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Abstract

We propose a dynamic non-cooperative model for long-temne-decisions of families.
We first document the importance of informal caregiving amel €conomic circum-
stances of informal-care givers and recipients in the Wn8&ates. We then build a
heterogeneous-agents model with imperfectly-altruistaseholds to account for the
patterns we find. There are two key innovations. First, batlng and old households
can save but lack the ability to commit to future transfersliké models of commit-
ment, the timing of inter-generational transfers and theadyics of the intra-family
wealth distribution are determinate. Second, in additiopurely-altruistic transfers we
allow for financial transfers that flow in exchange for infaincare. This gives rise to
realistic predictions on a host of care arrangements andfth@ncing. We calibrate the
model, identifying the preference for different care agaments by their prevalence in
the data. We find that families’ care decisions react stsohgleconomic incentives.
Even relatively small subsidies to private payers of ngdiomes and informal care-
givers substantially reduce the use of Medicaid and areanesiimproving.
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1 Introduction

A 21st-century challenge to governments is how to deal with a gigwiumber of elderly
in need of care. Traditionally, the family has played an intgat role in providing care at
home. However, changing demographics, an increase in éelabbr-force participation,
and rising medical expenditures are putting pressure osrgawents to take a more active
role. In Germany and Japan, for example, the government Inesdst stepped in; both
countries have universal long-term-care insurance foeltierly.

In the U.S., the size of Medicaid — the program that is culyght primary government
insurance mechanism for long-term care (LTC) —is a hotly teeb#pic! While providing a
consumption floor, means-tested Medicaid leaves LTC resigely uninsured and so consti-
tutes one of the major uninsured financial risks for eldenyekicans (Brown & Finkelstein,
2007). Only 14% of the elderly in the U.S. have private LTQuiasmce (Brown & Finkel-
stein, 2011), and only 4% of all LTC expenditures are paidofpprivate insurance (CBO,
2004)? The discussion surrounding Medicaid will only intensifythe number of elderly
requiring LTC as a fraction of the working-age populatiopiigjected to increase from 6.4%
in 2010 to 7.4% in 2020, and up to 9.6% in 2030 (Johnson et@D.7R

In this paper, we argue that the evaluation of LTC policy amsi has to take seriously
the response of the family. For example, subsidies for ngrebme care may merely crowd
out informal care, thus providing little additional insnc& at a high cost to the government.
On the other hand, subsidizing nursing homes may be lesly tloah its face value since it
allows would-be family-caregivers to stay in the labor foand pay taxes. An alternative
measure, subsidies to informal care, may be expensive if méosrmal caregivers leave their
jobs, or simply ineffective if it goes primarily to infra-nmginal families (e.g. retired spouses).
Onthe positive side, encouraging informal care can helgépKkvedicaid spending in check.

We first document the importance of family-provided carenm tnited States using the
Health and Retirement Study (HRS). We find that at least twals¢hof all hours of care are

The gerontological literature defines the need for LTC a®inieg dependent on assistance from another
person due to functional limitations, such as having diffiea with activities of daily living (e.g. getting in and
out of bed, getting dressed, showering, and eating) or wilrumental activities of daily living (e.g. buying
groceries, going to the doctor, and going for a walk).

2Reasons for the low take-up rates of private LTC insurancetioed in the literature are market fail-
ure because of adverse selection, asymmetric informadiwh problems in the verification of care needs; see
Brown & Finkelstein (2007) and Finkelstein & McGarry (200®rown & Finkelstein (2008) find that Med-
icaid substantially crowds out private LTC insurance. & h#so been suggested that individuals shun market
insurance because they rely on the family instead; seexfonple, Ameriks et al. (2007).



provided by informal caregivers, particularly retired spes and working-age daughteérs.
The vast majority of these caregiving hours stem from ayfanhall fraction of helpers. We
then zoom in on working-age children who provide an intem$avel of care. Such children
are less frequently full-time employed and tend to have éesgation and lower household
income than children who provide fewer or no hours of carggssting that opportunity
costs in the labor market play an important role in the oletcare arrangemettn addi-
tion to this, we find that care arrangements also depend cratieerecipient’s wealth: richer
parents are more likely to receive care from a chdgteris paribus. These facts suggests
some form of intra-family bargaining in the care decisioee(slso Johnson & Sasso, 2006,
who find evidence consistent with bargaining). Indeed, wd flmt caregiving children
more often receive transfers in the form of co-residencéénparent’s home, obtain higher
inter-vivos transfer§, and higher bequests than non-caregiving chilélren

In order to model the observed behavior of families, we exthe setting of Barczyk &
Kredler (2014, heterogeneous-agents life-cycle model with imperfealiruistic families.
A key innovation with respect to their model is that, in aduitto altruistically-motivated
transfers (gifts), we also allow for exchange-motivateohsfers. Parent and child bargain
each period on the provision of informal care; if they agreerdormal care, a financial
transfer may flow in exchange for a time transfer (care). Beeduouseholds are altruistic
towards each other, they also consider the other’s econsitn&tion and preferences in the
bargaining process. As a result, the model gives rise to tadfiosalistic care arrangements
and their financing. The child may provide informal care (i)exchange for immediate
transfers, (ii) without immediate compensation but in @péation of a higher bequest, or
(i) out of pure altruism (receiving neither transfers r@obequest). Formal care may be (i)
paid by the parent alone, (ii) subsidized by transfers froenchild to varying degrees, or
(iii) paid for by Medicaid. To the best of our knowledge, ouoael is the first fully-dynamic

3See also Stoller & Martin (2002); Wolff & Kasper (2006); etanother way of gauging the importance
of informal care is imputing its economic value. Arno et 4999) provide an estimate of the economic value
of informal caregiving of $196 billion in 1997; this is eqaient to approximately 18 percent of total national
health-care spending ($1,092 billion) in 1997. A more ré@stimate by thé\ging in Place (2011) puts the
economic value of informal care at $450 billion. In contrasttional spending on formal health care at home
was only $32 billion and $83 billion for care in nursing homes

4See Van Houtven et al. (2013) and Skira (2014) for studieasiog on the interactions between labor
supply and caregiving decisions. Both papers find that dppity costs of caregiving are important.

SCox & Rank (1992) find evidence that parents exchange giftsdovices from their children. Norton &
Houtven (2006) find evidence for such an exchange specififalicaregiving.

6See also Bernheim et al. (1985), who argue that parent®giratly withhold resources to “purchase”
attention from their children with a larger bequest.



model that allows for both altruistically- and exchangedtirated transfers, the two most
commonly entertained transfer motives in the literatuee (Sox, 1987 for a static model that
allows for both motives).

We then calibrate the model to the U.S. economy. We take trepeters for demo-
graphics, wages, health, and the cost of care directly flwerdata and from the literature.
The key parameters left to be identified are the strengthtofisin of each generation, the
utility gain from informal care, and utility from the Medichconsumption floor. We pin
down altruism from transfer data of households with heaftagents and identify the pref-
erence for care arrangements by the prevalence of thesggaments in the data. We find
that, consistent with survey evidence and previous stutheslderly prefer to stay at home
and are strongly averse to Medicaid care (see, e.g., Amerikis, 2011).

We then evaluate several policy options in our framework. f\ve that a (non-means-
tested) formal-care subsidy can be financed at essent&ib/cost to taxpayers. Spending
on the subsidy is made up for by savings on Medicaid and araserin the labor force
that boosts tax revenues. The second policy, an informeal-sabsidy, is more expensive.
It also saves on Medicaid spending, but shrinks the labaefbecause children give more
care. We find that both generations prefer the formal-cabsidy to the status quo, but
only the parent generation prefers the informal-care siyltsi the status quo. Between the
two policies, parents prefer the informal-care subsidy emitiren prefer the formal-care
subsidy. Our analysis suggests that offering a menu ofimébrand formal-care subsidies
might be a reasonable policy option. In terms of welfares toembination of subsidies is
particularly attractive to the elderly. Low-income farasi are those benefiting most from
both kinds of subsidies.

This paper is part of a research agenda that extends hetemgeagents models to
altruistic agents (without commitment). We build on theniework provided by Barczyk and
Kredler (2014a, 2014b). This has several advantages, ieip&den doingnter-household
analysis (e.g. parent and kid households), over the undgagpollective model, which are
more plausible for analyzinigitra-household issues (e.g. between spouses).

Firstly, the unitary and collective model imply indetermay in the timing of financial
transfers and the dynamics of the wealth distribution witiie family. This is due to the
assumption that agents can fully commit to future actionsm@ament actually implies
that any transfer scheme that makes the equilibrium allocationitisg an equilibriunt.

"To illustrate this point, consider the following example céllege student is financed by her parents over



However, in the data we do see clear patternshen financial transfers are given between
households of a family, and who holds how much wealth at wpaiht in time. Furthermore,
since there is a strong relationship between care arrangemeealth and transfers in the
data, having a model with predictions on these variablesisi@ for our research question.
The non-cooperative approach to the fandilla Barczyk and Kredler (2014a, 2014b) ensures
such determinacy in transfers and the wealth distributiarthermore, we argue that clear
predictions on the elderly’s wealth are essential when me® to modeling LTC policy.
Since there is a means test on the elderly’s assets in ordeatidy for Medicaid, any model
that lacks predictions on the elderly’s wealth cannot telWwhen they qualify for Medicaid.

Secondly, some commitment models (such as the unitary miocelly that all members
of a family agree on whether a given policy is desirable or sioice the family member that
wins most can compensate the other members with transtessidt obvious that this kind
of agreement, and less so this kind of compensation, agtoediur in reality. Our calibrated
model claims that disagreement is indeed a reality: mostpaprefer a subsidy for informal
care, whereas most children prefer a subsidy for formal care

Thirdly, recent papers have rejected the commitment assomin panel data sets and
called for an exploration of no-commitment models (seeek@mple, Mazzocco, 2007). We
see this paper as one step into this direction.

Another advantage of our modeling approach following Bakc&yKredler (2014) is
that it allowsboth the parent and the child generation to save. Usually, thigptication is
circumvented in the literature because of the technicéitdifies it entails? However, we
argue that it is crucial to allow savings for both generatiarhen analyzing LTC. For the
elderly, savings are a key source of insurance; also theddatimeans test explicitly checks
the elderly’s wealth, as argued before. As for childreny tieed to be in their prime saving

four years. The parents want the student to spend 1,000$gethrtassume that this is an efficient allocation).
With commitment, both of the following transfer schemedlléa the same consumption allocation and are
equilibria: (i) the parents give 1,000% to the student eveonth for four years, which the student consumes,
and (ii) parents give 48,000% to the student before the fn@shyear and the student again consumes 1,000$
every month, making the necessary savings (assume a zeresntate for simplicity). Scheme (ii) is an
equilibrium because the parent can commit to never givesteas beyond the initial 48,000%, even if the child
wasted her wealth and was starving. Believing in the pasdhteat, the child behaves prudently and saves.
Barczyk and Kredler's (2014b) model, however, selectsa@iXhe unique equilibrium; it deems the parent’s
threat to withhold further transfers as not credible.

8Another problem with taking commitment models to the data iselect the point in time when the family
commits to a plan—when the child is born?, when the child t183, or when the family first appears in the
data? This choice typically matters for predictions.

