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Abstract

We use the 1993 wave of the AHEAD data set to estimate a game-
theoretic model of families’” decisions concerning the provision of informal
and formal care for elderly individuals. The outcome is a Nash equilibrium
where each family member jointly determines her consumption, transfers
for formal care, and allocation of time to informal care, market work, and
leisure. We use the estimates to decompose the effects of adult children’s
opportunity costs, quality of care, and caregiving burden on their propen-
sities to provide informal care. We also simulate the effects of a broad
range of policies of current interest.

Keywords: Long-term Care, Home Health Care, Informal Care, Em-
pirical Game Theory

JEL Classifications: C51, C72, J14

Shortened Title: Families’ Elder Care Decisions

1 Introduction

Increased life expectancies in recent decades have contributed to the aging of
the population. Between 1980 and 2000, for example, the elderly population,
defined as individuals aged 65 years and older, increased by 37 percent. Demog-
raphers predict that the elderly population will reach 71 million, or 20 percent
of the total population, by 2030. As of 2004, the oldest old population, those
85 years and older, was growing three times faster than the general population
(U.S. Census Bureau 2004). Although disability rates among the elderly de-
creased between 1982 and 1999 (Manton and Gu 2001), the number of disabled
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elderly individuals has remained approximately constant at 5.5 million because
of population aging and the increased level of disability among those receiving
long-term care (Spector, et al. 2001).

Population aging has coincided with dramatic changes in care arrangements
for the elderly. Informal care (i.e., unpaid care) has become less common, while
formal home health care (i.e., paid care) and institutional care have become
more widespread (Boersch-Supan, et al. 1988, Wolf and Soldo 1988). For ex-
ample, about 25 percent of the oldest old lived in institutions in 1990 compared
to 7 percent in 1940 (Kotlikoff and Morris 1990). Although formal home health
care was relatively uncommon until recent decades, 1.4 million individuals re-
ceived this form of care in 2000. Between 1989 and 1999, the number of informal
caregivers rose only 6 percent, whereas the elderly population increased 13 per-
cent (Mack and Thompson 2004). Despite the trends toward institutional and
formal home health care, adult children and spouses continue to enable elderly
individuals to remain in the community; in fact, most elderly who remain in
the community do so with the assistance of familial and social networks (e.g.,
Matthews and Rosner 1988).

Elder care arrangements have profound economic, social, and psychological
implications. The high cost of institutional care often exhausts the resources of
nursing home residents. As a consequence, many elderly individuals and their
families rely on Medicaid to cover their long-term care expenses. In addition to
the financial burden borne by families and by society, institutional care typically
involves social and psychological costs for elderly individuals (Macken 1986).
Although less expensive than institutional care, home health care consumes
an increasing share of health care expenditures (National Center for Health
Statistics 1996; U.S. Department of Health and Human Services 2000). Care
provided by family members typically does not impose explicit financial costs,
but the opportunity costs in terms of foregone earnings or nonmarket time
can be substantial. Also, the provision of informal care can be psychologically
burdensome for caregivers.

In light of population aging, the changing patterns of elder care, and the pro-
found implications of care arrangements for the recipients of care, their families,
and society, the development of appropriate public policies requires an under-
standing of families’ elder care decisions. We focus on the provision of informal
and formal home health care for the noninstitutionalized elderly. Specifically, we
construct a game-theoretic model of family decision making where each family
member makes decisions concerning the provision of informal and formal care
as part of a broader utility maximization problem. We use the 1993 wave of
the AHEAD data to estimate our game-theoretic model. Results of this model
provide insight concerning the role of demographic characteristics and public
policies in families’ care decisions and the welfare of family members. We use
the results to simulate the effects of subsidizing informal and formal care and
relaxing the requirements for Medicaid qualification. The model is an early step
in developing and estimating structural models of family decision making and
long-term care decisions.



2 Literature Review

Although predominantly empirical, the literature on caregiving for the elderly
offers several theoretical models. These models vary along several dimensions:
whether family members share common preferences, which family members par-
ticipate in the decision-making process, which types of care arrangements are
considered, and whether other decisions are determined jointly with parental
care decisions.

Some papers in the elder care literature assume that a single household utility
function is appropriate in the context of elderly parents and their adult children.
For example, Hoerger, Picone, and Sloan’s (1996) (HPS) model involves a family
utility function and budget constraint.! Some of the other models,? including
the one presented in this study, are game-theoretic and thus involve separate
utility functions for each family member.

Several of the existing theoretical models involve only one child in the decision-
making process.®> This assumption considerably simplifies modeling and esti-
mation but obscures the dynamics within the younger generation. In practice,
more than one adult child in a family may participate in the family’s care de-
cision, and adult siblings may disagree regarding the best source of care for
an elderly parent. The potential disagreement among adult siblings and be-
tween adult children and elderly parents motivates the development of a game-
theoretic framework where the players include the parent, spouse, and all of
her? children. Moreover the burden associated with caregiving may generate
strategic interaction among family members. For example, an adult child’s
provision of informal care for her father may depend on the amount of informal
care provided by her siblings and by her mother. Although altruistic toward
her father, the adult child may have incentive to free ride on her siblings’ or
her mother’s informal care. Thus, her provision of informal care may depend
negatively on the amount of care provided by other family members. Alter-
natively, in the spirit of Bernheim, Schleifer, and Summers (1985), a bequest
motive could induce siblings to compete with one another for a greater share of
the inheritance. Thus, an adult child’s provision of informal care could depend
positively on the amount of care provided by a sibling. Similarly, siblings may
have incentive to free ride on one another with respect to financial transfers for
formal home health care. The possibility of such strategic play suggests that a
non-cooperative model may be appropriate in the context of families’ caregiving
decisions for the elderly.

As part of an effort to develop more realistic models of family decision mak-

n Kotlikoff and Morris (1990), parent and child solve separate maximization problems
if they live separately but maximize a weighted average of their individual utility functions
subject to their pooled budget constraint if they live together.

2See Pezzin and Schone (1997, 1999), Sloan, Picone, and Hoerger (1997), Hiedemann and
Stern (1999), Checkovich and Stern (2002), and Engers and Stern (2002).

3Pezzin and Schone (1997, 1999) and Sloan, Picone, and Hoerger (1997) present models
that apply to families of any size, but only one child plays a role in the family’s care decision.

4Throughout the paper, we use female pronouns as the generic pronouns. This does not
mean that only mothers need care or that only daughters provide care.



ing, Hiedemann and Stern (1999) (HS), Checkovich and Stern (2002) (CS),
Engers and Stern (2002) (ES), and the current study present game-theoretic
models that accommodate a variable number of children and the possibility
that all children play a role in care decisions. Whereas HS and ES develop and
estimate stylized games that cannot be identified from one another given the
available data (ES), the current paper considers a much more intuitive game
and equilibrium. Here each agent maximizes a relatively standard utility func-
tion in the context of a Nash equilibrium. The current paper also differs from
previous work with respect to the scope of care decisions modeled. HS and ES
model the decision to provide informal care, while CS model the quantity of in-
formal care provided. Here we consider both of these choices — whether and how
much informal care to provide — in a broader utility maximization framework.
In the current model, family members make informal care decisions jointly with
decisions concerning financial contributions for home health care, consumption,
market work, and leisure.

Given the variety of care arrangements and the connection between care
arrangements and living arrangements, one model cannot capture all possible
aspects of a family’s parental care and living arrangements. While Pezzin and
Schone (1997), Sloan, Picone, and Hoerger (1997) (SPH), HS, CS, and ES focus
on care arrangements, HPS, and Pezzin and Schone (1999)(PS) model both care
and living arrangements.” We present a model in which each family member
decides how much informal and formal home health care to provide for elderly
parents, taking living arrangements as given. This study is most closely related
to those of SPH, PS, and CS. PS jointly model living arrangements with the
provision of care by the child (in this case, a daughter). SPH present a model
in which the choice variables are not the type of care or living arrangement
but hours of formal care and informal care provided by the child. CS model
each child’s provision of informal care. Finally, the provision of care by adult
children may be determined simultaneously with labor force behavior. As in
our study, Ettner (1996) and Pezzin and Schone (1997, 1999) model labor force
participation of adult children jointly with care and/or living arrangements.°

The econometric models in the elder care literature are as varied as the the-
oretical models. Most papers present results based on nonstructural models.”
But several recent papers present results based on structural models.® With

5In a related literature, Kotlikoff and Morris (1990) focus on living arrangements including
residence in a nursing home.

6The long term care literature addresses other factors that may play a role in the family’s
care decisions. For instance, inter- or intragenerational transfers may be made as part of a
family’s long-term care decision. This possibility may be captured by assuming that the family
pools its income (e.g., HPS) or by explicitly modeling side payments among family members.
PS model intergenerational cash transfers jointly with caregiving, intergenerational household
formation, and labor force behavior. In one of the models in ES, family members choose
the long-term care alternative that maximizes their joint payoff and make any necessary side
payments among themselves.

"See Wolf and Soldo (1988), Lee, Dwyer, and Coward (1990), Cutler and Sheiner (1993),
Ettner (1996), HPS, Boaz and Hu (1997), Diwan, Berger, and Manns (1997), Norgard and
Rodgers (1997), SPH, White-Means (1997), and Couch, Daly, and Wolf (1999).

8See Pezzin and Schone (1997, 1999), HS, CS, and ES.



the exception of CS and this paper, existing studies focus on the role of a single
child in each family as the primary caregiver and ignore the possibility of other
children serving as sources of assistance.” However, data from the 1984 National
Long-term Care Survey indicate that shared caregiving is an important phenom-
enon, especially in large families. CS show, for example, that over 4 percent
of families with two children, almost 10 percent of families with three children,
and about 16 percent of families with four children contain multiple caregivers.
Among families where at least one child provides care, the probability that chil-
dren share caregiving is almost 13 percent in families with two children, over
25 percent in families with three children, and almost 35 percent in families
with four children. Even if each family relies on a single caregiver, one cannot
ignore the other children in the family. Children attempt to influence both the
amount and the method of caregiving provided by their siblings. Not only are
there possibilities for intersibling conflict as a result of parental care provision,
but a large majority of distant children report emotional support received from
siblings regarding the situation of their disabled parent (Schoonover, Brody,
Hoffman, and Kleban 1988).

3 Medicaid Financing Rules

For many households, provision of formal and informal care depends on avail-
able public assistance, most notably Medicaid. Medicaid is a joint federal/state,
means-tested entitlement program that finances medical assistance to individ-
uals with low income. Federal contributions to each state vary according to a
matching rule that depends on which medical services are financed by the state.
Medicaid is estimated to have served 31.4 million individuals in fiscal year (FY)
1992, at a combined cost of $118.8 billion, about 15 percent of total national
health spending (Congressional Research Service 1993, p. 1).

Eligibility for Medicaid is linked to actual or potential receipt of cash assis-
tance under the Supplemental Security Income (SSI) program or the former Aid
to Families with Dependent Children (AFDC) program. Elderly individuals are
eligible for SSI payments if their monthly countable income (income less $20)
and countable resources fall below standards set by federal law. In 1993, the
year of our sample, the SSI income limit was $434 per month for individuals
and $652 per month for couples. The 1993 SSI resource limits were $2000 for
individuals and $3000 for couples.

In designing their Medicaid programs, states must adhere to federal guide-
lines. Even so, variation among state programs is considerable. Byrne, Go-
eree, Hiedemann, and Stern (2003) provide information on the variation in rules
across states. Eligibility in each state depends on the state’s policies with re-
gard to three main groups: individuals classified as categorically or medically
needy and individuals residing in medical care institutions or needing home and

9See Frankfather, Smith, and Caro (1981), Johnson and Catalano (1981), Cantor (1983),
Johnson (1983), Stoller and Earl (1983), Horowitz (1985), Barber (1989), Miller and Mont-
gomery (1990), Stern (1994, 1995, 1996), Pezzin and Schone (1997, 1999), HS, and ES.



community-based care.

When determining Medicaid categorical eligibility, states have the option of
supplementing the federal income standard. The State Supplement Payments
(SSP) are made solely with state funds. The combined federal SSI and state
SSP benefit becomes the effective income eligibility standard. Alternatively,
states may use more restrictive eligibility standards than those for SSI if they
were using those standards prior to the implementation of SSI.

As mentioned above, Medicaid also allows states to cover individuals who
are not poor by the relevant income standard but who need assistance with
medical expenses. To qualify for medically needy coverage, individuals must
first deplete their resources to the state’s standard and must have high medical
expenses relative to the income level required by the state. States are permitted
by federal law to establish a special income standard for individuals who are
residents of nursing facilities or other institutions. The special income limit
may not exceed 300 percent of the maximum SSI benefit. In states without
a medically needy program, this “300 percent rule” is an alternative way of
providing coverage to individuals with incomes above the state’s limit.

