p = 0.5. The equilibrium choices are Q = 1/3 and ¢* = ¢® = 1/3. This
gives each a utility level of 1/9. If we instead impose that each contributes
0.25 to the public good and spends 0.25 on their own private good then each
has a wutility level of 1/8, which is a Pareto improvement on the equilibrium
outcome.

0.60

0.40 0.45 0.50

Demand for public good

0.35

0.30

0.25

0.0 0.2 0.4 0.6 0.8 1.0 1.2

A's share of income

Figure 1: The demand for public goods.
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5.3 Many public goods.

When we turn to the more realistic case with more than one public good, the
important features we saw in the last subsection persist but some new ones
emerge. The main points can be seen in a model with NV public goods, a single
private good and prices normalised to unity. The voluntary contributions
model has:

énax {u“ (Q“ +Q°, q“) subject to €' Q* 4 ¢* = Ya} (36)
a’qﬂy

max {ub (Qa +Q°, qb) subject to €' Q” + ¢* = Yb} (37)
Q%.q

where e is an N-vector of ones. Let (Qf,@ﬁv) for s = a,b be a Nash
equilibrium.” We say that person s contributes to good j if Q‘; > 0. Let

m® (respectively, m®) be the number of goods to which a (respectively, b)
contributes. Browning, Chiappori and Lechene (2006) show that if all public
goods are bought (Q;’ > 0 for at least one s) then either m® + m? = N
or m®+m? = N 4 1 (generally). This striking result shows that there is
at most one public good to which both partners contribute.® To see the
result informally, suppose that both partners simultaneously contribute to
two public goods, ¢ and j. Then both set the marginal rates of substitution
between the two goods to unity (the relative prices) and hence equalise the
mrs’s:

b
ui u
= 38

Without restrictions on preferences and incomes, this is unlikely to hold.
Moreover, if it does hold, if we make an infinitesimal change in Y or Y the
property (38) will generally not hold. If there is some overlap in contributions
(m® +mP? = N + 1) then we have the local income pooling result, just as in
the one public good case when both contribute. As before, the outcomes are
generally inefficient since each person under-contributes to their own set of
public goods. The result that each partner has a set of public goods which
are his or her ‘domain’ suggests a gender division of allocation within the
household. Note, however, that the goods that each takes as their domain is
determined endogenously by preferences and the division of income within the
household. As we move from b having all the income to a having all the income
(holding total income constant) the number of goods that she contributes
to will generally rise and the number of goods to which he contributes will
generally fall.

"We assume enough to ensure the existence of at least one Nash equilibrium. We do not
impose uniqueness.

8This result is generic in the sense that it is possible to find ‘knife-edge’ configurations
of preferences and incomes for which the two partners contribute to more than one common
public good.
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We illustrate with an example from Browning et al (2006) for the case of
two public goods, G and H. Let the two partners have preferences represented
by the pair of Cobb-Douglas utility functions

) 8
u“(q“,G,H)zlnqa+§lnG+§H

15 1
uB(qB,G,H):lan+3—2G+ anH

The relative weights on the two public goods are % and % for a and b
respectively; that is, a likes good G, relative to good H, more than b. Figure
2 shows the purchases of public goods against a’s share of income. When a
has a low share of income (region I on the x-axis) she does not contribute
to either public good (m® = 0 and m® = 2). In this region, increases in her
income share lead her to spend more on the private good and lead b to spend
less on both public goods. If her income is increased to region II then she
starts contributing to one of the public goods (good G in this case) and he
continues contributing to both (m?® = 1 and m® = 2); this is a region of income
pooling. As we continue to take income from b and give it to a we move to
region III where she contributes to one public good and he contributes to the
other (m® = 1 and m® = 1). This is again a region in which the distribution
of income matters (locally). One feature to note about this model is the point
at which flat segments begin is the same for the two goods (and household
expenditures on the private good).

0.25 0.30 0.35 0.40 0.45 0.50

Expenditures on public goods

0.20

Wife's share of income

Figure 2: Household demands for public goods.
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Lundberg and Pollak (1993) introduce a model that is similar to the many
public goods version above, except that they restrict contributions to exoge-
nously given sets of public goods for each partner, which they term separate
spheres. They have two public goods and assume that each partner has a
public good to which they alone can contribute; this is their ‘sphere’ of re-
sponsibility or expertise. These spheres are determined by social norms; this
is the principal difference from the model developed in the last subsection in
which the ‘sphere’ of influence depends on preferences and the distribution of
income within the household and is hence idiosyncratic to each household.