9See Barczyk & Kredler (201} for a literature review.



years when facing the decision if to give care to a frail ppogmot. Thus their valuation of
financial transfers or bequests will depend strongly on hawhrthey have saved already,
which cannot be addressed in a setting that rules out savings

We now turn to a brief summary of the related literature. OGsdhe hand, there is a
macroeconomic literature that studies old-age risks. Tiesature was initially concerned
with explaining why the elderly do not reduce their wealthpasdicted by the standard
life-cycle model (theretirement savings puzzle). It did so by recognizing the large financial
risk that medical and LTC expenditures signify, especiallthe U.S10 Recently, the focus
of this literature has shifted towards analysis of poligieevant for such risks, such as
Medicaid and Medicare. Attanasio et al. (2011), Braun et2014), and DeNardi et al.
(2013) are most closely related to ours in both questionsmeathods. However, these
papers tend to focus less on the role of the family. On therdthad, there is an applied
microeconomic literature that is explicitly concernediwihe trade-offs faced by family
caregivers. It shows that caregiving decreases laborgappl earnings, especially of female
caregivers! Our paper aims to combine elements from both literaturegderato obtain
credible recommendations for LTC policy. Finally, it isenésting to compare the results
from our model to results from the empirical literature. @aat al. (2011) use the “social-
security benefits notch” as a natural experiment that irse@ahe permanent income of a
cohort of Americans. The income effects they identify foe tlemand of different types
of care seem large when compared to the behavioral respbaseur model predicts for
different subsidie$?

OHubbard et al. (1995) study the interaction of means-testethl insurance programs and precautionary
savings in the presence of uncertain earnings and out-ecgtanedical expenses. They show that a consump-
tion floor is able to explain low wealth levels for householdth low life-time earnings relative to the predic-
tions of the life-cycle model. DeNardi et al. (2010) showttimedical expenditures, particularly nursing-home
expenditures, are an important explanation of the retirgrsavings puzzle and that lowering the government
safety net not only influences the poor but also the rich bezafithe undesirability of the consumption floor.
Ameriks et al. (2011) attack the question on why we see a laelealth decumulation and little annuitization
in retirement head on by asking people. They find that respatsdstrongly fear the possibility of having to
rely on public care (Medicaid) for LTC and are thus reluctemtonvert liquid wealth into a fixed income
stream. Kopecky & Koreshkova (2014) also study uncertai@ Ekpenditure and find that after earnings risk,
nursing-home risk is the most important determinant of @uéionary savings.

Johnson & Sasso (2006) find that time help to parents stramglyces female labor supply at midlife.
Van Houtven et al. (2013) find that the provision of informate has a negative and significant effect on the
extensive and intensive margin of female labor-force pigdition. Skira (2014) finds that current care provided
by a daughter also affects future labor-force participatiad wages; she estimates the value of caregiving to
be substantial.

12The “social-security benefits notch” refers to the fact thieth cohorts around 1915 received permanently
higher social-security benefits than comparable workers before and after due to legislation errors in the
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2 Empirical facts

To motivate our modeling approach, we begin by studying th€ Ipopulation and their
caregivers in the 2002 wave of the Health and Retirement Sid&5). The HRS is a lon-
gitudinal survey that was established in 1992; as of 1998 representative of the U.S.
population above 5& There is a total of 18,166 survey participants in this wave.

2.1Elderlyinneed of care Our sample is restricted to individuals (respondents) fuitit-
tional limitations. We measure the need for care throughsahdiity index that counts the
number of functional limitations a respondent declaresgireg from 1-10t* Table 1 shows
basic statistics for the sample. There are 2,788 indivilwalh some kind of limitation;
2,331 of these reside in the community (CR), and 457 in a nutsamge (NHR). They are
relatively old, are more likely to be female, and a majorityrem is single. More than 90%
have children, with an average of 3.2 children per househflishost one-third have a high
level of disability (defined as 6-10 functional limitatigns

When comparing CR to NHR, we see that NHR are older, more likebettemale, and
tend to be more frail. Also, NHR are more likely to be singld &aave fewer children, which
indicates that the absence of family caregivers is an inpbdeterminant of nursing-home
residency. The second part of the table shows the sametisgatis/ziding the sample into
single and married respondents. Once we restrict the samplagles, we see that women
are not over-represented among NHR any more. This sugdnedtthere are more women
in nursing homes than men since elderly women are more likehe single. Women tend
to outlive their spouses: they are younger than their huddaand they have a higher life

1970s. Using the notch as an instrument, Goda et al. (201d XHist an exogenous increase in yearly (per-
manent) social-security income of 1,000$ (in 1993$) cutsing-home use of low-education Americans by
one-third, or by 2pp (95% confidence intervald.7-2.7pp) of the entire age cohort, informal care rising by
about the same magnitude. We find that a 1,000$ yearly sulfmidprmal care (in 2002$) only increases
nursing-home use from 58% to 62% among the single elderly (girong) LTC needs. A 1,000$ yearly sub-
sidy for informal care does the same in the opposite diradtiaur model. Other studies exploited cross-state
and time variation in Medicaid benefits, putting the effesftpolicy changes from zero to substantial (see the
literature review in Grabowski & Gruber, 2007). On the othand, the policy variation inside the U.S. used in
these studies is quite small compared to crassitry variation in LTC policies. Care arrangements are found
to differ a lot by country, suggesting a large elasticityhwigéspect to to policy.

BWwe use the 2002 wave because it is the last wave that has tiopuleights for the nursing-home pop-
ulation; it is known to be representative not only of the pafian residing in the community, but also of the
nursing-home population. It does not appear to suffer frelacion on observables (Kapteyn et al., 2006).

We count limitations with activities of daily living (ADL) rad with instrumental activities of daily liv-
ing (IADL) to construct the index. We found that this indexresates stronger with hours of care than the pure
ADL index of Wallace & Herzog (1995).



Residency Any CR NHR

(N =2,788) (N =2,331) (N =457)

Married or Sngle
Median age 76 74 84
Female 64.3% 62.6% 72.6%
Single 55.4% 50% 80.5%
Childless 8.6% 6.8% 17.3%
Mean children 3.2 3.4 2.5
Disability > 6 29.1% 21.5% 64.9%

Sngle
Median age 80 78 85
Female 78.5% 78.8% 77.6%
Childless 12.5% 10.3% 18.9%
Mean children 2.9 3.1 2.3
Disability > 6 34.6% 24.8% 63.4%

Married
Median age 70 70 77
Female 46.8% 46.4% 52.0%
Childless 3.9% 3.4% 10.3%
Mean children 3.6 3.7 3.4
Disability > 6 22.2% 18.2% 71.2%

Table 1: Basic respondents’ statistics.

Single includes never married, divorced (and not re-maraed)widowed. Respondent-level weights
are used for both CR and NHR.

expectancy. Again, the childless are strongly over-represi among single NHR, pointing
to the importance of informal caregivers.

Economic characteristics of CR and NHR residents (not shovthe table) are as fol-
lows. When restricting the sample of CR to ages 80 and abovestoe a fairer comparison
with NHR, we find that the educational attainment betweenetlvs groups is surprisingly
alike. In line with this finding is the fact that Social Sed¢yrincome among them is sim-
ilar, indicating that their lifetime incomes are similar. stark difference, however, arises
in terms of net wealth: the median net wealth of a CR is $93,@00le that of a NHR is
merely $6,200. Also, NHR are more likely to have no assetdl.afTais is not surprising
since entrance into Medicaid-funded nursing homes is mesated. All this indicates that
an unlucky history of medical shocks determines nursingiacesidency to a larger degree
than a person’s economic conditions at retirement.

2.2 Caregivers Virtually all individuals in our sample obtain assistancenh another per-



son, whom we refer to as caregiver or helper. Who are thesents@lprhe HRS asks each
elderly in need of care about all helpers from whom (s)heivesecare, including how

many hours and even which type of care each person pro¥idas. categorize the various
caregivers into four groups. Nursing-home staff, formdpbes at home, and other organi-
zational helpers are pooled into the category “Form@lt¥We sort informal caregivers into

three categories: “Young” helpers are close family memiadas are of working age (mostly

children, some children-in-law and grandchildren), whoally face opportunity costs from

care; “Old” helpers are close family members above 65 (m@gtbuses, also siblings); and
the third category, “Other”, is made up of friends, neiglsband other relatives.

Caregiver type Young Oold Other Formal
(N =1,994) (N =1,169) (N =689) (N =703)

Monthly care hours by category

All respondents 31.7% 28.8% 12.2% 27.3%

Married respondents 14.1% 66.6% 5.9% 13.3%

Single respondents 44.5% 1.2% 16.8% 37.4%
Caregiver count by intensity of care

Light 52.3% 20.4% 19.3% 8.0%

Medium 45.3% 30.5% 14.0% 10.3%

Heavy 29.0% 26.6% 10.8% 33.7%

Table 2: Caregivers’ importance

The table is based on all caregivers that are associatedheittample of 2,788 respondents. We assign one formal caregive
per nursing-home resident and impute hours by assigning ahehdaur of care per (I)ADL limitation. The grouping of
helpers into Young, Old, Other, and Formal and into intensategories (Light, Medium, Heavy) is explained in the text. A
statistics are weighted using respondent-level weights.

The first part of Table 2 shows the fractions the differenpbetypes contribute to total
hours of care. Informal caregivers provide the lion’s shaith the immediate family (Young
and Old) being the most significant contributor. For marrmetividuals the Old, predomi-
nantly the spouse, are the central figures in providing calhereas for singles the Young,

15An exception is that no information is collected on hoursvded by nursing-home staff. We assign one
formal caregiver per nursing-home resident and imputesbuyrassigning one daily hour of care per (I)ADL
limitation. This relationship between hours of care and hearof functional limitations roughly holds for our
sample for which the caregiving hours are available, angl @ so reasonable considering the descriptions of
the (I)ADLs. We also find that care hours that nursing-hons&ents receive from family members and other
non-nursing-home individuals are negligible.

6\We found that there is surprisingly little care given by fairhelpers at home — only 4% of all care hours
come from such helpers —, so we pool them with nursing-hortpetre



primarily children, are most important. Also nursing-hooagegivers play a substantial role
for single individuals.

The second part of the table studies care hours from the pbmiew of the helper,
asking how many hours of care a helper from each categorg.gie divide helpers into
the intensity categories Light (up to 7.5 weekly hours), Med(7.5-20 hours per week) and
Heavy (more than 20 weekly hours, i.e. equivalent to at legsart-time job). Almost all
caregiving hours, 85.5% (not shown in table), are due toyhbalpers, who only represent
about one third, 32.3% (not shown in table), of all helpersisBuggests that caregiving is
the responsibility of primarily one designated caregivedeed, we find that among elderly
who have children and receive care from at least one chilth 8@ helped by exactly one
child. Roughly two thirds of heavy helpers are informal, mafshem with close family ties.
Only one-third are formal caregivers. Among them, workage (Young) and retirement-
age (Old) caregivers are of about equal importance.

2.3 Children as caregivers The previous tables show that married individuals rarelg en
up in a nursing home; they are usually taken care of by tha&usge who is not working
any more. But what determines if working-age children, wheelt@igher opportunity costs,
provide help to a parent? In order to find out, we now furthstriet the sample to house-
holds with at least one child of age 18+ alive. There are 28@h households and 2,527
individuals, and so in almost all households there is onky @iderly in need of care.

Table 3 shows that helping kids tend to be older and predartiinfemale. They are
more likely to co-reside with their parent(s), less likebylte full-time employed, and tend
to have low household income%35,000). These tendencies are magnified among heavy
helpers. In terms of education, there are weaker patterhs. |Gwer education types are
somewhat over-represented among heavy helpers, presubetdduse they face lower op-
portunity costs of care in the labor market. However, they sightly under-represented
when looking agll helpers.

So far, our results were largely unconditional statistdd#&e now aim to find out which
characteristics of the elderly and their children make ingekiome residency more or less
likely, ceteris paribus. We run logistic regressions of the respondent’s nursimg status
on various co-variates, including a measure of the paremath and educational dummies
for children to proxy their opportunity costs in the labornket.