Finally, under the Section 1915c waiver program, states have the option
of covering individuals needing home and community-based care services if
these individuals would otherwise require institutional care covered by Med-
icaid. States use waiver programs to provide services to a diverse long-term
care population, including the elderly. Spending for 1915¢ waiver services has
grown dramatically since the enactment of the law in 1981. Federal and state
spending increased from $3.8 million in FY 1982 to $1.7 billion in FY 1991
(Congressional Research Service 1993, p. 400). Equivalently, about 13 percent
of Medicaid long-term care spending covered home and community based care
in 1991.

4 Theoretical Model
4.1 The Model

We develop and estimate a game-theoretic model of the provision of formal
home health care and informal care for elderly individuals. In our model, family
members from two generations participate in the decision making process. The
decision makers include an elderly individual or couple and her/their children
and children-in-law. Each family member has the opportunity to make financial
contributions for formal home health care and to spend time providing informal
care. Thus, the model accommodates the possibility of multiple caregivers.
Family members make caregiving decisions as part of a broader utility max-
imization framework. The younger generation allocates time to market work,
informal care, and leisure and allocates money to consumption and formal care.
The older generation no longer participates in the labor market and thus faces
one fewer choice variable. In addition to consumption and leisure, utility de-
pends on time spent providing informal care and on the health quality of the



elderly individual(s). In turn, an elderly individual’s health quality is a function
of both informal and formal care as well as demographic characteristics. Prefer-
ences concerning the provision of care may vary across generations and among
siblings, but married couples are assumed to share a single set of preferences.

The outcome is a Nash equilibrium where each family member maximizes
utility subject to budget and time constraints, taking as given the other family
members’ behavior. Thus, each individual’s or couple’s provision of formal and
informal care depends on the care provided by the other family members.

The model (and data) allow us to distinguish among three important sources
of variation in care provision across families. First, some family members may
find caregiving burdensome. To the extent that caregiving is burdensome,
family members may have incentive to free ride on one another in the provision
of care. Second, some family members may provide higher quality care than
others. Third, opportunity costs in the form of foregone earnings may vary
across family members, resulting in different choices of care provision.

More technically, consider a family'® with I adult children and one or two
elderly parents. The family includes between I+ 1 and 2 (I + 1) adults depend-
ing on the marital status of the parent and each child. As mentioned above, we
assume that married couples act as a single player; thus, there are I 41 players
indexed by ¢ = 0,1,2,..,I. When indexing married players, we use m and p for
maternal and paternal and ¢ and s for child and spouse. The term a;; (k = m,p
for parents, and k = ¢, s for children) takes the value 1 if the family includes
the individual in question and 0 otherwise. For example, a1, = 1 if child 1
is married, and a1s = 0 if the child is not married. As discussed earlier, each
player makes decisions about consumption X;, contributions for formal home
health care (measured in time units) H;, leisure L;, and time spent caring for
the mother ¢,,;; and father t,;;, where k = ¢, s for children and their spouses.
The children also determine their market work time, but the parents no longer
participate in the labor market. For the parents, ¢,0,, is care provided for the
father by the mother, and t,,9, is care provided for the mother by the father.
We assume at least one of t,,,0, and tpg,, is zero, and, if there is only one parent,
both are zero. Finally, parents do not care for themselves; hence ¢,,0, and t,gp
are both zero. Market work time is 1 — L — > tjik, for the children and
their spouses and zero for parents.

jem,p

10For now, we supress a family index n that will appear in the Estimation Strategy section.



Health quality production functions,

I
Qm = AopQmop (tm0p + ’7t72n0p) + Z Z Qik Qmik (tmik + ’Vt?nik) (1)
1=1 k€c,s
I
+u Z H;+ 7, and
1=0
I
Qp = AomQpom (tpOm + 7t1290m) + Z Z Ak Cpik (tpz'k + 'Yt;,zn'k)
=1 k€c,s

I
+MZHZ + va
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determine the health quality of each parent where Z; is the exponent of a
linear combination of parent j’s characteristics. The parameters o, v, and
p measure the effects of care provided by family members (informal care) and
paid care (formal care) on health quality.!’ The o coefficients may depend
on observed parent and child characteristics. The health quality terms, @,, and
Qp, represent aggregate measures of true health (such as problems with ADLs)
and accommodations made for health problems.'? Informal care ¢ may not
influence true health per se but may help the parent deal with health problems
thus impacting “health quality.” Both of these effects are captured in equation
(1) and cannot be identified separately given data constraints. Finally, informal
care may simply make the parent happier.
The parents’ utility function'® takes the form

Us = Bo+Bi O, a;nQ;+ BogexonXo+ D aokBsorcror n Lok
jem,p kem,p
+ Z aokao; (Bajor+Etojk) tjok + Euo- (2)
j.k€m,p
ik

1To be clear about terminology, we use health quality to refer to @ and quality of care to
refer to the impact of formal and informal care on health quality.

12We do not have direct measures of health quality (Q); rather we observe the output of
health quality indirectly through its effect on utility.

131n the estimation section, we will have occasion to define the utility function of each
parent. We define the utility of parent j as

Uoj = Bo; + B10 10 Qj + Bapexol In Xo + Bsgjeroj In Loj + (BaojrtEt0jk) tojk + Euo;
where k =pif j=mand k=m if j =p and ¢ = .5 if k is alive and ¢ = 1 if k is not alive.



Similarly, child i’s utility function (for i > 0) takes the form!*

Ui = Bo+ By Z ap; InQ; + Boiexi In X + Z @ik Bsineric In Li, (3)
JjEM,p kec,s

+ Z Z aikaoj (Bajix + Etjir) tjik + Eui-

kec,s jeEm,p

The coefficients B, B1;, Bais Bk, and By, for i =0,1,2,..,I may depend on
observed child and parent characteristics, and the errors €x;, €Lk, and €¢;, are
functions of unobserved (to the econometrician) child and parent characteristics.
All variables, including errors, are common knowledge to all family members.
Each family member’s utility depends positively on the parents’ health quality
as well as the family member’s consumption and leisure. Thus, 5;;, > 0, 89; > 0,
ﬁ?,ik > 0, EXi > 0, and ELik > 0 for i = 0,172, ,I

Note that happiness and health quality may differ. The structure of the
model allows an elderly individual to experience a high quality of health while
expressing unhappiness. For example, an elderly woman with high health qual-
ity may express unhappiness if her husband’s health quality is poor or if she
experiences burden taking care of him. In the case of an unmarried elderly
individual, high health quality may coincide with unhappiness if the marginal
utility of health quality is low or if consumption is low.

Fach player maximizes U; over its choices subject to budget and time con-
straints taking as given the decisions of the other family members. Children
and their spouses face budget constraints of the form

max [Y;", ;"] > px; X; + qH,; (4)

where px; is the price of the consumption good, ¢ is the price of a unit of paid
care assistance purchased in the parent’s state of residence,

Y = Z aipwik | 1 — Lik — Z tjik (5)

kE€c,s jEM,p

is labor income,
Vi =Yi+sY; (6)

is income net of a hypothetical negative income tax (0 < s < 1), and wyy, is the
market wage. Y; is outside income including government welfare payments, and
the time constraint is implied by the definition of market work time. We use
the structure in equations (4), (5), and (6) because there are some children with

4 The model in Bernheim, Schleifer, and Summers (1985) would imply that the utility child
i receives from providing informal care depends directly on the amount of care provided by
siblings. McGarry (1999) and CS reject the implication of Bernheim, Schleifer, and Summers
(1985). Norton and van Houtven (2006) show that inter vivos transfers are positively corre-
lated with provision of informal care. However, this, by itself, does not imply that children’s
informal care decisions shoud be correlated; it can mean that the parent is compensating the
informal caregiver for her time.



no observed income in the data. The utility function in equation (3) implies
that consumption is always positive, so we need to force children’s income to
be positive. We use the negative income tax structure implied by equation (6)
as a crude approximation of reality. We estimate Y; and s using CPS data
and allow it to vary across states. The standard nonnegativity constraints also
apply: tjix > 0,Ly >0, H; > 0,and X; >0fork=c,sandi=1,2,..,1.

For the parent, the budget constraint is

Yy > pxoXo + qHo (7)

if she is not eligible for Medicaid reimbursement of home health care expenses.
If she is eligible, the budget constraint is

¥ + gmin (H, Hy) > pxoXo + qHo

where U is the income limit and ¢H is the maximum reimbursable amount for
home health care expenses. As discussed in Section 3, eligibility requirements
and maximum reimbursable amounts vary across states. Since we know the
parent’s state of residence, we use the relevant policy variables in determining
her budget constraint. This approach potentially allows us to be more precise
(relative to studies using aggregate state data) about the effects of changes in
Medicaid policy on families, since the impact may differ significantly by state.!®
The parents’ time constraints are

1> Lok +tjor, Jk=m,p; j#k

where Loy, is the leisure time of parent k. This implies that ¢;o, = 1 — Loy, for
j,k =m,pand j # k. The standard nonnegativity constraints apply here as
well: ¢j0r > 0, Lox, > 0,Hy > 0, and X > 0 for k£ = m,p.

4.2  Family Equilibrium and First Order Conditions

The outcome of the game is a Nash equilibrium. The errors are functions of
characteristics unobservable by the econometrician. For each child, we can solve
for X, using equation (4) to obtain

max [V;*, Y;™] — qH,

PXxi

X; =

(8)

For the parent, using equation (7), we obtain

_ Yy — qHy

Pxo

Xo

15 Thirteen percent of respondents report they have an insurance policy that covers long-
term care or home care. These respondents are somewhat less likely to report receipt of ADL
assistance in their homes, probably because the elderly with coverage enter institutional care
at a lower level of need. We control for ADL problems in the model but do not include long-
term care insurance because we do not have enough information in the data to identify the
choice to purchase it.
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The model accommodates the possibility that family members may not con-
tribute financial resources H; or time for caregiving ¢;;,. Thus, for each child,
the set of first order conditions (FOCs) for H; is

< . > - . —
OH; — 0. H; 20, 8Hl-HZ 0

and the FOCs for ¢;, and L;;, depend on H;.
We can summarize the set of first order conditions for the children as

FOCs for Children
Cases FOCs

Ly, tj, Work H; | H; ik Ly,

Int Int Int Int |exi=TF cir= Tf}k (tjik) erik = THT

Int Int Int Cor | ex; > TiH Etjik = Tz’tfk (tj,'k, EXi) ELik = T#C? (5Xi)
Int Int Cor Int | ex; = TiH Etjik = Tg’k (tji/w €Lik) ELik > Tﬁcl

Int  Int Cor  Cor |ex; >T  erjie =T (Ljirrerie)  erie > T (exi)
Int Cor Int Int | exi=T" eyir <T}}(0) erik = TE

Int Cor Int Cor EXi > TIH Etjik < Tszk (0, 5Xi) ELik = TlLk2 (5Xi)
Cor Cor Cor Int Exi = TiH Etjik < Tff’k (0, ELik) ELik = Tilllcl

Cor Cor Cor Cor | ex; > TiH Etjik < Tffk (0,erik) ELik = T#} (exi)

where “Int” denotes an interior solution and “Cor” denotes a corner solution
with

BripxiXi—~

TH = R0
! 521‘(1
B hSi Wik — ~
Tz'tjlk' (tjik) = %Q*Buaﬁk*ﬁgik
£2 _ exiBo;siwik ~
Tk (tjir,exi) = W—ﬁu%‘ik—ﬁgm
erikB ik ~
TS, (tiikseLin) = ﬁ—ﬂliaﬁk—ﬁmk
(3
7Ll _ BuﬂLiksfwik@
ik T T 5
Bsird
exiBo; Liks; Wik
T~L2 Exs — % i
ik ( X'L) BgzkleXz
where
oy = 200 (1 + 2ytjir)
jik =
Qj 7
Y agj
=2
j=m,p °J
and

K2

L1 Y sy
T s Y=y
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Similarly, we can summarize the set of parent first order conditions as

FOCs for Parents
Cases FOCs
tik  Hi | H; bjik

Int Int |exo=Td ejox = ng (tjors€Lok)
Int Cor | exo>Td  ejor = ojk (tjor:€L0k)
Cor Int Exo = TJI Etjok < TOJk (0 ELOk)
Cor Cor | exg > TJI etjor < Tng (0,er0k)

with
TH ﬂmNpXOXO@
0
B204q
~ Lokl
Tode (tjok-eok) =  —BroGjok + 7L0:0k = Bajor-

Note that 1,k is an unnecessary error (in the sense that there is enough random
variation to explain any observed event).

Define the set of first order conditions corresponding to solutions to FOCs
as

e=¢() 9)

where € is the vector of errors, £ is the vector of endogenous variables, and ¢ (-) is
the vector of functions implied by the first order conditions summarized above.
We can use these first order conditions to construct a likelihood contribution for
each family.'® For those elements of & corresponding to interior solutions, the
relevant likelihood term is the density of the corresponding element of e, and,
for those elements of £ corresponding to corner solutions, the relevant likelihood
term is either the distribution function or one minus the distribution function
of the corresponding element of e, depending upon the nature of the corner
solution. Equation (9) provides the set of first order conditions holding constant
the behavior of all other family members. Thus, values of the error vector that
satisfy equation (9) are consistent with the observed Nash equilibrium.

