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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 time spent caring for
elderly individuals and financial transfers for home health care. The out-
come is a Nash equilibrium where each family member jointly determines
his or her consumption, transfers for formal care, and time allocation —
informal care, market work, and leisure. The estimates allow us to de-
compose the effects of parent and child characteristics into wage effects,
quality of care effects, and burden effects. They also allow us to simulate
the effects of a broad range of policies of current interest.
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1 Introduction

In recent decades, the elderly population has grown substantially. For example,
the elderly population increased by 37% between 1990 and 2000. Demographers
predict that the elderly population will reach 60 million, or 20% of the total
population, by 2025 (Morrison, 1990). Furthermore, as of 2000, the oldest old
population, those 85 years and older, was the second fastest growing age group
in the population. People are living longer than ever before and, as they
grow older, the elderly experience increasing physical and mental impairments.
Although disability rates among the elderly decreased between 1982 and 1994
(Manton, Corder, and Stallard, 1997), the number of disabled elderly individuals
has remained approximately constant at 5.5 million because of population aging,
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and the level of disability among those receiving long-term care has increased
(Spector, et al. 1999).

Population aging has coincided with dramatic changes in long-term care
arrangements. Children have become less likely to care for elderly parents,
while elderly parents have become more likely to remain independent, move to
nursing homes (Boersch-Supan et al., 1988; Wolf and Soldo, 1988), or receive
formal care (i.e., care provided for pay) in their homes. For example, about
7% of the oldest old lived in institutions in 1940, but approximately 25% of the
individuals in this age group were institutionalized in 1990 (Kotlikoff and Morris,
1990). Until recent decades, formal home health was relatively uncommon. By
1992, 0.9 million individuals were receiving home health care (National Center
for Health Statistics, 1994a, 1994b). Meanwhile the proportion of those aged
65 or older receiving long-term care from relatives other than spouses declined
from 16.1% to 12.8% (National Center for Health Statistics, 1996b).

Population aging and the trends toward institutional and home health care
have significant economic, social, and psychological implications. The high cost
of institutional care often exhausts the resources of nursing home residents.
Thus, many elderly individuals and their families rely on Medicaid to cover
their long-term care expenses. Not only does nursing home care typically create
a greater drain on private and public funds than does informal care (i.e., un-
paid care, almost always provided by a family member), but institutionalization
typically involves greater social and psychological costs for an elderly individual
(Macken, 1986).

Home health care’s share of health care expenditures has also increased dra-
matically in recent years. For example, it rose from 1% in 1980 to 2.8% in 1994
(National Center for Health Statistics, 1996a; US Dept of HHS 2000). Those
receiving home health care are generally younger than those in nursing homes.
Recipients of home health care are predominantly female and disproportionately
black (National Center for Health Statistics, 1994a).

Despite the trends toward institutional and formal home health care, adult
children remain a factor enabling elderly parents to live in the community. Re-
searchers demonstrate that a majority of the elderly who remain in the commu-
nity do so with the assistance of familial and social networks (Shanas, 1979a,
1979b, 1980; Cantor, 1983, Streib, 1983, Noelker and Wallace, 1985; Matthews
and Rosner, 1988).

In this paper, we construct a model of family decisionmaking where each
member of the family is choosing a level of consumption, contributions for formal
care, market work, leisure, and informal care for an elderly parent. We use
the model to explain how various environmental and policy factors affect care
decisions and the welfare of each family member. The model is an early step
in developing structural models of family decision making and long-term care
decisions.



2 Literature Review

Although predominantly empirical, the long-term care literature offers several
theoretical models. These models vary along several dimensions: which family
members participate in the decision-making process, which types of care and/or
living arrangements are considered, whether family members have common pref-
erences, and whether other decisions are determined jointly with long-term care
decisions.

Several of the existing theoretical models involve only one child in the decision-
making process. For example, Kotlikoff and Morris (1990) restrict their atten-
tion to families consisting of an elderly parent and only one child. Pezzin 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
long-term care decision. As part of an effort to develop more realistic models
of family decision making, Hoerger, Picone, and Sloan (1996), Hiedemann and
Stern (1999), and Engers and Stern (2002) present models that accommodate
a variable number of children and the possibility that all children play a role in
long-term care decisions.

Given the variety of long-term care arrangements and the connection be-
tween care and living arrangements, one model cannot capture all possible as-
pects of a family’s long-term care and living arrangements. Depending on the
relevant research question, the choice variables in these models involve living ar-
rangements (Kotlikoff and Morris 1990, Hoerger, Picone, and Sloan 1996), care
arrangements (Sloan, Picone, and Hoerger 1997, Hiedemann and Stern 1999,
Engers and Stern 2002), or both (Pezzin and Schone 1999). Kotlikoff and Mor-
ris (1990) present a model where parent and child decide whether to form an
intergenerational household or to maintain separate households. In Hoerger,
Picone, and Sloan (1996), the family faces a third possible living arrangement
for the parent: nursing homes. In Hiedemann and Stern (1999) and Engers
and Stern (2002), the family decides whether the parent will continue to live
independently without care, receive care from one of the children, or move to
a nursing home. Pezzin and Schone (1999) jointly model living arrangements
with the provision of care by the child (in this case, a daughter). In Sloan,
Picone, and Hoerger (1997), the choice variables are not the type of care or
living arrangement but hours of formal care and care provided by the child.

Two of the papers in this literature assume that a single household utility
function is appropriate in the context of elderly parents and their adult children.
Corresponding to each possible living arrangement in Hoerger, Picone, and Sloan
(1996) is a family utility function and budget constraint. In Kotlikoff and Morris
(1990), the 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. In this latter
case, the weights are determined by a bargaining process. The remaining models
in this literature (Pezzin and Schone 1997, 1999; Sloan, Picone, and Hoerger,
1997; Hiedemann and Stern, 1999; Engers and Stern, 2002) are game-theoretic
and thus involve separate utility functions for each family member.



The provision of care by adult children may be determined simultaneously
with their labor force behavior. Accordingly, Ettner (1996) and Pezzin and
Schone (1997, 1999) model labor force participation of adult children jointly with
care and/or living arrangements. Similarly, 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., Hoerger,
Picone and Sloan, 1996) or by explicitly modeling side payments among family
members. Pezzin and Schone (1999) model intergenerational cash transfers
jointly with caregiving, intergenerational household formation, and labor force
behavior. In one of the models in Engers and Stern (2002), family members
choose the long-term care alternative that maximizes their joint payoff and make
any necessary side payments among themselves.

In all of these models, elderly parents and their adult children jointly select
living and /or caregiving arrangements. Most of these models are game-theoretic
and thus accommodate the possibility that elderly parents and their adult chil-
dren have different preferences. However, with the exception of Hiedemann
and Stern (1999) and Engers and Stern (2002), the game-theoretic models in
this literature are based on the assumption that only one adult child partici-
pates in the decision-making process. This assumption considerably simplifies
modeling and estimation but obscures the dynamics within the younger gen-
eration. In practice, more than one adult child in a family may participate
in the family’s long-term care decision, and adult siblings may disagree regard-
ing the best source of care for an elderly parent. The potential disagreement
among adult siblings and between adult children and elderly parents motivates
the development of a game-theoretic framework where the players include the
parent and all of her! children. 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.

The econometric models in the long-term care literature are as varied as the
theoretical models. Most papers present results based on nonstructural models
(Boersch-Supan, Kotlikoff, and Morris, 1988; Wolf and Soldo, 1988; Kotlikoff

IThroughout 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.



and Morris, 1990; Lee, Dwyer, and Coward, 1990; Cutler and Sheiner, 1993; Et-
tner 1996; Hoerger, Picone, and Sloan, 1996; Boaz and Hu 1997; Diwan, Berger,
and Manns 1997; Norgard and Rodgers 1997; Sloan, Picone, and Hoerger, 1997;
White-Means 1997; Couch, Daly, and Wolf 1999), but several recent papers
present results based on structural models (Kotlikoff and Morris, 1990; Pezzin
and Schone 1997, 1999; Hiedemann and Stern, 1999; Engers and Stern, 2002).

The existing literature generally focuses on the role of a single child in each
family as the primary caregiver and ignores the possibility of other children serv-
ing as sources of assistance (Frankfather, Smith, and Caro, 1981; Johnson and
Catalano, 1981; Cantor, 1983; Johnson, 1983; Stoller and Earl, 1983; Horowitz,
1985; Barber, 1989; Kotlikoff and Morris 1990; Miller and Montgomery, 1990;
Stern 1994, 1995, 1996; Pezzin and Schone 1997, 1999; Hiedemann and Stern
1999; Engers and Stern 2002). However, data from the 1984 National Long-term
Care Survey indicate that shared caregiving is an important phenomenon, espe-
cially in large families. For example, Checkovitch and Stern (2002) show that
over 4% of families with two children, almost 10% of families with three chil-
dren, and about 16% 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% in families with two children, over 25% in
families with three children, and almost 35% in families with four children. Even
if each family uses a single caregiver, one cannot ignore the other children in the
family. Children attempt to influence both the amount and the method of care-
giving provided by their siblings. Not only are there possibilities for intersibling
conflict as a result of parental long-term 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

Medicaid is a joint federal/state, means-tested entitlement program that fi-
nances medical assistance to persons 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 persons in fiscal year (FY) 1992, at a combined cost of $118.8 billion,
about 15% of total national health spending (Congressional Research Service,
1993, p. 1).

Eligibility for Medicaid is linked to actual or potential receipt of cash as-
sistance under the Supplemental Security Income (SSI) program or the former
Aid to Families with Dependent Children (AFDC) program. Elderly persons
become eligible for SSI payments by having countable income (income less $20)
and countable resources 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) provides information on the variation in
rules across states. Eligibility in each state depends on the state’s policies
with regard to three main groups of individuals: categorically needy, medically
needy, and individuals residing in medical care institutions or needing home and
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.

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 first deplete their resources
to the state’s standard and then continue to incur medical expenses until their
income meets the level required by the state. States are permitted by federal law
to establish a special income standard for persons who are residents of nursing
facilities or other institutions. The special income limit may not exceed 300%
of the maximum SSI benefit. In states without a medically needy program,
this “300% rule” is an alternative way of providing coverage to individuals with
incomes above the state’s limit.

Finally, under the Section 1915¢ 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 Medi-
caid. States use waiver programs to provide services to a diverse long-term
care population, including the elderly. Spending for 1915c 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% of
Medicaid long-term care spending covered home and community based care in
1991.