6 Cooperative models

The main problem with non-cooperative procedures is that they typically lead
to inefficient outcomes. In a household context this is a somewhat unpalat-
able conclusion. If each partner knows the preferences of the other and can
observe their consumption behaviour (the assumption of symmetric informa-
tion) and the two interact on a regular basis then we would expect that they
would find ways to exploit any possibilities for Pareto improvements. This
does not preclude the existence of power issues; as we shall see, the notion of
‘power’ plays a crucial role (and has a very natural interpretation) in coop-
erative models. The cooperative approach does recognize that the allocation
of resources within the household may (and generally) will depend on the
members’ respective ‘weights’; it simply posits that whatever resources are
allocated, none are left on the table.

In general there are very many ways to model cooperative behaviour. In
what follows, we mainly explore the implications of the only restriction com-
mon to all cooperative models, namely that household decisions are Pareto
efficient in the usual sense that no other feasible choice would have been
preferred by all household members. Following Chiappori we refer to such
models as collective and refer to households that always have Pareto efficient
outcomes as collective households. As we shall show shortly, the collective
model assumes, in addition to efficiency, a stable rule that determines the
selection of one point on the efficiency frontier. More specific representations,
based on bargaining theory, are briefly discussed at the end at this section.

In the remainder of this chapter we briefly introduce the collective model.
Chapters 4 and 5 expand on this discussion.

6.1 Assuming efficiency

Natural as it seems, the efficiency assumption should however be carefully
discussed. The main motivation supporting it is that households represent
perhaps the most typical example of repeated interactions. A large literature
in game theory, based on several ‘folk theorems’, suggests that in such situa-
tions, efficiency should prevail.” There are however two situations (at least)
in which the efficiency assumption may fail to apply. One is when existing

9Note, however, that technically most folks theorems only apply to infinitely repeated
interactions.
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social norms impose patterns of behavior that may conflict with efficiency.
For instance, Udry (1996) finds that households in Burkina-Faso fail to al-
locate inputs efficiently among various crops because of the socially imposed
division of labor between genders, which implies that some crops can only be
grown by a particular gender.'® Secondly, some decisions are taken only once
(or a few times), which implies that the repeated game argument does not
apply; see Lundberg and Pollak (2003). Deciding whether to engage into a
long training program or to move to another city, are not frequent decisions.
The kind of ‘equilibrium punishments’ that are needed to implement efficient
outcomes in repeated games may then be unavailable. The main theoreti-
cal insight here is that for medium or long-term decisions, efficiency requires
commitment; conversely, any limitation of the members’ ability to commit
may result in inefficient outcomes. As we know, commitment within a house-
hold is only partial; for instance, it is impossible to commit not to divorce,
although marriage contracts can be used to make divorce costly for one of the
members (or both). For that reason, we will stick to the most common ap-
proach, which maintains the efficiency assumption throughout static models
in which commitment is less of an issue, but relaxes it in the more dynamic
approaches.

6.2 Modeling efficiency

The characterization of efficient allocations can follow the standard approach.
The basic definition is that an allocation is Pareto efficient if making one
person better off makes the other worse off:

Definition 2 An allocation (Q,q“,qb) is Pareto efficient if any other allo-
cation (§%, q°, Q) that is feasible:

P'Q+p ((‘1“ + ﬁb) <P'Q+p (q“ + q”)

gives that if u (Q, %, @) > u* (Q,q*, ") then v’ (Q,q%,q") <’ (Q,q", q")
(and conversely).

In practice the basic definition is not very tractable and we often use one of
two alternative characterizations. A first characterization is:

Proposition 3 For any given vector (P,p,z,z) of prices, expenditures and
distribution factors, an allocation (Q, q%, qb) 1s Pareto efficient if there exists
a feasible u®, which may depend on (P,p,x,z), such that (Q,q“,qb) solves

10 A program of research in economics tries to explain existing institutions (including social
norms) as an efficient response to a particular context; the argument being that competition
will tend to promote the ‘best performing’ institutions. From such a perspective, norms
resulting in systematic deviations from efficiency should be scarce, at least in ‘open’ enough
societies.
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the problem:

max u’ (Q, q’, qb) (39)

Q,q%,q°
subject to P'Q + p’ (qa + qb> <z (40)
and u* (Q,q",q") > " (41)

Thus the Pareto efficient allocation can be derived from maximizing the util-
ity of one partner holding the utility of the other at a given level: among
all allocations providing a with exactly a®, the efficient one(s) generate the
maximum possible utility for b. It goes without saying that this approach -
just like most microeconomics - should not be taken literally. No one believes
that agents actually write and solve a program such as (39). Our claim is
simply that when a decision process, whatever its exact nature, always lead
to efficient outcomes, then for any choice of prices, income and distribution
factors there exists a u® such that the household behaves as if it was solving
program (39).