It is possible that the model has multiple equilibria for some families at
some particular realizations of the ¢ vector. While we cannot rule out multiple
equilibria analytically, we check for multiple equilibria at the estimates of the
parameters separately for each family using a technique described in ES. Specif-
ically, we consider multiple starting points for each family’s optimal behavior in
solving their equilibrium optimization problem and by checking for instability
of any of the observed equilibria. We find no cases of multiple equilibria. Thus,
while multiple equilibria are theoretically possible, they appear to be empirically
unimportant.

16 Aguirregabiria and Mira (2007) use a similar approach in another context.
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4.3 Nonlinear Budget Set Issues

The shape of the budget constraints pose several potential problems. First,
equations (4) through (6) imply a kink in the children’s budget constraints
where Y* = Y**(because equation (4) depends on the max[Y*,Y**]). The
nonlinearity of the budget constraint could cause an endogeneity problem in the
spirit of Hausman (1985) because the error vector ¢ that solves the first order
conditions depends on observed endogenous choices. However, the likelihood
function controls for this endogeneity.

A second problem may arise because equation (4) and the estimates of Y;
and s in equation (6) imply that the budget line is convex. In Figure 1, consider
a child with an indifference curve like curve 1 who chooses the outcome at point
A. Such a curve would correspond to a particular realization of the £ vector.
However, if the child had a realization of the € vector resulting in curve 2, any
point between B and C would be preferable to point A. We need to rule out
situations similar to curve 2 in Figure 1.

[INSERT FIGURE 1 HERE]

Third, we observe children at corner solutions. For these children, there
must be no value of the errors satisfying the inequalities in the relevant first
order conditions that cause the child to move to a different segment of the
budget constraint. The leading case for such a problem is a child providing
no financial help for formal care. This implies that ¢x; must be greater than
equation TiH . Theoretically, for large enough ex;, the value of consumption
would increase, possibly causing the child to move from a budget segment with
low hours of work to one with high hours of work. However, as €x; increases,
eri can increase to keep the child (and her spouse) on the observed budget
segment.

We used the estimated parameter vector (displayed in Table 8) to measure
the empirical importance of the second and third potential problem. For each
child in each family at an interior solution, we computed the value of € consistent
with the observed choice. For each child in each family at a corner solution,
we simulated 10 values of € consistent with the observed choice. Conditional
on g, we allowed the child to optimize over all of her choice variables. We
counted the number of times that the child chose something other than the
observed choice. Over the 335,700 choices made, there were no deviations
between observed choices and optimal choices conditional on €. Thus, while
there may be a theoretical problem caused by kinked budget sets, it is not an
important problem empirically.

5 Data

We use the 1993 wave of the Assets and Health Dynamics Among the Oldest
Old (AHEAD) data set to estimate our model. AHEAD is a nationally repre-
sentative longitudinal data set designed to facilitate study of Americans aged
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70 and older. Its emphasis on the joint dynamics of health, family characteris-
tics, income, and wealth makes it a particularly rich source of information on
families’ decisions concerning care for elderly relatives, especially in light of its
high response rate (over 80 percent). Although the 1993 wave contains only
noninstitutionalized individuals, the exclusion of nursing home residents is not
terribly problematic given our focus on informal and formal home health care.
Moreover, although AHEAD oversamples blacks, Hispanics, and Florida resi-
dents, this oversampling causes no estimation bias because our analysis treats
race/ethnicity and residential location as exogenous.

We use 3,583 of the 6,047 households in the first wave of the survey. As
shown in Table 1, we excluded households for a variety of reasons. In most cases
(1,116), records were missing data on the respondent, the respondent’s spouse,
or the respondent’s children. Households with working respondents (270) or
two respondents each of whom provided care for the other (25) were dropped
to reduce the complexity of the model. Only the black and white non-Hispanic
groups remained large enough for our analysis.

[INSERT TABLE 1 HERE]

Households included in AHEAD contain at least one respondent 70 years old
or older. Many households also include spouses, some of whom are less than 70
years old. Spouses of respondents are also respondents. As a consequence of
the exclusion of nursing home residents from the 1993 wave and the inclusion
of spouses regardless of age, the characteristics of AHEAD respondents deviate
from those of a representative individual who is 70 years old or older. The
characteristics of respondents in our sample are shown in Table 2. On average,
the male respondents (37 percent of the sample) are 76.7 years old with 11.7
years of education and 2.1 living children. Seventy-two percent are married,
and 93 percent are white. On average, the female respondents are 76.3 years
old with 11.8 years of education and 2.0 living children. Forty-two percent are
married, and 90 percent are white.

[INSERT TABLE 2 HERE]

Twenty-three percent of men and 31 percent of women reported difficulty
with an activity of daily living (ADL). The most common difficulty was walking
across a room, reported by 17 percent of male respondents and 24 percent of
female respondents. Thirteen percent of women and 8 percent of men reported
difficulty bathing themselves, and prevalence rates for difficulty dressing were
12 percent among women and 10 percent among men. All other ADL problems
had prevalence rates of less than 10 percent. Twenty-eight percent of women
and 24 percent of men reported difficulty with an instrumental activity of daily
living (IADL), most frequently difficulty with walking several blocks, pulling and
lifting heavy objects, climbing stairs, or driving. The fraction of households
reporting (paid or unpaid) help with an ADL or IADL in our sample is 22
percent. Of those households, 18 percent paid for care in the month prior to
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the interview. The average amount paid per week among those paying for care
is $94.

Our measure of parental income includes income from major government
transfer programs (e.g., Social Security, SSI, Food Stamps) and other nonwage
income such as veteran’s benefits, retirement income, annuities, IRA distribu-
tions and income from stocks and bonds. A small number of respondents report
positive wage earnings which we ignore so that we can avoid modeling the labor
force behavior of the respondent. The average income of elderly households in
our sample is $417 per week. Most respondents were covered by Medicare and
received assistance from the Supplemental Security Income program. Because
the data do not include residents of nursing homes, few respondents reported
eligibility for Medicaid.

[INSERT TABLE 3 HERE]

Table 3 contains information on the children of the respondents. Forty-nine
percent of the children are male, and 70 percent are married. The average
child is 47.0 years old with 14.0 years of education and two children. To model
the decision-making process of the adult children of the elderly individuals, we
need information on the market wages of the children. Since AHEAD does not
provide these wages, we impute wages using the Current Population Survey by
regressing log-wages on demographic characteristics available for the children
of AHEAD respondents. Our estimates are reported in Table 4. The average
imputed wage is $452 per week. We also construct a measure of the leisure
time consumed by the children and the respondents by treating time not spent
working or caring for the parents as leisure.

As indicated in Table 3 and 4, respondents and their children experience a
variety of living arrangements. Over half (55 percent) of respondents live with
a spouse or an unmarried partner. Almost one fourth (23 percent) of respon-
dent households include additional members; among these additional household
members, 77 percent are children of the respondents. However, almost all chil-
dren (94 percent) reside outside of the respondent’s household, and 62 percent
of these children live more than 10 miles away.!”

[INSERT TABLE 4 HERE]

Care arrangements also vary considerably across families. Table 5 displays
patterns of caregiving in our sample. Overall 22 percent of elderly individuals
receive formal or informal care in their homes. Among those receiving some type
of care, 18 percent receive formal care, 90 percent receive informal care, and 8
percent receive both formal and informal care. Overall 6 percent of unmarried,
childless respondents and 38 percent of married, childless respondents receive
care in their homes. Regardless of the number of children, roughly one fourth of

17We observe whether the child lives with the parent, lives within 10 miles from the parent,
or lives further than 10 miles of the parent. However, work such as Stern (1995) shows that
marginal distance affects caregiving decisions only at greater distances. Thus, we do not use
distance as a child characteristic.
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elderly parents receive some type of care. Among families providing some type
of care, the provision of informal care depends positively and the provision of
formal care depends negatively on the number of adult children.

[INSERT TABLE 5 HERE]

Among elderly individuals receiving informal care, 63 percent receive care
from their spouse, 42 percent receive care from their children, and 5 percent
percent receive care from both their spouse and at least one of their children.
Conditional on the receipt of informal care from at least one family member, the
likelihood that the spouse and at least one adult child share informal caregiving
responsibilities ranges from 3 percent of those with one child to 9 percent of
those with five children. A more common type of shared caregiving involves
two or more adult children. Among families with at least one informal care
provider and at least two adult children, 14 percent include multiple caregivers
among the younger generation. Not surprisingly, the likelihood that siblings
share caregiving responsibilities depends positively on family size. Conditional
on the receipt of informal care from at least one family member, 10 percent of
elderly individuals with two children receive care from both children, while 17
percent, 19 percent, and 23 percent of elderly individuals with three, four, and
five children, respectively, receive care from more than one child.!®

Among families where elderly individuals receive formal home health care, 9
percent of elderly parents receive financial contributions for this care from their
children. These results are consistent with other papers in the literature that
show that financial contributions among family members are not that common.

These statistics understate the prevalence of informal and formal care, be-
cause only those AHEAD respondents reporting an ADL or IADL problem were
asked about the provision of care. Furthermore, in the presence of an ADL or
IADL problem, respondents were asked who provides care only if they reported
receiving help with the problem “most of the time” and the amount of care
is recorded only if the caregiver provided help at least once a week during the
month prior to the survey. Thus, our measure does not capture sporadic care.

Moreover, these statistics understate the prevalence of multiple caregivers.
In the case of ADLs, the respondent was asked only about the primary caregiver
for each reported problem.'® Thus, respondents reporting a single ADL problem
did not have the opportunity to report more than one caregiver. In the case of
TADLs, the respondent was asked about the primary and secondary caregiver,
if applicable, for a group of reported problems. Thus, while most families
include a primary caregiver, multiple caregiving is an important phenomenon
that deserves greater attention.

Table 6 displays the results of a probit model of informal care provision. The
unit of observation is a potential care recipient — an elderly parent — combined
with a potential caregiver — a child and/or child-in-law. The number of ADL

18The AHEAD survey does not provide detailed data for all children in families with more
than five children.
19This bias is minor because care to assist with ADLs is the focus of the model.
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problems is positively and significantly associated with the likelihood of informal
care provision. In addition to problems with ADLs, several demographic char-
acteristics are significantly associated with informal care provision in our probit
model. The provision of care by a child or child-in-law depends positively on
the parent’s age. Mothers are more likely than fathers and unmarried parents
are more likely than married parents to receive informal care from a child or
child-in-law. The parent’s education is negatively associated with the provision
of informal care by adult children or children-in-law. Informal care provision
is not significantly associated with child characteristics. Corresponding tobit
models in Byrne, Goeree, Hiedemann, and Stern (2008) yield similar results
concerning the quantity of care provided.

[INSERT TABLE 6 HERE]

The survey asks each parent whether or not she is “happy.”2° Eighty-eight
percent of parents reported being happy. We use the responses to this question
to help identify some of the parameters in our structural model. Identifi-
cation is discussed in more detail later. A probit model in Byrne, Goeree,
Hiedemann, and Stern (2008) indicates that married individuals are more likely
to respond affirmatively to this question than are unmarried individuals, men
are more likely to respond affirmatively than are women, and whites are more
likely to respond affirmatively than are blacks. Moreover, years of education
are positively associated with happiness, while the number of ADL problems is
negatively associated with happiness.

Finally, we construct a number of state-specific variables. These variables
include a price level (Bureau of Economic Analysis 1999), the cost of home
health care,?! and the average home health care state subsidy (US. Department
of Health and Human Services 1992).

6 Estimation Strategy

6.1 Empirical Specification

To complete the specification of the model, we specify the variation of “parame-
ters” across individuals within a family and the joint density of the errors. First,
assume that o, in equation (1) is a function of parent and child characteristics,

{ exp {W04, + W6} ifi=0
Qjik =

exp {W)0oy, + W6, } if i >0 (10)

where VV]Q is a vector of parent j (j = m,p) characteristics, W,? is a vector of
characteristics of the spouse (i.e., k& # j), and Wy is a vector of child char-
acteristics for child ¢ (k = ¢) and her spouse (k = s). Also, assume that

208pecifically, the question reads, “Now think about the past week and the feelings you
have experienced. Please answer yes or no to the following statements. ... (Much of the time
during the past week) I was happy.”

21We used two sources of data, Census (1990) and Bureau of Labor Statistics (1998), to
interpolate wages for home health aid workers in 1993.
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log 1t is a constant, and the Z; terms in equation (1) are functions of parent
characteristics,
Z; :exp{WJQ(Sz}. (11)

Next, assume that, in equations (2) and (3), log 8¢, log By, and [y, are
constant across families (with B4y, = 1), that log 8;; (= log811), log By, (=
log 85;), and log fs;;, (= logBs,) for i > 0 are constant across families and
children within each family, and that

0 §* 0 g** s —
54jik{ W]k5[34+Wk5ﬁ4 lfl—o (12)

W05y + Wikd5y™  ifi>0

The terms [, and [40, cannot be identified separately (except perhaps by
functional form) because a parent’s leisure time is determined jointly with her
caregiving time. Thus, we set B35, = 1 with no loss in generality. Also
increasing the constant term in each 8 term simultaneously has no effect on the
first order conditions. Thus, we set 85; = 1. For the joint density of the errors,
we assume

Exi = eXp{"]Xi}v (13)
Nxi ~ iidN (0,00x),

o exp{np} fori>0
Lik 1fori=20 ’

NLic iy 2 1 pp
~ tdN | 0, ,
( NLis ) ( %L< pr 1 ))
Etjic o 2 (1 py
< cor ) 1wdN <O’Unt ( o 1 >) )

Ejok  ~ WdN (0 Ufﬁ) for j # k= m,p,
ewi ~ #dN (0,07).