4 Theoretical Model
4.1 The Model

We model a multigenerational family with varying preferences making decisions
about contributing time and money to care for members of the older generation.
Consider a family? with I adult children and one or two elderly parents. The
family includes between I 4+ 1 and 2 (I 4+ 1) adults depending on the marital
status of the parent and each child. We assume that married couples act as a
single player; thus, there are I + 1 players indexed by ¢ = 0,1,2,..,1. When

2For now, we supress a family index n that will appear in the Estimation Section.



indexing married players, we use m and p for maternal and paternal and ¢ and
s for child and spouse. Each player makes decisions about consumption X,
contributions for formal home health care (measured in time units) H;, leisure
L;j, time spent caring for the mother ¢,,;, and father ¢,;, where k = m,p for
parents and 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, t,0,, is care provided for the father by the mother,
and t,0p is the care provided for the mother by the father. At least one of
tmop and tpom is zero, and, if there is only one parent, both are zero. Finally,
parents don’t care for themselves, hence ¢,,0,m and ¢, are both zero. Market
work time is 1 — L — > tji1, for the children and their spouses and zero
for parents.
A health production function,

JjEM,p

I
Qm = Oém()p (tmOp + ’yt?nOp) + Z Z Ak (tmik + ’yt?nzk) (]‘)
i=1 k€c,s
I
=0
I
Qp = pom (tpom +Vtoom) + Z Z apite (tpik + Ytpi)
i=1 k€c,s
I
+i Z H;+ Z,
=0

determines the health quality of each parent where Z; is a linear combination of
parent j’s characteristics. The parameters oj;x, v, and p measure the effects of
care provided by family members (informal care) and paid care (formal care) on
health quality. The a1 coeflicients may depend on observed parent and child
characteristics.

The parents’ utility function® takes the form

Uo = Bo+Bio Y, Qi+ BaexomXo+ Y BagreronLox  (2)
jem,p kem,p
+ Z (540jk+5t0jk) tojk + €uo
J.kem,p
i#k

3In 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 Q; + Bapexo¢ In Xo + B3g;e105 In Loj + (Bagjn+tojk) tojk + €uo;
where k = fif j=mand k=mif j = f and { = .5 if k is alive and ¢ = 1 if k is not alive.



Similarly, child i’s utility function takes the form*

Ui = Bo+Bu Z InQj + ByexiIn X + Z BsiwerinInLir  (3)

jEM,p k€Ec,s

+ Z Z (54jik + 5tjik:) tiik + €us-

k€c,s jEM,p

The coefficients By, B1;, Ba;s Bk, and By for @ = 0,1,2,.., I may depend on
observed child and parent characteristics, and the errors ex;, €14k, and €41, are
functions of unobserved (to the econometrician) child and parent characteristics.
Each family member’s utility depends positively on the parents’ health as well
as the family member’s consumption and leisure. ~Thus, 3;; > 0, B35, > 0,
Bsir > 0, ex; > 0, and ez, > 0 for ¢ = 0,1,2,..,I. Each player maximizes
U; over its choices subject to budget and time constraints taking as given the
decisions of the other family members. Children and their spouses face budget
constraints of the form:

max [Y;", Y] > px: X; + ¢H; (4)

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

Y = Z wi | 1= Lik — Z ik (5)

kec,s JjEM,p
is labor income,
k% *
R (6)

is income net of a hypothetical negative income tax (0 < s < 1), and w;y, 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 ¥* = 0. 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.
For the parent, the budget constraint is

Yy > pxoXo + qHo (7)

4The model in Bernheim, Schleifer, and Summers (1985) would imply that the utility child
i receives from providing informal care depends on the amount of care provided by siblings.
McGarry (1999) and Checkovich and Stern (2002) reject the implication of Bernheim, Schleifer,
and Summers (1985).



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 V¥ is the income limit and ¢H is the maximum reimbursable amount for
home health care expenses. As discussed in Section 1, 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 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 vastly by state.
The parents’ time constraints are

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

where Loy is the leisure time of parent k. This implies that tjon = 1 — Lox
for j,k =m,p and j # k. The standard nonnegativity constraints also apply:
tjir > 0 and Loy > 0 for k = m,p, and Ly, > 0, H; > 0,and X; > 0for k =c,s
and 1 =1,2,..,I.

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 [Vi*, Y] — qH;

Pxi

X, =

(8)

For the parent, using equation (7), we obtain
_ Yo —qHo

Pxo

Xo

The model accommodates the possibility that family members do not con-
tribute financial resources or time for caregiving. Thus, for each child, the set
of first order conditions (FOCs) for H; is

< H; > —H,; =0.
8HZ‘_0, i 20, OH; " 0
If the child provides no financial assistance (ggh < 0), then the FOC is
BrikwxiXiQ
Exi > ———— 9
* Baia ©)

where



and a; = 1 iff parent j is alive and zero otherwise. If the child does provide
financial assistance (H; > 0), then the FOC is

_ Bripxi XiQ
B2:q

The FOCGs for t;;;, depend on H;. If H; > 0, then the FOCs for t;;;, can be
written as

EX; (10)

psiwinQ ik

q Qj

Etjik = B [ (1 +29t5ik) | — Bajin (11)

where

.1 Y sy
Si_ s lf}/;*:Y;**

if tj;,, > 0, and as

psiwikQ . Oéjz'k:| — B,
q Q] 451k
if tj;, = 0. If H; =0, then the FOCs for ¢; can be written as

etjir < B {

ﬂzi&‘XiS;'kwik . ﬁh’
PxiXi Qj

Etjik = ajik (14 29t5ik) — Bajin (12)

if tj;, > 0, and as

Boiexisiwie P
Erjik < ——— — o — By 13
tyik le)(7 Qj Jjik /84] k ( )
if tj;, = 0.
The FOCs for L;;, also depend on H;. If H; > 0, then the FOCs for L;; can
be written as

Bu‘sfwik[/ikl//@

ELik = 14
53%‘1 ( )
if Lj <1, and as
8Twik Lippn@Q
e > Dusivinlund (15)
B3ird

if L;r = 1. Note that, given the specification of the utility function in equation
(3), Lir > 0. If H; =0, then the FOCs for L;; can be written as

_ PoiexisiwirLig

ELik = 16
B3P xiXi (16)

10



if L < 1, and as

Boiexi8; Wik Lik

1
BairpxiXi (17)

€Lik =
if Ly, = 1.

For interior solutions, we can summarize the FOCs as equations (10), (11),
and (14), and, for the general case, they are all of the equations between equation
(9) and (16).

For the parent, the FOC for Hj is the same as the FOC for H;:

.
fxo > BrotpxoXoQ

520(]
if Hy =0, and
BrotpxoXoQ
EXg = ————— 18
/620(] ( )
if Hy > 0. The FOC for ¢;ox, for j # k, can be written as
B3;0kELOK
Etjok < —@awk + % = Bajok
j 0k
if tjor =0, and as
B3,i0kE LOK
Etjok = *ﬁaﬂ)k (14 29t on) + Lt Bajok (19)
Q; Lo,

if tjor > 0. Note that ez, 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 interior solutions as

e=¢() (20)

where ¢ is the vector or errors, £ is the vector of interior endogenous variables,
and ¢ (+) is the vector of functions implied by the interior first order conditions
in equations (10), (11), (12), (14), (16), (18), and (19). We can use these first
order conditions to construct a likelihood contribution for each family.?

4.3 Nonlinear Budget Set Issues

Equations (4) through (6) imply a kink in the children’s budget constraints
where Y* = Y**. One might think that this causes an endogeneity problem in
the spirit of, for example, Hausman (1985). In particular, the error vector
that solves the first order conditions depends on observed endogenous choices.
Essentially, the inclusion of the Jacobian in the likelihood function below con-
trols for this endogeneity because it corrects for the translation of reduced form

5 Aguirregabiria and Mira (2001) use a similar approach in another context.

11



equations into structural equations. Nevertheless consider two interesting cases
in more detail. First consider a case such as that illustrated in Figure 1. Con-
sider a child who chooses to be at point A. Our model would find an error
vector ¢ consistent with point A. However, any point between B and C would
be preferable. In fact, in a situation like that depicted in Figure 1, there would
be no value of ¢ consistent with both point A and being at a global optimum
because the solution to the first order conditions is unique. We need to be able
to rule out such events.

We also have 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
line. 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 the right hand
side of equation (9). One might worry that, for large enough €x;, 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, €r; can increase to keep the child (and her spouse) on the
observed budget segment.

We used the estimated parameter vector (discussed later in Table 11) to
measure the empirical importance of either 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 sim-
ulated 10 values of € consistent with the observed choice. Conditional on &,
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 ob-
served 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

5.1 Data Description

For our empirical work, we use the 1993 wave of the Asset and Health Dynamics
Among the Oldest Old (AHEAD) data set. AHEAD is a nationally represen-
tative longitudinal data set designed to facilitate study of Americans aged 70
or older. The 1993 wave of AHEAD includes only noninstitutionalized indi-
viduals. The emphasis on the joint dynamics of health, family characteristics,
income, and wealth makes it a particularly rich source of information on fam-
ily decisions regarding the care of elderly relatives. The response rate is over
80%. Although AHEAD oversamples blacks, Hispanics, and Florida residents,
this oversampling causes no estimation bias because our analysis treats race and
residential location as exogenous.

We use 3,583 of the 6,047 households in the first wave of the survey. As
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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 helped 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.

Households included in AHEAD contain at least one respondent 70 years old
or older. Many households also include spouses, some of whom are less then 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 our sample deviate from those
of a representative individual who is 70 years old or older. The characteristics
of the respondents in the our sample are shown in Table 2. On average, the
male respondents (37% of the sample) are 76.7 years old with 11.6 years of
education and 2.1 living children. Seventy-two percent are married, and 92%
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%
are white.

Nineteen percent of men and 24% of women reported difficulty with an
activity of daily living (ADL). The most common difficulty was walking across
a room, reported by 15% of male respondents and 18% of female respondents.
All other ADLs had prevalence rates of less than 10%. Twenty-two percent
of men and 21% of women reported difficulty with an instrumental activity of
daily living, most frequently difficulty with walking several blocks, pulling and
lifting heavy objects, climbing stairs, or driving. Among the 65% of households
reporting receipt of paid help in their home, the average payment was $31 per
week, and the maximum was $570 per week. In the empirical work, payments
for home health care are measured in hours; the payment per week is divided
by the cost per hour. The fraction of households reporting (paid or unpaid)
help with an ADL or IADL in our sample is 43%. Of those households, 9.3%
paid for help in the month prior to the interview. The average amount paid
per household per week among those paying for help is $126.

The survey asks each parent whether they are happy: yes or no. Eighty-
seven percent of parents reported being “happy.” We use the responses to this
question to help identify some of the parameters in our structural model.