Table 4 shows the estimated odds ratios for nursing-homeemresy. An odds ratio of 1
means that the co-variate is irrelevant in informing us alboe likelihood of the nursing-

9



Helper status Not helping Any help Heavy help

(N =7,797) (N =1,455) (N =344)
Kid's attributes

Median age 45 49 49
Daughter 47.1% 67.5% 78.6%
Coresidence 5.0% 29.1% 59.2%
Employed 68.0% 53.4% 37.5%
Low income 43.4% 52.6% 71.3%
< High school 16.2% 12.0% 18.0%
High school 41.8% 47.4% 42.5%
> High school 42.0% 52.6% 39.5%

Table 3: Characteristics of helper kids compared to nopérsl

All children of age 18+ associated with the 2,788 individuate included. Not helping: child does
not provide any help, Any help: child provides help of anyemgity (light, medium or heavy), Heavy
help as defined above. Employed is full time; Low income is hoolskincome less than $35,000. All
statistics are calculated using respondent-level weights

home status. Regression (1) is based on the main sample, nebikession (2) is restricted
to individuals with at least 6 functional limitations; regsions (3) and (4) are analogous to
(1) and (2) except that the sample is restricted to singles.

As expected, being older and having a higher disability xnohake it more likely to
reside in a nursing facility. Being married significantly degses the chances of nursing-
home residency, presumably because the spouse takes atetloé caregiver. On the other
hand, neither the availability of siblings nor the numbecloifdren is informative about the
respondent’s nursing-home status, whether or not thelglteneed of care is single.

In order to capture the opportunity costs of children in i@k market, we create dum-
mies for education of the child with the lowest educatiorttdiament (which we interpret
as the marginal caregiver). We see that having children avitbllege degree significantly
increases the likelihood of nursing-home residency. Timgests that children’s opportunity
costs play an important role in the determination of cararagements.

Turning to the resources of the parents, we see that weathtistically more significant
than income (which is mainly social-security income for éigerly in our sample). This is
not surprising when we take into account that for individuaith LTC needs life expectancy
is rather low, meaning that the lifetime value of socialtséyg payments is usually dwarfed
by wealth (especially houses) and by medical expenditukedor the elderly’s wealth, we
find that it is strongly negatively related to nursing-homsidency. Respondents whose

10



Sample (1) 2) (3) 4)
(N=2,527)  (N=727)  (N=1,283)  (N=448)

Parents' attributes

Age 1.051%** 1.037** 1.050%** 1.037**
(5.00) (2.89) (4.70) (2.69)

Disability 1.527*** 1.586*** 1.421%** 1.381***
(13.38) (5.62) (10.37) (3.37)

Married 0.369*** 0.448**
(-4.82) (-2.98)

Siblings 0.927 0.957 0.938 0.966
(-1.76) (-0.82) (-1.33) (-0.57)

# Kids 1.006 0.995 0.962 1.005
(0.12) (-0.09) (-0.82) (0.07)

Education (kids)

High school 1.325 1.639 1.265 1.946
(1.05) (1.39) (0.79) (1.65)

Some College 1.197 1.319 1.083 1.375
(0.51) (0.63) (0.22) (0.65)

College 3.033*** 4.411%* 2.615** 4.817*
(3.47) (3.57) (2.78) (3.24)

Resources (parents)

Income 1.365* 1.497* 1.404* 1.528*
(2.45) (2.37) (2.31) (2.07)

WealthQ- 0.464** 0.586 0.416*** 0.596
(-3.18) (-1.70) (-3.39) (-1.43)

Wealth@; 0.288*** 0.298*** 0.325*** 0.290**
(-4.75) (-3.75) (-3.91) (-3.30)

Wealth@, 0.320%** 0.438* 0.245%* 0.318**
(-4.02) (-2.34) (-4.43) (-2.75)

Table 4: Logistic regression for nursing-home status

* p<0.05, ** p<0.01, *** p<0.001. Educational attainment is of the kid in the family witle towest
years of education. Some college: 13-15 years of educatiofede: more than 15 years of education
(odds ratio relative to 0-11 years of education). Weglth jth wealth quartile (odds ratio relative to

Q1).

wealth is in the top two quartiles are more than three timss likely to be in a nursing
home than those in the bottom quartile. Our model will intetghis as an intra-family
bargaining story: the larger the economic clout of the &ydsr the more likely it is that the
elderly is cared for at home. It is puzzling, however, that toefficient for income points
into the other direction: elderly with high income are, cestparibusmore likely to reside
in a nursing home. This may be because the parent’s incompradgtive power for the
caregiver’s (potential) wage that goes beyond the carggigducation.
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Consistent with the bargaining interpretation, we find theegiving children receive
substantial compensation, and in various forms. Resulis the HRS exit interviews 2004
show that helper children receive substantially higherests than non-helping children.
The average inheritance (including houses, total as#fetisurance and inter-vivos transfer
before death), to caregiving children is $120,354 comp#webll6,511 for non-caregiving
children!’ Also, co-residence plays a big role; caregiving childrem atot more likely to
coreside with the parent than non-helpers, see Table 3.%nd@@he coresiding parent-child
pairs the parent owns or rents the home, meaning that coeres2 most often constitutes
a transfer from parent to child. Direct financial transfersh& time of caregiving play a
smaller role: heavy helpers receive an average yearlyfaaotl,738$, whereas the transfer
to non-helpers is 932% (we restricted the sample to nonsaing helpers with parents over
80 years to have a meaningful comparison). Although congiamsis substantial for some
helpers, there are also many cases where no or very littigpensation is apparent in the
data, hinting at altruism as another motive for care in aaldlito exchange.

3 The model

We now build a dynamic model that is motivated by the factaiftbe previous section. For
expositional purposes we present a simplified version migaction that focuses on our key
modeling innovation: the determination of care arrangesmgna dynamic, non-cooperative
setting. In the calibration, we will add a finer demographitcure, a proper life cycle,
earnings risk, and age-varying LTC and mortality risks.

3.1 Setting

Time is continuous. Each family (or dynasty) consists of mfinitely-lived!® generations:
a parentz ) and a kid £). The child is endowed with one unit of labor, which yields age
ratew on the market. The parent receives a constant pensionfloRarent and child can
give monetary transfers to each other, but cannot writeraotst on future transfers, i.e.,
there is no commitment. Each generation can save in a rsskleset with rate of return
subject to a no-borrowing constraint. Other markets tormsigainst risk are absent.

"\We are indebted to Max Groneck at the University of Cologrefoviding these figures in a discussion.
B\We do not make agents die to keep the Bellman equations asesitnpossible. There are no qualitative
changes when including a death hazard.
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We model the need for care as a discrete variabthe elderly is either healthy,= 0, or
sick, s = 1.1° The parent is first healthy but transitions into the sickestdta constant hazard
ratec. The sick state is absorbing. A sick parent has to obtainfcame one of two sources:
(i) either informal care from the kid, in which case the chil@hnot work, or (ii) formal
care. Formal care can either be bought on the market at flotvcosit is provided by the
government through means-tested Medicaid care (MA). Thansiéest works as follows:
the parent has to hand in all remaining wealth and her pensitimee government, and the
government then provides a consumption flogy to her. Formal care is subsidized by the
government by a flow/, thus the net cost to the individualgs.; = g - s;.

When the parent is sick, in each instant of titribe care arrangement for a subsequent
short intervalt,t + At) is determined according to the timing protocol depictediguFe 1.

In the beginning of the interval, parent and child bargaimibrmal care,h;, is provided.
If the two parties decide that informal care is provideds 1, there is a non-negative flow
transferQ, > 0 from the parent to the child; the size of the transfer is adeteed by symmet-
ric Nash bargaining. Thus, in equilibrium informal caredalplace if and only if there exists
a transfer); > 0 that makes both parties better off in informal care compéoetie outside
option of formal care. If the two parties agree on informakgahen the transfer flowg;,,

is paid out immediately. The child also receives the infdrosae subsidy flows,,, from the
government in this case.

After bargaining on informal care, agents can glteuistic gifts, flowsg? > 0 andg* > 0,
to each other. We do not allow parents with zero wealth to gifts once formal care has
been chosen; we will explain why after describing the Meidickecision.

In the case that the bargaining led to formal céres 0, the parent decides if to opt for
Medicaid (MA) or for privately-financed care. MA is free bueans-tested, i.e. the elderly
has to relinquish the entire stock of wealiff, the pension flowP, and any gift flow,g*,
to the government if she chooses MA. If the parent chooses MA>= 1, she receives a
consumption floork,,,; this value includes any negative utility from MA nursingrhes,
such as stigma effects and poor quality of care. Observettegtoung cannot give transfers
to the old to lift the old’s consumption level abowg, when in MA. The assumption is that
the government only pays for basic care services, and thatiduals have to accept this
consumption floor—they cannot opt for better conditiong.(e. single room) by paying a

1°The sick state in the model corresponds to impairments teaexious enough so that care for the elderly
amounts to at least a part-time job, i.e., care from the @dgiv of one heavy helper in our data or a nursing
home.
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bargaining on informal carét, @

informal care:h =1 formal care:h =0
————— transfer for informal care paid)(+sy,)

————— altruistic gifts decided and paid?, g* -----

] old decidesm \

T

Medicaid:m =1 private:m =0

means testz? = ¢, ----- - - parent pays carej - s;

---- consumption decision®, ¢* --- ¢ --------- -~

- - - utility collected, interest paid--¢---------------------

Figure 1: Timing protocol for decisions within an instant

higher price. If the parent decides to obtain private cares 0, she has to pay the flow cost
of a private nursing home net of government subsidjess;. This is only feasible if the
parent has positive asset$,> 0,20 or if P + g > g — sy, i.e. the pension plus gifts from the
kid are sufficient to afford the nursing home.

We now discuss why we rule out gifts by parents once formad bais been chosen. If
the parent goes to Medicaid, a real-world government aeytéias the ability to withhold
the parent’s pension, making gifts to children impossiBliso, if the parent chooses private
care, then gift-giving by a parent with zero wealth is quiteaalistic—private nursing-home
expenses in the U.S. are very large, and usually exceed-seciarity benefits by fai

In the last decision stage, both generations simultangaislose their consumption,
flows ¢ andc¥, and pay for it. If the parent is in MA, then her consumptiondstricted to
bec = ¢, In private care, the parent can decide her consumption é&o®rding to her
budget constraint, which we interpret as the freedom toapd hursing home above the MA

2ONote that ifa? > 0, there always existA¢ small enough so thatAt < a?, i.e. the parent can always afford
formal care for a sufficiently short time interval if she haste wealth left.

2\We could allow for gift-giving also by parents with zero wigeih formal care without changing our results,
but at the cost of including® into the state at the point where MA is chosen.
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standard. Note here thahas to be interpreted as the price of basic care servicastéass
by nurses etc.), wherea’ contains room and board, food, any higher-quality caregbat
beyond basic care services, and all other amenities thata expensive nursing home may
offer.

Finally, both generations receive interest payments oir #esets and collect utility.
After this, the game moves on to the next interval. We assumaethere are no costs of
switching between the different care arrangements, theusahe choice is not a state variable.

