Endogenous Household Interaction

Daniela Del Boca  Christopher Flinn
Torino, NYU, CCA

February 2009

Daniela Del Boca, Christopher Flinn (Institut Endogenous Household Interaction February 2009 1/27



Motivation

@ Modeling household behavior requires some assumptions regarding
the objectives of the agents, their mode of interaction, their
information sets, home production technologies, etc.
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@ Modeling household behavior requires some assumptions regarding
the objectives of the agents, their mode of interaction, their
information sets, home production technologies, etc.

@ Most analyses have taken a strong position on the mode of
interaction of HH members, ranging from a dictatorial agent (or
social planner) in the unitary case, through Nash equilibrium, to
cooperation between the spouses (the “collective” model or Nash
bargaining being prominent examples).

@ In this paper we consider the (endogenous) choice of mode of
behavior within intact households

@ The only other empirical treatment of this problem of which we are
aware is Flinn (2000), which considered the choice of divorced parents
to behave efficiently or inefficiently.
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Importance?

@ Welfare implications regarding the husband and wife. The
sustainability of the marriage itself may be influenced by whether
efficient payoffs can be attained (though we don’t consider this in
what is essentially a static model).
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Importance?

@ Welfare implications regarding the husband and wife. The
sustainability of the marriage itself may be influenced by whether
efficient payoffs can be attained (though we don’t consider this in
what is essentially a static model).

o If the welfare of children is a public good in the household, efficient
outcomes result in higher child welfare (see Flinn (2000))

o If leisure is a private good, moving to efficient outcomes will, in
general, result in increases in the labor supply of both spouses. Thus
a planner interested in aggregate labor supply would do well to
implement policies that promote efficient intrahousehold time
allocations.
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The Household’s Decision Problem

@ Two agent households. Preferences of agent i are given by
u,-(/,-, K) =A;iInli+ (1 — A,‘) In K,

where /; is the leisure of spouse i and K is a public good produced in
the household.
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The Household’s Decision Problem

@ Two agent households. Preferences of agent i are given by
u,-(/,-, K) =A;iInli+ (1 — A,‘) In K,

where /; is the leisure of spouse i and K is a public good produced in
the household.

@ The household public good produced according to
K =oM% 5, € (0,1), 6+ <1,

where J; is a technology parameter associated with spouse / and total
household income is given by

M = W1h1 + W2h2 + Yv

where w; is the wage offer of spouse i.
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@ The time constraints of the spouses are given by
hi+ti+6=T, i=12,

where h; is time in the market, T; time in home production, and /;
leisure (the private good).
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@ The time constraints of the spouses are given by
hi+ti+6=T, i=12,

where h; is time in the market, T; time in home production, and /;
leisure (the private good).

@ The household's problem is to set time allocation decisions,
(h1,T1, 2, T2)
given a choice set described by the parameters
(w1, Y1, wo, Yo, T),

where the price of purchased inputs for the household production
technology is set to 1.
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Noncooperative (Inefficient) Behavior

@ Two equation system for each spouse's reaction function. Let
a; = (h; t;). For spouse 1,

aj(ay) = arg max (a1, a2),

where the maximization is given nonlabor income (Y + wxhy) and
given the time input of agent 2 in household production, 7.
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Noncooperative (Inefficient) Behavior

@ Two equation system for each spouse's reaction function. Let
a; = (h; t;). For spouse 1,

aj(ay) = arg max (a1, a2),

where the maximization is given nonlabor income (Y + wxhy) and
given the time input of agent 2 in household production, 7.

@ The unique Nash equilibrium is defined by

a = a(a))
ay = aal),

with the Nash equilibrium payoff to spouse i given by

V' = u(al, 2).
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Efficient Outcomes (No Side Constraints)

@ We define an efficient outcome using the Benthamite Social Welfare

function
(ag PO O)( ) = argmaxauy(ar, a) + (1 —a)ux(a1, a2), (1)
a1,a
with « € (0,1).
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with « € (0,1).

@ By varying a we trace out the Pareto frontier,
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Efficient Outcomes (No Side Constraints)

@ We define an efficient outcome using the Benthamite Social Welfare

function
(ag PO O)( ) = argmaxauy(ar, a) + (1 —a)ux(a1, a2), (1)
a1,a
with « € (0,1).

@ By varying a we trace out the Pareto frontier,
(un (a0 (), a0 (), ux(aFO (), 250 (#))), 0 < < 1.

@ Then why would any household choose not to implement the
cooperative solution?
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(Constrained) Efficient Outcomes

o Efficiency is a nice property for a household time allocation to have,
but efficient outcomes may be “unreasonable” on other dimensions.
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(Constrained) Efficient Outcomes

o Efficiency is a nice property for a household time allocation to have,
but efficient outcomes may be “unreasonable” on other dimensions.

o Efficient outcomes require particular types of coordination, trust, etc.
to implement, as was especially convincingly discussed by Lundberg
and Pollak (1993).