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 ignore the labor force
decision of the respondent. The average income of households in our sample
is $445 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.

Table 3 contains information on the children of the respondents. Forty-nine
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percent of the children are male, and 69.8% are married. The average child
is 47.0 years old with 14.0 years of education and 1.99 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, which is not part of the
AHEAD survey. We impute wages using the Current Population Survey by
regressing log-wages on demographic characteristics of the children available in
AHEAD. 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.

Respondents and their children have a variety of living arrangements. Fifty-
five percent of respondents are married or living with an unmarried partner.
Twenty-three percent of respondent households have additional members, and
77% of those are their children. However, almost all children (94%) live outside
the respondent’s household, and 66% af these live more than 10 miles away.
Note that in the first wave of the AHEAD data set, no respondents lived in a
nursing home or other institutional setting by construction.

Finally, we construct a number of state-specific variables including a price
level (BEA, 1999), the cost of home health care®, and the average home health
care state subsidy (HCFA, 1992).

5.2 Initial Data Analysis

The empirical specification of the model allows a large set of explanatory child
and parent variables to affect choices in a variety of ways (see equations (21)
and (24) below). Theoretically, all parameters would be identified by func-
tional form. But, in practice, we would have no hope of estimating the effects
of any explanatory variables with precision. Thus we need a mechanism for
making preliminary “zero” restrictions on many parameters. Furthermore, we
need to learn more about first order relationships between our dependent and
explanatory variables to help us understand the data better.

Tables 5 and 6 report results of tobit and probit models of the child and her
spouse’s time spent caring for the parent and whether the child or her spouse
spent time caring for the parent. The unit of analysis is a child.” As prelimi-
nary analysis in Stern (1994, 1995, 1996) suggests, we find that problems with
ADLs and IADLs are better indicators of the need for care than specific medical
conditions and that ethnicity is not useful in predicting care provision. Our
initial data analysis also indicates that, while the majority of the ADL problems
significantly affect both the time spent caring for the parent and whether the
child spent time providing care, each ADL problem is not different enough to
justify including all types of ADL problems in subsequent analysis. Instead,

6We used wages for home health aide workers as reported by the Census of Popu-
lation and Housing, Earnings by Occupation and Education. These can be found at
http://govinfo.kerr.orst.edu/earn-stateis.html.

"We ignore the effect of correlated errors caused by related children on estimates or their
standard errors.
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our findings suggest that the number of ADL problems is a sufficient measure
of the need for care.®

The results suggest that, among parent characteristics, age and ADL prob-
lems increase the frequency and amount of care, while marriage decreases the
frequency and amount of care. Among the child characteristics, the frequency
and amount of care depends negatively on the number of children and on wages.
Also oldest children are significantly more likely to provide care and provide
(insignificantly) more care. The coefficient on the child’s gender has a counter-
intuitive sign but is not significantly different from zero. This finding suggests
that the typical result that daughters are more likely to provide care may be
attributable to variation in opportunity costs (wages). We discuss this result
later with respect to our structural estimates.

The survey asks each respondent whether she is happy. Table 7 reports
results of a probit regression of the “happy” variable on parent characteris-
tics. Increasing education and being married increases happiness, while ADL
problems decrease happiness. Other parent characteristic coeflicients are not
significant.

While our initial data analysis provides some hints concerning whether par-
ticular variables belong in the health production function in equation (1) or the
utility function in equation (3), we must rely on other methods (such as previ-
ous findings or intuition) to make further “zero” restrictions. We begin with
a relatively parsimonious specification of the model and then add parameters
based on the results of Lagrange Multiplier tests.

6 Estimation Strategy

6.1 Empirical Specification

In order to complete the specification of the model, we need to specify the
variation of “parameters” across individuals within a family and the joint density
of the errors. First, assume that a;;, in equation (1) is a function of parent
and child characteristics,

{ exp (W06, + W63} ifi=0
Qjik =

exp {WP6%, + W6, if i >0 (21)

where I/VJQ is a vector of parent-j characteristics and W, is a vector of child
characteristics for child ¢ (k = ¢) and her spouse (k = s). Also, assume that
and Z; in equation (1) are functions of parent characteristics,

p=expug+ Yy, Wi, o, (22)
JEM,p
Zj = exp {WJQ(SZ} . (23)

SA X% likelihood ratio test statistic is 4.84 which is not significant.

15



Next, assume that 3;; for I = 1,2 and §,;;, for [ = 3,4 in equations (2) and (3)
are functions of characteristics of ¢ and ik, respectively,

eXP \ X kem p W,Sé;;l} ifi=0 andl<2

B = R (24)
exXp Zkec,s Wik%l} ifi>0 andl <2
3 _ 0 ifi=0
ik exp {Wirbps} ifi>0
3 — Wik05a + W05 ifi=0
Ajik Wb + W™ ifi >0

Note that:

a) B30, appears in no first order conditions because the parents’ leisure time
is determined jointly with their caregiving time. Thus, we set 859, = 0 with
no loss in generality.

b) Increasing the coefficients on the constant term in all § terms has no
effect on the first order conditions. Thus, we set the coefficients on constant
terms to 0 for By,

For the joint density of the errors, we assume

exi = exp{nx;}, (25)
nxi ~ iidN (0,05x),
€Lik = eXp{NLix},

NLic .. 2 1 Pr,
~ dN (0,0; ,
< NLis > ( 1L ( Pr 1 >>
Etjic ~ didN (0.52 1 Py
( Etjis ) " ( It pp 1 ’

Etjor  ~ UdN (O,U%t) for j # k =m,p,
ewi ~ #dN (0,07).

As discussed previously, in order to estimate the effects of the explanatory
variables, we must restrict the effects of many parameters. In order to de-
termine which parameters to restrict, we considered the results of preliminary
data analysis as well as economic intuition. In general, we would restrict a
parameter using economic reasoning if it could be argued that, after controlling
for the relevant actions, the characteristic would not be expected 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 charac-
teristic corresponding to the parameter ¢3;"*. In contrast, the number of ADL
problems experienced by the parents probably influences the parent’s utility
associated with caregiving; thus we do not restrict the number of ADLs charac-
teristic corresponding to the parameter 524. In addition, as mentioned above,
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we cannot identify all coefficients on the constant term in all 3 terms; thus we
restrict the constant terms for 673, and ¢35. Analogously, we cannot identify &7,
separately from 8. or §."; hence, we restrict the constant terms for 6" and

kKK
5.

6.2 The Likelihood Function

The set of parameters to estimate is 0 = (64, 6,,96-, By, 058, 7, U%X, a%L, U%t, o2, Poys ,ot)7
and the set of data for observation n =1,2,.., N is

—_ In
{[t’mikv tpit, Lk, Wik, Wi, @ikl e, o » His YQ,pxz}

1=

and
{tmofatp()m; HOaFa Uo, YOapX07 q, W'r?w Wl?aafa am} .

The variable t;;, is time spent caring for parent j by family member ik. Its

construction is discussed in Appendix 2. The variable H; = 1 iff player ¢ paid
for care:’

lel(Hl>0)

The variable H is the total amount of paid care:!'°

I,
H= Z H;.
=0

The variable

20 40
Lip=1- tin — PTi— — FTi——
F D b 168 168

Jjem,p
is leisure for family member ik where PT;; = 1 iff child ¢ (or child #’s spouse)
works part-time and FTj, = 1 iff child ¢ (or child ¢’s spouse) works full-time.
The variable w;y, is child #’s (or child ’s spouse) weekly wage. We estimate
w;k, 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 i > 0. The
variable px; is the local price level for player ¢, and ¢ is the price of care in
the parents’ state. The variable ug is the answer to the question about whether
the parent considers herself happy and is treated as a discrete measure of Uj.

9The data does not provide enough information to actually determine if I% =1 We
assume that, if paid care is provided, then some of it is paid for by the parents causing
Ho=1.

107t is assumed that both parents, if alive, take advantage of paid care; i.e. that is a public
good for the parents’ household.
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Wik, are exogenous characteristics for child 7 (or spouse), and W), and W) are
exogenous parent characteristics. The variable a;; = 1 iff child ¢k is alive, and
a; = 1 iff parent j is alive. Define

Bripxi XiQ
¢; =log (— . 26
! Baiq ( )
Also, define
b = ik ifa=1ay=0forl=c,s,1l#Ek
e (tjicatjis), ifae.=a;s=1 ’
I L. ifajz,=1,a3=0forl=c¢,8,1#k
L (Li(37 Lz’s)/ if aje = a;s =1
for i > 0.

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. Below we consider two possible cases:
Case 1, Hy =0:

£y = {Pr[Hy=0|Prluo| Hoto] JT Prityon™™ b e (27)
JjEM,D
P
—~ a;
H / [ Jn (nx:)] H Pr {tji | H; 2075)@] "o
i>0:H;=0 Nxi=>C; jem.p

—~ 1 .
Pr {Ll | Hz = 0;£Xi:| 2—¢ I:T]lel ani} [ ]
O"r]X Onx

1 11 {Pr[tﬂ|E:1}ajPr[Li|E:1}}o

i;m:l jeEmM,p

7 1 Nxi
/// 1 E H;(nx;)=H | I —¢ [—X } dnx;
T L UnX Onx
nXMiSCi i:H;=1 i:H;=1

i:H;=1

where

Yi +w; (1 —Li= 2 jemp tjz‘) - ﬁf?;q@ exp{nx;}
q

H;(nx;) = (28)
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is derived from equations (8) and (10) for the parent,

—log (ﬁlouponoa)

Pr[Ho=0] = @ P20 , (29)
Onx
r [UO | HoatO} = /-~-/Pr [uo | 1x0,M0) f [onﬂ?to | Ho,to | dnxodnyo,
P fug | | i) {ﬁo (Exo,Eto)} ifug=1
I'iuog | 7N » 1 = ~ I
X070 1-® |:U() (EX(),Et())} if Ug = 0
Uo(ex0,600) = Bo+Bio Y, mQj+ Bapexoln Xg
JjEM,p
+ Z Baor In Lok + Z (Bajoretior) tjon,
kem,p J,k€m,p
7k
B ajont k-
P l: Q, JOkUT:Ok 150k it thk 0

Pr [tj()k] =

)