Both generations are imperfectly altruistic. Generatisflow utility from consumption
is given byu(c?) + afu(c?), wherei, j € {p,k} andi # q. Here,a? € [0,1] is generation’s
altruism parameter, and(-) is a utility functional with the usual properties. When sick,
the parent also derives flow utility, from care, where) measures the old’s preference for
informal care. From survey evidence, we expgtd be positive—the elderly typically say
they prefer staying at home to going to a nursing hém8ince the child is altruistic, she
also derives a utility flonn*nh from care.?® Both players discount the future at rate

3.2 Hamilton-Jacobi-Bellman equations

A family’s state is given by the kid’s wealth,* > 0, the parent’s wealthy? > 0, and by
whether the parent is sick or not,e {0,1}. To make notation more compact, we intro-
duce the vectot = (a*,a?). We first present the general Hamilton-Jacobi-Bellman equa-
tion (HJB), which takes into account all stages of the gamectigbin Figure 1. We will
then go over some important special cases to give moreionuit

We guess for now that the parent will only choose MA once slsezkeo assets. We will
later verify that the parent’s value function is increasing:?, which is sufficient for this
choice to be optimal. To see this, note that the parent cdwlalya delay MA by an instant,
buy private care instead, and choose consumption suctrthat,,,. This strategy obviously

22According to the survepging in Place (2011), 90% of seniors say they want to stay in their homerag lo
as possible.

23We assume here that the child does not experience disttdity giving care, or, more precisely, that this
disutility is not higher than that of working. When adding kwcdisutility parameter, the dynasty’s informal-
care choice depends on how strong the parents’ preferendeféomal care is compared to kids' dislike of
giving care. It is not easy to separately identify these twafgrence parameters, so for the sake of simplicity
we model only the parent’s preference for informal care. 8¥e this road since there is strong survey evidence
that the elderly prefer informal care, and since this speatifin (unlike a pure dislike-of-care specification)
implies that richer parents are more likely to receive infal care ceteris paribus, which is what we find in the
data.
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yields a higher value than handing in a positive stock of el the government.

Following Barczyk & Kredler (2014), we introduce noise into the law of motion far
in order to ensure the existence of a unique equilibrium @litmit of a sequence of finite
games. The HJBs are then

pVi(a,s) = Hi(z,s) + (1-s)o[Vi(a,1)-V(a,0)] (1)
+ 562[(&)21/5@-(@, s) + (aj)chfjaj(a, s)] forie{p, k},

wherej € {p,k}, j # 1, is the other agent and subscriptdtalenote partial derivatives. The
Hamiltonian functions Hi(-) },,» are determined by backward induction on the stages of
the instantaneous game and will be given below. Note thatave mtroduced the vector
z=(ab,a* Vi, VE, vk Vﬁ-) as an argument té{. The terms containing capture the risk

of the parent becoming sick, and the termsame the noise termspeing the standard devia-
tion of the shock. We see that (1) is a second-order parffardntial equation (PDE), where
the first derivatives of” enter inH’. We now derive the Hamiltonian functiod$7; (-) }i-p x

by backward induction on the stages of the instantaneougs.gam

1. Bargaining on informal care:

HY(z,8) =hn+Hy(z,P-Q*,(1-h)w +hs + Q*,s(1 - h)),
HY(z,5) = ha'n+ HE (2, P - Q*, (1 - h)w + hs, + Q*,s(1 - h)),
1 ifs=1land3Q>0s.t.57(Q) >0andS*(Q) >0,

where h = (2)
0 otherwise

whereSP(Q) =n + Hg(z, P-Q,s,+Q, 1) - Hg(z, P,w,O),
Sk(Q):OékT]'i‘H;(Z,P—Q,Sh-FQ,]_)—Hg(Z,P,U),O), (3)

(4)

and Q= arg maxgso {SP(Q)2SH(Q)2} if h=1,
0 otherwise

informal care is provided to a sick parent if there exists a-negative transfe) such
that both players’ surplus is positive. The surplus is thidyflow from informal care,
n or a¥n, plus the difference between the Hamiltonid#s;} under the two scenarios
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in the ensuing stage of the game. Under informal care, thengarflow income on
hand (ncome-on-hand) in the next stage igh = P - (), since she has to pay the
transfer* The child receives no wage but obtains the transfer plus tvergment
subsidy instead, thus her income-on-hangis s, + Q. The equilibrium transfef)*

is then chosen to maximize the Nash criterion with equal d&ilangg weights given

in (4).
2. Gift-giving :
HE (2,95, y3, f) = max Hy (2,55 = 9"+ 6" v + 9" = 9", f), (5)
Hy (2,450, f) = max Hy (=, - 9" + 9" 45 + ¢ = 6", ), (6)
[0,00) if ai >0,

where  G'=4{{0} ifi=pandf=1andar=0,

[0,45] otherwise

Here, f € {0,1} indicates if formal care takes place or not. Players choase n
negative gift flows, which are constrained to their inconmebhand in case they have
zero wealth. Gifts are ruled out for parents in formal caremwhaving zero wealth.

3. Medicaid decision

H%(zvygyi]’f»f)=mHéi(Zucmaay’3€71)+(1_m)Hi(z7y§_f(q_8f)7y§70)u
where m =T{f = 1}I{da” = O}H{Hf(z,cma,yé”, 1)>H(z, 95 —q+ sf,y’g,O)}, (7)

Here,I{-} is the indicator function. The second line gives the optiMa decision.
This decision is relevant only if the game arrives at the froare nodef = 1, and
the parent is brokey? = 0. The parent chooses MA if the value from doing so in the
next stage of the game is higher than that of choosing proaie In MA, the means-
test implies the parent enters the next stage with incomkamulc,,,,. In private care,
the parent has to pay the price of a nursing home minus thegment subsidy.

24Since time is continuous, stocks and flows have to be treaparately and we cannot luny into a
cash-on-hand variable as in discrete time.
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4. Consumption:

Hy (2, vy, m) = max {u(c”) + aPu(c") + a"Vi, +a* V], }, 8)
Hi (2,93 v, m) = max {a¥u(e?) +u(c®) + a'Vi, + a* Vi }, 9)
[0,00) if ai >0,

where  C'=1{{¢,,} ifi=pandm=1,
[0,y5] otherwise

a'=ra' +yy—c'.

Finally, both players choose consumption to trade off imstaeous felicity and the
value of savings. When having zero wealth, a generation’suroption cannot exceed
income-on-hand, and parents in MA are not allowed to Save.

3.3 Equilibrium Definition

A recursive equilibrium is given by value functions for thelkl’*, and the parent}’?,
policy rules for the youngf¢*, ¢*}, and the parent,g», m, ¢?}, an informal-care rule;, and

an informal-care transfer functioy*, such that, given exogenous endowments and prices,
{P,w,r,q}, and a government polic{sy, s;},

1. the value functioi/? satisfies (1), the maximum in (5), (7), (8) being attainedhsy t
policies{g?, m, P}, taking as given the kid’s policy ruleg”, ¢*};

2. the value function/* satisfies (1), the maximum in (6), (9) being attained by the
policies{g*, c*}, taking as given the parent’s policy ruldg?, m, c?};

3. the informal-care decision rulg, and the transfer rule)*, are the symmetric Nash-
bargaining solution between kid and parent, i.e. theyfyaty and (4).

2f y <0, thenC? = @; we defineH? = —oo in this case. MA will then automatically be chosen in Stage 3,
since it is the only viable choice. This situation can occhewP < g, i.e. if the parent’s pension cannot cover
the private nursing-home cost.
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3.4 Bargaining on informal care

We now proceed by backward induction to characterize thdiequm of the instantaneous
game, taking as given the value functiofié?, V*} and its derivatives. Details are given in
Appendix A.

In the final stage, the optimal consumption choice is as in Bd&ré& Kredler (2014),
except for the trivial case where the parent is in MA. It isreleterized by the first-order
condition (FOC)u.(c") > V’,. The agent equates the marginal utility of consumption ¢o th
marginal value of saving when unconstrained, but may bestbte consume her income-on-
hand when out of wealth,; = 0.

We now go back to the parent's MA choice in Stage 3. We first tiwdé the child will
choose the same consumption levél, in the final stage, no matter what the parent’s MA
choice is. When deciding on MA, the parent will thus just coneghe consumption level she
obtains in private care after paying for the nursing hoge; g,,.., to the MA consumption
floor, ¢,,,. The parent’s decision rule for MA is thifs

m =I{f = 1}I{a” = O}{y> - Gnet < Cma}- (10)

We now turn to the gift choice. As in Barczyk & Kredler (2G)4we find that in equi-
librium V%, > V' throughout the state space, i.e. each generation prefarartadditional
dollar of wealth be given to themselves than to the others Thplies that the donor never
gives a gift unless the recipient has zero wealth, meaniagathgifts are delayed until the
recipient hits the constraint in equilibrium. The intuitics that this strategy enables the
donor to exert control over the recipient’s consumptiorfakt, the optimal gift-giving strat-
egy here is exactly as in Barczyk & Kredler (2@)4inless the elderly is in formal care.
The first-order condition for interior gift choices igu.(y} + ¢') = u.(c?). It says that the
donor chooses the gift such that marginal felicity of thapient, weighted by the donor’s
altruism, equals marginal felicity of the donor. Equililom gifts are (i) increasing in the
donor’s altruismg*, (ii) increasing in the donor’s wealth and income, (iii) degsing in the
recipients income. However, the situation is slightly eliéfnt if formal care was chosen in
Stage 1. The child then has to take into account the consegs@f her gift on the parent’s

26This decision rule relies on the consumption functiénbeing bounded below by the consumption
floor ¢,,,,, which implies the parent would not save when offered comsion belowe,, . We find this condi-
tion to be true in our computations, but cannot prove it. Irp&pdix A.2 we provide a general solution for the
parent’s MA choice which also considers the case c,,,.
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MA decision in Stage 3. In fact, any gift is wasted that dogsamable the parent to pay for a
private nursing home, since any such gift automaticallig faley to the MA means test. The
optimal strategy for the kid is thus to choose to either gwe@ift, sending the parent to MA
in many cases, or choosing the best gift among those that thakgarent choose a private
nursing home. Gifts to parents in formal care share proge(i)-(iii) above; in addition,
they are decreasing in the MA consumption flagy,.

In Stage 1, informal care is bargained upon. Here we treatdle where both parent
and child have positive wealth. This case has a simple soluhat conveys most of the
intuition for the determinants of the informal-care deaisithe other cases are covered by
Proposition A.1 in Appendix A.

We start by writing down the surplus functions from inforneake,S?(Q) and S*(Q),
for an arbitrary transfef) > 0. Since both:? > 0 anda* > 0, gifts in Stage 2 will be zero and
the parent will not choose MA. Substitutidginto the laws of motion for wealth yields

aP =ra? + P—hQ - (1= ) et — &,

a* =ra® + h(Q +sp) + (1 - h)w -

Note that optimal consumption level&;?, ¢*}, do not depend on the transf@rsince both
households are unconstrained. Using the laws of motion enstirplus functions in (3)
yields?’

SH(Q) = Fn+ (Q + )V + gt Vi ~(wV i + QVE). (11)

marginal benefit marginal cost

The kid’s marginal benefit of providing care consists of vas terms. First, since the kid
is altruistic, she takes into account that the parent psdafestay at homey*n. Second, the
child receives a monetary transfé},+ s;, which she values at her shadow value of wealth,
Vﬁ- Additionally, the parent savesg,.; on private care, which the kid evaluates using her
shadow value on parent’s wealflj%. The marginal cost of providing informal care consists
of the kid’s opportunity costy, and the transfer), evaluated at their corresponding shadow
values.