The solution to (39), when it exists (that is, if u® is feasible), depends on
prices, total expenditure and on the arbitrary level u%; it can be denoted as
ub = Y (P,p,z,u%). The set of all pairs (%, Y (P, p,z,u*)) when a® varies
over a domain of feasible allocations for a is the set of all efficient allocations;
it is also called the Pareto frontier or wutility possibility frontier, UPF. Under
the assumption that the utility functions are concave it is straight forward to
show that the function Y (.) is strictly concave in @®. This allows us to write
Program (39) in a different but equivalent way. Let p denote the Lagrange
multiplier for constraint (41); note that p is always nonnegative. Then the
program is equivalent to:

max pu® (Q, q’, qb) +u’ (Q,q“, qb) (42)

under the constraint ((40)). The coefficient 1 is known as the Pareto weight
for a. That is, a Pareto efficient outcome always maximizes a weighted sum
of the two individual utilities. A slightly modified form that keeps the formal
symmetry of the problem is sometimes used:

pu (Q7q“, qb) +(1—p)ub (Q, q”, qb) : (43)

The Pareto weight plays a critical role in all that follows.

Graphically, on Figure 7?7, we see that any point on the UPF can be de-
fined either by its coordinate on the horizontal axis, here u®, as in program
(39), or by the slope of the Pareto frontier at that point, here p as in program
(42). Given that the UPF is strictly concave there is a one-to-one, increasing
correspondence between u* and p: a larger u® (or u) corresponds to an allo-
cation that is more favorable to a (hence less favorable for a). The slope of
the tangent at any point on the UPF is given by —pu.
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Figure 3: The utility possibility frontier.

It is important to understand what, in the previous discussion, requires
a cardinal representation of preferences, and what can be defined using only
a standard, ordinal representation. The set of Pareto efficient allocations is
an ordinal concept; it is not modified when u* is replaced with F' (u®) for
a strictly increasing mapping F'(.). Under smoothness conditions, the set is
one-dimensional, in the sense that it can be described by one parameter. How-
ever, the parametrization entails cardinality issues. For instance, a natural
parametrization is through the weight y. But g depends on the particular
cardinal representation that has been adopted for u® and u’: if u® is replaced
with F'(u®), then the parameter p corresponding to a particular efficient al-
location has to be modified accordingly.

6.3 The collective axiom

Although the assumption of efficiency is useful, to go further we need to
impose more structure. Specifically, the assumption of efficiency specifies that
the household chooses some point on the UPF, but it does not specify which
one. Indeed, there is no necessity that faced with the same prices and income
in two different time periods, the household chooses the same point. If we
are to make any use of the efficiency assumption we also need to assume that
the Pareto weight is a well-defined function of prices, income and possibly
distribution factors. That is, for any vector (P, p,x,z) there exists exactly
one value for u:

Axiom 4 (Collective axiom) The Pareto weight u is a function of prices,
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income and possibly distribution factors : p(P,p,x,z)

A fundamental assumption in unitary demand theory is that individual pref-
erences are stable, in the sense of not change capriciously from moment to
moment. This is not a logical requirement but a necessary one if we wish
to make predictions based on our models. By the same token, the collective
model requires stability for the Pareto weight function.!! One way to jus-
tify the collective axiom is to assume that the household uses a well specified
bargaining model but this is not strictly necessary. The great advantage of
the collective assumption is that we do not have to specify the mechanism
households use, but only assume that there is one. In addition, we often
assume that the function p has convenient properties such as continuously
differentiability.

6.4 Pareto weights and ‘power’

A major advantage of the formulation in (42) is that the Pareto weight has
a natural interpretation in terms of respective decision powers. The notion
of ‘power’ may be difficult to define formally, even in a simplified framework
like ours. Still, it seems natural to expect that when two people bargain, a
person’s gain increases with the person’s power. This somewhat hazy notion
is captured very effectively by the Pareto weights. Clearly, if u in (42) is zero
then it is as though b is a dictator, while if y is large then a effectively gets
her way. In general, a key property of (43) is precisely that increasing p will
result in a move along the Pareto set, in the direction of higher utility for a
(and lower for b). If we restrict ourselves to economic considerations, we may
thus consider that the Pareto weight i ‘reflects’ a’s power, in the sense that a
larger 1 corresponds to more power (and better outcomes) being enjoyed by
a.

