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MODES OF INTERACTION BETWEEN DIVORCED PARENTS*
By CHRISTOPHER J. FLINN!

New York University, U.S.A.

I develop a model in which exact compliance with child support orders is
synonymous with cooperative outcomes with respect to child good expenditures.
The child support order imposed by institutional agents serves as focal point
for the problem of dividing the gains from cooperation. Compliance is observed
when the gains from cooperation exceed the value of noncooperation for both
parents. The model is estimated using administrative data from the state of Wis-
consin. My estimates imply that increasing child support enforcement activities
may have weak effects on the welfare of children of divorced parents.

1. INTRODUCTION

In characterizing the behavior of divorced noncustodial parents under court orders
to make child support transfers to custodial parents, it is not unusual to hear the claim
that parents meeting their legal obligations are behaving “cooperatively.” When view-
ing children as (quasi-) public goods, cooperative behavior among divorced parents
typically would be taken to imply that efficient levels of expenditure on the children
were made. In this article, I develop and estimate a model of compliance with child
support orders and expenditures on children in which compliance with child support
orders is synonymous with efficient levels of expenditure on the child.

Of particular interest within my model is the role played by institutional agents,
to be thought of as some amalgamation of judges, lawyers, case workers, and legisla-
tors (which, for simplicity, I will often refer to simply as the judge). As you will see
in the data set used in this study, and as been found in numerous empirical studies
on child support transfers, compliance with child support orders is far from perfect.
This observation has led to numerous proposals to increase compliance rates through
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increased criminal penalties for noncompliance, automatic withholding of child sup-
port obligations from the noncustodial parent’s paycheck, and others. I will show
that the move from an environment in which institutional agents have little or no ac-
tual enforcement power to one in which their orders are always carried out does not
necessarily lead to increases in expenditures on children.

In my model, the noncustodial parent is able to choose some level of money trans-
fer to make to the custodial parent, whereas the custodial parent is assumed to make
decisions regarding expenditures on the child; both parents have utility functions de-
fined over their own private consumption and the consumption of the child. The
solution to the parents’ problem under noncooperation can be shown to be unique.
Corresponding to any noncooperative equilibrium, there exists a continuum of coop-
erative equilibria in which each parent’s utility will be at least as high as it is in the
noncooperative equilibrium; in any of these equilibria, transfers from the noncusto-
dial to the custodial parent and expenditures on the child will be higher than in the
noncooperative equilibrium. If the child’s welfare is an increasing function of the ex-
penditures made on it, the child’s welfare also will be unambiguously higher under
cooperation than under noncooperation. Divorced parents are assumed to recognize
the potential welfare gain from cooperation and to trust their ex-spouse to faithfully
implement their side of any agreed-on cooperative solution.? The barrier to imple-
mentation of cooperative solutions is taken to.be the choice of the particular coop-
erative solution to implement. This problem is potentially solved by the institutional
agent in my model.

While the focus of this article is most definitely on the behavior of divorced parents,
some of the substantive issues I address carry over to the case of intact families as
well. In particular, the problem of selection of the particular cooperative solution
to implement is one that also can be expected to impede the implementation of
cooperative outcomes even when parents live together and exhibit some form of
altruism toward one another. Some recent attempts to characterize heterogeneous
modes of behavior within intact households (e.g., Lundberg and Pollak, 1993) have
focused on the nature of the relevant threat point in a bargaining formulation as a key
behavioral determinant. This approach expands the scope of the original bargaining
formulations of intrahousehold decision making that were developed in Manser and
Brown (1980) and McElroy and Horney (1981). However, all these approaches take
as a given that the parents can agree to a bargaining mechanism to be used to define
the cooperative solution. This is the problem I explicitly address here.

In a series of articles, Chiappori and his colleagues have developed an alternative
to the bargaining framework within which intrahousehold allocations can be analyzed
(see, e.g., Chiappori, 1988a, 1992; Bourguignon and Chiappori, 1992). These authors
have essentially made two criticisms of the bargaining approach: first, that it arbitrar-
ily selects one equilibrium from the Pareto frontier based on a particular axiomatic
system and, second, that it produces no empirically testable implications (Chiappori,
1988b). McElroy (1990) and Kooreman and Kapteyn (1990) have attempted to dis-

2 This “trust” may arise from suitable adaption of folk theorem results when one views the static
model presented here as a stage in a repeated game. See Del Boca and Flinn (1994a) for a discussion
of some of these issues.
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pute this second claim by working out conditions for identification, estimation, and
testing in bargaining-theoretic models of household behavior. In response to the first
criticism, one may want to think of the assumption of a particular bargaining frame-
work as an identifying piece of information. In the alternative empirical approach to
household behavior taken in Bourguignon et al. (1994), for example, the assumption
of a particular bargaining framework is replaced with a “sharing rule,” the purpose
of which it is to select a unique point on the Pareto frontier. Whether one uses a
given bargaining solution or a sharing rule, the assumption is that the parties have
agreed to the use of some mechanism to select a unique outcome among the set of
cooperative equilibria. It is this ability of divorced parents to commit to a mechanism
to divide the rents that I question in this analysis. I think I have identified an avenue
for resolving this implementation problem.

The starting point for my analysis is the theoretical and empirical literature on
the behavior of divorced parents and most especially Weiss and Willis (1985), which
was the first attempt to formally model the behavior of divorced parents facing the
problem of reaching efficient divorce settlements. The theoretical and empirical work
of Del Boca and Flinn (1995) serves as an important reference point for comparing
my model’s implications and estimates. Perhaps the seminal article in this area is that
of Mnookin and Kornhauser (1979), who drew attention to the critical role played by
legal and societal institutions in shaping the equilibria outcomes obtained by divorced
parents. In one sense, this article argues that their analysis did not go far enough—in
disputes over the nature of the bargaining mechanism to be used, the institutional
agent must step in to actually suggest a particular (efficient) outcome.

The remainder of this article is organized as follows. Section 2 contains a formal
description of the behavior of divorced parents in terms of transfers and expendi-
tures on the children under noncooperation and under cooperation. Given the child
support order, I then characterize the choice between the two modes of behavior. In
Section 3 I discuss the institutional agent’s role in leading divorced parents to coop-
erative equilibria. Section 4 contains the development of the econometric model used
to recover the distribution of parental preferences in the population of divorced par-
ents. A description of the data used to estimate the model and estimation results are
presented in Section 5. Section 6 contains a welfare analysis, both analytical and em-
pirical, of the effect of switching from a regime of no enforcement of orders to one
of perfect enforcement. Section 7 concludes the article with some parting thoughts.

2. MODELS OF DECISION MAKING AMONG DIVORCED PARENTS

In this section I consider the manner in which divorced parents interact, particu-
larly with respect to making expenditure decisions on child goods. I will allow parents
the freedom to choose between behaving cooperatively or noncooperatively. As I shall
use the term throughout the analysis, by cooperative behavior 1 mean that efficient
levels of expenditures on the public good, the child, are made.

Because the ultimate goal of my analysis is to perform empirical work, I will work
with simple specifications of parental preferences. For tractability and for reasons of
comparability with Del Boca and Flinn (1995), I assume that each parent’s prefer-
ences are defined over private consumption c,, p € {m, f}, and the consumption of
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the child k and that these preferences can be represented by Cobb-Douglas utility
functions:

1 a,In(c,)+ (1 —a,)n(k)  pe{m,f}

where m denotes the mother and f the father, and where each parent’s preference
parameter is contained in the open unit interval.