It is instructive to analyze the child’s surplusi(Q), in the extreme cases when altruism
is perfect or absent. If both kid and parent are perfectiyugstic, o = o? = 1, then they

2"Formally, use the laws of motion i} in (9), and then recursively substitute inkdf’, then intoH¥, and
finally into (3).
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may pool their wealth and behave as one unit. Tﬁa(jgs; VE =V, in (11), where we denote
by V the value function of the dynasty and byts wealth. The dynasty will choose informal
care if and only ifp > (w — s, — gner)Vi: the utility gain from informal care has to exceed
the losses of flow income to the dynasty, valued at the margailae of family wealth. On
the other hand, consider a selfish kidf, = 0. For the sake of the argument, also assume
that the kid is randomly matched to elderly households witfier@nt wealth levels, so that
the elderly’s wealth is not a state variable for the kid. Thénh= 0, i.e. the child puts no
value on the parent’'s wealth. The selfish child will provideecif and only ifQ) + s;, > w,
I.e. always when the monetary benefit;+ s, exceeds the opportunity cost,

The surplusS* in (11) increases linearly iy since in equilibriumva’ic > VE. We can
thus calculate aeservation transfer for the child, i.e. the lowesp for which the kid would
provide informal care. Solving*(Q) = 0 yields

k_ (w - Sh)‘/;ﬁc - Qnet‘/gz - Oék??
< VE-VE

—_—
>0

(12)

The reservation transfer is increasing in the kid’s opputyucost,w, and decreasing in the

price of formal careg,.;, and the informal-care subsidy,. The more altruistic the child

is, o, and the more the parent values staying at homthe lower the reservation transfer.
For the parent, proceeding in the same way as for the kid, wldliig surplus function

SP(Q) =n+ Qnetv:zpp + (Q + Sh)Vﬁ _(QVa};’ + wvﬁc) )

marginal benefit marginal cost

On the benefit side, the parent has a direct preference fgngtat homey,, and saves the
net nursing-home pricey,,.;, when at home. Furthermore, the parent internalizes the fac
that the child obtaing@ + s, ), using the shadow value of the kid's wealth to Héf,. On

the cost side, the parent has to gayfor informal care and takes into account the child’s
opportunity costy. SinceV,, > VI in equilibrium, we can find the parentllingness to

pay for informal care, i.e. the highesf) the parent would pay to stay at home:

Qp _ n+ Qnet‘/app - (w - Sh)‘/ﬁe
Vi = V5 '

—_—
>0

(13)
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This is a mirror image of the child’s reservation transfeheTparent’s willingness to pay
is increasing in her utility from informal care, the cost of a nursing home,.;, and the
informal-care subsidy,,; it is decreasing in the kid’s opportunity cost, though. Also,
note that wealth effects enter througfj (andV’,): the richer the parent (and the kid), the
lower the shadow value of wealth,, (andV’%), and the more important the felicity from
informal carey), becomes compared to monetary considerations. Thus ther tice parent
is, the higher will be her willingness to pay.

Since the surplus functions are linear and the bargaininghteare equal, the equilib-
rium transfer is given by the average between the two plageeshold values if this number
is positive. Equations (2) and (4) and the conditi@r» 0 imply that the bargaining result
(for the case when both players have positive wealth) is

h(ap>07ak>0,...7s:1)=]I{QP2Q’“},
Q*(a?>0,a">0,...,5=1) :max{(),%(gk_,.()p)}'

From the threshold definitions in (12) and (13), we glean thi@rmal care is more likely
(i) the more the old values informal care, (ii) the more a#tia the child is, (iii) the more
expensive nursing homes are, (iv) the lower the child'satife opportunity costw — sy, IS,
and (v) the richer the parent is.

3.5 Discussion of the timing protocol

The timing protocol for the sequencing of informal-care &Ml decisions has important
consequences. We have studied an alternative version ofddel where the sequencing is
reversed: (1) the parent first chooses if to go into MA or nB},iil case the parent is not
in MA, generations bargain on whether informal care or geweare occurs, (3) gifts are
chosen, and (4) consumption takes place. Under this sp@min; the parent can commit, at
least over a short period of time, not to take advantage oftivernment’s MA provision.
But then, by staying out of MA, the parent can force the altiwishild to give transfers to
the parent if her pension is not sufficient to pay for privadeec The transfer can be either
in form of informal care or in the form of a monetary gift. Weaaigloned this specification
since we do not think that the elderly can credibly threatereject government aid in case
their children do not help her out. Furthermore, we obtaicahterfactually high levels of
informal care for families with poor parents under this lad&give protocol.
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3.6 lllustrating the model

We now illustrate the workings of our model in a represeméatiumerical example. We

provide results for two different levels of wages and pemsi study how they affect equi-
librium outcomes.
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Figure 2: Savings behavior and care arrangements

Arrows represent laws of motion for wealth; blue: parentlthyared: parent requires LTC. Colored
regions represent care arrangements; black: Medicaiddethformal care, white: privately-financed

formal care paid solely by the parent, light grey: privatBhanced care supported by gifts from the
kid, dark grey: informal care. Axes are in thousands of dsll®Parametersu(c) = In(c), of = 0.25,

af =045, 1 = 0.3, ¢ma = $2,000, r = 3%, p = 4%, 0 = 10%, ¢ = $6,000; s, = sy = 0, w €

{$10,000;$18,000} and P € {$6,000; $10,800}.

Figure 2 displays the laws of motion for weali® and a*, and the equilibrium care
arrangements. Each panel corresponds to a different caidmnof productivities of kid
and parent. An arrow represents in which direction and atlwbpeed the family’'s wealth
moves, and the colored regions represent care arrangements

In terms of savings behavior, we see that the kid dissaveshe&her not the parent is
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in need of care—all arrows point downward. This is becausekiti faces no income risk
and no life cycle in this simplified example. In contrast, plagent engages in precautionary-
savings behavior in anticipation of the health shock, astlé@asome situations—the blue
arrows point to the right in the upper two panels when botlepigaind child have low wealth.
When the kid is wealth-rich, however, the parent also dissaVéis is because she counts
on the generosity of the kid should she become sick. When tiekparent runs down her
wealth in all states, as is to be expected.

We now have a look at care arrangements, starting in the deftgyanel. Informal
care covers the largest area—this is because the kid’s mypyityrcost,w, is low. Consider
a trajectory of the economy starting in the center of the lgraay ata? = aF = 500. At
this intermediate level of parent wealth, the parent’'sdfars can induce the kid to provide
informal care. The parent then spends down her wealth, anéd¢bnomy follows the red
arrows southeast. Once the parent runs down her wealth arhtee the white area, the
parent does not have enough to offer to the child any moretrengarent moves to a private
nursing home (FC). Once the private nursing-home expensesixaausted her wealth, she
finally moves into Medicaid, the black area, which is absagbiLooking upward, we note
that MA is only used when the kid is also wealth-poor. When thiédds still moderately
wealthy, the child gives gifts to her broke parent to enakletd stay in private care. Finally,
going all the way to the top of the graph, we see that inforraat takes place when the kid
is very wealthy and the parent is broke. This is due to a wesdldtt similar to the parent’s:
since we modeled informal care as a normal good, for verytiweahildren the monetary
costs of informal care become irrelevant compared to theistiic utility gain from informal
care, and the kid starts to give informal care out of purdiyadtic considerations.

The situation is qualitatively similar in the lower-left pal, where the kid has a high
wage and the parent’s pension is low. Since the kid’s oppayteost is high, informal care
occurs in fewer circumstances now. The kid instead is manegeis giving gifts that enable
the parent to pay for private care, as we will see in more de¢dow. This shrinks the MA
area.

Third, we consider the upper-right panel, where the parejatys a high pension while
the child’s wage is low. The MA region disappears becausgdhnent is now able to pay for
a private nursing home herself even when broke. The kidmtNides gifts to the parent to
pay for a private nursing home in some circumstances, bgethee less generous because
the kid is now income-poor relative to the parent. The infalkcare region is large, mostly
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due to the kid's low opportunity cost. We see that the infdrozae region stretches even
further to the left then in the upper-left panel—this is hesmthe parent is able to afford
higher transfers to the kid.

Finally, the lower-right panel may be understood as a coatlun of the effects ex-
plained so far.

In terms of comparative statics, we draw the following cos@ns for care arrangements.
As derived theoretically before, higher wages for the kiglynless informal care. The
parent’s pension is also positively related to informale¢diut to a lesser extent. By the
same token, informal care is more likely the wealthier thepgais, and — to a lesser extent —
the wealthier the kid is. These predictions are in line whth $tylized facts from Section 2.
Finally, the model predicts that Medicaid is more likely tlover parent’s (and child’s)
income and wealtR

=
(2]

w: low, P:low -
* w:low, P:high -
— — —w: high, P: low -
A w: high, P: high

=
N
\

=
N
T

o kid's gift
-
o o

(o2}
T
\

mmmmm

‘ ‘
0 500 1000 1500
a* kid’s wealth

Figure 3: Kid’s gifts, parent broke and sick

Figure 3 displays the kid's gifts to a sick parent with zercaltke In high-wage, low-
pension families gifts are largest, and they are smallelswwawage, high-pension families,
as one would expect. Gifts increase in the kid’s wealth ag Bsprivate care occurs. At the
point where the kid starts to provide informal care, giftsmisharply, in our example even

28Note that our model also has strong implications on the teaigequencing of care decisions. It says that
MA is always chosen last, once family members have run dowin thealth. Also, informal care is followed
by private care but not the other way around. In the datagetpesterns are borne out. However, this may
also be because health is deteriorating with age and thigingunomes become more attractive compared to
informal care purely for health reasons.
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to zero. In the figure we observe this in the two low-wage sies#’ This sharp drop in
gifts occurs because the old’s income-on-hand increadestamtially when not paying the
nursing home?

An interesting feature of our model is that generations iwithe same family may differ
in their policy preference. Figure 4 shows which policy o@i(ip an informal-care sub-
sidy, s;,, and (i) a formal-care subsidy,, of the same size each generation would prefer. It
turns out that most disagreement occurs for low-wage, pgsion families in our exam-
ple, so we concentrate on this case. The intuition of whadvid is the same in the other
scenarios.

w: low, P: high

a*: kid's wealth

0 100 200 300 400 500 600 700 800
aP: parent's wealth

Figure 4: Generations’ policy preference

Graph shows which households in a family (low-wage kid amghfpension parent) prefer the informal-
care subsidy, = 500$) to the introduction of a formal-care subsidy; (= 500$) for different starting
levels of wealth. Care regions are reproduced from the upgkt panel of Figure 2.

We first discuss situations where both generations agneeg shese are easiest under-
stood. Within the white area, the parent will stay in prilgtenanced care forever, as the
phase arrows in the upper-right panel of Figure 2 reveak thiis not surprising that both
agents prefer the formal-care subsidy in this situationthtnother extreme, in the upper-
right corner informal care will occur for a long time, thus kiveg the informal-care subsidy

2°The drop also occurs in the high-wage scenarios, but is sifilgiin the figure. Furthermore, for very high
levels ofa? the kid's gifts become positive again also in informal cémegll four scenarios.

%0In the calibrated life-cycle model there is another reasbiy mformal care takes place without an im-
mediate exchange of a transfer. If the kid's income is belwevdost of formal care, the kid can benefit from
providing care for free, since she can expect a higher béaven the parent saves on the high private-care
expenses.
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more attractive to both.

We now turn to the situation in the upper-left corner, whére parent prefers, but
the child preferss;. In this region, informal care takes place for some timeluh& parent
has spent down her wealth. The parent then moves into a @nwasing home, and the
child helps her with the expenses. The parent likebecause it increases the surplus from
informal care and makes the parent stay at home longer. 8iacirplus from informal care
is split between the two households through bargainind) that parent and the child benefit
from s,,. A formal-care subsidy, however, reduces the total surfplue informal care, and
with it the parent’s part of it. The formal-care subsidy geesirely into the pockets of the
child: it makes it easier for the child to send the parent taesing home. The child can
maintain the standard of living that it desires for the pareith lower gifts now, and the
child appropriates most of the surplus fram

Matters are reversed when the kid is wealth-poor and thenpaes moderate amounts
of wealth. The parent then prefesrs, whereas the kid prefers,. Why is this? Whers; is
introduced, the private-care region expands to the rigimiceSthe parent pays the nursing-
home bills in these situations, the surplus from this pogogs solely to the parent. The
gains from the informal-care subsidy, however, are paiblyoabed by the child, since the
child appropriates part of the increased total surplus fioiormal care in the bargaining
process. Note that the nature of disagreement does notdlepehe bargaining weight in a
qualitative way, thus our results are not limited to the azfs®/mmetric bargaining.