The empirical implications of this remark are quite interesting. For in-
stance, when a reform is known or predicted to improve the relative situation
of a particular member (say, paying some family benefits to the wife instead of
the husband), we should find that the reform increases the member’s Pareto
weight. The intuitive idea that a specific distribution factor z is favorable
to member a can readily be translated by the fact that p is increasing in z.
Conversely, we shall see later on that it is sometimes possible to recover the
Pareto weights from a careful analysis of the behavior of the households at
stake. Then one can find out which factors increase or decrease the power of
each member - quite a fascinating outcome indeed.

Another important insight of the analysis is that, broadly speaking, co-
operation does mot preclude conflict. In other words, the Pareto efficiency
assumption by no means implies that the members always agree on what to
do. On the contrary, each agent will plausibly try to obtain that, among the
continuum of possible, Pareto efficient outcomes, the one ultimately selected

"Tn empirical work we would not necessarily assume that the econometrician observes all
the distribution factors in which case the Pareto weight would be a stochastic function.
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is favorable to her. In other words, who gets what is a crucial but difficult
and potentially conflictual issue, that the efficiency assumption leaves totally
open. It can be resolved in a number of different ways - bargaining and legally
binding contracts, tradition and social norms or less formal ways that reflect
the feelings of the two partners towards each other. Pareto efficiency does
not preclude any of these aspects; it just imposes that whichever solution is
found, no money is ultimately left on the bargaining table. In a sense, the
collective approach provides the tools needed to concentrate on the interest-
ing issue of who gets what - or, technically, what do the Pareto weights look
like as functions of prices, income and distribution factors.

6.5 Household utility

If the Pareto weights are, in fact, fixed (that is, not a function of prices and
income) then we have a unitary model and we can define a household utility
function as a function of household public and private goods. It turns out that
for the collective model we can also define a household utility function over
household purchases of public and private goods but this function has one
extra argument as compared to the unitary model. We define the household
utility function by:

u (Q,q,p(P,p,z,2)) =
max {M (P,p,,z) u’ (Q, q’, qb) +ub (Q, q’, qb) }
q%,q
subject to q* + q” = q (44)

With this definition of the household utility u/, program (42) is equivalent
to the maximization of u/ under the budget constraint. This looks a lot
like standard utility maximization in a unitary model. However, the critical
feature of this household utility function is that it depends on the Pareto
weight 1 (P,p,x,z). This remark is important for two reasons. First, it
explains why an efficient household needs not (and will not in general) behave
like an individual: since the utility u/ is price-dependent, the demand derived
from its maximization under budget constraint needs not (and will not in
general) satisfy the standard conditions of consumer theory. Secondly, while
the idea of introducing prices into the utility function is an old one, the
important feature of how we do it. Following standard demand theory we do
not allow prices to enter the individual utility functions. However, we allow
all prices and income to enter through one index, the Pareto weight. As we
shall see below, this gives very specific predictions for household demands.
Additionally, it makes analysis using a collective model almost as easy as
using a unitary model which is an important consideration when considering
non-unitary alternatives.

This approach allows us to decompose changes in the utility levels of
the two partners following a change in the environment into changes that
would follow in a unitary model and the additional effect due to the collec-
tive framework. This is illustrated in figure 4, where we ignore distribution
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factors. Here we consider a change in prices and incomes that moves the
UPF from UPF (P,p,z) to UPF (P’,p’,2’). Initially the point I is chosen
on UPF (P,p,z). If we hold u constant when prices and income change
(the unitary assumption) then the utility levels move to point I1 at which
point the tangent to UPF (P’,p’,2’) is parallel to the tangent at point I on
UPF (P,p,z). However, a change in the economic environment may also lead
to a change in the Pareto weight. This is the ‘collective’ effect, illustrated by
the move around UPF (P',p’,z") from I to III.