My analysis (and data) refer to the case in which the mother has legal and physi-
cal custody of the child, by far the most common custody arrangement in the United
States. Given this relationship, I view the mother as controlling expenditures on the
public good, the child. The only way in which the father can affect the expendi-
tures on the child is through transfers to the mother. Then the mother’s choice
variable is k& and the father’s is ¢, the transfer to the mother. I now turn to char-
acterizing expenditures on the child and transfers to the mother from the father
when the parents behave cooperatively and when they do not. In the ensuing discus-
sion, the decision rules of the parents in the two regimes will be denoted {k7, f;},
j = C(ooperative), N (oncooperative).

2.1.  Noncooperative Behavior. 1 first determine expenditures on the child and
transfers from the noncustodial to the custodial parent assuming noncooperative be-
havior. Even though the model is static, it is useful to think of decision making as
proceeding sequentially. Given a transfer from the father, the mother decides how
much to spend on the public good. (I will often refer to the noncustodial parent as
the father and the custodial parent as the mother because this is the actual assign-
ment in the vast majority of sole-custody cases.) The fathers use their knowledge of
the mother’s decision rule in deciding on the size of the transfer to make. Conditional
on the father’s transfer, the mother solves the problem

(2) max «, ln(y/n +1— k) + (1 - am) lll(k)

kel0, vy, +1]

and the mother’s decision rule for expenditures on the child given the transfer is
simply

(3) k;k\/(y/n + t) = (1 - am)(ym + t)

Given the mother’s demand function for child goods, the father’s problem is to
choose the level of the transfer to make to her. His decision rule is given by

@ 63 (3 37) = arg max o In(y = 1) + (1= ) Infk (3, + 1]

This rule can be stated explicitly as follows: Define the variable 7(y,,y;) = (1 -
@;)y; — a;y,. Then
T(y,,,, yr) = 0

(5) [;(ylzr, Y;) =
T(ym’ yf) T(yrm yf) >0
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It is easy to show that there exists a unique Nash equilibrium to this Stackelberg game,
namely (k7 t)(ynx? yf)’ where k(ym’ yf) = (1 - am)[ym + [}:l(ym? yf)] and [(y/m yj) =
£ (Ym> ¥7)- The value of the mother’s and father’s utility-maximization problems un-
der noncooperation are then

(6) V;zlrv(ym’ yf) =y ln[ym - E(ym’ yj) + T(ym’ yt)] + (1 - am) ln[(}z(ym’ yj)]
and
(7) I/fN(ym? yj) = af ln[yf _?(ym’ yj)] + (1 - (1/-) ln[k(ynn yf)]

respectively.

2.2.  Cooperative Behavior. Due to the fact that expenditures on children are
public goods, it is possible to increase the welfare of both parents (and the child,
given that his or her welfare is an increasing function of his or her own consumption)
if a cooperative equilibrium can be implemented. Any cooperative equilibrium will
have the father transfer an amount greater than #(y,,, y;) to the mother and will
have the mother spend more than %(y,,,, y;) on the child. While the noncooperative
equilibrium in this model is unique, there exists a continuum of cooperative equilibria.
The problem of the selection of a particular cooperative equilibrium to implement
is the topic of the following section. In this section I merely characterize the set of
cooperative equilibria in a manner that will be useful for the econometric model that
I develop below.

The Pareto frontier of cooperative welfare levels can be traced out in the following
manner. Imagine that one of the parents, say, the mother, has the ability to select
both k and ¢, though her choices are constrained by the condition that the father
obtains a welfare level of at least 17, Then this pseudochoice problem of the mother
can be represented by

I’\/Jln(ym’ y/'? f/;‘) = rr/Ta/X @, ln(,))m +1i— k) + (1 - am) lll(k)

®) -
st apIn(y, — ) + (1 —a;)In(k) >V,

where I7j is some predetermined constant that is to be thought of (for now) as the
utility level guaranteed to the father using some unspecified mechanism that deter-
mines the division of the surplus from cooperation. The lower bound for this utility
level is taken to be the utility he achieves by not cooperating, V/-N (> yp)- Given the
strict concavity of the parental utility functions, it is not difficult to demonstrate that
the constraint in Equation (8) will always be binding and that the mother’s welfare
is a monotone decreasing function of the guaranteed welfare level of the father.’
The maximum amount of welfare the father can achieve under cooperation is that

* Assume the converse so that the mother makes choices of & and ¢ such that U (y, — ¢, k) > V,‘
By increasing ¢ and holding fixed k, the mother can increase her own welfare by reducing the father’s,
so the original allocation could not have been optimal.
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level which would yield the mother exactly her noncooperative utility level. Then
define the father’s maximum utility (_17]?) implicitly by V., (y,., Y T/—f) = VN3 1)
then the father’s realizable value of cooperation must satisfy V| € [V, 7?], where
the dependencies on the parental income distribution have been dropped for nota-
tional simplicity.

We can solve for the cooperative levels of transfers and child good expenditures
as a function of the parental income distribution and the division of the surplus
from cooperation (represented by Vfc) as follows. Since the welfare constraint on the
pseudochoice problem (Equation 8) solved by the mother is binding, we can write
the constraint as

9) ayIn(y; — 1)+ (1 —ap)In(k) = VF
=y —t =exp(Vf /a) k"
=St=y, - RV

where 1 = (1 — a;)/a; and R(V|) = exp(V[ /a;). Substituting this expression into
the mother’s utility function and solving for child goods expenditures yields

kc(ynn yf, V}’C) = arg m]le{Clm ln[yl)l —k+ yf - R(ijc)k¥n] + (1 - am) ln(k)}
= arg m/?x{am ln[yl —k— R(I/}C)k*ﬂ] + (1 - am)ln(k)}7

where y, = y; +y,, is total parental income. Thus the equilibrium expenditure level
on the public good is given by the implicit function

(10) KV = (= a,)y, = ROVEOITE (VO™

where J = [1 - «,(1+1)] =1 —(«,/a,;.) Note that the equilibrium cooperative
expenditure level on the child may be increasing or decreasing in the father’s value
of the problem depending on whether he is less or more “selfish” than the mother,
that is,

k¢ 0
—_ < o, >
&I/rc m f
(11) ’
ak€
W >0 a, < le
!

with the partial derivative equal to 0 if parental preferences are identical.
Equilibrium transfers from the father to the mother can be written

(V) = yp = RO (V)T



MODES OF INTERACTION BETWEEN DIVORCED PARENTS 551

Given this expression, we have that

at¢ 1 9k¢

/¢ 7 oC

vy Jav;
<0

since as we noted above in Equation (11), the sign of the derivative of Jk¢ /&VfC is
the opposite of the sign of J
We know that in cooperative equilibrium

vy = (V) = RO (VOI

Substituting this expression into Equation (10), we find

(12) kC(Vfc) =6,y + 6y, + 03tC(VfC)
where
a”l
01 = T Hy,
a;
02 =1- &y,
,=1- 22
Ay

The expression given in Equation (12) will turn out to be an extremely useful
one—it gives the relationship between transfers, parental incomes, and expenditures
by the mother on the child along the Pareto frontier. In Figure 1 I plot some exam-
ples of this linear function for a fixed parental income distribution (y,,, y,); in this
example I have set each parental income equal to its mean value in the sample, so
Y, = 5.56 and y; = 11.46.* There are four cases represented in Figure 1, which cor-
respond to four different pairs of parental preference parameters. In Figures 1a and
1d, parental weights on private consumption are the same; in Figure 1a the common
private consumption weight is 0.6, and in Figure 1d it is 0.8. In these two cases, the
cooperative level of expenditures on the child is independent of the transfer from
the father to the mother (since 6; = 0 in this case). In Figure 1b the mother values
child expenditures more than the father (implying 6, > 0). The negative slope of the
cooperative expenditure function in Figure 1c results from the fact that @, < a; in
this case. :