%10 ajor (1427t 01) + 32 Tk

—Bajonk
1 J .
U_r,t¢ |: P o :| if tj()k >0

and, for each child i, if a; =1, a;; =0 for k,l =c¢,s;k # 1,

[ Boiexisfwir _ Brivjik “Baiin
i X [&F 4351 .
d PXiTi oot 1 if tjik =0
Pr {tjik | H; = 0,6)(7'} = " [ Basexistwin  Plicgik ) (30)
1 & ik ay UA2vha) Bk oS0
Tnt Tnt ! Jik
r sFwip @ gy
o ﬂli[%_Q_ﬁk] —Baji £
ot 1 tjik =0
Pr[t~,€|H:1} - i
i i Fw T o )
1 B1s [hq—k fQ;L.k(leQ’Ytjm)} —Bajir £
ant(z) o if tj, >0
BoicxisiwigLik
log( )
1 B3ikPxiXi . )
oL (;5 — if L <1
r|L; H-:Oe} = and
[ v | v )& Xi log(621;X1stlkle ’
3ikPXi X4 .
0] ‘ if Lik =1
BrinstwipLiy
1 log< T > if Lip <1
onL (b TnlL 1 ik
r |:L1 | Hi = 11| = _10g<51z“s wlkLka )
B3i4 .
o : i Ly =1
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and, if Aije — QAjs — 1,

B [T400¢, Tt00s3 Pt O] if tjic =155 =0
— BT Tt00s; Pty O iftie >0, tis =
Pr |:tji | H’L _ 075Xii| _ Bl[ t0lc) t008jpt7 nt] ” jic - 07 jis 831)
2 [Tt00e, Tto1s; Py One]  if Ljic = 0, 55 >
Bia [Tro1es Tro1ss P> One) i tjic > 0, tj56 >0
Baiexisi Wik BiYjik -8 .
pxiXi Qj 451
To0k = = . 5 , kec,s,
nt
B8 i€ z’wai B8 i
e Ty (L+ 20tk) — Baj,
Tt0olk = ) k € G S,
Ont
B [T410¢, Tt10s3 Pt Ot if tjic =155 =0
=~ 1) Bilteite Tr10s; P> 0t if tjie >0, tjis =0
Pr tji | Hi =1| = . s
By [Ti10es Te11s: ey 0ne) i tjic =0, tji6 >0
Big [Tii1es Tei1s; Py one)  if tjic > 0, tjis > 0

ﬁl' 'us;*wm@ _ Déjik:| _ ﬂ4"k
i q Qj J?
Ti10k = - . , kK€cg,s,
nt
B | Z)MQ - —(Xé;k (1+ 27%1«:)] — Bajin
Tt11k = - ) ke ¢S,

0'77t

B2 [€gies&oiss PLs OnL] if Lie <1,L;s <1
3 B €010, —€0iss —Pry0nr] if Lie < 1,Lis =1

P |:Lz Hz — 075 l] — 0icr 0789 L»Yn 3 ) ,
! | X Ba [~&oics§0iss —PLs UnL] if Lic =1,Lis <1
B[—=80ics —Coisi Pryonr]  if Lie =1, Lis =1

BoiexiwicLic Boiexiwis Lis
log( %;TPXsz ) log( Zﬁ:ii}.:pXiXi )
fOic = »S0is — ’
OnL OnL
B [fumflis;PL,UnL] if Lie <1,Lis <1
7 _ B1 [€1i0, =145 —PLs UnL] if Lie <1,Lis =1
PriL =] = e O Lt L<1

B =810 —&risiprrone]  if Lie=1,Lis =1

BripwicLicQ BripwisLisQ
g = log ( Paicd _ IOg B3is49
lic UnL ySlis O'UL s

Be,e; p, 0] is the bivariate normal distribution with mean 0 and covariance

matrix
1
2 P
’ ( po1 >

By, [e,; p,0] and By, [e,e; p, o] are first and second partial derivatives, and J,
is the Jacobian corresponding to those errors with interior solutions.
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Case 2, Hy > 0:

£ = 18 [ 1l TT Pofes | B=0iexi]” o (32)

iHi=0 | ny,>¢; jem,p

Pr |:Lz | Hz = 0;£Xi:| 2_¢ X anl (]
U17X Onx

H Pr [tj()k]akaj Pr [UQ | f%,to} .

jem,p
k#j

I1 HPr{tji\fIvizlrjPr[LHE:l} .

i>0:H;=1 (JE€MP

JIJ [ Z oo =7) | IT o |22 dn,

iH;=1 iiH;=1

xo0 SCON
Nxi<C;Vi>0:H;=1
where all terms are defined in equations (29), (30), and (31).

Some of the terms in the likelihood function need to be simulated. While
simulation of most terms is straightforward, simulation of the last term is more
complicated. We discuss how to do this using a GHK algorithm (Hajivassiliou,
McFadden, and Ruud, 1996) in the appendix.

6.3 Identification

The set of parameters to estimate is 0 = (6, 0,,0=, 89,08, 7, O'%X, U%L, U%t, o2, Pops pt).
8, in equation (23) is identified by covariation between parent characteristics
and the “happy variable,” ug. 6s in equation (24) is identified by covariation
between parent and child characteristics and parent and child choices. For
example, the degree that parent ADLs move with child informal care ¢ iden-
tifies the effect of parent ADLs on (3,. Note that covariation between parent
characteristics and children’s care decisions does not identify 6, because parent
characteristics can directly affect care decisions through é5. 6, in equation (21)
is identified by the covariation between 0 Pr [ug = 1 | ¢] /0t and parent and child
characteristics. For example, because the partial correlation between parent
happiness and informal care provision decreases with the distance between the
parent and the child caregiver, the §, coeflicient on distance is negative. v in
equation (1) is identified by 02 Pr{ug = 1| t] /0t?. §, in equation (22) is iden-
tified by the covariation between uo and the provision of formal care, H. 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, o2y, 03;, 0ry, Ou, Py, and p,, are identified by variances and
correlations of generalized residuals (Gourieroux et al. 1987) associated with
the likelihood function.
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Note that informal care decisions t affect family member utility in two ways:
they directly affect utility through the satisfaction (or sense of burden) one
receives (8,) and they improve the parent’s health thus affecting child utility
(81). In much of the literature on informal care, the theory does not really
specify which mechanism is relevant. In almost all of the literature, there is
no attempt to identify the two effects separately. (citations) Hiedemann
and Stern (1999) argue that all children care about (3, effects and only the
care provider cares about (3, effects and thus identifies the separate effects by
variation in care provision across families of different sizes. We are making the
same assumption, but its effect on identification is completely different because
the games being played in the two models are so different. In this work,
the inclusion of the “happy variable” allows us to directly measure the effect of
formal and informal care on parent well-being, and that allows us to disentangle
the 3, effect from the 3, effect. For example, if we were to observe the provision
of informal care by children with no empirical effect on parent happiness, 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 3, < 0. Note that
the inclusion of the “happy data” allows us to nonparametrically identify all of
the parameters because terms like 0 Prug = 1| t] /0t and its covariation with
observed variables are nonparametrically identified. The model structure tells
us how to decompose dPr[ug =1 |¢] /0t into OPr[ug =1 | ¢] /0Q and 9Q/dt,
but the model works whatever that decomposition is.

7 Results

7.1 Model Without Covariates

We estimated several variants of our model. The results of a preliminary model
with no covariates are displayed in Table 8. The relevant unit is a util as mea-
sured by the standard deviation of €,; in equation (3). A more fruitful approach
probably is comparing derivatives of utility with respect to two different choice
variables. For example, the cost to a child of spending an extra hour caring a

parent relative to taking the time in leisure is (54;‘;‘1@ + evjin) / {ﬂ&-ksLik dgif;" .

The estimates suggest that both formal and informal care have little effect
on the parent’s health and that there are diseconomies of scale associated with
informal care. The effects of an additional hour of formal care and informal
care provided by a particular family member on the parent’s health are p and
a (14 24t), respectively. Although log p is significantly less than 0, the esti-
mated effect of formal care on the parent’s health is very small. An additional
hour of informal care provided by a particular family member enhances the par-
ent’s health for levels of care of 1.85 hours per week or less. Beyond that point,
additional informal care provided by the family member in question actually
diminishes the parent’s health. Note, however, that neither log a nor 7 is sig-
nificantly different from 0. The results suggest that, while not very productive
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in terms of enhancing the parent’s health, informal care is burdensome: g3,,
and f3,; are significantly less than 0. The estimates of 3,, and (3,; are negative,
implying that caring for an elderly spouse (3,,) or parent (5,;) tends to be
burdensome. Moreover, the burden associated with caregiving is large relative
to the estimated effects of informal care on the parent’s health o and the effect
of the parent’s health on her utility 3,,. These relative magnitudes may explain
why few children and spouses provide care for elderly individuals.

The estimates of o, x and o, relative to G5(= 1) and 35 suggest that
there is significant variation in the marginal value of consumption and leisure
across families. For example, while the mean marginal utility with respect to
log consumption is 1, 10% have marginal consumption above 53 and 10% have
marginal consumption below 0.20.'" Similarly, for leisure, the average marginal
utility is 1.01, but 10% have marginal utility above 4.78 while 10% have marginal
utility below 0.21.

The estimate of o, suggests that 6.2% of elderly spouses and 12.7% of adult
children enjoy spending time caring for the elderly individual (G,+ & > 0).
The estimates of p; and p, suggest that the variation in child/spouse-specific
marginal values of leisure and caregiving are very highly positively correlated.
Thus, the results suggest that the child and his or her spouse tend to view their
time as strong complements.

7.2 Models With Covariates

We estimated three variants of the model with covariates. Table 9 displays
the results of a variant that allows only the o and Z terms in equation (1) to
depend on covariates. Here, characteristics of the parent, the spouse, and the
children affect the quality of care provided but not the burden associated with
caregiving.

Not surprisingly, married parents are healthier than unmarried parents.
Also, as a parent ages and accumulates ADL problems, her health declines.
However, informal caregiving becomes less productive as the parent ages, im-
plying that older parents receive less informal care. This finding is consistent
with Engers and Stern (2002) (ES) but inconsistent with Checkovitch and Stern
(2002) (CS). Similarly, the value of informal care decreases as the parent devel-
ops more ADL problems. Although not inconsistent with the theory, this result
implies that parents with more ADL problems receive less informal care. This
implication is inconsistent with the rest of the literature.

Parents with more education receive slightly less benefit from informal care,
perhaps because more educated parents know how to navigate their lives bet-
ter. Alternatively, education affects income and assets of parents and wealthier
parents can afford more formal care. This result is consistent with Hiedemann
and Stern (1999), ES, and CS.