UPF(R¢p¢ x9)

Figure 4: The effects of changes in prices

Finally, the collective formalization provides a natural way of introducing
distribution factors within the framework of household decision process. If
some distribution factors z influence the process by shifting the individual
weights, then p will depend on these variables. The fact that distribution
factors matter only through their impact on u plays a key role in the results
of Chapter 4. Moreover, there is an important difference between prices and
total income, on the one hand, and distribution factors on the other hand. A
change in prices or total income will affect not only the weight u, but also the
shape of the Pareto set; hence it final impact on individual welfare may be
difficult to assess. On the contrary, a change in a distribution factor can by
definition only influence the weight p.In general, its effect on welfare is not
ambiguous. In terms of figure 4 a distribution factors shift the tangent point
but not the frontier itself.

As an illustration of this point, we may briefly come back to the example
discussed in subsection 3 of the impact of individual incomes Y and Y?
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on household behavior. From a collective perspective, this impact should be
decomposed into two components. One is the resulting change in total income
Y =Ye4+Y? (hence of total expenditures x in our static framework); this
affects the shape of the Pareto frontier as well as the weight p, and its effect is
a priort ambiguous. The second component is the change in relative incomes,
say %, keeping the sum constant. The latter should be analyzed as a variation
of a distribution factor, and its consequences are much easier to assess. For
instance, if we assume, as is natural, that increasing the relative income of
a increases a’s weight, then it must increase a’s welfare. However, how this
improvement in a’s situation will be translated into observable household
behavior (for example, which consumptions will increase) is a difficult issue,
for which a more precise formalization is needed.

Finally, let us mention that one could define a ‘household utility’ as some
function W (u“,ub, P, p,z, z) which is increasing in its first two arguments.
One can readily check that, for any given value of (P, p, z,z), the maximiza-
tion of W (.) under the budget constraint will always generate Pareto efficient
outcomes; therefore, this formalization would be equivalent to the previous
ones, although the details of this equivalence may be somewhat tricky. Again,
note that this household utility will, in general, depend on prices, incomes and
distribution factors. As such, it is much more general than the unitary version
(20).

6.6 Caring

The way in which partners care about each other may also effect the Pareto
utility frontier. To take a simple example, consider the caring preferences
introduced in 1:

Ue (Q, q”, qb) =u"(Q,q") + 6"u” (Q, q’
ub (Q, q’, qb) =u’ (Q, qb) +0"u® (Q,q% (45)

N——

The maximand is now
o (Qq") + o0 (Q,a’) |+ (Q.a") + 0% (Q,q")
which can also be written as:
(u + 5b) u® (Q.q") + (1 + pd®) u’ (Q, qb) =y’ (Q,q") + p'u® <Q, qb)

(46)
Assuming that (#d* + 1) > 0 we can then represent household preferences by:

1u (Q,q*) +u (Q, qb) (47)
where
T
=1y o
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Formally, (47) is identical to the egotistic case (6¢ = §° = 0), indicating that
any allocation that is Pareto efficient for the caring preferences is also Pareto
efficient for the egotistic ones. The argument underlying this conclusion is
quite general, and goes as follows: if an allocation fails to be efficient for
egotistic preferences, there exist another allocation that entails higher values
of both u® and w’. But then it also entails higher values of both u® and
u®, showing that the initial allocation was not efficient for caring preferences
as well. In other words, the Pareto set for caring preferences is a subset
of the Pareto set for egotistic preferences. Note, however, that the converse
is not true: some allocations may be efficient for egotistic preferences, but
not for caring ones. Indeed, an allocation that gives all resources to one
member may be efficient for egotistic agents, but not for caring persons - a
redistribution in favor of the‘poor’ member would then typically be Pareto
improving. Technically, when p varies from 0 to infinity, 4/ only varies from
6% to unity, and the new Pareto set is a strict interior subset of the initial one.

A variant of this is if the two partners care for each other in the following
way:

U (Q.a" o) =min {u* (Q.a") v’ (Q.a") |
U (Q.a%q") =min {u"(Q.q") v (Q.a") | (48)

This formalizes the maxim that ‘no man can be happier than his wife’. In
this very special case the utility possibility frontier shrinks to a single point
at which u® = u.