The set of transfers that could be observed in cooperative equilibrium is indicated
on the horizontal axis of each graph. The size and location of this set vary greatly
across the four examples. Comparing the cases in which @, = «;, the “cooperative”
set of transfers is the interval [3.47,5.44] when «, = 0.6 (Figure 1a) but shifts down

* These represent monthly income figures expressed in hundreds of 1980 dollars. Other descriptive
statistics for the sample are presented in Section 3.
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FIGURE 1

COOPERATIVE {1, k} PAIRS: (A) @, = 0.6, a; = 0.6; (B) @, = 0.6, a; = 0.8; (C) @, = 0.8, &ty = 0.6;
®) a,=08,a,=08.

to the interval [1.21, 4.27] when both parents are relatively more selfish (a0, = 0.8;
Figure 1d]. Comparing the cases in which one parent has an own-consumption utility
weight of 0.6 and the other has an own-consumption utility weight of 0.8, it can be
seen that the cooperation sets depend critically on the identity of the more-selfish
parent. When the mother is more selfish (Figure 1c), the set of cooperative transfers
is [4.09, 6.90]; when the father is more selfish (Figure 1b), the set shifts down to the
interval [0.79, 3.21]. The variability in the cooperative sets of transfers, conditional on
the observed parental income distribution, is one of the focal points of my analysis.

Before turning to the issue of the how divorced parents can be induced to cooper-
ate, for future reference it will be useful to give a characterization of the cooperative
solution to this public goods problem. Begin by conditioning on a level of transfers
from the father to the mother 7. Then use the relation given in Equation (12) to
define a level of welfare for each parent associated with the transfer of 7 and ex-
penditures on the child of k(?) = 6, ¥; + 6,y,, + 05i. Define the welfare level of the
father given 7 by

V(s v vp) = apIn(y; = 1) + (1 - ) Infk(D)]
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and the welfare level of the mother by
IA/I)I(?; Yim> y]‘) = Qy ln[ylll + i - I%(f)] + (1 - am) ln[l%(f)]

where I7p is equal to —oo when any argument in the utility function has a nega-
tive value. Then, given #, two divorced parents with a given income distribution will
cooperate if and only if both of the following weak inequalities are satisfied

I?f(?;ym’ yf) = VfN(ym: yj)
(13)
V;)z(f;ym’ yf) = V;;}zv(ym? yf)

Given i, y,,, and y;, I define C(7, y,,, y;) as the set of pairs of («,,, a,) such that
Equation (13) is satisfied. Thus C(¢, y,,, y;) is the set of preference parameter pairs
for which a cooperative equilibrium with transfers 7 and child good expenditures
l%(?) exists. The set C figures prominently in the remainder of this article; further
characteristics of C are discussed in the following section.

3. IMPLEMENTING COOPERATIVE SOLUTIONS

I argue that even when institutional agents have little enforcement power, indeed,
even when they have none, they still can play a significant role in determining the
form of the interaction between divorced parents. There are many well-known prob-
lems connected with the implementation of cooperative solutions; here I focus on
one often not emphasized and ignore other more commonly discussed issues. In par-
ticular, I will view divorced parents as being willing to behave cooperatively and as
being trustful that their ex-spouse will implement any mutually agreed to coopera-
tive equilibrium. The problem on which I wish to focus concerns the selection of a
particular cooperative equilibrium. While there currently exists a methodologic de-
bate in the literature on intrahousehold bargaining (within intact households) on the
proper way to estimate demand systems when the equilibrium outcome can in prin-
ciple lie anywhere on the Pareto frontier, it is always assumed that the participants
in the bargaining problem are able to choose a unique outcome or at least agree to
the use of a mechanism that chooses it for them. I see this problem, particularly in
the context of nonintact housecholds, as being fundamental. I view the institutional
agent as potentially being able to resolve this issue by “suggesting” a given allocation
indirectly through the child support order. That is, let a point on the Pareto frontier
be associated with a transfer of 7 and child good expenditures of k. Let the institu-
tional agent’s child support order s represent 7, so that when the father transfers s,
the mother’s level of expenditure on the child will be /Ac(s) The “judge” then serves
as a sort of “focal arbitrator” in the language of Myerson (1991:111), who states:

[W]e say that an individual is a focal arbitrator if he can determine the focal
equilibrium in a game by publicly suggesting to the players that they should all
implement this equilibrium. Even though his suggestion may have no binding
force, if each player believes that every other player will accept the arbitrator’s
suggestion, then each player will find it best to do as the arbitrator suggests,
provided that the arbitrator’s suggestion is an equilibrium. Thus, a game with
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a large set of equilibria is a game in which an arbitrator or social planner can
substantially influence players’ behavior.

An institutional agent having this role then “suggests” a particular cooperative
equilibrium implicitly by announcing a child support order s. The parents determine
whether or not the pair (k(s), s) implies utility values that lie on the Pareto frontier.’
If they do, then this particular cooperative equilibrium is the one that is implemented.
If (I%(s), §) is not consistent with a cooperative equilibrium, then a noncooperative
equilibrium is observed. In either case, then, cooperative or not, since the focal ar-
bitrator suggests only one value of s, the observed equilibrium outcome is unique.
Under the model structure, we know that a cooperative equilibrium was implemented
if the child support transfer is exactly equal to the order. If this is not the case, then
the equilibrium is noncooperative.®’

Under this interpretation of the interaction between divorced parents and institu-
tional agents, it is easy to understand my concern with the set C(%, y,,, y;) defined
earlier. After replacing 7 with s, the set C(s, y,,, y;) defines all pairs of preference
parameters (e,,, a;) that are consistent with the parents “accepting” the suggestion
of the judge and implementing the cooperative equilibrium. Some examples of the
shape of this set are contained in Figure 2. Figure 2a plots C for the case in which
each of the three arguments has been set at its mean value in the sample. Figure 2b
plots C evaluated at the 10th percentile of the sample distribution for each argument,
and Figure 2c plots C with each argument corresponding to the 90th percentile of
the sample distribution. In all cases the shapes of the cooperation set C are simi-
lar. There is some suggestion of nonconvexity, though this poses no problems for my
estimation procedures or inference. The set C in the examples is always connected,
and in fact, it is possible to prove that C has this property for all values of the triple
(s, Y ¥r)-* Note that the size of the sets C, as measured by area, varies somewhat
across the three examples. (The size of C also can be viewed as the probability of
compliance when the preference parameters are jointly distributed as independent
uniform random variates on [0, 1]2.)

% Recall that we are only considering cooperative equilibria in which efficient expenditures on the
child good are made, i.e., those (k, t) equilibria which produce utility realizations that lie on the
Pareto frontier.

¢ There are values of the preference parameters of the two parents for which the noncooperative
equilibrium transfer would be exactly equal to the child support order. In such a case, one could not
distinguish between the cooperative and noncooperative regimes. However, this set of preference
parameters is of measure zero, and thus ignoring it poses no danger with respect to misspecification
of the econometric model. .