Black parents receive greater benefit from informal care than do white par-
ents. Moreover, black children provide more care for their parents, even after

115, x = 3.105, so the 80% confidence interval for ny = £3.974. This implies the reported
80% confidence interval for 8y + &5.
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controlling for other family characteristics. In contrast, ES find that black fam-
ilies are more likely to provide care for elderly parents, but the effect of race
disappears after controlling for factors such as family size, distance between
parent and child, and education. The discrepancy between these two sets of
results may be attributable to differences in the model or differences in the
data. For example, here we use a continuous measure of care, whereas ES use
a dichotomous measure. Although CS use a continuous measure, they report
results similar to ES. The data used here are ten years newer than those used
in ES and CS.

Not surprisingly, as the parent’s spouse ages and accumulates ADL prob-
lems, the quality of care provided by the spouse declines. Also, as expected,
the quality of care provided by children increases with the education of the chil-
dren. In this specification, this result implies that, controlling for wages, more
educated children provide more care.

Married children provide lower quality care than do single children, perhaps
because they have other responsibilities. This finding is consistent with CS
but not with ES. Sons provide significantly better care than do sons-in-law
(0.185 4+ 0.097 = 0.282* with a standard error of 0.122), but daughters do not
provide significantly better care than do daughters-in-law (0.097).

Consistent with the model without covariates, there are large declining re-
turns to time spent caring for the parent (y = —4.75), and care provided by
children is significantly more valuable than paid care (logp is a large negative
number even relative to log a for a typical family). Children value the well-being
of their parents (log 8; = 1.19), but the probability that a child enjoys providing
care is only 0.04 (Pr[8, + € > 0]). The marginal utility of leisure and of time
spent caring for the parent are highly correlated across a child and her spouse.

In another variant of the model, reported in Table 10, we allowed only the
B4 in equations (2) and (3) and the Z terms in equation (1) to depend on
covariates. Here characteristics of the parent, the spouse, and the child affect
the burden associated with caregiving but not the quality of care provided.
This specification fits the data better than the model with either of the models
discussed above.

White parents are healthier than black parents. Consistent with the pre-
vious specification, married parents are healthier than unmarried parents. As
expected, the parent’s health depends negatively on the number of ADL prob-
lems. The estimates of log o and log i suggest that neither informal nor formal
care is effective in improving the health of the parent, but again informal care
is much more effective than formal care. Like the other models, there are large
declining returns to time spent caring for the parent (y = —3.71). Children
place significant value on the health of their parents (log 5; = 1.70).

As the parent ages, her children enjoy caring for her more. Thus, in contrast
to the previous specification, this result implies that older parents would receive
more informal care. Race has no effect on the burden associated with caregiving.
As the parent accumulates ADL problems, caregiving becomes more burdensome
and thus informal care decreases. Although the previous specification also
suggests a negative effect of the number of ADL problems on the amount of
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informal care, the results of this specification are more compelling. Family
members enjoy caring for mothers more than for fathers. Thus, mothers are
more likely to receive care from children.

Older children, single children, children with fewer children of their own,
and less educated children receive more utility from caring for their parents.
Daughters enjoy caregiving more than do sons (0.3999 — 1.115 = 0.716 with a
standard error of 1.525) and therefore provide more care. Surprisingly, however,
this estimate is insignificantly different from 0, perhaps because we control for
wages. Again the marginal utility of leisure and of time spent caring for the
parent are highly correlated across a child and her spouse.

Finally, we estimated a model that allows covariates to affect «, §,, and Z.
This model allows family members’ characteristics to affect both the quality of
care provided and burden associated with caregiving. Overall the results of
this model, reported in Table 11, are consistent with the results of the more
restricted models.

Parents care about their health in that it affects their utility (log 8, = 0.382).
As in the o model (Table 9), care provided by a child becomes less productive
as a parent ages, thus leading to less aid to the parent. The effect is much
larger in the combined model than in the a model. However, children receive
more utility from helping a parent as the parent ages. These two effects are
identified from one another because both effects influence the amount of time
children spend caregiving, but only the « effect influences the parent’s utility.
As the parent accumulates ADL problems, caregiving becomes less effective and
more burdensome. This result is consistent with both the o model and the 5,
model (Table 10) and has the same troubling empirical implication as those two
restricted models.

Informal care is less effective for mothers than for fathers, but children enjoy
caring for mothers more than fathers. Since the parent’s gender has two op-
posing effects on the likelihood of receiving informal care, we would expect the
coefficients on the parent’s gender in this specification to exceed (in absolute
value) those in the more restricted specifications. However, the coefficient on
Female in 8, declines probably due to a correlation of gender with some other
variable. As in the o model, black parents receive greater benefit from informal
care than do white parents, but the effect of race is smaller and less significant
here.

The effects of parent characteristics (Z) on the parent’s health are more
consistent with the o model than the 3, model. The parent’s health declines
with age and ADL problems. Married parents and black parents are healthier.
The effect of gender is larger and more significant in the combined model than
either of the more restrictive models.

Care provided by the spouse becomes more effective as the spouse ages but
less effective as the spouse accumulates ADL problems. The first result is coun-
terintuitive and inconsistent with the o model. Care provided by children be-
comes less effective as the child ages, but older children receive more utility from
caregiving.

Child gender results seem puzzling at first glance. The results suggest that
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sons are slightly and statistically insignificantly more effective as caregivers than
are daughters (0.204 — 0.192 = 0.012). However, sons receive less utility caring
for parents than do daughters (0.412 — 0.743 = —0.331) but again by a sta-
tistically insignificant amount. Recall that, on average, sons earn more than
daughters, and we control for differences in opportunity costs. Thus, the results
suggest that gender differences in the provision of care for elderly parents may
be attributed largely to variation in opportunity costs rather than variation in
care effectiveness or preferences.

Sons and sons-in-law provide similar care (0.162 — 0.192 = —0.03), and
daughters provide statistically insignificantly better care than do daughters-in-
law (0.162). Surprisingly, sons-in-law receive more utility from providing care
than do sons (0.412 — 0.812 = —0.4), and daughters-in-law receive more utility
from providing care than do daughters (—0.812) but both effects are statistically
insignificant.

Unlike the o model, married children provide higher quality care but, like
the 8, model, experience greater disutility providing care. The number of one’s
own children influences the burden associated with caregiving but does not
have a significant effect on the quality of care provided by an adult child. These
results suggest that caring for elderly parents is particularly burdensome for
adult children with family responsibilities. As in the o and (, models, the
results reveal diminishing marginal productivity of time spent caring for elderly
parents (v < 0). Informal care becomes counterproductive (0Q/dt < 0) at
t = .1166 (19.6 hours per week).

Given the unobserved and observed variation in «, 3, Z, and utility across
family members and across families, interpreting some of the coefficients is dif-
ficult. Table 12 provides the first two moments of these parameters across the
population. Informal care appears to be somewhat ineffective (the average log «
is a large negative number), particularly when provided by children or children-
in-law rather than by the spouse. Parents and children care about the well-being
of the parent, suggesting that altruism is an important motivation for family
decision making. Finally caregiving is almost always burdensome: 3, almost
always negative.

The implications of the size of log « is described in Table 13. Consider two
“representative people” described in the notes to Table 13. For both people,
increasing informal care from zero to 20 hours per week (¢t = 0.11) mitigates
a small but nontrivial part of the effect on well being (Q) of accumulating an
ADL problem. For example, for person 1, 20 hours of informal care increases
Q@ by 0.0454, while gaining a first ADL problem decreases Z, and therefore @,
by 0.936.

An informative way to analyze the results is to decompose, for example, gen-
der effects into opportunity cost effects (wages), quality of care effects (da/OMale)!?,
burden effects (05,/0Male), and effects due to other child characteristics cor-
related with gender. Table 14 presents such a decomposition by family size and

12 Throughout, when we write 0z/0x for some variable z where z is a discrete variable such
as Male, we really mean Az/Azx.
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the child’s marital status. For all family sizes, the benchmark is an unmarried
daughter. The “All Effects” column is log Pr[t > 0] given the estimates in Table
11. The next three columns report results if we set two of the three effects to 0.
The last column reports results if all three effects are set to 0. As indicated in
the last column (by comparing results for sons to results for comparable daugh-
ters), a significant amount of the variation in log Pr[t > 0] is due to variables
other than wages, a, and (3. Such variation makes it somewhat more difficult
to interpret the results in the middle three columns.

Table 15 helps by double differencing. Each element in Table 15 is the
0?log Pr [t > 0] /0EffectdGender; it is the relevant difference in levels for sons
and daughters for a particular effect minus the same difference for “No Effects.”
Table 15 reveals several strong patterns common across family size. First, for
unmarried children, the largest effect is the burden effect,

004 dMale ~

Sons feel significantly more burden caring for parents than do daughters ( 81?46&6 =

0.412 — 0.713 = —0.331 from Table 11); as a result, log Pr [t > 0] decreases by 1
on average for sons relative to daughters. The quality of care counterbalances
the burden effect to some degree,

OlogPr[t > 0] Ja

Oa OMale A 0.19.

Finally, wage effects reduce log Pr [t > 0] for sons relative to daughters but
are relatively small:

OlogPr[t > 0] Ow

ow OMale ~ —0.08.

Second, for married children, the effects are much smaller, because each house-
hold consists of one adult male and one adult female. This small reduction
occurs even though the estimated effect of being married on log wages in Table
4, 0.099 + 0.022W hate, is small.

We also performed a similar exercise for race. Table 16 shows the effects of
changing various characteristics of blacks to make them similar to whites. On
average, blacks spend more time caregiving than do whites. Although differences
in opportunity costs by race contribute to differences in caregiving time, quality
plays a larger role. As discussed earlier, black parents receive greater benefit
from informal care than do white parents. Blacks experience greater burden
from caregiving, somewhat offsetting the effects of opportunity cost and quality.

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 4
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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 time help, financial
help, and leisure. For each variable x (average time spent helping per fam-
ily member, proportion of family members offering financial help, and average
leisure per family member), we simulated x twenty times for each family n and
computed the mean T and the standard deviation 5. Then we constructed

2 _ (zn _3)2

= 33
X1in gg + U%L ( )

2 is a correction for measurement error. Its construction is discussed

in Appendix 3. We then summed x3,, over n. The results of this exercise are
presented in Table 16, disaggregated by family size. The x? statistics are all
very large, but, with the exception of financial help in small families, the mean
residuals are quite small. For example, the mean residual on “time help” for
families of size 3 means that we underestimate time help in such families by 1%
on average.

The large x? statistics are caused by outliers to a great degree. In fact, if
we censor each x3,, statistic in equation (33) at the 1% level, i.e.,

where o

—
X35 = min [ﬁ 6.63] ,
then the x? 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 x? statistic into a standard normal
random variable. The results suggest that we are still missing some aspect
of decision making with respect to time help though not in terms of average
help. On the other hand, after controlling for a small number of outliers, we

are predicting financial help and leisure decisions quite accurately.