6.7 Children

Finally, let us briefly come back to the distinction sketched above between
children being modeled as public goods or genuine decision makers. In the
first case, using parental utilities of the form u® + x*u* described above, the
maximand in (42) becomes

1 (u“ + ﬂauk> + <ub + /s:buk)

which is equivalent to

1
1+ pus®+ kb +p

[,uua +ub + (;m“ + fib) uk] (49)

the initial fraction in (49) being needed to maintain the normalization that
the weights sum to unity.
Modeling the child as a decision maker gives

pu (Q, q’, qb) +ul (Q, q’, qb) + pFu® (50)

Although the two forms (49)and (50) look similar, they are, in fact, quite
different. Recall that the key insight of collective models is that Pareto weights
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may depend on prices, wages, incomes and distribution factors, and that this
fact explains why collective households do not generally behave as unitary
ones. In (49) all Pareto weights are defined by the knowledge of the function
w5 in (50), however, p and ¥ can be defined independently. Broadly speaking,
the deviation from the unitary model is one dimensional in the first case (it
is summarized by a unique function p) whereas it is two-dimensional in the
second case. As it turns out, this distinction has testable implication; that
is, we shall see later on that a household with three decision makers does
not generally behave as a couple, pretty much in the same way as couples do
not generally behave as singles. Another fascinating implication is that, in
principle, one can assess the number of actual decision makers in a household
from the sole examination of the household’s behavior, even in a fairly general
context!

6.8 The unitary model as a special case

It is clear, from the discussion above, that the unitary model is a special case
of the collective framework. An obvious example obtains when the household
utility (or the Pareto weight 1 (.)) does not depend directly on prices, incomes
and distribution factors. As a matter of fact, the unitary assumption is far and
away the most common assumption in the modelling of household decisions.
This, however, is certainly due to its very great convenience, rather than any
intuitive plausibility. If one is to take seriously the idea of a decision process
actually taking place between the members, it hard to believe that neither
prices (including respective wages), nor respective incomes, nor any exterior
factor will influence the agents ‘weights’ in the decision process.

Nonetheless there are circumstances under which whatever the particular
decision process, the household will act as though it has a single utility func-
tion. Specifically, this is the case when the preferences display transferable
utility (TU); see subsection ??. Indeed, under TU, program (42) becomes

max u (f*(q5,...,q%) + F*(Q) + G(Q)q})
+ (fb ((J%---,QZ) +F(Q) +G(Q)Q?> (51)

under the budget constraint 40. The first surprising feature of the TU as-
sumption is that if the optimum has ¢f and qll’ both positive, then p is neces-
sarily equal to unity. To see this, set the price of the first good to unity and
substitute for qll’ using the budget constraint

max /i (f* (g3, -, qp) + F* (Q) + G(Q) q7)
- (f” (qlz’, qﬁ) +F(Q)+G(Q) (w ~-P'Q+ (q‘il + q”_l) - Cff) )(52)

where p_; denotes the vector of prices for all goods except the first (and
similarly for q® ;). Taking derivatives with respect to ¢{ we see that:

4G (Q) - G (Q) =0 (53)
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which implies p = 1 implying that the UPF is a line with a constant slope of
—1. Thus the Pareto weight cannot depend on prices, income or any distri-
bution factors. Therefore the partners will always agree to act in a manner
which shifts the frontier out as far as possible by the choice of (Q, q®q, q’il).
In fact they will agree to maximise the sum of their individual utilities given
by:

£ (a8 03) + £ (s dh) + 2 (Q) + F* (Q)
+G(Q) (v —P'Q+ (a?, +a",)) (54)

Thus, under transferable utility and assuming efficiency married partners will
agree on almost all consumption choices. The only conflict will be in how to
divide the private good ¢; which is often referred to as ‘money’ but in the
family context it may be interpreted more broadly as a medium of exchange.

6.9 The Rotten Kid Theorem
To follow.
6.10 Bargaining models

While the efficiency assumption restricts the set of possible allocations, we
are still left with ‘many’ of them - as many, in fact, as possible values for
the Pareto weight u. If we want to make more specific predictions on house-
hold behavior, we need to specify more precisely the decision process itself.
A standard tool, at this stage, is cooperative game theory, and in particular
bargaining models. Here we present a brief summary of bargaining models,
included only for the sake of completeness. For a detailed presentation, in-
cluding a survey of noncooperative foundations of cooperative equilibria, the
reader is referred to one of the numerous textbooks on game theory.