"Myerson’s focal arbitrator facilitates selection of a particular noncooperative equilibrium from
a multiplicity of possible noncooperative equilibria. My focal arbitrator attempts to assist parents in
selecting an efficient equilibrium from a continuum of such equilbria. If my focal arbitrator “fails,”
due to imperfect information regarding parental preferences, the result is a uniquely determined
noncooperative equilibrium. It is not clear what “failure” of a focal arbitrator would imply in the
Myerson context.

8 While connectedness may be a pleasing property for C to possess, all my estimation procedures
and policy experiments would be valid even if C was not connected. This is potentially important if
one wished to estimate the model under alternative utility function specifications that may produce
sets C that are not connected.
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FIGURE 2

PLOT OF COOPERATION SET: (A) y,, = 5.56, y, = 11.46, s = 2.25; (B) y, = 2.80, y, = 5.69,
s =0.85; (C) y,, =898, y, = 17.78, s = 4.13

To illustrate the sizable gains in child expenditure associated with cooperative out-
comes, in Figure 3 I plot expenditures on the child as a function of the preference pa-
rameters of the parents for “average” sample parents. Expenditures on the child are
greatest when neither parent values private consumption (i.e., @,, = 0 and a, = 0),
in which case k = I, + I;. The surface smoothly decreases as we move away from
that point until we reach the set of points contained in C, at which point the surface
displays the noticeable bulge produced by the relatively high levels of child good ex-
penditure associated with cooperation. As the “selfishness” of the parents continues
to increase, we move out of the set C and back into the low levels of expenditure
associated both with selfishness and with noncooperation.

There are a number of possible criticisms one can level against the conceptual
framework used here. I discuss them and attempt to justify the equilibrium concept
I employ in the context of the following example. Consider the case in which the
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FIGURE 3

EXPENDITURES ON CHILD WITH y,, = 5.56, y, = 11.46, s = 2.25

parents have identical utility functions® given by
U, =0.7671In(c,) + 0.233 In(k)

and let the parents have the mean incomes in the sample, y, = 5.56 and y, =
11.46. The noncooperative equilibrium would have the father transfer nothing to
the mother, since 0.233y, — 0.767y,, < 0. With a transfer of 0, the mother sets
ki = (0.233)(5.56) = 1.295. Thus the noncooperative equilibrium is (¢ = 0, k3, =
1.295). In the noncooperative equilibrium, the father’s equilibrium utility level is
VfN = 0.7671n(11.46) + 0.2331n(1.295) = 1.931, while the mother’s equilibrium util-
ity level is VY = 0.767 In(5.56 — 1.295) + 0.2331n(1.295) = 1.173.

From Equation (12) we know that when the preference parameters of the two
parents are identical, the cooperative level of expenditures on the child is fixed at
k€ = (1= a,)(y, +y;) = 3.966. The maximum level of transfers associated with a

? The preference parameter values correspond to the estimated average levels of a,, and a, from
specification 3 below.
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cooperative equilibrium is given by
VN =a,In(y, = 1)+ (1 = a,)In(k)

e
==y —exp(V} /ap)(k")< +)
=3.301

The minimal level of transfers associated with a cooperative equilibrium occurs at
the point where the father gets the entire surplus, or

VN =, ln(ym - kC + £) + (1 - a/}) ll'l(kc)

m

=

=1i= kC Y~ exp(l/ﬂll\//ap)(kc)(_%p_
= 1.443

Then, under my model structure, a cooperative outcome will occur whenever s €
(1.443,3.301). Beginning in the mid-1980s in Wisconsin, order guidelines specified
that a noncustodial divorced parent of one child should pay 17 percent of his or her
gross income to the custodial parent. In my case, this guideline would have resulted in
an order of (0.17)(11.46) = 1.948, which is an element of the “cooperation set” in this
case. Therefore, given this order, my modeling assumptions result in a cooperative
equilibrium of [t = s = 1.948, k(s) = 3.966].

It may be objected that other reasonable equilibria also exist. There exists an
uncountable set ¥ consisting of pairs (¢, k) that yield utility outcomes that Pareto
dominate those associated with the noncooperative equilibrium yet do not lie on the
Pareto frontier. Parents facing the choice of implementation of some (¢, k) € ¥ or
the noncooperative pair (3, k) would always opt for the former. For example, one
alternative equilibrium framework that also produces a unique equilibrium is the fol-
lowing. As earlier, assume that whenever («,,, a;) € C(s, ¥,,, ¥;), the noncooperative
equilibrium is not implemented. After receiving the amount s from the father, the
mother chooses an expenditure level on the child sufficient to make the father no
worse off then he would be in the noncooperative equilibrium.! Then the mother
solves

max a In(y, +s—k)+ (1 —a)ln(k)
(14)
st aln(y; —s)+ (1 —a)ln(k) = V)

Let the solution to Equation (14) be denoted k**. Since the constraint will always be
binding, we have k** = exp{[V} — aIn(y; — s)]/(1 — a)}. In my example, k** = 2.393.

'"One might think of this constraint on her choice as arising in the context of a repeated game,
in which case failure to ensure that the father is at least as well off transferring s as behaving
noncooperatively in any period would result in noncooperative behavior in all future periods.
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There are some interesting differences and similarities between this alternative
equilibrium framework and the one used in this paper. First, by construction, in
both cases the event ¢ = s signals that a noncooperative equilibrium was not imple-
mented. However, in the case of “cooperation,” k** < l%(s). In my example, k** is
84.7 percent greater than kj but is 40 percent less than k(s)—thus there are large
differences in the distributions of gains from cooperation under the two equilibrium
concepts. Given that («,,, @;) € C(s, y,,, y;), under the alternative equilibrium con-
cept, mothers do better, children worse, and fathers much worse. In fact, under the
alternative equilibrium, fathers would be indifferent between cooperative and nonco-
operative outcomes, which raises some questions as to the implementability of such
an equilibrium.!!

In the absence of data on expenditure levels k, it is not possible to empirically
investigate which of these two equilibrium structures, if either, adequately captures
the observed dependencies among the variables referenced by the model: y,,, y;, £, k.
In the estimation of household bargaining models (for intact families), the assumption
of efficiency is key to identification of model parameters.'? In the end, I have chosen
to use an equilibrium framework that also imposes this condition, though the reader
should bear in mind that the likely gains from cooperative behavior (in terms of
expenditures on the public good) are larger than they would be if T also allowed for
the implementation of cooperative equilibria that were not efficient.

I conclude this section with a brief discussion of an important issue—the determi-
nation of the ordered amount s. In the context of noncooperative equilibria, a best
response of each agent is to behave according to the “suggested” equilibrium as long
as they believe all the other agents will do likewise. In the case of the choice over
cooperative equilibria, the best response argument needs to be modified somewhat.
If we consider the model in the context of a repeated game to which folk theo-
rem results apply, then implementing the particular cooperative outcome selected by
(k(s), s) whenever (a,,, a 1) € C(s, y,,, ¥y) is a best response if the only alternative is
the noncooperative outcome. This is true no matter how the amount s is determined.
The only requirement I impose on the determination of s is that it be exogenous (i.e.,
not subject to the influence of the parents).'* As is the case in most states currently,
child support orders typically are issued under strict guidelines, which express order
amounts as simple functions of the income of the noncustodial (and sometimes the
custodial) parent and the number of children. Orders defined in this manner clearly
satisfy the exogeneity condition.