Based on preliminary results and economic intuition, we restricted the ef-
fects of many parameters in order to estimate the effects of the explanatory
variables. In general, we restricted a parameter using economic reasoning if,
after controlling for the relevant actions, the characteristic would not be ex-
pected to influence the health production function or utility function in the
manner indicated by the parameter. For example, we would not expect the
education of the child to affect how much the child enjoys caring for her parent,
after controlling for the amount of care provided; therefore we restrict the child
education characteristic corresponding to the parameter d5;"" (see equation 12).
In contrast, the number of ADL problems experienced by the parent probably
influences the parent’s utility associated with caregiving; thus we do not restrict
the number of ADLs characteristic corresponding to the parameter (524. We
cannot identify the constant terms in §, separately from §3.° or §."; hence, we
restrict the constant terms for §° and 65,"".
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6.2 The Likelihood Function

The set of parameters to estimate is

0 = (5a7logﬂ75mﬂ0710g5107 logﬁzo,logﬁn,10g521,10g531,554, (14)

2 2 2 2
Vs Uan JnL, Untv ) pm pt) ’
and the set of data for observation n =1,2,.., N is

o~ I
{[tmik, tpiks Liks Wik, Wiy @il o Hi, Yi,pxz'}
, i
and
7 I 0 0
{tmOpatpOnw HO7 Hvu()ayb7pX07q7 Wm7 Wp7a0pu aOm} .

The variable ¢;;, is time spent caring for parent j by family member ik. As
a result of data issues, we measure time in fractions of a week and we use a

discrete measure of t;;;, in computing the likelihood function. Its construction

is discussed in the Appendix. The variable E = 1 iff player 4 paid for care:??

H;=1(H; >0).

The variable H is the total amount of paid care:??

I
H=> H.
i=0
The variable 90 40
Lip=1- Z tiie = PTin{ee — Flik g
jEM,p

is leisure for family member ik where PT;; = 1 iff child ¢ (or child ¢’s spouse)
works part-time and FT;, = 1 iff child ¢ (or child ¢’s spouse) works full-time.
The variable w;y is child ’s (or child ¢’s spouse) weekly wage. As discussed
earlier, we estimate w;j, as a function of the observed characteristics of the child
(or spouse) using a different data set. The variable Y; is a measure of nonlabor
income for player i. For the parent, Yj is observed. We assume that Y; = 0 for
1 > 0. The variable px; is the local price level for player i, and ¢ is the price of
care in the parent’s state. The answer to the question about whether the parent
considers herself happy, ug, is treated as a discrete measure of Up.2* We do
not observe a direct measure of health quality, Q. We observe the output of @
only indirectly through its effect on utility. W;; are exogenous characteristics

22The data do not provide enough information to actually determine if f’ﬂ) =1. We assume
that, if paid care is provided, then some of it is paid for by the parents causing Hop = 1.

231t is assumed that both parents, if alive, take advantage of paid care; i.e., that formal care
is a public good for the parents’ household.

24The potential for observing two different “happy” answers for the husband and wife re-
quires a small adjustment to the model, described in footnote 14.
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for child 4 (or spouse), and W and WZ? are exogenous parent characteristics.
Define

t. = tiik ifajp=1,a3=0forl=c¢,s, | £k

7 (tjiestjis) if @ic = ais =1 ’
I — L1, ifag=1,ay=0forl=cs, | #Ek

! (Lica Lis)/ if Qje = Q5 = 1

for ¢ > 0, and t; = (tm“tm)

The likelihood contribution for family n, £,, is a product of conditional
probabilities over different events (such as whether or not the child contributes
time or financial resources to care for the parent). Its structure varies with
characteristics of the family’s choices and can be written as

£, = Pr |:UO | j:{vo,to} H Pr [tjok}aokaoj . (15)
JjeEmM,p
k#j

H / Pr {thLi | E = O,fz‘Xl} 1o L¢ {M] dnx; o ®

OnXx OnXx

i:H;=0 Nx;>In TiH

/// 1 Y Hi(y)=H Pr [ti’Lilﬁizl}l(bo).
g H;=1

- i:H;=1 i:H;
Nx; SIn'T;
i H;=1
1 Nxs
X1
— ¢ || dnx;
Onx OnX

where

1 Baig
H; (nx;) = B Y+ Zwik 1—Lix — Z ik | — 2;— exp {nx;}
K

jem,p

is derived from equations (8) and the set of first order conditions for the children.
The Pr [UO | E),t0:| ,PI‘ [tjok’] , Pr |:t7,LZ | E = O,EXi:| , and Pr |:t77L1 | IA{; = 1:|
terms are defined in Appendix S1 in Byrne, Goeree, Hiedemann and Stern
(2008).

Some of the terms in the likelihood function need to be simulated. With
the exception of the last term simulation, is straightforward. We discuss how to

simulate the last term using a GHK algorithm (Hajivassiliou, McFadden, and
Ruud 1996) in Appendix S2 in Byrne, Goeree, Hiedemann and Stern (2008).
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6.3 Identification

The set of parameters to estimate is listed in equation (14). Asymptotically,
we can observe consistently the covariation of each dependent variable with the
set of exogenous variables. It is this covariation that allows us to identify all
of the structural parameters.”?”> The effect of parent exogenous variables on
baseline health Z, measured by 4, in equation (11), is identified by covariation
between parent characteristics and the “happy variable,” ug. The effects of
exogenous variables on parent and child utility, measured by d4 in equation (12)
and log B3,, log By, log 11, log 851, and log B3, are identified by covariation
between parent and child characteristics and parent and child choices. For
example, the degree that the parent’s problems with ADLs move with child
informal care ¢ identifies the effect of parent ADLs on 3,. Covariation between
parent characteristics and children’s care decisions does not identify §, because
parent characteristics can directly affect care decisions through dg4. The effect
of parent and child characteristics on the quality of care, measured by d, in
equation (10), is identified by the covariation between O Pr[ug =1 | ¢] /Ot and
parent and child characteristics. For example, because the partial correlation
between parent happiness and informal care provision increases with the age of
the child caregiver, the d,, coefficient on child age is positive. Thus, we should
observe that the sample slope of Pr [ug = 1 | ¢] with respect to ¢ varies with age
appropriately. Even when there are no covariates affecting « and p, we can
identify a and p by the covariation of the “happy” variable with the receipt of
informal and formal care, respectively. The term ~ in equation (1) is identified
by 92 Prlug =1 |t] /0t2. The effectiveness of formal care, measured by log u,
is identified by the covariation between ug and the provision of formal care,
H. The term 3, in equations (2) and (3) is not of interest by itself. But it
is needed to match the mean of the “happy variable” data and is identified by
the mean. Second moment terms, a% e 0% I 0127,5, o2, py, and p,, are identified
by variances and correlations of generalized residuals (Gourieroux, et al. 1987)
associated with the likelihood function.

The provision of informal care ¢ affects a family member’s utility in two ways:
it directly affects utility through the satisfaction (or sense of burden) one re-
ceives (the 3, effect), and it improves the parent’s health quality, thus affecting
the child’s utility (the 5, effect). Most of the literature on informal care does
not specify which mechanism is relevant. In almost all of the literature, there
is no attempt to identify the two effects separately. HS argue that all children
derive utility from the health benefits of informal care but only the caregiver
derives satisfaction or burden from it. Thus, HS identify the separate effects by
variation in care provision across families of different sizes. We are making the
same assumption, but the effect of informal care on identification is completely
different because the games being played in the two models are very different.
As mentioned previously, we do not observe direct measures of health quality

250f course, there is the possibility of singularity not considered in this discussion. The
final argument for identification is empirical: the Hessian of the log likelihood function is
non-singular.
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(@), but this is not necessary for identification. In this work, the inclusion of
the “happy variable” allows us to directly measure the effect of formal and in-
formal care on the parent’s well-being, and that allows us to disentangle the two
effects. For example, in the presence informal care provision by some children,
if we were to observe that the provision of informal care by children has a very
small empirical effect on the parent’s happiness relative to the effect of variables
affecting Z, we would conclude that « is very small and 8, > 0. Alternatively,
if we were to observe that very little informal care is provided but those parents
who receive it are usually happier, we would conclude that « is large and 5, < 0.
The inclusion of the “happy data” allows us to nonparametrically identify all of
the parameters because terms like dPr[ug = 1| ¢] /0t and its covariation with
observed variables are nonparametrically identified. The model structure tells
us how to decompose OPr[ug =1 |t] /Ot into OPrug =1 |t] /0Q and 9Q/0t,
but the model works regardless of the decomposition.

7 Results

7.1 Parameter Estimates

Our structural model captures several dimensions of families’ caregiving deci-
sions including the effectiveness of formal and informal care, the burden associ-
ated with informal care provision, and altruism toward elderly spouses and par-
ents. Our model allows us to identify parameters related to these dimensions
of the decision-making process even in the absence of independent variables.
Table 7 displays the results of a specification that does not depend on family
members’ observed characteristics. Despite its relative simplicity, the estimates
of this specification shed light on the motivations for the provision of formal and
informal care. Our health quality production function in equation (1) implies
constant returns to formal care but allows for increasing, constant, or decreas-
ing returns to informal care. In the absence of covariates, the estimates suggest
that both formal and informal care have modest effects on the parent’s health
quality and that there are diseconomies of scale associated with informal care.
Moreover, the estimates suggests that not only is informal care relatively inef-
fective but its provision tends to be burdensome. These results may explain why
few family members provide care for elderly individuals. However, the results of
this simple version of the model imply that adult children and children-in-law
care about their parents’ health quality, suggesting that altruism may play an
important role in the provision of informal and formal care.

[INSERT TABLE 7 HERE]

Another version of our model allows the @ and Z terms in equation (1) and
the 8, term in equations (2) and (3) to depend on covariates. This specifi-
cation allows family members’ characteristics to affect both the quality of care
provided and the burden associated with caregiving. In addition, this speci-
fication allows elderly individuals’ characteristics to affect their health quality
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and, in turn, all family members’ utility. A child or child-in-law’s provision of
care depends on the parent’s health quality, the effectiveness of informal care,
and the burden associated with caregiving. An elderly individual’s utility de-
pends on the effectiveness of care but not on her children’s caregiving burden.
Thus, we can identify the effect of characteristics such as the parent’s age on
the burden associated with informal care provision from the effect of the same
characteristic on the quality of informal care. Table 8 presents the results of
our model with covariates, and Table 9 displays the first two moments of rel-
evant model characteristics. A likelihood ratio test rejects the model without
covariates in favor of the model with covariates.

[INSERT TABLE 8 HERE]

Gender Our structural model provides three distinct mechanisms for an
elderly individual’s gender to influence the provision of informal care. Specifi-
cally, our model allows for the possibility that health quality, the effectiveness
of informal care, and the burden associated with its provision differ for elderly
men and women. Controlling for age, race, marital status, and the number
of ADL problems, our results suggest that elderly men experience significantly
greater health quality than do elderly women prior to any formal or informal
care decisions (Zyother = —1.630). Thus, the marginal utility associated with
the mother’s health quality exceeds the marginal utility associated with the fa-
ther’s health quality. In turn, children face greater incentives to provide care
for mothers than for fathers, abstracting from the effects of gender on the qual-
ity of care and the burden associated with its provision. Moreover, our results
suggest that informal care provided to mothers (wives) is significantly less bur-
densome than care provided to fathers (husbands) (B4motner = 0.584), again
providing children with greater incentive to spend time caring for elderly moth-
ers than fathers. Similarly, our probit results of informal care provision indicate
that mothers are significantly more likely than fathers to receive informal care
from children or children-in-law, and HS report that families value care pro-
vided for mothers more than care provided for fathers. However, the results
of our structural model suggest that informal care provided to mothers (wives)
is significantly less effective (mother = —1.438) than informal care provided to
fathers (husbands). This gender difference may shed light on PS’s finding that
daughters are more likely to provide care for fathers than mothers. Overall the
results of our structural model suggest that elderly women may have greater
caregiving needs than do elderly men; although care provided to mothers is
significantly less burdensome than care provided to fathers, it is significantly
less effective. The complex relationship between gender and motives for infor-
mal care provision may contribute to the conflicting evidence presented in the
literature.