7.4 Policy Experiments

We consider the effects of six experiments on family behavior given the param-
eter estimates reported in Table 11. The six experiments involve:

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;
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5. increasing W, 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.

Appendix 4 provides the details of how to evaluate the effects of each of these
policy experiments. Given the small marginal product of formal and informal
care on () implied by the parameter estimates in Table 11, almost all of the
policy experiments would have essentially no effect on behavior. Experiment (1)
suggests that formal care stamps would increase expenditures by about $0.50 for
every dollar spent on the program. 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. Those with formal care expenditures would
replace their own expenditures with program expenditures with no effect on the
level of formal care.

Experiments (2) and (3) essentially reduce the price of formal and informal
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. 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 effects.

Overall, the results of these experiments suggest that variation in state Med-
icaid policy would have little effect on long-term care decisions. These results
are consistent with results in Engers and Stern (2002) where no significant state
effects were found but inconsistent with Cutler and Sheiner (1993) that found
small macro effects.

8 Conclusions

We develop and estimate a game-theoretic model of families’ decisions con-
cerning the provision of formal and informal care for elderly individuals. Our
game-theoretic framework allows preferences over consumption, leisure, and the
health status of the elderly individual(s) to vary across family members. In
our model, each individual or married couple makes caregiving decisions con-
ditional on the decisions of the other family members. We use the first-order
conditions of the model to solve for the errors as relatively simple functions of
the parameters and construct a likelihood function for estimation.

The structure of the model allows us to distinguish among three underlying
explanations for patterns in care provision. First, some family members find
providing care more burdensome than do others. Second, some members are
more adept at providing care. Third, opportunity costs in the form of foregone
earnings vary across the family. We find that caring for an elderly parent or
spouse is burdensome for most people and that the informal care has a relatively
small effect on health quality. Consequently, children and spouses provide little
informal care. We use the structure to shed light on why daughters are more
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likely than sons to provide care and why blacks are more likely than whites
to provide care. Differences in opportunity costs explain the observed gender
differences, while differences in quality of care explain the observed race effects.

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 our model. This result suggests that our simplification
of the Medicaid benefit structure performs well.

We exploit the structural nature of the estimates to perform policy experi-
ments similar to those suggested in public policy discussions. 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 care. Consistent with the finding
that formal and informal home care are largely ineffective in increasing health
quality, we find little effect of these policy changes.

These results should be interpreted carefully in light of the nature of our
data. The first wave of AHEAD data does not include any nursing home
residents. Subsequent waves of AHEAD contain nursing home residents and
will thus allow us to mitigate this problem. The survey instrument was also
improved in later waves to elicit information about more helpers.

In addition, the availability of panel data will enable us to estimate dynamic
models of care arrangements for elderly individuals. In particular, we plan to es-
timate a dynamic extension of our structural model with more waves of AHEAD
data. Using panel data, we can explore whether siblings take turns caregiving or
whether certain children specialize in caregiving while others specialize in mar-
ket production or other forms of nonmarket production. If children do, in fact,
take turns caregiving, the use of panel data will enable us to examine possible
causes of this behavior including burnout.

Moreover, the inclusion of nursing home residents in subsequent waves of
AHEAD provides us with an opportunity 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.

9 Appendix 1: Simulation

In order to evaluate the likelihood contributions in equation (27) and (32), we
must be able to simulate the last term, e.g. in equation (27),

///1 2 Hitnx) =T | | 1] %4;]:;}‘1% T

£ 11 4
i:Hy=1 iH=1 "X

77)/(\i4§<i

i:Hi=1
Such a term is the probability of a vector of ny;’s (for those with H; =
1) conditional on each ny; being small enough to cause H; = 1 and also
> ii—1 Hi(nx;) = H. Consider the following GHK-type simulation algo-
rithm:
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1) Order {z . H, = 1} according some criterion. Let (i) be the ith element of

the ordered set. Let I* = # {z : ﬁl = 1}.
2) Initialize S(;) = 0 and P" = 1.
3) For each (i) < I*,

a) Let

by = Hpy (max {0, ¥, })

be an upper bound where H(_i)1 (e) is the inverse of H; (nx(i)) implied by

equation (28):

H(—i)1 (z) = log { 51(1)#@ [max (Y(’;), Y(’;j) _ qx} }

52(1)(]
where
oo = Tiecnawmwin (1= Lok = Xyenption) >0 ,
© Y if i =0
@)
yor = { e (VG Yo +Y5) ifi>0 |
' Y if i =0
and

Wy =H - S~ ), max (Y({),YJ)*)
>(0)

is the least player (i) can contribute; i.e., it is how much it would have to
contribute if all remaining players used all resources for H — S;). Note that, if

- ; iXHQ
by — log BiaypxiX (i@ .
Baiya
Also, let
71 >
by = Hgy (H = S)

be a lower bound.
b) Update

P =P

P E _¢<&> ,
Onx Onx

c¢) Simulate 7 ;) conditional on by < nx(; < E(i) as
by b, b,

@( (i) ) _q)(—(z)) ur+<1><‘“> )}
Onx OnXx OnXx
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where u” ~ U (0,1).

d) Compute H; (77;((1')> using 7'y ;) and equation (28).

e) Compute S(; 11y = Sy + H(,) (n&(i)).
4) For (1) = I*,

a) Let

r -1 (77
Nxa+ = H(p«) (H - S(I*)) :
b) Update
oty {m] ,
OnXx Onx

5) P’ is our simulator of equation (34). Note that, if there is only one player

who satisfies the conditions in the integral in equation (34), then the equation

becomes
H) (H) ]

UnX

1

2
UUX

which can be evaluated analytically.
Consider how to interpret the GHK algorithm as an importance sampling
simulator. Rewrite equation (34) as

Il roman

Nx (i) <Ci
Slo—1 Hoy(nx i )=H

/e

Nx (1) <Ci
Yot Hay (nx(iy)=

where 7y = (77X(1),TIX(2)a -~7"7X(I)>a

oo nxe) -1 ~
fnx) = (il)_—[1 0727_X¢ [ ox ] Hl 1 (b(z < Nx () b(i))
1 - 4 {ZX(Q} B
g(nx) = (L[l o (&) e (% ) 1 (bm Sx@) < b(w),
onx onx

which implies that

fny) 1¢rum}if¢ b _¢<%z),
g (nX) U%X OnXx ()=t Onx Onx




Note that we are simulating E% with errors 7y simulated from density
g (nx). The fact that we can write our simulator as an importance sampling
simulator means that it is unbiased.

We want to minimize the variance of our simulator, especially because we
are using maximum simulated likelihood estimation rather than the method of
simulated moments. First, we can improve on the variance of our simulator

by using antithetic acceleration. Second, we can use a criterion for ordering

{i cH;, = 1} in Step 1 of the algorithm that reduces the variance. Consider

a case with I* = 2. In Figure 2, the H curve represents those values of

(77X(1)> 77X(2)) that result in total formal care expenditures of H. Note that the

curve asymptotes at b, and 5(1). At b1y, as nx () increases, H sy approaches
0 (and reaches 0); thus 7y ;) must converge to that value such that child (1)
will provide H. On the other hand, as 7 x(2) decreases, H(z) converges to the
income of child (2); thus 7y, must converge to that value such that child
(1) will provide H minus the income of child (2). Our GHK algorithm first
computes the probability that by < 7nxq) < 5(1). Next the GHK algorithm
simulates a value of 71y 1y conditional on by < 7y (1) < 5(1). Then it computes
the probability that 1y, is such that the simulated values of ny ) and 7 s)
are on the H curve. The simulator is the product of the two probabilities.
The variance of the simulator is proportional to the variance of the second
probability as a function of the simulated value of 7nx(). Thus, we should

order {z cH; = 1} in descending order of the variance of the contribution to

the simulator with respect to the elements of ny that precede it.

Such an ordering rule is too expensive to evaluate and may depend upon
realizations of early elements of nx. Instead, we want an alternative rule that
approximates the rule described above but that is easy to employ and does not
depend upon realizations of early elements of 5. A simple example of such a

rule is to order {z : ﬁl = 1} in descending order with respect to

SRR
¢ ¢ |70x ]

o (L) _® (L’_)
OnXx Onx

where

by =H;'(H).

K2

We also need to simulate terms like the second term in equation (27):

— a; — 1 .
I] e [tﬂ | H, zo,axl} Pr [Li | H, = o,gXZ} ——¢ {T’Xl} dnxi
. UnX OnXx
Nx;i=C; J€M.P
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But this requires just drawing 1y, | nx; > ¢; and then evaluating the integrand
conditional on the draw of 7.
Finally, we need to be able to simulate

Pr [uo | H07t0] = / "/Pf [wo | nx0, M0l £ |05 M0 | Ho,to} dn xodnyo-

This is a straightforward application of GHK.

10 Appendix 2: Construction of Child Caring
Time

A key issue in estimation concerns the interpretation of data on child caring
time t;;;. In the data, 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, ¢) 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 jir/168 if she helps every day
3.57@%/168 if she helps several times a week

tiik = Tjik/168 if she helps once per week (35)
0.57ix/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.

13 Alternatively, we could have set up bracketed amounts that are truer to the nature of the
first question. Using the brackets is much harder, and it adds precision only for two out of
the five categories. These two occur for 949 helpers out of a total of 3144 helpers (30.1%).
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11 Appendix 3: Correction for Measurement
Error in Specification Tests

Let y; ~ #idF, let
yi =kl (cx <yi < crtr),

and let

U= g(ckcrp) Ly = k).
k

What are the moments of 2z} =y — y;?

Ezf = Ezg(ck,cku)l(yi:k)—y?
k

= > glckcwn) Priyi = k) - By}
k
= Y glercrp) [F (ehrn) = F (en)] = By},
k
and

Var(zf) = Var|Y_ g(ercarn)1(yi=k) —y;

k

2
E lzg(ckvckﬂ) Ly =k) —y; — Bz
k

2
dF (y;)

= /lzg(ckackﬂ)l(%Zk)—y;k—Ez;‘
k

Ck+1
-3 / 9 (ko chn) — 7 — B2 dF (57)

ko Uck
If yF ~ idU (0,1) and

Ck + Ck+1
g(ck,chi1) = 9

then

F(cry1) = F (ck) = cr1 — ek,

1
Ezf = ZCH_;]M (k1 —cx) =5
k
= Zciﬂ_cz—lzo
2 2
k



and

Cht1 2
varr) = X[ ]
K en

Ck+4+1 2
Ck + Crt1 w| Chk+l —Ck ,
E / [— -y | ———dy;
k Jck

2 Cht1 — Ck
-y (err — )’
12 '
k
In the data, the values of ¢ are (0,1/7,1/7,1,1). Thus,
. (chp1 — o)’
Var(z}) = Zk: —
3 3
(1) + (&)
12
= .229%

We multiply Var (z7) by (1.6/168) where 1.6 is the average value of 7 in equa-
tion (35) in the data. Thus, o, = (1.6/168) - .229 = .002.