@ Nash equilibrium actions are unique in our example and don't require
coordination (being best responses). They seem like a natural side
constraint on the efficient outcomes set.

o Let ag denote a “notional” Pareto weight, which might be culturally
determined, for example.
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(Constrained) Efficient Outcomes 2

@ Define critical values

a(V') (a9 (a(W)), 50 (a(V))) = W
a(V3)  w(a(@(1y)), a0 (@(15'))) = V5
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a(V') (a9 (a(W)), 50 (a(V))) = W
a(V3)  w(a(@(1y)), a0 (@(15'))) = V5

@ The CPO(wy) actions are:

{aCPO( ) CPO((XQ)}:
Jai " (ao), 29 (o) } if a(V)') <ao <a(Vvy')
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(Constrained) Efficient Outcomes 2

@ Define critical values

a(V') (a9 (a(W)), 50 (a(V))) = W
a(V3)  w(a(@(1y)), a0 (@(15'))) = V5

@ The CPO(wy) actions are:

{aCPO( ) CPO((XQ)}:

{afo(wo)vaz’?o(ao)} if a(V)') < a0 <a@(Vy')
{a1%(a(V")), 0(a(V)"))} if ap < a(V')
{a°(@ (Vz ), a0 @)} if &(Vy') < o

@ The restriction is manifested in a restricted connected set of Pareto
weights and actions associated with them.
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Endogenous Interaction

@ In this case, household behavior is endogenously selected.
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Endogenous Interaction

@ In this case, household behavior is endogenously selected.

@ The choice is between (inefficient) static Nash Equilibrium allocations
and (efficient) Constrainted Pareto Optimal allocations.

o Consider the case in which the same static household game is played
infinitely often.

@ Assume that couples play a grim trigger strategy with the punishment
phase being perpetual Nash equilibrium play. Let a;(t) denote the
choice of action of spouse i in period t. Then each spouse uses the
rule

PO - PO
El . a; (0() if a,-/(s) = a,-, ((X), S = 1, L, = 1
ar (1) = { alNE if ap(s) # a,.E,' foranys=1,...t—1 (2)

in the equilibrium, which is conditional on a Pareto weight a.
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Endogenous Interaction

@ In this case, household behavior is endogenously selected.

@ The choice is between (inefficient) static Nash Equilibrium allocations
and (efficient) Constrainted Pareto Optimal allocations.

o Consider the case in which the same static household game is played
infinitely often.

@ Assume that couples play a grim trigger strategy with the punishment
phase being perpetual Nash equilibrium play. Let a;(t) denote the

choice of action of spouse i in period t. Then each spouse uses the
rule

PO : PO
El . a; (0() if a,-/(s) :a,-, ((X), S:].,...,t—].
ar (1) = { alNE if ap(s) #aI.E,’ foranys=1,...t—1 (2)
in the equilibrium, which is conditional on a Pareto weight a.

@ Implementability is considered using Folk Theorem motivations.
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Patience

@ Each spouse’s objective is to maximize the present discounted value
of their sequence of payoffs given the state variables characterizing
the household and the history of past actions of the spouses.
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@ Each spouse’s objective is to maximize the present discounted value
of their sequence of payoffs given the state variables characterizing
the household and the history of past actions of the spouses.

@ To determine whether or not cooperation is an equilibrium outcome,
define the value of spouse 1 cheating on the cooperative agreement
given that spouse 2 does not by

VNE

T ©)

Pl (a) = Vi (a) + B

where V¥ («) = max,, vy (a1, a)° (a)).
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@ Each spouse’s objective is to maximize the present discounted value
of their sequence of payoffs given the state variables characterizing
the household and the history of past actions of the spouses.

@ To determine whether or not cooperation is an equilibrium outcome,
define the value of spouse 1 cheating on the cooperative agreement
given that spouse 2 does not by

VNE

1
1-p

R R
Pr(a) = Vi (a) + B (3)
where V¥ («) = max,, vy (a1, a)° (a)).
@ If the spouse chooses to implement the cooperative outcome (and it
is assumed that spouse 2 chooses a5© (a)), then the payoff from this
action is

PE(0) = S—5
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Equilibrium

@ Then spouse 1 is indifferent between reneging and implementing the
efficient allocation when
Pi(a) = Pf(a)
Vi©(a)

= =g VI (a) + B

VNE

i g 4)
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Equilibrium

@ Then spouse 1 is indifferent between reneging and implementing the
efficient allocation when

PEW) = PF(@)
PO NE
=5 v @

@ The discount factor B is not a determinant of stage game payoffs, so
we can look for a critical value of the discount factor at which the
equality (4) holds. This critical value is given by

* _ V1R(‘X) - V1PO<“)
181 (Lt) - VlR(DC) _ VlN

Note that if VO (a) > VN, then V(a) > VFO(a), and

V(&) — VPO (a) < VF(a) — VN, so that B](a) € (0,1). Clearly, an
exactly symmetric analysis can be used to determine a critical
discount factor for the spouse 2, B5(a). We have the following result.
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@ Proposition Under a grim trigger strategy and given constrained
Pareto optimal actions (af, af)(a), the household implements the
efficient outcome if and only if B > max{B](«a), B5(a)}, where B is
the common household discount factor and « is the given Pareto

weight.
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@ Proposition Under a grim trigger strategy and given constrained
Pareto optimal actions (af, af)(a), the household implements the
efficient outcome if and only if B > max{B](«a), B5(a)}, where B is
the common household discount factor and « is the given Pareto

weight.

o After determining the Nash bargaining solution to the household’s
problem given a value of &, using (1), we can then see if they are
implementable.
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Conclusions

@ We think it is important to model choices of mode of behavior in the
household. This is particularly true if we consider the welfare of
children, labor supply of the household etc.
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Conclusions

@ We think it is important to model choices of mode of behavior in the
household. This is particularly true if we consider the welfare of
children, labor supply of the household etc.

@ It would be important to extend the constraint set to one more
appropriate for a dynamic setting, as various authors have recently
begun to do.

@ Our estimates indicate considerable variability in household outcomes
and behavioral patterns.

@ A companion paper uses some of these findings to investigate their
impact on sorting in the marriage market.
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