Child gender also plays a role in family caregiving. ES, CS, and SPH find
that, all else equal, daughters are significantly more likely than sons to pro-
vide care, whereas SPH’s findings indicate that sons provide significantly more
care than do daughters. Our structural model allows both the effectiveness
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of informal care and the burden associated with its provision to differ by child
gender. The model also distinguishes between children and children-in-law. In
our raw data, 7.0 percent of daughters provide informal care, compared to 4.0
percent of sons, 1.6 percent of daughters-in-law, and 0.8 percent of sons-in-law.
These differences suggest that the quality of care, the burden associated with
its provision, and/or opportunity costs may differ by gender; similarly, children
may provide higher quality care and experience less burden than their spouses.
In fact, the results of our structural model indicate that children provide higher
quality care and experience less burden than do children-in-law. In particular,
daughters provide the highest quality care (aiological = 0.331) and experience
the least burden (Bypigiogical = 0.431) followed by sons (aumale + Qbiological +
Qmale*biological — 0.319; ﬂ4male + B4biological + 54male*biological = 0120)7 then
daughters-in-law (reference category), and finally sons-in-law (apale = —0.323;
ﬂ4male = _0269)26

Aging and the Development of ADL Problems The existing liter-
ature presents evidence that children provide more informal care as parents
age (e.g., CH and PS) or develop more ADL problems (e.g., SPH and CS).
Similarly, our probit model indicates that the provision of care by a child or
child-in-law depends positively on the parent’s age and on the number of ADL
problems experienced by the parent. As in the case of the elderly individual’s
gender, our structural model provides three distinct mechanisms for an elderly
individual’s age and ADL problems to influence the provision of informal care.
Age and ADL problems may influence health quality, the effectiveness of infor-
mal care, and the burden experienced by family members in the provision of
care. Controlling for ADL problems, informal care becomes significantly more
effective (aage = 0.12) and significantly less burdensome as parents grow older
(Byage = 0.04). Thus, abstracting from the effects of aging on health quality,
family members face greater incentives to provide informal care as elderly in-
dividuals age. As an elderly individual accumulates ADL problems, her health
quality declines insignificantly (Zapr, = —0.184) while informal care becomes
insignificantly less effective (aapr, = —0.023) and significantly more burden-
some (B4apy, = —0.172). Thus, problems with ADLs have conflicting effects on
family members’ incentives to provide informal care.

Our results reveal surprising patterns concerning aging and health quality.
Controlling for ADL problems, an elderly individual’s health quality depends
positively and significantly on her age (Z,ze = 0.07). This counterintuitive result
may be an artifact of the sample selection procedure. As mentioned earlier, the
1993 wave of the AHEAD data contains only noninstitutionalized elderly indi-
viduals. Thus, the oldest members of the sample may be particularly healthy for
their age, controlling for ADL problems. In fact, a few of the older respondents
in our sample have large consumption expenditures but receive no informal or

26 Even though many of the relevant estimates are not statistically significantly different from
zero, Ho : Obiological = Cmale + Qhiological + piological*male = Qmale = 0 is rejected at the
10 percent 51gn1ﬁcance level, and HO : B4biological = /84111319 + B4biological +B4biological*male =
Bamale = 0 is rejected at the 5 percent significance level.
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formal care. If aging reduced their health quality, these respondents probably
would have reallocated some of their consumption expenditures to formal care
or their family would have reallocated some of its leisure time to informal care
provision. In the absence of these outliers, the effect of age on health quality
would be negative. As illustrated by these outliers, choices concerning consump-
tion and leisure conditional on income provide information about the need for
formal and informal care. Overall, the results imply that the marginal utility
associated with the individual’s health depends negatively on her age. Thus,
our results, albeit influenced by a few outliers, suggest that family members’
incentives to provide care diminish as parents age. Recall, however, that these
implications abstract from the effects of aging on the effectiveness of informal
care and the burden associated with its provision.

Our model also allows for the spouse’s age and ADL problems to influence
the effectiveness of informal care. Neither of these relationships approaches
statistical significance.

Children’s Ages and Parity In addition, our model allows for the age of
a child and her parity (whether she is the oldest child) to influence the effective-
ness of informal care and the burden associated with its provision. Consistent
with the results presented in HS, neither the age of a child nor her parity is
significantly associated with the provision of informal care in our probit model.
Our structural model reveals a more complex relationship between a child’s age
and the provision of informal care, namely that children provide significantly
less effective care (Oéchi]dage = —.04) but experience significantly less burden
(Bachildage = 0.06) as they age. The reduction in quality may be attributable
to diminished health and energy of children as they age, while the reduction in
burden may be attributable to the reduced demands on adult children’s time
as their own children reach adulthood and leave home. (Our model controls
for an adult child’s family size but not the ages of her children.) Controlling
for age, our structural model indicates that oldest children provide significantly
more effective care (@oqess = 0.218) but experience significantly greater burden
(Baordest = —0.245) than their siblings. Thus, an adult child’s age and parity
both have ambiguous effects on her incentives to provide informal care.

Marriage and Family Size An elderly individual’s marital status influ-
ences the family’s care decisions. Consistent with other studies (e.g., HS, ES,
CS, and PS), our probit model indicates that married individuals are less likely
to receive informal care from their children or children-in-law than are unmar-
ried individuals. This result suggests that marriage enhances health and/or that
married individuals are more likely to rely on their spouses than on their chil-
dren for the provision of care. Our structural model provides support for both of
these explanations. Married individuals enjoy significantly greater health than
do their unmarried counterparts prior to any formal or informal care decisions
(Zmarriea = 0.482). The model does not directly allow for the possibility that
an elderly individual’s marital status influences the effectiveness of informal
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care or the burden associated with its provision. However, the model allows
for the quality and burden associated with informal care to differ for spouses
and children. While, on average, children are more effective caregivers than are
spouses (the mean log « is greater for children than for spouses), they tend to
experience greater burden (the mean [, is almost 36 times larger for children
than for spouses). This discrepancy in caregiving burden contributes to spouses’
greater propensity to provide care. For example, our parameter estimates in-
dicate that, in about 80 percent of families with a married elderly individual
and one adult child, the elderly individual’s spouse is more likely than her child
and/or child-in-law to provide care.

Adult children’s family structure may also influence care decisions. Our
structural model allows for an adult child’s marital status and family size to
influence both the effectiveness of care and the burden associated with its pro-
vision. Consistent with SPH’s finding that married children provide less care for
their elderly parents than do unmarried children, our results indicate that mar-
ried children provide significantly less effective care (o arried = 0.154) than their
unmarried counterparts. However, marital status is not significantly related to
caregiving burden. Surprisingly, an adult child’s family size is not significantly
related to her caregiving effectiveness or burden.

Education Previous studies (e.g., HS and ES) use education as a proxy for
income and attribute the greater reliance on formal care rather than informal
care among more highly educated individuals to an income effect. Similarly,
our probit model indicates that parental education is negatively associated with
informal care provision by children or children-in-law. In our structural model,
family members make caregiving decisions as part of a broader constrained
maximization problem. Thus, our model and data disentangle the effects of
income and education. Specifically, our model allows for the possibility that the
effectiveness of informal care depends on the education of both the elderly parent
and the child, while the burden associated with care provision depends on the
education of the child. The results indicate that the effectiveness of care depends
negatively and significantly on the parent’s education (aeducation = —0.012).
Thus, all else equal, family members have less incentive to spend time caring for
more highly educated parents. This result suggests that the greater reliance on
formal care among more highly educated elderly individuals may be attributed
to differences in informal care effectiveness rather than income, thus highlighting
the importance of isolating the effects of income and education.

Controlling for opportunity costs, adult children’s education is not signifi-
cantly related to their caregiving effectiveness or burden. However, as demon-
strated in Table 4, adult children’s opportunity costs depend positively and
significantly on their educational attainment. Thus, education influences infor-
mal care provision indirectly through its impact on opportunity costs. In the
next section, we examine the role of opportunity costs in children’s informal
care decisions.
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Race Other studies provide mixed evidence concerning the role of race in
family caregiving (Wolf 1984, Spear and Avery 1993, Stern 1995). In our sample,
black parents are significantly more likely than white parents to receive informal
care from their children or children-in-law. Specifically, 15.6 percent of black
parents receive informal care from children and/or children-in-law compared to
2.7 percent of white parents, a difference that is statistically significant at the 0.1
percent level. Also, among caregivers, black children and their spouses provide
significantly more care than do white children and their spouses: 25.0 versus 15.6
hours per week, a difference that is significant at the 5 percent level. However,
patterns differ for mothers and fathers: black mothers are significantly more
likely than white mothers to receive informal care from children and/or children-
in-law, while black fathers are insignificantly less likely than white fathers to
receive informal care from children or children-in-law.

Descriptive statistics by race reveal several significant differences. For ex-
ample, white respondents are more highly educated on average than are black
respondents. Also, white respondents are significantly more likely to be married
than are black respondents. As discussed above, parental education and mar-
riage are negatively associated with informal care provision by children. Thus,
the question arises as to whether informal care provision varies by race after
controlling for relevant characteristics that are correlated with race.

Race is not significantly related to the provision of informal care in our pro-
bit model. As in the case of the elderly individual’s age, ADL problems, and
gender, our structural model allows for the possibility that health quality, the
effectiveness of informal care, and the burden associated with its provision de-
pend on the race of the elderly individual. Race does not significantly influence
the quality of care, the burden associated with caregiving, or the parent’s health.
Significant differences in care propensities between white and black families ob-
served in the raw data thus reflect racial differences in other characteristics such
as marital status and education.

Motivations for the Provision of Formal and Informal Care As
discussed above, the second specification allows for observed and unobserved
variation within and across families regarding the effectiveness of informal care
and the burden associated with its provision (as well as opportunity costs and
health quality). These sources of variation shed light on the motivations for the
provision of informal care and the varied patterns observed in the data. The
model also enables us to estimate the effect of formal care on elderly individuals’
health quality and the extent of altruism toward elderly parents and spouses.
These parameter estimates further illuminate motives for informal and formal
care provision.

[INSERT TABLE 9 HERE]

Again the results reveal modest effects of formal care on elderly individu-
als’ health quality. As indicated in Table 9, results of our specification with
covariates imply that formal care provided around the clock (24 hours a day,
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seven days a week) would have virtually no effect on the average elderly indi-
vidual’s health quality [(0(logHealth Quality)/d(Formal Care))= 0.000] relative
to no formal care. Thus, as indicated in Table 10, our estimates generate low
predicted probabilities of the use of formal care. The discrepancy between the
actual rates of formal care use reported in Table 5 and the predicted probabil-
ities reported in Table 10 suggests that our model may not be fully capturing
the benefits of formal care.

[INSERT TABLE 10 HERE]

The results also reveal modest effects of informal care. Informal care pro-
vided by an adult child tends to be more effective than formal care. On aver-
age, an additional hour of informal care provided by an adult child is associated
with a 0.12 percent increase in health quality [(9(logHealth Quality)/0(Informal
Care))/168 = 0.0012], while an additional hour of informal care provided by a
spouse has virtually no effect on the elderly individual’s health quality. Here
the estimated 7 indicates that the first 98.5 hours of informal care provided by
a particular family member in a week enhance the elderly individual’s health
quality.

Although children provide higher quality care, on average, than do spouses,
our results suggest that children generally experience greater burden in the
provision of care. The component of the caregiving burden that depends on
observed characteristics is almost 36 times greater, on average, for children
than for spouses. Our model does a reasonable job of predicting hours of care
for children. But it significantly overpredicts informal care provided by spouses.
This discrepancy could be avoided by the addition of either a fixed burden cost
in providing informal care or a term like v in the burden specification. Namely,
the last term in the utility function in equation (2) would change to either

(By+e)t+E1(t>0)  or  (B,4e)t+EN (17)

Given the present specification of the model, @ and  allow us to fit both the
informal care participation decision (i.e., whether ¢ > 0) and the hours decision
for children; essentially, o determines the participation decision and = adjusts
to match the hours choice. This same mechanism, however, does not work for
spouses of parents. For them, since the value of « is so small, all of the variation
in parental informal care participation comes from variation in £,. Since there
is no nonlinear term like v associated with burden such as £ in equations (17),
the model cannot match both features of the data for informal care provided
by parents. One might ask why « for spouses does not adjust to allow v to
affect their decisions. This is prevented by the small covariation between parent
happiness and informal care provided by a spouse.

As in the model without covariates, the results of the model with covariates
imply that adult children and children-in-law care about their parents’ health
quality, suggesting that altruism may play an important role in the provision
of informal and formal care. For an adult child with average characteristics, a
one percent increase in the child’s consumption increases the child’s utility by
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less than half as much as a one percent increase in an elderly parent’s health
quality: the mean (9U/0log X)/(0U/0log @) = 0.49. Similarly, a one percent
increase in the average child’s leisure increases the child’s utility by about 61
percent as much as a one percent increase in the elderly parent’s health quality:
the mean (0U/0log L)/(0U/0log Q) = 0.61. Moreover, adult children derive
more utility than do elderly individuals and their spouses from a one percent
increase in the elderly individual’s health quality: the mean 0U/dlog @ is 3.91
for adult children and 1.85 for elderly individuals.

Collectively these patterns suggest that the greater propensity of spouses
than children to provide informal care is attributable to their lower burden —
perhaps partially in the form of fixed costs — in the provision of care rather than
differences in care effectiveness between spouses and children or selfishness on
the part of adult children.