12 Appendix 4: Simulating Policy Experiment
Effects

Consider the general problem where we have a set of agents indexed by i, each
with a utility function

Ui (’Ui, P)

with choice variables v; and some (government) policy variable or environmental
characteristic P. In general, we can solve for the derivatives of choice variables
with respect to policy variables as follows. Let v be the m—vector of choice
variables, let € be the m—vector of errors in the model, and let the set of first
order conditions be written as

/ —
Q:Lx(iz) |:'m,5><1 B mu:d <m1§<1’ P):l =0 (36)

where D, (¢) is a matrix that pulls the m,. rows of ¢ — ¢ (v, P) corresponding
to interior solutions of first order conditions (conditional on ¢) for family n.
Conditional on ¢, we can differentiate equation (36) to get

0 = Dy(P)| vy DulePID) (e P) du, + vpdP]

My XM mxXm  mXmy myxm X mx1

= DR == Dy P) v, Dn<e,P>}1 e P)v .

dpP my-Xm mXm mXm, my-Xm mXx1
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Now we are interested in

/ /D’ap—4<> (37)

where f () is the joint density of e. Note that we do not have to worry about
the term associated with 0D, (e, P) /0P because the relevant term is

oD, (<, P)
Tv(fvp)f(f)

which is zero because v (¢, P) = 0 at values of (g, P) where D,, (¢, P) changes.
We need to simulate equation (37) in such a way that we “oversample” from
that part of the support of € where j—;; # 0. Write equation (37) as

L / // D} (e, P) M 1 (&) deyle

reorders the order of integration in equation (37) so that the in-
!/

dv

where Ey 25

nermost mtegral is over the kth element of ¢ and € = (1, ..,€5—1, k41, -+, Em)
is the (m — 1) —vector of € excluding . Note that

dv
EdP Ekﬁ Vk.

Then we can write equation (37) as

dv 1 — dv
k=1
1 — d
= =3 [ [ e P pre s
k=17 - k
€k
Let
A (Ex) ={er:v(e,P) >0 &}
and

Bk(Ek):{ekv(e,P):O|§k}

Then equation (38) can be written as

= _Z/ /[/Aksk) 5P)5Pf(e)dekd§k

dv
+/ DI (E P) f(&‘) d&‘kdgk
Bi(Er) ap
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It can be simulated as

R m
1 dv (g% , P SO
—=D > |Dh(eh P) 7(5}; Jbreve AcE) 15) 39)
r=1k=1
dv (e, , P)

+D!, (qrgk, P) =5

Pr(ex € By (5}) | &)
where €’y is a draw from f(-) conditional on the kth element €%y , € Ay (€))
and €% ;. is a draw from f () conditional on the kth element % ; € By (£}).
In practice, one uses the following algorithm to simulate equation (39):
For each draw r = 1,2, .., R:
1) Draw " from f (-).
2) For each k =1,2,..,m:
a) Pull out g, from &";
b) Find the boundary along ej between Ay, (},) and By (£}) and call it
€%
c¢) Compute Fy, (¢ | €;,) analytically and assign appropriate probabilities
to Pr(e1 € Ai (5}) | 2}) and Pr (e € By (5}) | &)
d) Simulate ¢, and evaluate dv (s;‘k,P) /dP;
e) Simulate e, and evaluate dv (¢ , P) /dP;
f) Plug the simulated values of dv (¢'y, ,P) /dP and dv (% , P) /dP
into equation (39) and sum;
3) Divide by mR.
The details for this application are provided at

http://faculty.virginia.edu/stevenstern /resint /ltcstf/welfaresimul. pdf.
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14 Tables and Figures

Table 1
Dropped Household Observations
Total Housholds 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 0.38 0.46
At Least 1 ADL problem 0.19 0.24
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
Imputed Weekly Wage $452

Note: We also observe a) distance from parent and b) 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**
Constant (0.072) Male (0.030)
ok
Educx1 (Educ < 12) ?003(?6) Marry (()00(?;9)
1(Educ = 12) (0.052) White (0.022)
*ok ok
1(13 < Educ < 15) ?0655?3) MalexMarry ?00822)
1 (Educ = 16) (0.053) MalexWhite (0.033)
1 (Educ = 17) (0.054) Marry+White (0.032)
Age (0.002) MalexMarryxWhite (0.045)
-0.001%*
2
Age (0.000)
R? =0.34
Notes:

1. Dependent variable is In wage.

2. Numbers in parentheses are standard errors.

3. Double starred items are significant at the 5% level.
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Table 5

Care Provision Tobit Coefficient Estimates
Explanatory Variable Tobit! Std. Err.  Tobit! Std. Err.
Constant -1.18*%* .1534 -1.21%%* 1537
Parent Characteristics
Age .0086**  .0021 .0090**  .0021
Father -.0424* .0241 -.0417* .0238
White .0046 .0357 .00003 .0356
Married -.1684**% 0287 -.1702%*% 0286
ADL Walk .1033*%*% 0237
ADL Dress .0456* .0278
ADL Bathe .0906**  .0271
ADL Eat .0981** 0345
ADL Bed .0313 .0312
ADL Toilet .0568 .0392
Number of ADL problems 0715%% 0071
Child Characteristics
Age .0028* .0015 .0028* .0015
Male .0099 .0278 .0115 .0278
Married -.0178 .0222 -.0157 .0222
Education .0056 .0097 .0058 .0097
Number of Children -.0158** 0077 -.0158** 0070
Oldest Child .0215 .0219 .0195 .0218
Wage -.0377%% 0185 -.0389** 0184
Log Likelihood -346.19 -348.61
Notes:

1. Dependent variable is the combined time the child and child’s spouse (if
applicable) spent helping the parent.

2. Single starred items are significant at the 10% level, and double starred
items are significant at the 5% level.
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Table 6

Care Provision Probit Coefficient Estimates
Explanatory Variable Probit’  Std. Err. Probit!  Std. Err.
Constant -5.01 5912 -5.11 .5880
Parent Characteristics
Age .0363**  .0088 .0382** 0088
Father -.1595 .1008 -.1615* .0996
White .1069 .1586 .0835 1577
Married -.7194%* 1121 - 7267F% 1115
ADL Walk AT40%% 0966
ADL Dress 1422 .1199
ADL Bathe .3733** 1155
ADL Eat .3896*%* 1499
ADL Bed 2179* 1327
ADL Toilet .2225 1725
Number of ADL problems 3077FF 0257
Child Characteristics
Age .0099 .0063 .0099 .0063
Male .0654 1186 .0754 1181
Married -.0449 .0953 -.0341 .0948
Education .0226 .0416 .0247 .0415
Number of Children -.0674**% .0299 -.0672%*% 0298
Oldest Child .1597* .0937 .1535* .0932
Wage -.1561%*% 0775 -.1633** 0772
Log Likelihood -527.12 -549.70
Notes:

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

2. Single starred items are significant at the 10% level, and double starred
items are significant at the 5% level.
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Table 7

Happiness Coefficient Estimates
Variable Estimate Std. Err.
Constant 0.412 0.363
Father 0.085 0.057
Age 0.0057 0.0043
Education 0.019** 0.008
White 0.115 0.081
Number of ADL problems -0.161**  0.021
Number of Children 0.0029 0.019
Married 0.205** 0.058
Log Likelihood -1511.95

1. The dependent variable is whether the parent says she is happy.

2. Double starred items are significant at the 5% level.
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Table 8
Estimates of Model With No Covariates
Variable Estimate Variable  Estimate
) ) Kok
log 0.719 . 10.390
(1.596) (1.458)
-5.476%* 8.222%*
log (1.567) log (=0o) (0.832
-1.084 0.108
log Z (1.6063< . log o x (0.031)*
-0.766 0.225
log 10 (0.057) log oy (0.083)
Buo -1.563 log ot 0.189
(0.051) (0023)
0.000 8.039
lgf  Restricted  1°87% (0.928)
-0.431%* 0.900**
log f1; (0.074) PL See note 2
0.340** 0.900**
log 3 (0.053) Pt See note 2
-2.189%*
B (0.078)

Notes:

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

2. pr, and p, are set equal to

~ exp { A\, }
. =18————FF—F—-9
Pr 1+exp{Ar}

for kK = L,t to insure nice properties of the model. The estimates of A
are (17.85,11.84) which implies that the standard errors of p; and p, are
trivial.

3. The log likelihood value is —15428.1.
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Table 9
Estimates with Covariation in log «

Variable Estimate Estimate Estimate Estimate  Estimate
on log o on log Z on 3, onlog #; onlog G4
Parent Characteristics
Constant -6.450%* -4.929%* -1.595%* 0.001
(0.230) (0.427) (0.051) (0.101)
-0.095%* -2.142%*
Age/100 (0.025) (0.181)
-0.016**
Edue (0.003)
. -0.347%* -0.194
White (0.156) (0.146)
*x
Married ?07833)
-0.191%* -0.238**
# ADLs (0.024) (0.022)
-0.110 -0.165%*
Mother (0.109) (0.105)
Spouse Characteristics
-0.256%*
Age/100 (0.004)
-0.098**
# ADLs (0.039)
Child Characteristics
Constant -2.321%* -1.669** 1.190%* 0.132
onsta (0.237) (0.103) (0.087) (0.087)
0.045
Age/100 (0.059)
-0.066
Male (0.096)
S 0.097
Biological (0.096)
0.185*
C
Biological*Male (0.106)
0.029**
Edue (0.013)
. -0.268*
Married (0.138)
. 0.010
# Kids (0.020)
0.045
Oldest (0.062)
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Table 9 (continued)
Estimates with Covariation in log o
|| Variable Estimate Variable Estimate ||

1 -12.285%* 1 -0.051

o8 1 (0.350) 08 Tt (0.040)
-4.746%* o 10.043**

" (0.398) 8Ty (0.735)
10.229%*

log B, (0.645) oI 0.900
-0.195**

log oy, x (0.048) Py 0.895
0.181**

logour— (g.009)

[ Log Likl —13763.5 |

Notes:

1.