' To ensure participation of the father in the alternative cooperative equilibrium, the mother could
increase spending on the child to k** + &, where ¢ is some arbitrarily small positive amount. This
solves the participation problem at the cost of introducing nonuniqueness through the indeterminancy
of e.

'2In the two main approaches taken to the estimation of these models, the cooperative allocation
of expenditures is assumed to be associated with Pareto-efficient outcomes. A specific point on the
frontier is chosen through the use of either a Nash bargaining model or by adding a “sharing rule”
that uniquely divides the cooperative surplus.

BIf s were endogenously determined, one would expect cooperative behavior always to be the
end result.
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4. ECONOMETRIC MODEL

All divorced parents in my sample are assumed to have Cobb-Douglas utility func-
tions as given in Equation (1). While we do not observe expenditures on the child,
we do observe transfers. Given the parental incomes y,, and y,, if an order is exactly
complied with, we learn that parental preference parameters belong to the cooper-
ation set C(s, y,,, yy). If the transfer is not equal to the order, we learn something
about the father’s preference parameter a,, and conditional on this information, we
learn something about the mother’s value of «,,. In particular, if we know the exact
value of @, in the noncooperative case, we know that the mother’s value of «,, must
be such that the parents did not choose to cooperate. I now derive the likelihood
function for the model in detail.

Conditional on the child support order, the function of interest to us is the joint
distribution of the preference parameters of the divorced mothers and fathers. De-
note this distribution by F(a,,, a;; 8), where 6 is an unknown vector-valued param-
eter that completely characterizes the cumulative distribution function F; I further
assume that F is continuously differentiable everywhere on [0, 1], with the density
of F given by f. Each pair of divorced parents has preference weights that are draws
from F. It is reasonable to assume that these draws are independent across pairs
of divorced parents. The assumption that each set of parents draws its preference
weights from the same distribution essentially is made for purposes of identification.
The likelihood function is formed on the basis of this random-sampling assumption.

To describe the construction of the likelihood, it seems worthwhile to distinguish
three cases. Case A is defined by transfers being strictly positive but not equal to the
ordered amount. This case includes both positive transfer levels less than the ordered
amount and those greater than the ordered amount. Case B obtains when there is
no transfer from the noncustodial parent to the custodial parent. Case C is defined
as the cooperative case, in which child support transfers are exactly equal to orders.

CAsEA. >0, t#s.
When ¢ # s, we know that the equilibrium is noncooperative, so the transfer that

the father makes to the mother is given by

(15) t=(1- af)yf —apy,

Since we observe ¢, y,,, and y;, this implies that the value of the father’s preference

parameter is
yr—1
(16) oy = ——
! 3,

Now the joint density of the transfer made by the father and the preference parameter
of the mother is given by
1
f (alll’ yf_)
Vi

1 yr— t>
18 =—fle,, —
9 Y f( Vi

17 1) = o2y
( ) g(am’ - 7
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Given ¢ # s, we know the value of «;, and we know that, conditional on that value,
the mother’s preference parameter is not contained in the set C(s, y,,, ;). Then the
likelihood contributed by an observation of this type is

1 yf —f
(19) LA(t’ S5 Y y}) 2/(; X|:<am’af = y ) ¢ C(S’ Y yf)
1 t
X — f(ann Yf ) da/n
Yy Y

where y denotes the indicator function that assumes the value 1 when the logical
statement is true and otherwise is equal to 0.

Case B. t=0.

In this situation, I only know that the noncooperative equilibrium is one in which
the father would choose to make no transfer to the mother. For this to be true, I
must have

(20) a =2

Furthermore, for any value of a, that satisfies this inequality, the value of the
mother’s preference parameter must not be contained in the cooperation set. Thus
the probability of an observation of this type is

! 1
(21) LB(S? Yins yf) = /L/_ [] X[(am’ af) ¢ C(S, Y yj)] .f(alll’ af; G)dam daf

Note that the lower limit of integration for the father’s preference parameter is the
right-hand side of Equation (20).

Case C. t=s.
In this case, the fact that the parents are cooperating indicates that their preference

parameters are contained in the set C(s, y,,, y;). The probability of this event can be
written as

Lol
(22) LC(S? Yins yf) = ~/0 -/O X[(ann af) € C(S’ Yins yl)] f(am? le; 0) dam daf

The log likelihood for the sample is then given by

(23) lIlL = ZIH[LA(t’ S, ym’ yf)] + ZIH[LB(S’ ym’ yf)]
S S
+ Z ln[LC(S? Yins yf)]
S¢

where §; denotes the set of sample members belonging to “class” J, J = A4, B, C, and
where individual subscripts have been omitted for simplicity. Estimation proceeds by
first choosing a parametric family of distributions F with support [0, 1]2. Once the
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family of distributions is chosen, the parameter space for 6, denoted @, is defined.
The maximum-likelihood estimator for 6 is then defined by A = arg max,q In(L).
Given the parametric distributions we have chosen, the usual regularity assumptions
are satisfied so that the consistency and asymptotic normality of 6 is ensured.

The model presented is undeniably a highly structured one; it more or less has
to be, given my ambitious goal of identifying parental parameters based only on the
relationship between child support orders and transfers. In such a situation, it is likely
that the inferences I may draw concerning the distribution of parental preferences
could be sensitive to the families of distributions I choose to estimate. To informally
examine the sensitivity issue, and to learn something of a pragmatic nature concerning
identification, I estimated the model under a variety of assumptions on F.

In total, I estimated six different specifications of the model, some of which were

_special cases of the others. The first and second specifications estimated were based
on the power-function distribution and were predicated on the independence of «,),
and a;. The power function p.d.f. for parent p is given by

0,1

(24) (e, 8,)=0,ap 0,>0,p=m,f

In specification 1 I assume that the parameter 6,, = 6,. In specification 2 I allow
these parameters to be different.

In specifications 3 and 4 I continue to maintain the assumption that the parental
preference parameters are independently distributed, and I assume that at least one
parental preference parameter is distributed as a beta. The beta p.d.f. is given by

L6, +6,) -

(25) f(a,0,,65)= o) a) (1- oz.p)”%”l 0,>0,0,>0,p=m,f
» »

Specification 3 is based on the assumption that the preference parameters for both
parents are independent draws from the same beta distribution (hence 6! = (9]1r and
62 = 9}). In specification 4 I originally attempted to allow both parents to have pref-
erence parameters that followed different beta distributions but found that the log
likelihood was ill-behaved in this case.' In response, I assumed that the father’s pref-
erence parameter was distributed according to a beta, with the mother’s preference
parameter distributed according to a (one-parameter) power-function distribution.

My final family of distributional assumptions was based on the bivariate normal.
Assume that (x,, x,) is drawn from the bivariate normal p.d.f. fg(x; u, %), where p
denotes the mean vector and % denotes the covariance matrix of the vector x. Then
define

exp(x,)

T Trewty T

1 shall discuss my interpretation of this phenomenon when I present the results in the following
section.
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The distribution of («,, a,) is given by

1 1
am(]' - am) aj'(l - af)

a”l a
i o) ol 5

This specification allows us to relax the independence assumption on the parental
preference parameters in a tractable way. The bivariate p.d.f. (Equation 26) has five
parameters, two in the mean vector u and three in the covariance matrix ). Not
unsuprisingly, I found that it was not possible to estimate all these parameters without
_ further restrictions. I decided to restrict the marginal distributions of the preference
draws to be identical so that w, = u, and o (rf. I impose this restriction in

both specifications 5 and 6. In addition, specification 5 imposes the independence
restriction o, ; = 0. The parameter o,, , is unrestricted in specification 6.