4 Calibration

We now turn to the full model and its calibration. Here we otdscribe the model structure
in broad lines; a detailed description is provided in Appriid We solve the model adapting
the methods of Barczyk & Kredler (20&yfor our purposes; these authors show how to solve
a dynamic game in continuous time between two altruisticsebolds using Markov-chain
approximation methods.

We model one cycle of interaction between parent and chitteggion. Each family
consists of a parent and a child generation, which are thisidaaunits. The model starts
with the parent being 50 years old, and the kid being 20 yddrsEach generation retires
at 65, and lives maximally up to age 95. The dynasty ends wiechild dies. The parent
generation consists of one household, whereas the chiktggigon consists of one marginal
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household (containing the potential caregiver) and a nreasy 0 of infra-marginal house-
holds (whose members always work). The parametaptures the fertility rate of the parent
generation. Each household consists of a male and a fentaéinal.

During his work life, the male inelastically supplies labétis productivity is governed
by a deterministic age profile and a persistent shock probe#is parameterized by standard
methods. The male in the marginal and infra-marginal kidsetwld share the same produc-
tivity shock, and the female’s productivity always equafsaation1/3 of the male’s. > 1
captures the gender-wage gap. When the parent is healthyptimg female supplies her
labor inelastically to the market. When the parent is sick,fdmale in the marginal child
household faces a discrete choice between care and marKet Whe parent generation
faces a labor-productivity process with the same propertiet gives no care.

We estimate conditional death and LTC hazards from the HR&. dai&e assume that
the male has a deterministic care need, which arises wtleldetimale is still healthy, and
that the female automatically takes care of the male. Weidecthis feature into the model
in order to realistically estimate the costs of a informatecsubsidy. As in the simplified
model, the female’s health follows a binary stochastic pssc When sick, she obtains care
from either the daughter, privately-financed care, or Maidic\We take the costs of private
nursing homes and Medicaid care from other studies.

Preferences are as in the simplified model, the utility fiomatl beingu(c) = In(c¢).3!
However, we introduce two modifications. First, we adjusistomption expenditures using
an equivalence scale to account for household economiesl®. sSSecond, it turns out that
LTC risk together with the bequest motive implied by alttisipreferences are not enough
to generate strong-enough incentives to save in old age eéf @ essential that households
have realistic levels of wealth at the time when care decssare made, since parent’s wealth
is a key determinant of the care arrangement in the data. Thiglan a tractable way, we
add a warm-glow bequest motive for the parent household;wdilows us to obtain realistic
savings behavior in pension age. We assume that upon deattit; a {p, £} obtains a one-
off payoff of wln(aiTé +a), wherew measures the strength of the bequest motiydgjs i's

3We choose logarithmic utility since any bounded utility étional »(-) has unpalatable consequences
(given our assumption of additive separability for utiliy (¢, k)-tuples, which we impose for tractability). To
see this, consider the class of CRRA preferencesu{®. = ¢}~7/(1 - v). Fory > 1, there exists a level of
consumption above which the old prefers to obtain infornaakdo any increase in consumption. Fot 1,
there exists a level of consumption below which the old i¢imglto accept zero consumption in order to obtain
informal care. Only fory = 1 (log-utility) there exists always a finite rate of subsiibatbetween consumption
and home care, which is a constant fraction of consumptiap(n) — 1.
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wealth at the time of's death,T’;, anda is the expected discounted lifetime value of income
for the next generation. In includingwe follow the specification of Lockwood (2012) who
shows that bequests are luxury goods, which is consistéhtaltruistic motives.

There are two competitive sectors in the economy that pmdue consumption good
and formal care with the sole input labor. Productivity o tonsumption-good sector is
A,, and the productivity of the formal-care sector is normedizo 1. Increasingl, allows
us to study the consequences of a rise in the relative pricaref The government finances
Medicaid, care subsidies, pensions, and other expensdibyr@ payroll and an income tax.
We model the pension and tax system following other studies.

Description Data Model
Mean gift: Parents $1,625 $1,625
Mean gift: Kids $109 $110
Informal care among LTC cases 42.0% 42.0%
Medicaid among formal-care cases 46.0% 46.2%
Median wealth: Parents aged 50-64 $192k $195k
Median wealth: Parents aged 65+ $160k $160k

Table 5: Empirical targets and model-generated counterpar

Data from 2002 wave of the HRS. Parents’ mean gift is the aeeamnual gift (including zero amounts)
from healthy parents to all non co-residing children of ag¢.Kids’ mean gift is the total gift (including
zero amounts) a parent household received from all nonsiding children of age 18+ averaged across
parent households who do not reside in a nursing home. Tolagdcmean gifts we exclude outliers.
Median wealth of parents aged 50-64 are for couples in th@arvedian wealth of parents aged 65+
are for healthy couples and healthy widows. We excludeddtmalds in the top 5% of wealth from our
sample.

We now discuss the calibration of the remaining parametehsch are identified by
matching closely-associated moments in the data. Tablewssthe calibration targets and
the corresponding values from our model, and Table 6 shosvedlibrated parameters. The
parents’ altruism parametex?, is identified by the average gift made by healthy parents
to the child generation. We leave out sick parents sinceetibas also give transfers for
exchange-motivated reasons in our model, while they canlmnaltruistically-motivated for
healthy parents. In order to pin down the kid’s altruism pagter,o*, we use the average
gift the kid generation gives to parents who are not in a ngrsiome. In the model, such

transfers can only flow due to altruistic motiv@sThe stay-at-home preferenog,and the

32\We use gifts to nursing-home residents to validate the fitofoodel later.
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consumption value of the Medicaid consumption flagy,, are identified by the prevalence
of informal care and Medicaid in the data. Finally, we idgnthe discount ratep, by
targeting the median level of wealth of the age group 50-@btha warm-glow parameter,
w, by targeting the median wealth for the age group 65 and above

It is worthwhile to pause for a moment to have a closer lookaparameter estimates in
Table 6. Our calibration produces a degree of altruism d @8 parents and 0.26 for kids.
The interpretation of these numbers, for the case of thenpaseas follows: a parent makes
a kid household of the same size consume 39% of what the paoaisehold consumes
whenever the parent gives gifts. We see that kids’ altrusmelatively close to parents’,
despite the fact that their average gift is barely one-fifte®f the parents’. This is because
parents have higher wealth than children and are thus lesdg tbo be constrainetf

Description Parameter Value
Parents’ altruism aP 0.391
Children’s altruism ak 0.256
Stay-at-home preference n 0.413
MA consumption floor Cma $1,240
Discount rate p 4.17%
Warm glow for bequest w 5.25

Table 6: Parameters identified by matching moments

Furthermore, to obtain as much informal care as there isini#tta requires a substantial
preference for informal care,= 0.41. The interpretation is that a parent in a nursing home
has to consume 51% mdfethan she consumes at home to obtain the same flow felicity.
In a similar vein, the consumption floor has to be fairly low240$ yearly, to match the
prevalence of Medicaid care in the data. This is lower thaatvather studies have found
because preferences here are represented by log-utittthare is an additional channel of
insurance available, namely, the family.

33In a related model, Barczyk (2014) finds valueswf= 0.28 anda” = 0.12 with a coefficient of relative
risk aversion of 2. He identifies the altruism parametersgiaggregate measures of inter-vivos transfers from
Gale & Scholz (1994) based on the 1983-86 Survey of Consumané&es. When making Barczyk’s estimates
comparable to log-utility using the method proposed by Bgkcs& Kredler (2014), his altruism measures
turn to/a? = 0.53 andv/o* = 0.35. This is not far from the estimates we obtain in our model gisie HRS
transfer data.

34 . .sinceexp(0.41) - 1 =0.51.
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We now check the fit of the model for important moments thatewest targeted by the
calibration. Table 7 shows that the model does quite a gdodhjoeplicating the fractions
of household giving inter-vivos transfers in healthy faes| see the first two lines. This
is an important statistic because we see many zeros foiféraria the data. The model is
correct in predicting that transfers to parents in nurgiogies are a lot higher than gifts to
healthy parents (109$), but overstates both the frequendyaenounts of financial aid to
parents in nursing homes. The model does a fair job in majctiia wealth distribution,
but does not create enough wealthy households, especmtynagthe very old. Including
medical-expenditure shocks could be a remedy for this, utrefrained from including
them to maintain the model focused on LTC. Also, consideririgt aight tail in the wage
distribution and postponing the certain age of death (9%syemuld be remedies for these
shortcomings.

Description Data Model

% parents giving, parent healthy 16.70% 16.99%
% kids giving, parent at home 1.95% 3.64%
% kids giving, parent in NH 8.20% 16.45%
Kids’ mean gift, parent in NH $525 $2,440
25th pct wealth of parents aged 50-64 $76k $78k
75th pct wealth $423k $313k
25th pct wealth of parents aged 65+ $42k $60k
75th pct wealth $348k $260k

Table 7: Non-targeted moments

“% parents giving” is the fraction of healthy parent houddbaiving positive gift amounts to children.

“% kids giving” is the fraction of children giving positiveftjfamounts to parents who reside at home. “%

kids giving, parent in NH" is the fraction of kid householdsigg positive gift amounts when the parent

resides in a nursing home.

As for transfers that flow in exchange for informal cape, the model predicts an average
amount of 11,543$% per year (not in table). This is more thamtlonetary transfers we see
for this group in the data (1,738$), but comes closer onceale into account that 39% of
heavy helpers live rent-free with the parent. That beind,4he model also generates a large
amount of informal care — 29% of informal-care families —Wdrich Q* is zero. There are
two kinds of families withQ* = 0. In the first type (around one-third of families), the parent
has zero wealth, so that the kid cannot expect a bequesgivagetakes place out of purely
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altruistic reasons in these families. In the second kin@wfifies withQ* = 0, the parent still
owns wealth. In these families, children have an additiamantive for caregiving that did
not arise in our simplified model: if the kid’s wage is belove ttost of a nursing home, the
kid can benefit from providing care for free, since she caneiase her expected bequest by
protecting the wealth of the parent. This prediction sgsiaqewell with the large bequests
to caregiving children that we documented in Section 2.

5 Policy experiments and forecasts

We now study the effects of separately introducing an infdroare subsidy and a formal-
care subsidy into our environment. For the informal-cafesgly, we first assume that the
subsidy is paid to both caregiving kids and retired parerits give care to their spouses—
later we will provide results for a subsidy that is restritte working-age kids. We consider
annual subsidy amounts of 1,000$, 2,000$ or 3,000%$ of eitlper. By way of contrast,
during the period 1996 to 2008 Germany’s informal-carevedioce was on the order of
6,000%$ per year for informal caregivers providing 20 houes week and about 10,000$
per year when providing 35 hours weekly. The subsidy amatigiswe consider here are
substantially smaller since generous benefits would likelybe politically feasible in the
U.S. The effects are approximately linear in the subsidyhfgher levels of each subsidy.

Table 8 shows the effects of the informal-care subsidy. Tisisly increases the surplus
from informal care and so, unsurprisingly, more informalecs chosen. There is a strong
increase (by four percentage points) in informal care istien to the initial 1,000$-subsidy,
but beyond 1,000% the fraction of informal care increasembttwo percentage points per
1000% increase. The increase in informal care comes at {hensg of privately-paid and
Medicaid care. Privately-paid care decreases by more thampercentage point for the ini-
tial 1,000% of subsidy, but then reacts less strongly atdridévels. In contrast, reliance
on Medicaid decreases by almost two percentage points [@8$1#é all levels of the sub-
sidy. We conclude that in terms of care arrangements, tinegpyi effect of an informal-care
subsidy is that it increases informal care by crowding outlidaid.