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

2. p;, and p, are set equal to

N o Y,

—18— 2K g
& 1+ exp {\}

for k = L,t to insure nice properties of the model. Estimates without
reported standard errors have standard errors that are trivial.
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Table 10

Estimates with Covariation in 3,

Variable Estimate Estimate Estimate Estimate  Estimate
on log o on log Z on 3, on log B, on log B4
Parent Characteristics
Constant -5.413%* -4.230%* -8.853%* 0.703**
(0.237) (0.387) (0.852) (0.090)
-0.193 4.287**
Age/100 (0.192) (1.067)
. 0.119** 0.305
White (0.048) (0.354)
. 0.529**
Married (0.057)
-0.097** -0.320**
# ADLs (0.008) (0.115)
-0.021 1.357**
Mother (0.043) (0.192)
Child Characteristics
Constant -7.025%* 1.704%* 0.153*
onstan (1.202) (0.065) (0.088)
11.291%*
Age/100 (1.661)
0.399
Male (0.742)
S -0.310
Biological (0.730)
. . -1.115
*
Biological*Male (0.802)
-0.177**
Edue (0.051)
. -18.699**
Married (3.064)
. -0.253%*
7 Kids (0.077)
0.039
Oldest (0.249)
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Table 10 (continued)
Estimates with Covariation in 3,
| Variable Estimate Variable Estimate ||
1 -10.628** 1 1.022%*
o8 K (0.291) 08 Tt (0.077)
-3.709%* log o 8.371**
i (0.179) 8y (1.080)
8.559**
log B, (0.963) oL 0.900
-0.109**
log oy x (0.051) Py 0.900
0.182**
logour (0.009)

[ Log Likl —13548.3 |

Notes:

1.

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

2. p;, and p, are set equal to

N o Y,

—18— 2K g
& 1+ exp {\}

for k = L,t to insure nice properties of the model. Estimates without
reported standard errors have standard errors that are trivial.
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Table 11
Estimates with Covariation in loga and (5,

Variable Estimate Estimate Estimate Estimate Estimate
on log v on log Z on 3, on log B; on log B4
Parent Characteristics
Constant S5TBBRE L3708%F  _4.820%F 0.382%*
(0.193) (0.367) (0.574) (0.092)
0.786**  -1.655%*  0.700
Age/100 (0.010) (0.165) (0.699)
-0.016%*
Edue (0.002)
. -0.275% -0.159 0.225
White (0.162) (0.140) (0.275)
kok
Married (()08538)
0.201%%  -0.248%%  0.224%*
# ADLs (0.028) (0.028) (0.096)
Motk 0.321%F  -0.333%%  (.848**
Orer (0.055) (0.052) (0.149)
Spouse Characteristics
1.903%*
Age/100 (0.021)
-0.064**
7+ ADLs (0.033)
Child Characteristics
Comstant 0.197 _4.722%% 1.644%%  0.151%
onsta (0.228) (0.858) (0.071) (0.088)
-0.781%* 9.869%*
Age/100 (0.015) (1.293)
0.204 -0.743
Male (0.149) (0.945)
Biological 0.162 -0.812
10l0g1CA, (0.121) (0.555)
Biological*Male _(8 12623) (()0491 52 6)
Educ 0.015% -0.172%*
" (0.010) (0.045)
. 0.099 ~10.570%*
Married (0.132) (1.959)
. 0.020 -0.250%*
# Kids (0.018) (0.061)
-0.012 0.088
Oldest (0.096) (0.205)
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Table 11 (continued)
Estimates with Covariation in loga and 3,
| Variable Estimate Variable Estimate ||

1 -11.226** 1 0.778%*

o8 1 (0.289) 08 Tt (0.084)
-4.288** o 11.556**

7 (0.305) &Tu (0.932)
11.744%*

log 3, (0.817) Pr 0.900
-0.204**

log oy, x (0.055) Py 0.900
0.180**

logour— (g.009)

[ Log Likl —13310.3 |

Notes:

1.

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

2. p;, and p, are set equal to

N o Y,

—18— 2K g
& 1+ exp {\}

for k = L,t to insure nice properties of the model. Estimates without
reported standard errors have standard errors that are trivial.
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Table 12

Moments of Behavior

| Parent or Spouse | Children

Variable Mean Std. Dev | Mean Std. Dev
log o -5.648 0.274 | -6.808 0.345
log 5, 0.513 0.181 2.792 0.755
log B4 0.034 0.063 0.143 0.034
084 -3.760 0.482 | -12.478 4.099
Utility -4.180 9.356 | -5.023 9.462
logHealth | -5.043 0.675
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Table 13
Relative Effects of Informal Care and ADLs

" 1000 AQ-1000 AZ AZ -1000 AZ -1000
(t: 0 to 0.11) (ADL: 0-1) (ADL: 1-2) (2-3)
Person 1 0.838 0.045 -0.936 -0.731 -0.570
Person 2 2.624 0.141 -2.193 -1.715 -1.333

Notes: “Representative people:”

1. Person 1 is a 76 year old, single, white woman with 11 years education,

1 ADL problem, and a 47 year old, married, biological daughter.

This

child, who is not her oldest child, has 14 years education and 2 children;

and

2. Person 2 is a 76 years old, married, white woman with 11 years education,
and 1 ADL problem. Her husband is also 76 years old with 1 ADL

problem.
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Table 14
Decomposition of Child Gender Effects on log Pr [t > 0]

# Obs
One Child Families
Daughters wo/ Spouse 165
Sons wo/ Spouse 110
Daughters w/ Spouse 238
Sons w/ Spouse 238
Two Children Families
Daughters wo/ Spouse 361
Sons wo/ Spouse 238
Daughters w/ Spouse 675
Sons w/ Spouse 732
Three Children Families
Daughters wo/ Spouse 282
Sons wo/ Spouse 226
Daughters w/ Spouse 631
Sons w/ Spouse 686
Four Children Families
Daughters wo/ Spouse 205
Sons wo/ Spouse 210
Daughters w/ Spouse 457
Sons w/ Spouse 432
Five Children Families
Daughters wo/ Spouse 99
Sons wo/ Spouse 93
Daughters w/ Spouse 247
Sons w/ Spouse 261

All
Effects

-3.595
-4.690
-5.391
-5.070

-4.415
-5.380
-5.805
-6.237

-4.796
-5.441
-6.072
-6.526

-5.373
-5.976
-6.128
-6.803

-5.456
-9.677
-6.208
-6.852

Just
Wage
Effect

-3.595
-4.011
-5.438
-5.117

-4.415
-4.581
-5.839
-6.263

-4.796
-4.640
-6.095
-6.549

-5.373
-5.069
-6.158
-6.821

-5.456
-4.841
-6.238
-6.869

Just
Quality
of Care

Effect

-3.595
-3.744
-4.914
-4.753

-4.415
-4.313
-5.295
-5.883

-4.796
-4.373
-5.547
-6.163

-5.373
-4.796
-5.605
-6.414

-5.456
-4.567
-5.682
-6.446

Just
Burden
Effect

-3.595
-4.822
-5.660
-5.191

-4.415
-5.501
-6.081
-6.367

-4.796
-5.570
-6.345
-6.648

-5.373
-6.093
-6.414
-6.916

-5.456
-5.811
-6.515
-6.946

No
Effects

-3.595
-3.931
-5.343
-5.041

-4.415
-4.497
-5.737
-6.184

-4.796
-4.559
-5.990
-6.464

-5.373
-4.985
-6.059
-6.721

-5.456
-4.760
-6.148
-6.752

Notes:

1. Each element in the table is the

logPr[t > 0| Male, Ef fect] —logPr[t > 0| Female, Ef 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 15
Decomposition of Child Gender Effects on %
Just
Just . Just
All Wage Quality Burden
Effects Effoct of Care Effoct
Effect
Children without Spouses
One Child Families -0.759 -0.080 0.187 -0.891
Two Chilren Families -0.883 -0.084 0.184 -1.004
Three Children Families -0.882 -0.081 0.186 -1.011
Four Children Families -0.991 -0.084 0.189 -1.108
Five Children Families -0.917 -0.081 0.193 -1.051
Children with Spouses
One Child Families 0.019 0.019 -0.141 0.167
Two Chilren Families 0.015 0.023 -0.141 0.161
Three Children Families 0.020 0.020 -0.142 0.171
Four Children Families -0.013 -0.001 -0.147 0.160
Five Children Families -0.040 -0.027 -0.160 0.173

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].

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 16
Decomposition of Child Race Effects on %
Just
Just . Just
All Wage Quality Burden
Effects Effoct of Care Effoct
Effect
Children without Spouses
One Child Families -0.104 -0.046 -0.255 0.208
Two Chilren Families 0.161 -0.049 -0.257 0.207
Three Children Families -0.108 -0.051 -0.266 0.219
Four Children Families -0.107 -0.051 -0.280 0.236
Five Children Families -0.124 -0.053 -0.272 0.212
Children with Spouses
One Child Families -0.675 -0.052 -0.722 0.112
Two Chilren Families -0.686 -0.047 -0.736 0.110
Three Children Families -0.685 -0.049 -0.736 0.113
Four Children Families -0.707 -0.045 -0.760 0.111
Five Children Families -0.714 -0.044 -0.771 0.114

Notes:
1. With the exeption of the last column, each element in the table represents

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

2. Each element in the last column is
logPr[t > 0| White, Ef fect] —logPr [t > 0 | Black, Ef fect].
3. 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 17
x? Goodness of Fit Tests

Family Size df llgdezeszaibgual x? Statistic Censored 7 Cgrllgssored Normalization
Time Help
1 55 0.03 299350 154.45 23 10.34
2 710 0.01 1768202 1157.56 162 13.24
3 998 0.01 2214929 1558.46 209 14.05
4 608 0.01 1258612 1040.26 135 13.77
Financial Help
1 306 0.77 4046 117.15 12 -7.93
2 321 0.84 11195 162.42 17 -6.44
3 412 0.02 9846739 101.47 7 -11.32
4 260 0.03 38587982 88.34 10 -7.84
Leisure
1 10 -0.03 29514 13.49 2 0.89
2 750 0.07 453 442.36 1 -8.10
3 1003 0.09 926 920.46 2 -1.46
4 608 0.10 837 831.74 4 7.33

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 X(21f7 0.978-df , and dividing
by the standard deviation, v/1.722df. The relevant general formula is

Exi, =
E(3) =

where X3, is a x? random variable with one degree of freedom censored
at c and Fy (c) is the x? distribution function with df degrees of freedom
evaluated at c.

F5(c)+c[l—Fi(c)];
3F5(c) + 21— Fy ()]
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Figure 1:

Figure 1
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GHK Algorithm

Figure 2:

Figure 2
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