(26) f(ann Qps s 2) =

5. DATA AND ESTIMATION RESULTS

The data used to estimate the model are identical to those which were used in Del
Boca and Flinn (1995). Besides the fact that these are relatively unique, high-quality
administrative data, it is also of interest to see to what extent estimates of parental
preferences differ across the two quite different modeling frameworks. Del Boca and
Flinn (1995) viewed the parents as always behaving noncooperatively; in their model,
the noncustodial agent only complied with child support orders when the noncom-
pliance “cost” was sufficiently great. Del Boca and Flinn (1995) present estimates of
the distribution of father’s preference parameters and the cost of noncompliance dis-
tribution; in that model, the distribution of mother’s preference parameters was not
identified. In contrast, under the current specification, the joint distribution of the
preference parameters of mothers and fathers is identified. Thus in both models 1
can identify the marginal distribution of the father’s preference parameter, and I will
compare my estimates of this distribution.

The data consist of 222 divorce cases adjudicated in the years 1980-1982 in the
state of Wisconsin. The original sample was drawn from court records involving di-
vorce and paternity cases in 18 counties in the state. The final sample I use is a small
portion of the original sample, which is due to extensive amounts of missing data in
the original records and the stringent inclusion criteria I specify. In particular, I have
included only divorce cases in which one child was involved, the mother was awarded
sole legal and physical custody, and a child support order was in effect. The data con-
sist of the reported monthly income of the mother and the father at the time of the
final divorce stipulation'® and the child support order and recorded payment in the
fifth month after the child support order took effect. I chose the fifth month so as

'S When the reported monthly income for either parent was less than $280, I set it equal to $280.
My reasoning was that potential welfare benefits or minimum wage employment could have yielded
at least this level of income. This adjustment was made for 21.6 percent of the mothers and 1.3
percent of the fathers. :
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TABLE 1
DESCRIPTIVE STATISTICS: MEANS AND (STANDARD DEVIATIONS)

Variable All t=0 O<t<s t=ys t>s
t 1.48 0 1.98 2.30 3.06
(1.70) (1.45) (1.48) (1.92)
s 2.25 2.12 2.57 (same) 2.11
(1.49) (1.54) (1.53) (1.24)
Vo 5.56 5.36 5.17 5.94 5.38
(2.56) (2.24) (2.51) (2.86) - (2.50)
¥ 11.46 11.25 10.38 11.71 12.74
(8.76) (7.68) (3.89) (6.59) (18.63)
N 222 83 31 84 24

Proportion 0.37 0.14 0.38 0.11

to minimize startup problems that may have existed in the administrative recording
system. The reported transfers in the fifth month of the order period were adjusted
for a small number of cases when I deemed them likely to be mismeasured.'® All
variables are measured in terms of 1980 dollars.

Descriptive statistics for the sample are presented in Table 1; each entry for a
variable reports the mean and standard deviation (in parentheses) for the sample
or a particular subsample. We first note (from the bottom line of the table) that
the majority of cases are either transferring nothing or are transferring exactly the
ordered amount. Each of these groups represents about three-eighths of the sample.
The remainder of the sample is almost evenly split between cases in which the father
transfers a positive amount that is less than the order and cases in which he transfers
more than the ordered amount.

The first column contains mean and standard deviations of the variables for the
entire sample. We note that the mean income of the fathers is about twice as high
as the mean income of the mothers. The average order is about 20 percent of the
average income of fathers, whereas average transfers are about 13 percent of the
average income of the father. There is substantial dispersion in the incomes of the
fathers. This is in large part due to the presence of an outlier; the income value
reported for this case, while large, is believable. We also should bear in mind that
these are data that were reported to the court and that fathers had no reason to
inflate their income reports.

There do not exist many striking differences in the means or standard deviations
of the variables across payment groups. For the group comprised of fathers who
transfer more than the ordered amount, which contains the outlier mentioned above,
the mean income of fathers is high, certainly relative to the average child support
award. For the group of individuals who pay exactly the ordered amount, the mean
income of both parents is higher than the corresponding mean for the entire sample.

18 A description of the adjustment procedure appears in Del Boca and Flinn (1995:1253). Essen-
tially, I recorded individuals as exactly complying with the order in the fifth month if (1) #; = s5,
(2) ty+ b5 =54+ 85, (3) ts + tg = 85 + 85, OF (4) £y + &5 + {g = 5, + 55 + 55, where £; and s; denote the
payments and orders in month j in the order period. My reasoning was that if any of these condi-
tions held, it was likely that the father was attempting to pay the ordered amount in the fifth month
and that the monthly transfer was misrecorded into an adjacent month or months.
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Mean orders for this group are close to the mean for the entire sample. The group
with the highest average orders are the “partial compliers,” i.e., those cases in which
the father makes positive transfers but for less than the ordered amount. We also note
that in this case both mean parental incomes are the lowest across the four groups.
For the cases in which the father made no transfer, average values across orders and
- parental incomes are not very different than they are in the entire sample, although
they are slightly lower for each of the three variables.

Table 2 contains estimates of the six model specifications described in the preceding
section. To enhance interpretation, I also present graphs of most of the estimated
marginal densities of the preference parameters of the parents; Figure 4 contains
graphs of the preference parameter densities for the model specifications in which
the distributions of preference parameters are restricted to be the same, and Figure
5 contains plots of the preference parameter densities when these densities are not
restricted to be identical for mothers and fathers. Table 3 contains reports of the
implied first and second moments of the preference parameter distributions and some
measures of model fit.

In specification 1 the preference parameter draws of mothers and fathers are as-
sumed to come from the same power function distribution, and the draws are as-
sumed to be independent. The estimated density appears in Figure 4a. We can see
that the mass is concentrated on the right side of the support of the distribution; for-
mal tests decidedly reject the null hypothesis that the density is uniform, for example.

TABLE 2

MAXIMUM-LIKELIHOOD ESTIMATES OF PREFERENCE DISTRIBUTIONS
(ASYMPTOTIC STANDARD ERRORS IN PARENTHESES)

Specification
Parameters 1 2 3 4 5 6
Power p.d.f.
8, 3.018 5.092 11.941
(0.214) (2.029) (9.553)
8, 3.018 3.004
(0.214) (0.217)
Beta p.d.f.
3! 2572
(0.280)
&2 0.783
(0.094)
5 2.572 2.313
' (0.280) (0.278)
5 0.783 0.672
(0.094) (0.093)
Normal p.d.f.
m 1.666 1.679
(0.148) (0.150)
o 1.420 1.445
(0.105) (0.117)
p 0 0.143
(0.617)
In L —357.322 —356.479 —353.227 —358.841 —358.672
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FIGURE 4

ESTIMATED P.D.F. OF a,,: (A) SPECIFICATION 1; (B) SPECIFICATION 3; (C) SPECIFICATION 5

From Table 3 we learn that the mean private consumption weight (e,,) is 0.751, and
the standard deviation of the distribution is 0.193.