We now turn to the consequences of the subsidy for the govarhbudget, which are
summarized in the second block of Table 8. An informal-caresgly means that (i) the
government has to pay out cash to caregivers (both childndnspouses), which is sum-
marized in the block’s first two lines. The item for spousaiec& larger in our calibration
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than for children because males tend to require care earlide than females. Thus the
present value of the subsidy payments to spouses is lamgetthiat to childref® However,
the subsidy also has indirect costs and benefits, which anenawmized in the block’s next
two lines. The government (ii) faces a smaller income taelzssmarginal workers exit the
labor force. This cost is relatively modest because it istgdow-earnings individuals who
leave the labor force; these individuals did not pay higlesar the first place. Finally, sub-
stantial cost savings accrue to the government sincedingf individuals rely on Medicaid
(note that the table gives negative values in parenthegeking the various budget items
together yields a small increase of the income tax rate ai.tbtowever, this tax hike can be
reduced to almost zero when restricting the subsidy to wgrgige caregivers (kids), as we

will see in more detail below.

Subsidy amount none 1000% 2000% 3000%
Care arrangements (%)

informal care 42.0 46.1 48.3 50.9

private 31.2 28.9 28.5 28.0

Medicaid 26.8 25.0 23.2 21.1
Costs (as A1)

subsidy to kid 0.010 0.021 0.031

subsidy to spouse 0.018 0.036 0.055

smaller income-tax base 0.007 0.011 0.016

less Medicaid care (0.012) (0.024) (0.038)

total 0.023 0.044 0.064
Wealth quantiles ($000)

Q10 7.6 7.5 7.4 7.3

Q25 78.1 77.9 77.7 77.4

Q50 195.7 195.3 194.9 194.2

Q75 3134 312.7 312.1 311.0

Q90 383.9 383.1 382.4 381.2

Table 8: Effects of an informal-care subsidy

Numbers in brackets are negative values. The block “Cost& @5 shows by how many percentage points the
income tax rate has to change to cover the cost of the sub&dipudget item and in total.

The third block of Table 8 summarizes changes to savingsvi@tay presenting wealth
guantiles of the parent generation. We see that this chasmélminor importance quan-

35Recall that we balance the government budget constraineisept value at the birth date of a cohort.
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titatively: adjustments to precautionary savings are knfdiere are two main reasons for
this. First, we implicitly assumed a low degree of risk ai@rsvhen assuming logarithmic
utility, thus precautionary savings motives were not vergrgy in the first place when com-
pared to other studies. Second, while the subsidy reduttasae on Medicaid, Medicaid is

still a substantial risk that the elderly fear: the saving=entives stemming from Medicaid
aversion do not become much weaker when a subsidy is inteaduBefore discussing the
welfare implications of the informal-care subsidy it istigtive to consider the allocative
effects of the formal-care subsidy, which we turn to now.

Subsidy amount none 1000% 2000% 3000%
Care arrangements (%)

informal care 42.0 38.2 34.9 33.0

private 31.2 36.4 41.2 44.8

Medicaid 26.8 25.4 23.9 22.2
Costs (as A7)

subsidy 0.008 0.017 0.028

larger income-tax base (0.004) (0.007) (0.009)

less Medicaid care (0.009) (0.020) (0.031)

total (0.005) (0.010) (0.012)
Wealth quantiles ($000)

Q10 7.6 7.5 7.5 7.4

Q25 78.1 78.0 77.9 77.7

Q50 195.7 195.5 195.2 194.8

Q75 3134 313.0 3125 312.0

Q90 383.9 383.4 382.9 382.3

Table 9: Effects of a formal-care subsidy

Numbers in brackets are negative values. The block “Cost& @5 shows by how many percentage points the
income tax rate has to change to cover the cost of the subsidygyuiget item and in total. In the model, the
nursing-home population consists solely of single indigidLand so there is no tax item here that accounts for
partnered individuals in a nursing home (partnered indizisluarely reside in nursing homes in our data).

Table 9 shows the effects of subsidizing privately-paigc&or this subsidy, our model

predicts that both informal care and Medicaid are crowdedidavor of privately-paid
care. Interestingly, again the quantitatively more ratévaargin is Medicaid, as it was in
the case of the informal-care subsidy. This is again duegatibstantial degree of Medicaid
aversion that we identified in our calibration: already atieely modest subsidy induces a
large number of lower-to-middle-income families to choagerivate nursing home instead
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of Medicaid. As for the financing of this subsidy, the secolutk of Table 9 shows that the
cost savings from less Medicaid alone are enough to pay éaditiect costs of disbursing the
subsidy. This is because the subsidy is very cheap compatied tost of Medicaid. Further-
more, the crowding-out of informal care increases labopuand thus boosts income-tax
revenue for the government, resulting in a small decreaseimcome tax rate in total.

Subsidy amount 1000% 2000% 3000%
Informal-care subsidy

parent 0.056 0.117 0.177

kid (0.010) (0.016) (0.020)

parent, AT =0 0.081 0.164 0.246

kid, A7 =0 0.019 0.038 0.059
Formal-care subsidy

parent 0.019 0.043 0.069

kid 0.013 0.023 0.033

parentAr =0 0.013 0.034 0.056

kid, A7 =0 0.006 0.012 0.018

Table 10: Welfare implications of informal- and formal-ea&ubsidies

Welfare is measured by consumption equivalent variation (Cl\der the veil of ignorance at the start of the
model. The welfare calculations imposing that the subsidyoisfinanced by these generationsy = 0, is
included to isolate the taxation effect.

Finally, we assess welfare implications of the two policissig consumption-equivalent-
variation (CEV) measures shown in Table 10. We do this undewdi of ignorance: indi-
viduals do not know into which family they will be born; theg &now, however, if they will
be born as a parent or as a child. In order to gauge how mucthtree in the tax burden
matters for welfare effects, we also report the CEVs thatawsilsen paying out the subsidy
and keeping the income tax constafit; = 0. We see that the parent generation prefers the
informal-care subsidy to the formal-care subsidy, and nsorehen not having to pay for it.
For the kid generation, however, the fully-financed infoktere subsidy is the least-desired
policy; kids actually prefer the status quo to this subsitlyis dislike stems primarily from
the fact that they have to pay for it: without the associasedhike, the informal-care sub-
sidy is also their most preferred scenario. For the fornaaé subsidy, paying or not paying
for it is practically irrelevant since the change in tax isically nil; the CEVs are actually
somewhat higher when the tax change is implemented bedassegative.
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Which income groups gain most from which policies? For byewe restrict the analysis
of subsidies to the case of 3000$ from now on. The right-haael sf the first block of
Table 11 shows CEV measures for families where pagehdw) or child (k:low) start out in
the lower half of the productivity distribution. Generallyelfare gains are higher for low-
income families than on average; this is simply becausetmome families gain most from
the subsidy payments from the government as a percentageavhe. In families with low-
productivity kids or low-productivity parents, parentefar the informal-care subsidy to the
formal-care subsidy by an even wider margin than in averagelies. The informal-care
subsidy also has a better standing with kids from poor fasilhan with kids from average
families (although poor-family kids still prefer the foritr@are subsidy). This is because
low-income families use informal care more often.

We now present the effects of two alternative policies, aigbe first block of Table 11:
an informal-care subsidy that only goes to working-agedecait (third line), and a combined
informal-and-formal-care insurance of 3,000$ annuallgheifth line). With respect to
the unconditional informal-care subsidy, restricting subsidy to working-age caregivers
constitutes a transfer from parents to children. Thus itnisuaprising that children now
slightly prefer the (restricted) subsidy to the status quizereas parents’ enthusiasm for the
subsidy is somewhat dampened. Combining the informal- amtbtimal-care subsidy looks
like a good option for parents, who reduce their savings nmasiis scenario, indicating that
they enjoy better insurance. Children also slightly prefier¢combination of both subsidies
to the status quo; this is despite the fact that the incomesati@xincreases.

Our structural model also allows us to forecast how severalafjraphic and economic
developments will affect LTC provision. We report a set oftsforecasts in the the second
block of Table 11. The first line shows the effects of redudimgfertility rate in our econ-
omy to replacement level (a decreaseviftom 0.5 to 0). Care arrangements do not change
much, but taxes and savings increase in response to thagsctdurden of care. The second
line shows the effect of closing the gender-wage gap from &3%ero. The rising oppor-
tunity cost for working-age caregivers has very stronga$feit reduces informal care by
almost 10 percentage points. This increases income-taavevto the government, but not
enough to make a tax reduction possible. This is becausecegase in Medicaid of almost
2 percentage points more than offsets the tax gains.

A common source of concern is that prices for care will risgemapidly than the gen-
eral price level. We address this issue by increasing theéyatority of consumption-good
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Scenario HC MA FC AT Q50 Yo Vi yfptow Elow rykidow ’yizlow
baseline 42.0 26.8 31.2 1957

sp 1 8.9 (57) (3.2)  0.065 (0.77) 0177  (0.020)  0.192 0.202  (0.008)  (0.014)
sp tonlytok 8.9 (5.7) (3.2) 0.010 (0.20) 0.135 0.008 0.141 0.146 0.013 0.010
sfh (9.0 (4.6) 13.6 (0.012) (0.46) 0.069 0.033 0.073 0.077 0.034 0.032
Sp,s¢ 1 4.9 (9.1) 4.2 0.058 (1.38 0.210 0.007 0.226 0.240 0.019 0.011
vl (0.4) 09 (05)  0.16 3.3

81 9.2) 1.8 7.4 0.01 0.0

AV ¢ 5.2 (7.4) 22 (0.10) 415

vi,B1,AY 1 (57) (5.3) 110 0.7 46.3

new baselingé 36.3 215 42.2 287.0

sn 1 9.9 (25) (74)  0.069 (0.73) 0.104  (0.033)  0.114 0123  (0.024)  (0.027)
sptonlytok 9.9 (25) (7.4)  0.024 (0.28) 0074  (0.011) 0077 0081  (0.008)  (0.010)
sp 1 (35) (3.0) 65 (0.005)  (0.56) 0.068  0.024 0.072 0.076  0.026 0.024
Sp,s5 1 24 (5.4) 3.0 0.054 (1.22 0.168 0.001 0.182 0.194 0.011 0.006

Table 11: Counterfactuals

Numbers in brackets are negative values.

Equilibrium outcomes: HC' informal-care prevalencé/ A: Medicaid prevalence, antiC' private-care prevalencér: change to the income
tax rate,Q50: median wealth of parents aged 50-6%, consumption equivalent variation (CEV) for generatiofparent or kid) under veil of
ignorance at start of mode}{:l"w: CEV for household under veil of ignorance over families with kid in lower haffiroductivity distribution & :
low), and over families with parent in lower half of productyiistribution @ : low) at the start of the model.

Units: Changes to care arrangements andexpressed in percentage points. Change&giioand CEVs expressed in percent.