Motivations for Shared Caregiving In our sample, shared caregiving
is relatively uncommon. For example, as indicated in Table 5, only 14.4 percent
of families with at least one adult child providing care exhibit shared caregiving
among adult siblings. Similarly, as shown in Table 10, estimates of our structural
model imply that the predicted probability of shared caregiving among such
families is 12.6 percent.

Although most elderly individuals rely on a single caregiver, shared caregiv-
ing has the potential to alleviate caregiver burden and reduce the likelihood of
caregiver burnout. Also, as discussed earlier, a bequest motive may motivate
children to provide care, especially in the presence of care provided by a sibling,
as a way to compete for a greater share of the inheritance. Thus, it is worth
exploring factors that influence whether adult children share caregiving respon-
sibilities. Our structural model enables us to examine several possible reasons
for the infrequency of shared caregiving among adult children: increasing re-
turns to informal care, free-riding, ineffective care, and caregiving burden. The
first explanation concerns the health quality production function. This produc-
tion function allows for increasing, constant, or decreasing returns to informal
care provided by a particular family member. While increasing returns would
encourage the reliance on a single caregiver, decreasing returns would encourage
shared caregiving. In light of strong evidence of decreasing returns to informal
care provided by a particular family member (v is significantly less than 0),
concerns about the quality of care do not explain the infrequency of shared
caregiving.

The second explanation for the lack of shared caregiving concerns the possi-
bility of free-riding. The infrequency of shared caregiving could be attributable
to free riding if adult siblings’ informal care decisions were negatively corre-
lated (see CS for a discussion of the issue). However, the simulated informal
care decisions of children are nearly independent of one another, suggesting that
free-riding is not prevalent.?” The low correlations between siblings’ care prob-

27Using a hypothesis test described in Checkovich and Stern (2002), we simulated each
family 10 times with antithetic acceleration (for a total of 20 times per family) and then
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abilities occur because other phenomena such as elderly parents’ preferences for
shared caregiving counteract adult children’s incentives to free-ride on one an-
other. More technically, the latent utility of an elderly parent is concave with
respect to the informal care provided by individual children (as measured by the
correlation of the “happy” variable with informal care provided by a particular
child).?®

The third and fourth explanations for the lack of shared caregiving con-
cern children’s motivations to provide care in terms of their effectiveness in the
caregiving role, as measured by « and -y, and the burden experienced in the
provision of care, as measured by 3, + :. The estimate of v and the distribu-
tions of o and 8, + ¢ imply low probabilities that a particular child provides
informal care. As mentioned above, on average, an additional hour of informal
care provided by a particular child is associated with a 0.12 percent increase in
the elderly parent’s health quality. The modest returns to informal care afford
children with little motivation to provide care, especially in light of the burden
associated with caregiving. Our results suggest that the majority — 97.3 percent
— of adult children consider caregiving burdensome. Collectively, these results
suggest that individual children have little incentive to provide informal care
for elderly parents. Moreover, as discussed above, the simulated informal care
decisions of children approach independence. Thus, the probability that two (or
more) adult siblings share caregiving responsibilities may be approximated by
the product of two (or more) small probabilities.

A final explanation for the lack of shared caregiving, not captured by our
structural model, concerns the fixed costs of informal care provision. The pres-
ence of fixed costs including travel time to an elderly parent’s home may con-
tribute to the infrequency of shared caregiving observed in the raw data. How-
ever, the similarity of the actual and predicted probabilities of shared care-
giving reported in Tables 5 and 10, respectively, indicate that the omission of
fixed costs from the model does not severely limit the model’s ability to pre-
dict shared caregiving. As discussed above, the omission of fixed costs may have
greater implications for our estimated intergenerational differences in caregiving
burden.

7.2 Decompositions

Differences in opportunity costs, caregiving effectiveness, and caregiving bur-
den between sons and daughters contribute to daughters’ greater likelihood of
providing informal care for elderly parents. In order to better understand the
relative importance of these three factors, we examine their separate and joint
effects on adult children’s likelihood of providing informal care. In addition to

computed the Nash equilibrium. Although the resulting g statistics are significant for families
with two, four, or five children, none would be significant if the number of observations were
the same as in the relevant subsample. Thus, based on the actual sample sizes, we cannot
reject the null hypothesis that adult children’s behavior is independent.

281n effect, if we were to estimate a probit model of the “happy” variable that included an
individual child’s informal care in quadratic form, the coefficient on the linear term would be
positive and that on the quadratic term would be negative.
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the overall probability that an adult child provides informal care conditional on
the child’s gender, number of siblings, and marital status, Table 11 displays cor-
responding conditional probabilities that isolate the effects of opportunity costs,
quality of care, and caregiving burden. For all family sizes, the benchmark is
an unmarried daughter. For example, consider families that consist of only one
unmarried adult child. As indicated in the first column, the log probability of
informal care provision is —3.864 for daughters and —5.735 for sons. Thus, the
estimated probability of informal care provision is 2.1 percent for daughters and
0.3 percent for sons. FEach of the next three columns removes gender differences
in two of the three following dimensions: 1) opportunity costs as measured by
wages, 2) caregiving effectiveness or quality, and/or 3) caregiving burden. Al-
lowing for gender differences in wages but not in quality or burden, the log
probability that an unmarried son with no siblings provides care is —4.079,
compared to —3.864 for an unmarried daughter with no siblings. Removing the
gender differences in caregiving effectiveness and burden thus closes much of
the gap: the estimated probability of care provision would be 1.7 percent for
sons compared to 2.1 percent for daughters if sons provided as effective care
and experienced as little burden as daughters. Allowing for gender differences
in only quality or only burden, the log probability that an unmarried son with
no siblings provides care is —4.960 or —4.454, respectively. The decompositions
suggest that differences in opportunity costs, quality, and burden account for
much of the gender gap in informal care provision. For unmarried sons with-
out siblings, the estimated probability of care provision — 1.9 percent — would
approach the corresponding figure for daughters — 2.1 percent — if sons had
the same opportunity costs, caregiving effectiveness, and caregiving burden as
daughters. Interestingly, in families with three or more children, unmarried sons
would display higher probabilities of informal care provision than daughters if
their care were as effective and if they experienced as little burden as daughters.

[INSERT TABLE 11 HERE]

Differences in opportunity costs, caregiving effectiveness, and caregiving bur-
den between married and unmarried children may also contribute to different
caregiving propensities by marital status. Our estimated wage equation indi-
cates that married men earn more than unmarried men, while our structural
model suggests that marriage is negatively associated with the quality of care
and insignificantly associated with caregiver burden. However, the presence of a
second potential caregiver may counteract differences in quality and opportunity
costs. Further complicating the situation, daughters provide more effective care
and experience less burden than do sons but their husbands provide less effec-
tive care and experience more burden than do sons’ wives. The decompositions
shown in Table 11 shed light on differences by marital status and gender. In
the case of married children, Table 11 provides the log probability that married
daughters and/or their husbands provide informal care and the log probability
that married sons and/or their wives provide care. For all family sizes, married
daughters display lower overall care probabilities than their unmarried coun-
terparts. For example, in the absence of siblings, married daughters and/or
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their husbands display care probabilities of 0.7 percent compared to 2.1 percent
for unmarried daughters. In families with three or fewer children, this pattern
persists even in the absence of differences in opportunity costs, quality, and/or
burden. As family size increases, this pattern generally reverses when one effect
is considered at a time. For example, consider the effects of isolating quality
differences by marital status in families with four children. If the care pro-
vided by married daughters and their husbands were as burdensome as the care
provided by unmarried daughters and if married daughters and their husbands
faced the same opportunity costs of time as unmarried daughters, then married
daughters and/or their husbands would display slightly higher care probabilities
than unmarried daughters. With two exceptions — families with three or five
children — married sons and/or their wives tend to display higher care proba-
bilities than unmarried men. Overall daughters and their husbands are more
likely to provide care than are sons and their wives. However, in the absence
of quality differences, the opposite pattern would prevail, namely that sons and
their wives would be more likely than daughters and their husbands to provide
informal care.

While the presence of siblings may motivate adult children to free-ride on
one another and thus reduce caregiving incentives, the possibility of a bequest
may motivate children to compete with one another for an inheritance. Holding
child gender and marital status constant, the probability that a child provides
informal care generally decreases as the number of siblings increases. Thus,
the results in Table 11 provide evidence against the bequest motive. Although
this pattern is consistent with free-riding behavior, the near independence of
siblings’ informal care probabilities (see the discussion above) casts doubt on
the importance of this phenomenon.

Taking the decompositions a step further illustrates the extent to which
opportunity costs, caregiving effectiveness, and caregiving burden contribute to
gender differences in the propensity to provide informal care. Table 12 reports
cross partial differences of log probabilities with respect to the effect in question
and gender. Consider, for example, families with one unmarried adult child.
As indicated in Table 12, opportunity costs reduce the probability that a son
provides informal care by 12 percent (exp(—0.128) —1 = —0.120) relative to the
effect of opportunity costs for a daughter. Quality and burden effects reduce the
probability that a son provides informal care by 64 and 40 percent, respectively,
relative to the same effects for a daughter. The results are reasonably robust to
changes in family size.

[INSERT TABLE 12 HERE]

Now consider married children. Again start by considering families with one
child. Overall sons and/or their wives are 60 percent less likely to provide care
than are daughters and/or their husbands. Wage, quality, and burden effects
reduce the probability that a son and/or daughter-in-law provide informal care
by 13, 40, and 16 percent, respectively, relative to the same effects for a daughter
and/or son-in-law. These effects tend to increase as family size increases.
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Racial differences in adult children’s opportunity costs, caregiving effective-
ness, and caregiving burden as well as elderly parents’ health quality contribute
to or offset the greater prevalence of informal care provision in black relative
to white families. Our wage equation indicates that whites, especially married
white men, earn more than blacks. Our structural model suggests that white
parents may experience greater health quality than do black parents. Although
this health difference is not statistically significant, it may indicate greater care-
giving needs on the part of black parents. However, the results of our structural
model also indicate that white children provide insignificantly higher quality
care and experience insignificantly less burden than do black children.

The decompositions reported in Table 13 illustrate the extent to which op-
portunity costs, caregiving effectiveness, and caregiving burden influence racial
differences in the propensity to provide informal care. In the raw data, black
parents display significantly higher probabilities of receiving informal care, but
the decompositions suggests that white children are more likely to provide care
after controlling for relevant demographic characteristics. For example, the re-
sults in Table 13 indicate that among unmarried only children, whites are 34
percent more likely to provide care than are blacks. Quality and burden effects
increase the probability that a white unmarried only child provides care by 37
and 4 percent, respectively, relative to the same effect for a black unmarried only
child. Operating in the opposite direction, wage effects reduce the probability
that a white unmarried only child provides care by 6 percent relative to the
same effect for a black unmarried only child. Among married children without
siblings, white children and their spouses are 20 percent more likely to provide
care than are black children and their spouses. The burden effects are similar
for married children, but the wage effects are larger and the quality effects are
smaller. For both unmarried and married children, these results are relatively
robust to changes in family size. Finally, racial differences in health quality,
though not statistically significant, may contribute to the patterns observed in
the raw data.

[INSERT TABLE 13 HERE]

7.3 Specification Tests

We performed two types of specification tests. First, we tested for the existence
of state fixed effects. We aggregated residuals for 34 states with at least four
observations. We could not reject the null hypothesis of no state fixed effects
for time spent caring for the parent, financial contributions, and leisure.

Next we performed a set of x? goodness-of-fit tests for informal care, financial
contributions towards formal care, and leisure. For each variable z (time spent
helping per family member, proportion of family members offering financial
help, and leisure per family member), we simulated = twenty times for each
family n and computed the mean Z and the standard deviation 5.2 Then we

29We adjusted trivially small predicted values of choice variables (time spent helping per
family member, proportion offering financial help, and leisure per family member) to zero.
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constructed

2
i, = et (18)
In =™ 22 2
s+ oz,
where 02, is a correction for measurement error. Its construction is discussed

in Appendix S3 in Byrne, Goeree, Hiedemann and Stern (2008).>" We then
summed Y3, over n. The results of this exercise are presented in Table 14,
disaggregated by family size. The x? statistics for time help and leisure are
all very large, but the mean residuals are very small. For example, the mean
residual on time help for families of size 1 means that we overestimate time help
in such families by 0.1 percent on average.

[INSERT TABLE 14 HERE]

The large x2 statistics are caused by outliers to a great degree. To reduce
the influence of outliers, we censor the x? statistic and adjust the test statistic’s
distribution function and critical values appropriately. We present both cen-
sored and uncensored results to illustrate the impact of the outliers. Specifically,
if we censor each x?, statistic in equation (18) at the one percent level, i.e.,

~\ 2
2k . (l‘n - .’I})
- Wn 72 663,
Xln min :§2 T O_gn

then the y? statistics reduce to the numbers in the column labeled “Censored.”
The next column shows the number of x%* statistics that are actually censored,
and the last column turns the censored y2 statistic into a standard normal
random variable. The results suggest that we are still missing some aspect of
decision making with respect to informal care though not in terms of average
caregiving time. On the other hand, after controlling for a small number of
outliers, we are predicting time help, financial help, and leisure decisions quite
accurately.