Under specification 2 we continue to assume that the parents take independent
draws from a power-function distribution but relax the assumption that the two dis-
tributions are identical. The graphs of the two marginal densities appear in Figures 5a
and 5b. We see that the mother’s density has substantially more mass in the right side
of the support than does the father’s. The mean private consumption weight for the
mothers is now 0.836, as opposed to 0.750 for the fathers, which on the face of it
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FIGURE 5

SPECIFICATION 2; (B) @, SPECIFICATION 2; (C) a,,, SPECIFICATION 4;

would indicate that mothers tend to be less altruistic than fathers, a somewhat sur-
prising result. However, I will argue that identification of the mother’s preference
parameter distribution using only the data available to me is quite tenuous. In this
case, their is strong evidence for this claim if we note the large standard error as-

sociated with the point estimate of the parameter &

TABLE 3

m

EVALUATION OF BEHAVIORAL MODELS

(reported in Table 2 under

Specification

Statistic 1 2 3 4 5 6

@, 0.751 0.836 0.767 0.923 0.774 0.774
a; 0.751 0.750 0.767 0.775 0.774 0.774
SD(e,,) 0.193 0.139 0.203 0.072 0.204 0.206
SD(a;) 0.193 0.194 0.203 0.209 0.204 0.206
Pr(C) 0.314 0.337 0.293 0.325 0.316 0.306
Pr(C|C) 0.393 0.393 0.405 0.429 0.417 0.417
Pr(N|N) 0.630 0.630 0.638 0.652 0.645 0.645
Prop. Correct 0.541 0.541 0.545 0.568 0.559 0.559
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specification 2). A likelihood ratio test of specification 2 versus 1 produces a test
statistic of 2.282, which has a probability of 0.131 under the null hypothesis that
d,, = 8;. Thus there is no statistical evidence that the marginal distributions of pref-
erence parameters differ across the parents when we restrict attention to the power
function distribution.

Heuristically speaking, the practical identification issue concerning the recovery of
the mothers’ preference parameter distribution relates to the dependent variables
with respect to which the likelihood function is defined. There are really two de-
pendent variables in the model, conditional on the order and the parental income
distribution, which are the transfer and child expenditures. When the transfer made
is not equal to the support order, little is learned concerning the mothers’ prefer-
ence parameter distribution, although especially for cases of partial compliance or
when more is transferred than is ordered, we learn a substantial amount about the
distribution of the father’s parameter. It is never possible to recover the exact value
of the preference parameter for the mother; in all cases, conditional on the size of
the transfer, we can only assign the mother’s parameter value to a relatively large
set. This makes it difficult to learn the details of this distribution, especially given
the modest sample size with which we are working. Clearly, it would be possible to
increase the precision with which we estimate the joint distribution of parental pref-
erences if information on both on transfers and expenditures on the child good were
available. Unfortunately, there is no nationally representative data set available that
has high-quality information on both these choice variables."”

In specification 3 I assumed that parental draws were independent, with both be-
ing generated from the same beta distribution. The beta nests the power-function
distribution (when 8‘20 = 1), so first I was interested in determining whether specifi-
cation 3 provided a significantly better fit of the data than did specification 1. The
likelihood ratio test statistic for this comparison is 3.968, which has a probability of
0.046 under the null hypothesis that 53, = 1. Especially given the modest sample size,
I took this as evidence in support of the beta assumption. We can see from the com-
parison of Figures 4a and 4c that the estimated density noticeably changes in shape,
although from Table 3 we note that the first two moments of the distribution do not
change markedly.

I then attempted to generalize the model by assuming that both parents drew
from separate beta distributions, although I was unsuccessful in obtaining conver-
gence in this case. Roughly speaking, allowing the distribution of the mothers’ pref-
erence parameters to depend on two unknown parameters asked too much of the
data, especially given that the fathers’ preference parameter distribution was allowed
to depend on two unrelated parameters. I could only obtain convergence by restrict-
ing the mothers’ distribution to be indexed by one parameter and thus adopted the
power-function-distribution assumption for their preference parameter draws. The

'"In 1987 the NLS72 questionaire contained a special module for divorced parents in the sample.
Information was collected on custody type, visitation rates, incomes of the parents, child support
orders and payments time-aggregated over a year, and some information on the frequency with which
the noncustodial parent made various types of child good expenditures. The expenditure information
collected is relatively crude, and more important, no information is available on the expenditures of
the custodial parent. See Weiss and Willis (1993) for a detailed description and use of these data.
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preference parameter densities for the two parents are plotted in Figures 5¢ and 5d.
Under this specification, there is considerable mass close to the value of 1 for the
mothers. The mean «,, for the mothers is estimated to be 0.923 (from Table 3), al-
though I hasten to point out the imprecision of my estimate of this parameter. While
the point estimate of the power function parameter is 11.941, the standard error is
9.553. This once again illustrates the difficulty of precisely estimating this distribution
when only data on transfers are used. In any event, it is the case that the likelihood
value associated with specification 4 is the lowest I obtained across the six specifica-
tions estimated.'® For this reason, estimates from this specification continue to merit
some attention.

The final two specifications were estimated under the assumption that the pref-
erence parameters were deterministic transformations of bivariate normal random
variates; the transformation mapped both normal random variates into the unit in-
terval. Given my experiences in estimating the other specifications, I decided to esti-
mate both these specifications under the assumption that the marginal distributions
of preference parameters for the parents were identical. In specification 5 I assume
that the underlying normal random variables are independently distributed, whereas
under specification 6 I allow them to be dependent.

Since the marginal densities estimated under specifications 5 and 6 were essentially
identical, I only present the plot of the density associated with specification 5, which
is exhibited in Figure 4c. The shape of the density is quite similar to that associated
with the restricted beta estimated in specification 3 (which appears in Figure 4b).
The only major difference in the two plots occurs around the value 1, where the den-
sity associated with specification 5 is constrained to come down to 0. Apparently this
characteristic results in the transformed normals associated with specifications 5 and
6 fitting the data less well than the beta and even the one-parameter power func-
tion distribution (comparing the log likelihood values in Table 2). When I estimate
the model allowing for dependence of the draws, my estimate of the correlation co-
efficient of the underlying normal random variates is 0.143, although the standard
error of the estimate is extremely large (0.617). This once again séems to reflect the
difficulty of identifying the preference parameter distribution of the mothers, even
though the marginal distributions have been restricted to be the same. While it is
possible that the preferences of the divorced parents are independently distributed,
one probably should have access to data on child expenditures as well as transfers
before seriously trying to evaluate this hypothesis.

It is interesting to compare estimates of the fathers’ preference parameter distri-
bution from the noncooperative model presented in Del Boca and Flinn (1995) with
those obtained here. First note the stability of the estimates of the first two moments

18 The likelihood ratio test of specification 4 against specification 1 (with an associated two restric-
tions) yields a test statistic of 10.472, which has a probability of 0.005 under the null. The likelihood
ratio test statistic of specification 4 versus specification 2 (with one restriction) is 8.19, which has a
probability value of 0.004 under the null. Specifications 3 and 4 are not nested, since in specifica-
tion 4, &2, = 1, although in specification 3, 8} = &} and &2, = &;. Nevertheless, the log likelihood
associated with specification 4 is considerably higher than the log likelihood associated with spec-
ification 3. In the policy experiment conducted below, I use estimates from both specifications 3

and 4.
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of the distribution of @, across the six specifications (which are reported in Table 3).
The estimated means range from 0.750 to 0.775. In Del Boca and Flinn (1995), esti-
mates of mean «, across four model specifications ranged from 0.756 to 0.796. Thus
both models seem to be picking up similar features in the distribution of the data,
even though the modeling framework itself is very different. If one wanted to more
formally test between the two models, it seems that actual expenditure data would
be indispensable. I shall return to this point in the conclusion.