Any bargaining model require a specific setting: in addition to the frame-
work described above (two agents, with specific utility functions), one has to
define a threat point T for each individual s. Intuitively, a person’s threat
point describes the utility level this person could reach in the absence of an
agreement with the partner. Then resources are allocated between public
and private consumption, resulting in two utility levels @® and @®. Typically,
bargaining models assume that the outcome of the decision process is Pareto
efficient. Bargaining theory will be used to determine how the threat points
influence the location of the chosen point on the Pareto frontier. Note that
if the point T' = (Ta, Tb) is outside of the Pareto set, then no agreement can
be reached, since at least one member would lose by agreeing. If T sits on
the Pareto frontier, then only one agreement is possible, and both agents are
indifferent between this agreement and no agreement at all. In the following,
we consider the more interesting case in which 7" belongs to the interior of the
Pareto set so that both agents can gain from the relationship. The previous
arguments can explain household dissolution. If, because of some external
shock, the Pareto set shrinks (or external opportunities expand) in such a
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way that 7' is outside the new feasible set, then no agreement is possible,
which optimally results in separation.

Before describing in more detail some of the standard solutions to the
bargaining problem, however, it is important to note that the crucial role
played by threat points - a common feature of all bargaining models - has
a very natural interpretation in terms of distribution factors. Indeed, any
variable that is relevant for threat points only is a potential distribution fac-
tor. For instance, the nature of divorce settlements, the generosity of single
parent benefits or the probability of re-marriage do not directly change a
household’s budget constraint (as long as it does not dissolve), but may affect
the respective threat points of individuals within it. Then bargaining theory
implies that they will influence the intrahousehold distribution of power and,
ultimately, household behavior. This intuition is perfectly captured in the
collective framework by the idea that the Pareto weight depends on distri-
bution factors. Moreover, it provides a clear idea of the direction of these
effects. That is, a variable that ameliorates the wife’s threat point should
always positively affect her Pareto weight. These notions potentially provide
a number of powerful tests, which are moreover independent of the particular
bargaining concept at stake.

Nash bargaining The most commonly used bargaining concept was pro-
posed by John Nash in the early 1950’s. Some of the axioms on which the
notion relies are uncontroversial. One is individual rationality: an agent will
never accept an agreement that is less favorable than her threat point. An-
other is Pareto efficiency, as discussed above. A third mild requirement is
invariance with respect to affine transformations!?: if both the utility and the
threat point of an agent are transformed by the same increasing, affine map-
ping the prediction about the equilibrium outcome of cooperation does not
change. Note, however, that a non linear transform will change the outcome;
that is, Nash bargaining requires a cardinal representation of preferences.
The last two axioms are more specific. One is symmetry; it states that if
utilities and threat points are permuted between members (u® and T are re-
placed with u® and T?, and conversely) then the outcomes are simply switched
(u® is replaced with @’ and conversely). Natural as it may sound, this assump-
tion may still sometimes be too strong. In many socioeconomic contexts, for
instance, male and female roles are by no means symmetric. Fortunately,
Nash bargaining can easily be extended to avoid the symmetry assumption.
The last and crucial axiom is the independence axiom. It can be stated
as follows. Assume that the set of available opportunities (the Pareto set)
shrinks, so that the new Pareto set is within the old one, but the initial
equilibrium outcome is still feasible; then the new equilibrium outcome will
be the same as before. In other words, the fact that one member misses
some opportunities that he had before does not affect his bargaining position
towards the other member. This requirement alone implies that the Nash

2 An affine mapping is of the form f (z) = ax + b.
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solution maximises some function of the utilities of the two partners.

If one accepts these axioms, then only one outcome is possible. It given by
the following rule: find the pair (ﬁa, ﬁb) on the Pareto frontier that maximizes
the product (u® —T%) (ub - Tb). That is, the Nash bargaining allocation
(Q,qa,qb) solves

max (u“ (Q,q“,qb) — T“) (ub (Q,q“,qb> — Tb) (NB)
Q.q%.q°

under the budget constraint 41. Thus the product (u* — T') (ub — Tb) can be
considered as a household utility function, that is maximized on the Pareto
set. Note that (u® — T%) is the surplus derived from the relationship by agent
s. The main implication of Nash bargaining is that the product of surpluses
should be maximized.!3

Clearly, if the threat points do not depend on prices, incomes and distri-
bution factors, the maximand can be seen as a standard, unitary utility and
the Nash bargaining solution boils down to a unitary model; the outcome sat-
isfies in particular the properties of a regular consumer demand. This case,
however, is of little interest. Typically, threat point depends on a number
of parameters, and the previous formalization allows us to study how these
effects translate into behavioral patterns. An important result is that at the
Nash bargaining equilibrium (ﬂ“, ﬂb), u® is increasing in T, and decreasing in
Ty, (while, obviously, @’ is decreasing in T}, and increasing in T}). Hence, any
change that increases a member’s threat point without changing the Pareto
frontier (the typical impact of a distribution factor) will ameliorate this mem-
ber’s situation.