7.4 Policy Experiments

We consider the effects of six simulated experiments on family behavior given
the parameter estimates reported in Table 8. The six experiments involve:

When the sample value and the predicted value of the variable is zero, the chi-square compo-
nent for a family is a ratio that explodes. We do not include these cases in the test statistic.
For financial help, there are many such cases hence the small degrees of freedom for the
finanical help statistics.

30We added a measurement error term to the goodness-of-fit components to prevent the
denominators in any of the ratios from exploding. However, for financial help, the data do
not indicate what the magnitude of this measurement error should be. We set it to one,
which allows us to include all observations in the goodness-of-fit statistics. Note that we are
not including many zero residuals at corners. Exclusion of zero residuals significantly biases
our test statistics upward making it more likely we would reject a good fit of the model to the
data.
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1. providing a subsidy of ¢F' to each parent that must be used for formal
care (formal care stamps);

2. providing a subsidy of F' to each child or child-in-law for each unit of time
she provides informal care;

3. providing a subsidy of F' for each dollar spent on formal care (reduction
in the price of formal care);

4. providing a lump sum of F' to the parent;
5. increasing V¥, the income limit for Medicaid; and

6. providing a subsidy of ¢F to each parent for each ADL problem; this
subsidy must be used for formal care.

Most real-world experiments are similar to experiment (6)*! in that they
target people who are likely to need help and provide services that are quite
restricted in nature. However, many state programs provide pay for family
members who are providing services similar to a formal caregiver,®? making
experiment (2) relevant, and, as discussed in Section 3, many states have ex-
perimented with changing Medicaid income limits for long-term care such as in
experiment (5). As discussed in Benjamin (2001), Germany has a policy similar
to experiment (4); several US states are experimenting with the German policy
(with some limits on eligibility similar to those in experiment (6)). We have
found no examples in the literature providing subsidies similar to experiment
(3).

Given the small marginal product of formal and informal care on @ implied
by the parameter estimates in Table 8, almost all of the policy experiments
would have essentially no effect on behavior. Experiment (1) suggests that
formal care stamps would have little impact on expenditures for formal care.
Most families without formal care expenditures prior to the experiment would
exhaust their formal care stamps but spend no out of pocket funds on formal
care. To a large degree, those with formal care expenditures would replace
their own expenditures with program expenditures with little effect on the level
of formal care or informal care.?3

Experiments (2) and (3) essentially reduce the price of informal and formal
care. However, since the family resources expended on both are small and
both marginal products are small, the effects of the subsidy would be small.
Experiment (4) indicates that a lump sum subsidy to the parent would be used
to supplement consumption. This is similar to results discussed in Benjamin
(2001). Thus, a lump sum subsidy would have very little effect on formal or
informal care or the health (Q) of the parent. Experiments (5) and (6) are small
deviations of experiment (1) and would have similar though smaller effects.

31See Weissert, Cready, and Pawelak (1988) for a survey of US demonstration projects and
Johri, Beland, and Bergman (2003) for a survey of international demonstration projects.

328ee Exhibit 1 in Benjamin (2001).

33See Pezzin, Kemper, and Reschovsky (1996) for similar results.
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Overall, the results of these experiments suggest that variation in state Med-
icaid policy would have little effect on long-term care decisions. The average
policy results are very small because most families are at a corner solution and
it would take a very expensive policy to move them away from the corner. For
the most part, the proposed policies result in an increase in utility for those who
were already providing formal and/or informal care and little change in behav-
ior among everyone else. These results are consistent with results in ES where
no significant state effects were found but inconsistent with Cutler and Sheiner
(1993) that found small macro effects. We measure the effect of policy changes
given that respondents reside in the community and, hence, under some situ-
ations, underestimate the effect of changes in policy on community-based care
giving. For example, policy changes with regard to Medicaid income limits or
subsidies for home health care may imply different choices for community-based
care versus institutionalization. Institutional care may be a decision under
some policy parameters, while other policy parameters may induce families to
care for the elderly parent at home.

8 Conclusions

We develop and estimate a game-theoretic model of families’ decisions concern-
ing the provision of informal and formal home health care for elderly individuals.
In addition to consumption and leisure, a family member’s utility depends on
the health quality of elderly relatives as well as her own provision of informal
care. Fach individual or married couple makes caregiving decisions conditional
on the decisions of the other family members. We use the first-order condi-
tions of the model to solve for the errors as relatively simple functions of the
parameters and construct the corresponding likelihood function.

The structure of the model allows us to distinguish among several underlying
explanations for patterns in care provision. In particular, caregiver burden,
caregiving effectiveness, and opportunity costs vary within and across families.
Also, the model allows for both self-interest and altruism in the sense that
family members value their own consumption and leisure as well as the health
quality of their elderly relatives. Our results suggest that most family members,
especially children and children-in-law, consider caregiving burdensome, that
informal care, especially care provided by a spouse, has a small effect on health
quality, and that children care about their parents’ health quality. Thus, the
tendency of spouses rather than adult children to provide care is attributable
to the lower burden experienced by spouses in the caregiving role rather than
differences in care effectiveness between spouses and children or selfishness on
the part of children. Apparently, the closer bonds between parents and their own
children than between parents and children-in-law enhance the quality of care
and diminish the burden experienced by members of the younger generation. As
expected, children with higher opportunity costs of time exhibit lower caregiving
probabilities than their siblings or peers. Interestingly, however, we find that the
greater reliance on formal care among more highly educated elderly individuals
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is due to differences in care effectiveness rather than income.

The structure of the model sheds light on the roles of gender, marital sta-
tus, family size, and race. Overall daughters display higher care probabilities
than do sons. Our decompositions suggest that differences in opportunity costs,
quality, and burden account for much of the gender gap in informal care provi-
sion. Unmarried daughters display higher overall care probabilities than their
married counterparts, regardless of family size. In relatively small families, this
pattern persists even in the absence of differences in opportunity costs, qual-
ity, and/or burden. Overall daughters and their husbands are more likely to
provide care than are sons and their wives. However, in the absence of quality
differences, the opposite pattern would prevail. Racial differences in adult chil-
dren’s opportunity costs and elderly parents’ health quality contribute to the
greater prevalence of informal care provision in black relative to white families,
offsetting differences in quality and burden of care.

Goodness of fit tests show that our model fits the data fairly well. In addi-
tion, we fail to reject the hypothesis that there is no additional variation across
states not captured in the model. This result suggests that our simplification
of the Medicaid benefit structure performs well.

The structural nature of the estimates enables us to perform policy exper-
iments similar to those proposed by policymakers. For example, we simulate
the provision of a lump sum that can be spent only on care as well as price
subsidies for informal and formal home health care. As a result of the relative
ineffectiveness of both forms of care, we find little effect of these policy changes.

Although our results yield important insights concerning families’ elder care
decisions, several limitations are worth noting. First, the 1993 wave of AHEAD
data does not include any nursing home residents. The inclusion of nursing home
residents in subsequent waves will enable us to investigate the effects of proposed
or actual policies on the use of institutional care. For example, subsidies for
home health care may induce some families to care for the elderly at home
rather than in an institution. Second, the survey instrument used in subsequent
waves elicits more information about caregivers, enabling us to further improve
our model. Third, our use of a static model obscures the dynamic aspects of
families’ care decisions. The availability of panel data will enable us to estimate
a dynamic extension of our structural model. Using several waves of AHEAD
data, future work will explore whether family members specialize according to
their comparative advantages in market production, caregiving, or other forms
of nonmarket production or whether siblings take turns providing informal care.
If children take turns caregiving, the use of panel data will enable us to examine
possible causes of this behavior including burnout. Finally, our current work
does not adequately address differences by race. In future work, we plan to
estimate separate models by race to examine the extent to which characteristics
such as child gender operate differently by race.

David Byrne is at the Federal Reserve Board, USA; Michelle S. Goeree is
at University of Southern California, USA; Bridget Hiedemann is at Seattle
University, USA; and Steven Stern is at the University of Virginia, USA.
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Appendix

A Construction of Child Caring Time

A key issue in estimation concerns the interpretation of data on caregiving time
tjik- In the survey, there are two relevant questions:

1) How many days per week does the helper provide help?; and

2) How many hours per day does the helper provide help on days when she
helps?
While the responses to the second question provide a continuous measure of
hours per day, responses to the first question are categorical: a) every day, b)
several times a week, c¢) once per week, d) less than once per week, and e)
never. We can use the answers to these two questions to construct a “pseudo”
continuous variable:

7T ik /168 if she helps every day
3.5m,;,/168  if she helps several times a week

tiik = Tjik /168 if she helps once per week (19)
0.57rjik/168 if she helps less than once per week
0 if she never helps

where 7 ;1 is the answer to the second question.?*

Unfortunately, the AHEAD respondents were asked about help from chil-
dren only if they had an ADL or TADL problem. This feature of the survey
design may bias the amount of reported care downwards. However, it is rea-
sonable to assume that parents needing care from children are likely to have an
ADL or TADL, and, at the time we constructed our data, there were no better
data available.
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Tables and Figures

Table 1
Dropped Households

Selection Criteria Number of Observations
Total Households 6047
More than Five Children 625
Missing Child Variable 1008
Missing Parent Variable 108
Working Respondent 270
Respondents Helping Each Other 25
Small Minority Groups 350
Coding Errors 78
Sample Size 3583
Table 2

Selected Characteristics of Respondents

Characteristic Male Female

Age 76.73 76.30

Education 11.73 11.80

Black 0.07 0.10

Living Children 2.06 2.02

Married 0.72 0.42

Number of ADL problems 0.52 0.71

At Least 1 ADL problem 0.23 0.31

Number of IADL problems  0.36 0.34

Table 3
Child Characteristics of Respondents

Characteristic Mean

Age 47.01

Male 0.490

Education 13.98

Married 0.698

Number of Children 1.985

Live with Parent 0.06

Live More Than 10 Miles from Parent 0.62

Imputed Weekly Wage $452

Note: We also observe bracketed time spent helping respondents and labor

force participation of the child and spouse of the child.
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Table 4
Ln Wage Estimates

Variable Estimate Variable Estimate
0.028 0.099 ok
Constant (0.072) Male (0.030)
Years of Schooling if 0.035 #* | Married 0.028
Not Completed High School (0.006) T (0.029)
. ] 0.540 sk . 0.066 o
High School Diploma (0.052) White (0.022)
0.680 sk . 0.090 _—
Some College (0.053) MalexMarried (0.042)
0.978 - . 0.022
College Degree (0.053) MalexWhite (0.033)
1.086 o . . -0.035
> College Degree (0.054) Married+White (0.032)
0.066 x . : 0.093 sk
Age (0.002) MalexMarried«*White (0.045)
-0.001
9 Kk
Age (0.000)
R? =0.34
Notes:

1. The dependent variable is In wage.
2. The numbers in parentheses are standard errors.
3. Double starred items are significant at the 5 percent level.

4. The education variables refer to highest education level attained. The
first variable is a slope conditional on not finishing high school, and the
others are dummy variables.
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Table 5

Characteristics of Care Provision for Families of Various Sizes

Type of Family No Children Number of Children® Total
Single ‘ Married | 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5
Percentage of All Families | 17.8 | 3.7 | 20.8 | 27.8 | 16.9 | 9.0 | 3.9 | 100
Percent of Families:
Receiving Care 5.6 38.1 | 26.3 | 24.7 | 25.7 | 26.1 | 22.9 | 22.3
Receiving Formal Care? 100 9.8 |21.8 129|122 | 82| 3.1 17.8
Receiving Informal Care? 98.0 | 88.3 | 93.5 | 96.8 | 100 | 100 | &89.9
Receiving Formal and 781102 | 65| 90| 82| 31| 7.7
Informal Care
Percent of Families Where:
Children Help Pay for Care? 116 | 125 | 5.3 0 0 8.7
Spouse Provides Informal Care® 100 | 48.9 | 62.9 | 63.6 | 63.5 | 68.8 | 62.6
Children Provide Informal Care* 54.0 | 40.1 | 43.7 | 424 | 40.6 | 41.7
Multiple Ch11d5ren Provide 07 | 167 | 19.4 | 23.1 14.4
Informal Care
Children and Epouse Provide 29| 30!l 731 59| 94 16
Informal Care
Average Hours Per Week:
Informal Care Provided 26.8 | 25.8 | 25.8 | 24.3 | 27.1 | 34.4 | 26.2
by Spouse
Informal Care Provided
by Children” 21.3 1 23.7 | 275|219 | 16.8 | 23.5

Notes:

1. Includes families with single and married respondents.

2. As share of families with respondents receiving any care.

3. As share of families with respondents receiving formal care.

4. As share of families with respondents receiving informal care.

5. As share of families with children providing informal care.

6. Average over families with spouse providing informal care.

7. Average over families with children providing informal care.
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Table 6
Informal Care Provision Probit Coefficient Estimates
’ Explanatory Variable | Estimate \ Std. Err ‘
Constant \ -3.478 \ ok \ 0.466
Parent Characteristics
Age 0.274 | ** 0.007
Father -0.310 | ** 0.093
White 0.072 0.106
Married -0.606 | ** 0.085
Education -0.047 | ** 0.011
Number of ADL Problems | 0.230 | ** 0.018
Child Characteristics
Age 0.002 0.005
Male 0.033 0.068
Married 0.130 0.081
Education -0.012 0.015
Number of Children -0.014 0.023
Oldest Child 0.073 0.073
Wage -0.000 0.000
Log Likelihood -801.5
Number of Observations 7,562

Notes:

1. Dependent variable is equal to one if child or child’s spouse (if applicable)
helped the parent.

2. Double starred items are significant at the 5 percent level.
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Table 7
Estimates of Model With No Covariates
’ Variable | Estimate \ Variable | Estimate ‘
7912 | . 0452 | .,
log a (0.415) Bai (0.072)
45T |, 11740 |,
log 1 (0.451) K (3.049)
4674 |, -0.182
log 2 (0.068) log 7 x (0.159)
- 9.031 o 0.215 o
log (=fo) (0.709) log o1 (0.008)
-3.216 0.105 o
10g 10 (3.044) log oyt (0.020)
0.000 8.864 o
log 5, Restricted log 7, (0.796)
3 0114 |, 0.900
40 (0.047) PL | Restricted?
4788 o -0.058
10g f1; (0.427) Pt 0.0562
0.657 e
log f; (0.050)
Notes:

1.