I end this section with a brief consideration of measures of fit; since compliance

with orders is central to my model, characteristics of predicted compliance proba-
bilities on a case-by-case basis and over the sample are the focus of attention. For
each case in the sample I first compute the predicted probability of compliance given
the cases characteristics (s, y,,, y;) using the estimated joint distributions of («,,, a)
from my six model specifications. The expression used to compute this probability
for each case is the term that appears on the right-hand side of Equation (22). After
computing this vector of probabilities, I did two things with it. The first was to com-
pute the average in the sample, which, if the model is correctly specified, should equal
the observed proportion of individuals in the sample for which the transfer is exactly
equal to the order. The second exercise was an assessment of the degree to which
the expected probability of compliance was related to the compliance outcome on a
case-by-case basis. This was done by first rank ordering the cases in terms of the pre-
dicted probability of compliance. I took the 38 percent of the sample with the highest
predicted probabilities of compliance and denoted these as predicted compliers.' For
the set of cases for which compliance was predicted, I computed the proportion of
cases for which compliance was observed. I also computed the number of noncom-
pliance outcomes over the set of predicted noncompliers and the total proportion of
cases classified correctly.
__The predicted proportion of cases in which compliance is observed in the sample,
Pr(C), is given in Table 3. Since the actual proportion of compliance cases is 0.38, we
see that my specifications have underestimated the sample proportion, although for
some specifications the level of agreement is relatively high (0.337 for specification
2 and 0.325 for specification 4). Since the population probability of complying is
not explicitly used in the estimation, and given the small sample size, I think the
various specifications have done a reasonably good job of approximating the sample
proportion.

This said, the ability to predict compliance on the individual level based on
(S5 Yus ¥¢) is not good. C denotes the set of individuals who were predicted com-
pliers, and Pr(C |C‘) denotes the proportion of this set that actually complied. If
membership in € and C were independent events, then Pr(C|C) = Pr(C) = 0.38.
Looking across the appropriate row in Table 3, we see that the conditional probabil-
ity is actually greater than 0.38 for all the specifications, but never markedly so. The
best specification in terms of this prediction criterion is 4, for which Pr(C|C) = 0.429.
I also present the proportion of the sample cases classified correctly. The highest
proportion of correct classifications is 0.568 (associated with specification 4).

1Y By taking the top 38 percent, I forced the marginal predicted compliance distribution to equal
the marginal observed compliance distribution.



570 FLINN

I do not believe the low predictive power of the model at the individual level
is cause for undue concern for three reasons. First, the estimates used in assessing
goodness of fit were not defined so as to maximize predictive accuracy in the manner
I have examined it. If I were really concerned with predicting compliance as well as
possible, a maximum-score type of estimator should have been used. Second, it is
well-known that it is difficult to predict discrete events using individual-level data.
The predictive accuracy I obtain is comparable to that found in studies of the labor
market participation decision of married women, for example. Third, the presence of
an institutional agent may make it difficult to predict individual-level outcomes when
conditioning on (s, y,,, y;). For example, if s were chosen by the institutional agent in
a manner that reduces ex ante variability in the probability of cooperation, then the
variance in the predicted probabilities of cooperation may be attributable mainly to
sampling variability and minor forms of model misspecification. In such a case, which
is not implausible, we should expect to find little relationship between compliance
predictions and realizations.

In summary, I think that the model fits the data acceptably well given the parsi-
monious parameterization adopted and the rough agreement between my estimated
preference parameter distributions and those obtained from somewhat similar exer-
cises, such as Weiss and Willis (1993) and Del Boca and Flinn (1995). I now use these
estimates to address an important policy question—the effect of increased enforce-
ment on the distribution of welfare in nonintact households.

6. WELFARE EFFECTS OF PERFECT ENFORCEMENT

In the past few decades a number of proposals have been discussed and imple-
mented that were designed to increase the amount of money transferred from non-
custodial to custodial parents. For example, Chambers (1979) is an influential book
that in large part is devoted to the problem of enforcement, the message being that
tough criminal sanctions against noncomplying noncustodial parents could prove to
be effective in inducing compliance. Given the costliness of implementing such sanc-
tions and a debate over how effective they actually were in facilitating transfers,
recently attention has centered on more passive enforcement mechanisms such as
mandatory withholding. Under mandatory withholding, a noncustodial parent with a
child support obligation has his or her obligation automatically deducted from his or
her paycheck on a regular basis. The deduction then makes its way to the custodial
parent.?

While enforcement on the face of it seems unambiguously desirable from a public-
policy perspective, in particular, in terms of increasing the welfare of children, in this
section I show that this may not be the case. The intuition for why a reallocation of
income toward the mother may not increase expenditures on the child in the model 1
have exposited is relatively immediate. Mothers who want to receive a child support

% Although it sounds as though mandatory withholding might lead to “perfect” compliance, this
is far from the case (see, e.g., Garfinkel and Klawitter, 1990; Del Boca and Flinn, 1994c). This
seems largely due to the ability of parents under orders to hide their employment and income from
administrative agencies.
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transfer greater than the noncooperative equilibrium transfer amount can only do so
by spending more on the public good than they would in noncooperative equilibrium.
Roughly speaking, when the order is guaranteed, mothers lose the incentive to spend
at the cooperative level. Moreover, the role of the institutional agent shifts from
focal arbitrator to income redistributor. The order changes from being a suggested
efficient outcome when it lies in the “cooperation set” to the starting point of a
noncooperative game in which the parental income distribution has shifted from
(V> ¥p) t0 (3, +5, ¥y — 5). In the no-enforcement environment, any transfer ¢ > 0 can
be observed, and some of these transfers are associated with cooperative equilibria
(when ¢ = s); under perfect enforcement, ¢ > s and cooperative equilibria never exist.

To consider the effects of shifting from a nonenforcement regime to a perfect
enforcement regime of the type I have described, it will help to think of a particular
case characterized by the triple (s, ,,, y;). In considering the effect of shifting from
the no-enforcement environment to the perfect-enforcement environment, Table 4
will prove useful; in this table I characterize the change in child expenditures (when
shifting between environments) that is associated with pairs of transfer outcomes
observed under both environments. This amounts to an implicit partitioning of the
preference parameter space; within these partitions we can unambiguously sign the
effect on child expenditures associated with switching environments. At the end of
this discussion we will be able to directly define the subsets of the («,,, a;) space on
which we can derive unambiguous comparative statics results.

El. When there are no transfers under either environment, total expenditures
on the child are a fixed proportion (1 — «,,) of the mother’s income. Under per-

fect enforcement, her income is y,, + s, as opposed to y,, under no enforcement, so
Ak > 0.

E2. For a father to make no transfer under the no-enforcement environment,
it must be the case that «, > y,/y,, and for him to make a transfer under perfect
enforcement, it must be the case that a; < (y; — s)/y,. The set of «, for which these
two conditions are satisfied is empty.

E3. Given that a positive transfer was made in a noncooperative equilibrium
under no enforcement, total expenditures on the child were k¥ = (1 —a,,)(1 —a;)y,.
For the father to have made any transfer in the no-enforcement environment, it
must have been the case that a, < y,;/y,. Since he makes no (additional) transfer

TABLE 4
ENFORCEMENT, TRANSFERS, AND CHILD EXPENDITURES

Perfect Enforcement

No Enforcement t=s t>s
t=0 Ak >0 Not possible
(E1) (E2)
t>0,t#s Ak >0 Ak =0
(E3) (E4)
t=s Ak <0 Ak <0

(Cooperation) (ES) (E6)
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