Finally, the symmetry axiom can be relaxed. Then the general form is
a straightforward generalization of the previous one: instead of maximiz-
ing the sum of log surpluses, one maximizes a weighted sum of the form
g log (u® — T) + v, log (ub — Tb). In this form, the weights v, introduce an
asymmetry between the members’ situations.

Kalai-Smorodinsky To follow.
6.11 Empirical content of bargaining models

Which additional insights can we obtain from the use of bargaining concepts?
This depends on what is known on the threat points. Indeed, a first result
is that any Pareto efficient allocation can be derived as the Nash bargaining
solution for an ad hoc definition of the threat points. Hence the additional
information provided by the bargaining concepts (with respect to the sole effi-
ciency assumption) must come from specific hypotheses on the threat points.
That is, on what is meant by the sentence: ‘no agreement is reached’.
Several ideas have been used in the literature. One is to refer to divorce
as the ‘no agreement’ situation. Then the threat point is defined as the

3Note that simply maximizing the sum of surpluses, (uA - TA) + (uB — TB)7 would
violate the invariance axiom.
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maximum utility a person could reach after divorce. Such an idea seems well
adapted to situations such as the guaranteed employment program discussed
in subsection 3, in which the main impact of the program was to change the
opportunities available to the wife outside marriage (or cohabitation). It is
probably less natural when minor decisions are at stake: choosing who will
walk the dog is unlikely to involve threats of divorce.™

A second idea relies on the presence of public goods, and the fact that non-
cooperative behaviour typically leads to inefficient outcomes. The idea, then,
is to take the non-cooperative outcome as the threat point: in the absence
of an agreement, both members provide the public good(s) egotistically, not
taking into account the impact of their decision on the other member’s welfare.
This version captures the idea that the person who would suffer more from
this lack of cooperation (the person who has the higher valuation for the
public good) is likely to be more willing to compromise in order to reach an
agreement. Interestingly, in this context some of the results derived in the non-
cooperative case extend to the cooperative context as well. For instance, the
income pooling result for interior solutions, derived in subsection 5.3, applies
here as well: total income being kept constant, a change in respective incomes
that does not affect the non cooperative consumption pattern leaves the threat
point unchanged and hence has no impact on the bargaining outcome. Thus
local income pooling is inherited by the bargaining solution.

A variant of this idea is developed in the ‘separate sphere’ model of Lund-
berg and Pollack (1993). They consider a model with two public goods and
assume that each partner is assigned a public good to which they alone can
contribute; this is their ‘sphere’ of responsibility or expertise. These spheres
are determined by social norms. The question Lundberg and Pollak address
is how the contributions to the individual spheres are determined. If the part-
ners cooperate, they pool their incomes and set the levels of all goods at the
Nash bargaining solution, which is efficient. The Nash solution is enforced by
a binding agreement. The resulting allocation then depends on the respective
threat points of the husband and wife. They consider the threats of contin-
ued marriage in which the partners act non-cooperatively and each chooses
independently the level of public good under their domain. In this case, the
outcome is inefficient. Specifically, if the partners’ individual utilities are ad-
ditively separable in the two public goods (implying no strategic interactions)
each partner will choose the level desired by him\her given their respective
incomes. If the wife is poor and the child is under her sphere, the outcome will
be under provision of child services. This solution can be modified, however,
by transfers that the husband voluntarily commits to pay his wife (before
incomes are known) or by a direct purchase of child services in the market.

Finally, it must be remarked that assumptions on threat points tend to be
strong, somewhat ad hoc, and often not independently testable. Given this

" An additional difficulty is empirical. The estimation of utility in case of divorce is
delicate, since most data set allow us to estimate (at best) an ordinal representation of
preferences, whereas Nash bargaining requires a cardinal representation.
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cost, models based on bargaining should be used parsimoniously, and prefer-
ably when there is good evidence that the actual structure of the decision
process is close to what is implicitly assumed by the concept referred to. An
alternative approach is to concentrate on more general assumptions, the im-
plications of which hold for a large class of models. Efficiency is one natural
example. Another is that some distribution factors, whatever the distribution
process, can only be favorable to one partner (hence unfavorable to the other)
- an intuition that can often be documented using sociological or ethnographic
studies. This point should be kept in mind for the next chapters.
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