Numbers in parentheses are standard errors. Single starred items are
significant at the 10 percent level, and double starred items are significant
at the 5 percent level.

. pr, and p, are set equal to

exp {A\,}

88— g9
1+exp{\}

pr=
for r = L,t to insure nice properties of the model. The value of Ay, is

restricted to 10. The estimate of A; is —.128 (with a standard error of
0.125) which implies that the standard error of p, is 0.059.

The log likelihood value is —11195.373.
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Table 8
Estimates with Covariation in loga and 8,

Variable Estimate Estimate Estimate Estimate Estimate
on log a on log Z on f3, on log (4 on log (5
Parent Characteristics
3704 |, | 0.662 3530 | 4. | 0.616
Constant (2.156) (0.838) (0.181) (0.415)
11506 | ,, | 6.814 ex | 4311 o
Age/100 (0.422) (0.170) (0.157)
. 0012 | .,
Education (0.006)
. 0.118 0.114 0.027
White (0.124) (0.113) (0.134)
. 0.482 o
Married (0.082)
# ADL -0.023 -0.184 0172 | e
Problems (0.140) (0.143) (0.041)
1438 | .. | -1.630 |, | 0534 o
Mother (0.622) (0.614) (0.064)
Spouse Characteristics
-29.532
Age/100 (1646.66)
# ADL 0.330
Problems (0.341)
Child Characteristics
0.949 5073 | .. | 1.364 wx | 0.058
Constant (2.295) (0.593) (0.417) (0.065)
3797 | er 6.159 o
Age/100 (0.153) (0.509)
-0.323 -0.269
Male (0.377) (0.385)
0.331 0.431
. . 2
Biological (0.229) (0.339)
Biological 0.311 -0.042
*Male? (0.394) (0.432)
. 0.009 -0.003
Education (0.017) (0.030)
. 0154 |, 0.050
Married (0.096) (0.163)
. -0.025 0.022
7 Kids (0.032) (0.055)
0.218 o 0245 |,
Oldest (0.084) (0.140)
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Table 8 (continued)
Estimates with Covariation in log o and 5,
H Variable | Estimate \ Variable | Estimate H
3576 | 4. -0.014
log 1 (0.285) log s (0.020)
0.853 | . 10159 | ..
7 (0.067) log 7 (0.929)
10.335 sk 0.900
og By (0.814) Pr Restricted?
0.135 sk 0.622 ok
logonx | .041) Pr 0.0663
0.246 o
logamr | (g.009)
Notes:
1. The numbers in parentheses are standard errors. Single starred items are

significant at the 10 percent level, and double starred items are significant
at the 5 percent level.

. Technically the term biological is not correct since these include adopted

children. We use this term to distinguish between children and children-
in-law.

pr, and p, are set equal to

exp {\}

8—— g9
1+ exp {\}

pr =
for r = L,t to insure nice properties of the model. The value of Ay is

restricted to 7. The estimate of A is 1.670 (with a standard error of 0.280)
which implies that the standard error of p, is 0.066 .

The log likelihood value is —11357.01.
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Table 9
Moments of Behavior

H | Parent or Spouse | Children H
Variable Mean Std. Dev | Mean | Std. Dev
log o -17.814 1.966 3.403 1.044
log 84 0.616 0.000 | 1.364 0.000
log B4 0.000 0.000 0.058 0.000
B4 -0.061 0.366 | -2.194 0.544
Utility 23.590 19.952 | 23.970 18.065
logHealth Quality 5.102 0.984
0(log Health Quality)/0(Informal Care) 0.000 0.000 | 0.206 0.129
0(log Health Quality)/0(Formal Care) 0.000 0.000

Note: The measure of formal care includes care financed by the child or
parent. The model does not allow for the impact of formal care to depend

upon who paid for it.
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Table 10
Predicted Characteristics of Care Provision for Families of Various Sizes

Type of Family No Children Number of Children® Total
Single \ Married | 1 \ 2 \ 3 \ 4 \ 5
Percentage of All Families | 17.8] 371208 [279[169] 91] 39] 100
Percent of Families:
Receiving Care 0.0 33.6 | 16.0 | 184 | 204 | 22.1 | 20.9 16.0
Receiving Formal Care? 100 03] 02| 03| 03] 03| 0.3 0.3
Receiving Informal Care? 99.8 | 99.9 | 99.8 | 99.8 | 99.8 | 99.7 | 99.8
Receiving Formal and 01| 00| 01] 01| 01| 00| 01
Informal Care
Percent of Families Where:
Children Help Pay for Care® 25.0 | 10.0 | 37.5 | 0.0 | 0.0 14.7
Spouse Provides Informal Care? 100 | 61.9 | 67.8 | 63.6 | 64.7 | 61.3 67.4
Children Provide Informal Care® 39.0 | 34.0 | 39.3 | 37.7 | 43.6 | 34.5
Multiple Chllc;ren Provide 131 177 1 217 | 16.9 12.6
Informal Care
Children and Epouse Provide 191 29| 49| 51 70 34
Informal Care
Average Hours Per Week:
Informal Care Provided 91.7 | 63.1 | 68.8 | 64.3 | 66.8 | 63.9 | 67.9
by Spouse
Informal Care Provided
by Children” 21.2126.0 | 27.6 | 30.3 | 29.0 | 26.1

Notes:

1. Includes families with single and married respondents.

2. As share of families with respondents receiving any care.

A T o

o1

As share of families with respondents receiving formal care.
As share of families with respondents receiving informal care.
As share of families with children providing informal care.
Average over families with spouse providing informal care.

Average over families with children providing informal care.




Table 11

Decomposition of Child Gender Effects on log Pr [t > 0]

# Obs
One Child Families
Single Daughters 165
Single Sons 110
Married Daughters 238
Married Sons 238

Two Children Families

Single Daughters
Single Sons
Married Daughters
Married Sons

Three Children Families

Single Daughters
Single Sons
Married Daughters
Married Sons

Four Children Families

Single Daughters
Single Sons
Married Daughters
Married Sons

Five Children Families

Single Daughters
Single Sons
Married Daughters
Married Sons

361
238
675
732

282
226
631
686

205
210
457
432

99
93
247
261

All
Effects

-3.864
-9.735
-4.920
-4.947

-4.737
-6.810
-5.430
-6.103

-5.071
-6.394
-5.744
-6.427

-5.582
-7.210
-5.979
-6.822

-5.922
-6.474
-6.016
-6.880

Just
Wage
Effect

-3.864
-4.079
-4.523
-3.763

-4.737
-5.181
-4.997
-4.722

-5.071
-4.767
-5.272
-5.033

-5.582
-5.366
-5.500
-5.367

-5.922
-4.711
-5.548
-5.371

Just
Quality
of Care

Effect

-3.864
-4.960
-4.519
-4.133

-4.737
-5.941
-5.008
-5.137

-5.071
-5.534
-5.378
-5.438

-5.582
-6.221
-5.519
-5.712

-5.922
-5.553
-5.597
-5.729

Just
Burden
Effect

-3.864
-4.454
-4.656
-3.928

-4.737
-5.636
-5.163
-4.996

-5.071
-5.263
-5.446
-5.316

-5.582
-5.968
-5.691
-5.628

-5.922
-5.264
-5.772
-5.624

No
Effects

-3.864
-3.951
-4.352
-3.454

-4.737
-5.036
-4.827
-4.372

-5.071
-4.645
-5.088
-4.655

-5.582
-5.237
-5.324
-4.936

-5.922
-4.591
-5.405
-4.917

Notes:

1. Each element in the table is the logPr [t > 0 | Gender, E f fect].

2. The elements corresponding to single children use the log Pr[that child
provides care], and the elements corresponding to married children use

the log Pr[that child or the spouse of that child provides care].
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Table 12
2
Decomposition of Child Gender Effects on M?Tm
Just
Just . Just
All Wage Quality Burden
Effects Effect of Care Effoct
Effect

Single Children

One Child Families -1.784 -0.128 -1.009 -0.503
Two Children Families -1.774 -0.145 -0.905 -0.600
Three Children Families -1.749 -0.122 -0.889 -0.618
Four Children Families -1.973 -0.129 -0.984 -0.731
Five Children Families -1.883 -0.120 -0.962 -0.673
Married Children

One Child Families -0.925 -0.138 -0.512 -0.170
Two Children Families -1.128 -0.180 -0.584 -0.288
Three Children Families -1.116 -0.194 -0.493 -0.303
Four Children Families -1.231 -0.255 -0.581 -0.325
Five Children Families -1.352 -0.311 -0.620 -0.340

Notes:
1. Each element in the table is the

(logPr[t > 0| Male, Ef fect] —logPr[t > 0| Female, Ef fect))
— (logPr[t > 0| Male,No Ef fects] —logPr[t > 0| Female, No Ef fects]) .

These can be turned into percentage changes by exponentiating and sub-
tracting one.

2. The elements corresponding to single children use the log Pr[that child
provides care], and the elements corresponding to married children use
the log Pr[that child or the spouse of that child provides care].
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Table 13
2
Decomposition of Child Race Effects on ﬁmtfftim
Just
Just . Just
All Wage Quality Burden
Effects Effect of Care Effoct

Effect
Single Children
One Child Families 0.290 -0.067 0.315 0.042
Two Children Families 0.257 -0.071 0.285 0.042
Three Children Families 0.253 -0.071 0.279 0.045
Four Children Families 0.278 -0.077 0.303 0.051
Five Children Families 0.254 -0.083 0.292 0.045
Married Children
One Child Families 0.185 -0.104 0.243 0.046
Two Children Families 0.195 -0.102 0.250 0.048
Three Children Families 0.192 -0.112 0.253 0.051
Four Children Families 0.215 -0.088 0.250 0.051
Five Children Families 0.230 -0.098 0.274 0.054

Notes:
1. Each element in the table represents

(logPr[t > 0 | White, Ef fect] — logPr [t > 0 | Black, Ef fect])
— (logPr[t > 0| White, No Ef fects] —logPr[t > 0 | Black, No Ef fects]) .

2. The elements corresponding to single children use the log Pr[that child
provides care], and the elements corresponding to married children use
the log Prlthat child or the spouse of that child provides care].
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Table 14

x? Goodness of Fit Tests

Family Size df 1P\{/I§si(rilual x? Statistic Censored * C(e)rll)ssored Normalization
Time Help
1 132 -0.09 50.65 50.65 0 -5.01
2 750 -0.02 229.56 229.56 0 -13.44
3 1003 -0.02 333.08 333.08 0 -14.96
4 608 0.00 1664.01 206.81 2 -11.50
Financial Help
1 3 -0.15 0.16 0.16 0 -1.16
2 7 0.54 4084151.70 6.74 1 -0.07
3 17 -0.03 0.37 0.37 0 -2.85
4 18 -0.04 0.31 0.31 0 -2.95
Leisure
2 750 0.04 216.10 216.10 0 -13.79
3 1003 0.13 981.14 981.14 0 -0.49
4 608 0.17 1256.75 1249.97 4 18.41
Notes:

1. A family of size M has M — 1 children.

2. The statistics reported in the column labeled “Normalization” are normal-
ized by subtracting off the mean of the censored ng, 0.978-df , and dividing

by the standard deviation, 1/1.722df. The relevant general formula is

Exi, =
E(x3.)?

Fy(c) +c[l = Fi(o)];
3F5 (¢) + 21— Fy(c)]

where x3, is a x? random variable with one degree of freedom censored
at ¢ and Fy (c) is the x? distribution function with df degrees of freedom
evaluated at c.
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Consumgtion

Kinked Budget Case

Hours Worked

Figure 1
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