Scenarios s, 1: informal-care subsidy of 3,000$ (per yeat),t only to k: informal-care subsidy of same size that is only paid to waglage
caregiverssy 1: formal-care subsidy of 3,000$ (per yeas),,s; 1: informal- and formal-care subsidy of 0$ to 3,000$ eaeh|: change in
number of infra-marginal child households from 0.5 to 0 felacusehold has two kids instead of threg), reduction of gender-wage gap to zero
(while holding total household income constant for workemyple),AY 1: change in labor productivity in the goods sector from 1 % (this
raises the wage rate, the price of a nursing home, the optcifet cost of providing care at home, and the Medicaid cpstfiactor of 1.5).*The
“new baseline” is the economy with= 0 (two kids per household)i = 1 (no gender-wage gap}¥ = 1.5 (increase in labor productivity in goods
sector). Scenarios in last block are with respect to newlinase



production,A,, in the baseline economy by 50%, keeping the productiomtglolyy of care
unchanged. Since the consumption good is the numeraieelethis to a 50% increase in
the wage and a 50% increase in the price of formal care. Lirep8rts the counterfactual
predictions from this experiment. Here, we keep the consiamgloor, ¢,,,, at its baseline
level—this can be interpreted as maintaining the disabbesd@an absolute poverty line that
is equal to the current one. This change makes MedicaidnMash attractive, leading to in-
creases in the other care categories and a decrease in@dxasirse it would be interesting
to study how families reacted if the government also raisgd However, we refrain from
presenting such an exercise since our calibration doesdeatify the technology linking
Medicaid expenditures;,,., to the utility level perceived by individuals,,,. Identifying
this technology is an interesting challenge for future aeske.

Finally, the last line of the second block in Table 11 reptrseffects of combining the
three changes above (decreasing fertility, closing thelgewage gap, economic growth) to
deliver a joint forecast. We see that the total effects amays close to the sum of the partial
effects, which indicates that interactions are quanigditinot important.

Finally, note that all of our policy counterfactuals so faere conducted with respect to
the baseline economy, which is meant to capture the U.S.oecpmround the year 2000.
But could these policies, if introduced now, have differeffiéets on the economy of the
year 20307 The last block in Table 11 gives a tentative answlis question and evaluates
again the informal- and formal care subsidy, but this timenig as a reference point the
counterfactual economy with a changed demography, no gevatge gap and higher pro-
ductivity. The results show that the results are broadlynia With the policy counterfactuals
in the 2000 world, suggesting that the results of our polcglgsis also apply under future
conditions.

6 Conclusions

In this paper, we have presented a model of LTC provision iickvfamily members dynam-

ically interact without commitment. The model is succebsfigenerating a large range of
observed care arrangements. The model suggests that anatimbiof (non-means-tested)
subsidies to both formal and informal care could be an efftoreay to to deal with an in-

creasing elderly population in need of care in the U.S. Weckewle by briefly discussing

practical effects of such subsidies that go beyond our fraorie
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In reality, implementing a non-means-tested formal-catesgly may pose a challenge:
policy makers have to make the case why financial supportldhmugiven even to those
who need it least, e.g. wealthy individuals who can easiigrdfto pay for a private nursing
home. But this is of course also a virtue, since means-tesfgubst is more susceptible to the
moral-hazard problem of under-saving. Another concerh witormal-care subsidy may be
that it enables nursing homes to appropriate some of thaiomsrssurplus and charge higher
prices. But this problem is already present with Medicaidhviears that nursing homes
overcharge the government on their services. An increaseirising-home demand from
private agents may plausibly lead to more competition anfongal-care providers. This
would help to control the price of care, giving another nasile supporting such a subsidy.

Our analysis also suggests that combining a formal-carsigylwvith an informal-care
subsidy to family caregivers, as has been introduced in @eymis an attractive policy
option. However, an informal-care subsidy would requirasalility certification scheme
in order to deter families from untruthfully claiming dighty. Such a certification scheme
has its costs, but it may also offer unexpected benefits. kesd easier for agents to write
Arrow-Debreu-style contracts that pay benefits contingentisability status and not on
nursing-home residency, thus keeping open a larger ranggtioins to the individual. Such
contracts are indeed already available on the German market
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A Theory appendix

A.1 Consumption choice

Sinceu..(-) < 0, the optimal consumption choice in the final stage of the g&ras in
Barczyk & Kredler (2014), except for when the parent is in MA:

(ue) (V) if a’ >0,
d=1ca if i=pandm=1, (14)
min {(u.)"(V7%),y3} otherwise

A.2 Medicaid (MA) decision

Unlike in the main text, we will derive a general decisionertiat is also valid if the con-
sumption function? violates the condition? > ¢,,, (which does not occur in the equilibrium
that we find computationally, however). We first note thatahiéd will choose the same con-
sumption level¢*, in the final stage, no matter what the parent’s MA choice is.céh easily
see this to be true from (9) since the child’s income-on-haghgdis the same irrespective of
the parent’s MA decision. Taking together (7) and (8), thepathus chooses MA in Stage 3
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if and only if

w(Cma) > u( (2,95 = e, 15,0)) + [Yp = (2,45 = Gner, U5, 0) [V (15)

EGzyg )

The functionG(-) defined on the right-hand side of (15) is strictly increasmg;. We can
thus implicitly define a threshold income levg] that characterizes the optimal MA choice
as

ma =1{f = 1}1{a? = 0}I{y5 < v}, }, wherey;, = solves
G(Win) = ulCma)-

A.3 Gift choice
A.3.1 No formalcare: f =0

We first state the optimal transfer choice for the cfise0, i.e. when the parent is healthy
or informal care was chosen in Stage 1. The solution is exastlin Barczyk & Kredler
(2014). Following them, we first define the optimal unconstrained eonstrained gifts

g;nc = nax {07 min{gzlicw Czinc - y%}}7

i - ; i j J
Geonstr = 1AX {07 mln{gstat7dict’ Cgu’bc - yQ}}7

whereg, , € (-00,00), g, 4iy € (—00, 00) @andc,,. € (0, c0) are implicitly defined by

Vi = a'uo(yg + Gaier)s
ue (i — ggtat,dict) = aiuc(yé + gétat,dict)7

uC(CinC) = Vg,ll .

The subscripts “dict” indicate that the gift choices are ‘tthietator solutions” that a player
would choose if she could impose her preferred allocatiotherother.ci . . is the consump-

unc
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tion level a player would choose if unconstrained. The ogligift choices are then

0 if @/ >0,
ok Gime  1Fa?=0anda’ >0,
9(2’3/2792>f:0): ) . . ) ) ) : (16)
gL if @/ =a®=0andc,,. + ¢, <vs,

Glonstr Otherwise

A.3.2 Formalcare: f=1

We now analyze the gift choice under formal care, distinguig the cases where the child
is constrained and where it is not.

To make the parent choose private care, from (10) we seehtbathild’s gift has to be
above the thresholdf’, = max{0, ¢,uo — (P — gnet) }- It follows that the optimal gift on the
interval g* € [0, g% ) is g* = 0.6 On the interval” ¢ [¢¥ ,o0), we denote the optimal gift
by g* ,, 4 Finally, the kid compares which out ¢f € {0, ¢* , ,} is better for her.

Case 1: child unconstrained ¢* > 0). Consider the situation when the child gives a
transfergk > g& =y, - P+q,. that makes the parent choose private care. The kid’s payoff
function is then as in a setting without a consumption floee(Barczyk & Kredler, 201).

We define

Hpra(g%) = oFu(min{c,,.. P+ ¢" = quee}) + [P+ 6° = Guet = &, ] VE = g*VE,
where[z]* = max{z,0}. As shown in Barczyk & Kredler (208}, the functionH’ ,, , is
strictly increasing fow* < g*, and strictly decreasing faf* > g*, where

7" = max {0, min{g};,. & + gnee - P}}.
Thus, on the rangg”® > ¢% , the optimal transfer is

k - k kY _ k  ~k
Gnomra = ALg giag( Hno]\/[A(g ) - maX{gthm g }
g _gthr

Now comparing the outcome of this transfer choice to zenosfiexs, the kid’s optimal

36The interval[&gfhr) is empty if g;5,- = 0, in which case the parent chooses private care for any gift. |
this case, only the intervgl® € [gF, , o) is of interest.
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transfer when unconstrained is

gk B 0 if Oéku(cma) 2 aku(P — Qnet T gfLoMA) - gZoMAVa]Z7 (17)
frunc — .
g% wa Otherwise.

In the case that the parent goes to MA with a zero transfey,igstobviously optimal. If the
parent does not go to MA giveyt = 0, it also gives the correct solution, since the child will
also prefer private care if the parent chooses to pay foatgigare herself.

Case 2: child constrained ¢* = 0). When the kid is also broke, we have to consider the
possibility that the child is constrained. If the unconisteal policy(ck,, ., g’;’um) from (17) is
feasible, then it is obviously also the solution to the peoblwith the additional constraint.
If the unconstrained policy is not feasible, the child wilomse a transfer such that the
constraintc® + g* = w binds since the payoff is strictly concave (again, see B&r&y
Kredler, 2014). To find the optimal transfer that fulfills" + ¢* = w, consider the kid’s
payoff when the parent does not receive MA and the child istamed:

[A{SoMA(gk) = O‘ku( min{cf,,., P + g* - Qnet}) +[P+ 9" = Gnet — Cﬁncrv@i +u(w - gk)-
As Barczyk & Kredler (2014) show, [/ F wa(gh) is strictly increasing fog* < gk ., and
strictly decreasing fog* > ¢* ., where

~k — : k D
Geonstr = AKX {O’ mln{gstatdicﬂ Cunc 1 Qnet — P}}

Thus the kid’s optimal transfer among those that make thempahoose private care is

norra = 218 max A r4(9") = max{gfy,, Ghonstr }-
9729y
We still have to consider an exception: it may not be feadin¢he child to give a transfer
gk > gk if w< gl .Inthis case, any transfer from the child is wasted, gtus 0 is optimal.
If it is feasible for the child to pay?, , then she should again compare the payoff of giving
g 4 to that of zero transfers. To summarize, the child’s optitraisfer when constrained
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0 if w< gl

0 if w> gl andabu(cy,) +u(w) > (18)

k
gf,constr = . N
A U(P = Gnet + Gonra) + (W = Gronra),

g a4 Otherwise

Summary: child’s optimal gift for f = 1. The child’s optimal gift under formal care is

0 if a? >0,

$o. P f = 1) g’junc if a? =0 anda* > 0,
g Z7 7w7 = = ’
g’; e if a» =aF=0andck,, + g’; wne S W,

) .
95 constr  Otherwise

Parent’s gift for f = 1. Parents’ optimal gifts are as in the case without formag dat? > 0,
see Equation (16). ir = 0, then the parent cannot give gifts by assumption.

A.4 Bargaining on informal care

The following discussion of informal-care bargaining empasses all cases, i.e. also vectors
(a?, a*) where either one or both players have zero wealth.

We will first analyze which transfer are too low in the sense that the parent would
choose to top up the transféy with a gift g > 0 in Stage 2. It is useful to define the
“optimal transfer” for the parent);; € R, which is potentially negative:

P(z,y8 = P+sp,y5=0,f=0)-s, ifak=0,
Q= 97 (2, Yy hs Y2 f=0)-s, (19)

—00 otherwise

For the case where the kid is broké, = 0, this optimal transfer is defined using the gift
gP(z,95 = P+ sp,y5 =0, f = 0) that the parent would give if she had all family flow income
in her pocket in Stage 2, thus choosing her preferred consomallocation. Now, observe
that for any transfer falling short of the optimum in Stag&)1s @, the parent will give a
gift g» = Q5 -Q in Stage 2 to make up the difference. This is true since atiamaes available
after a transfe@) < @O are also available to the parent when owning the family'sefiow
income, which is how we construct€g. In the transfer stage, the parent’s optimal strategy
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is thus

g7 = max{Q, - Q,0}.

When the kid has positive wealth, the parent always wantsctive an unbounded negative
transfer flow since she prefers wealth to be in her pockéfs,> V', and we define the
desired transfer to bec.

Similarly, we define an upper bound of transfers. Some teaashay be so high that the
kid would give back part of it as a gift. The optimal transfeve! for the child,(); € R, i.e.
the highest transfer that is not (at least partly) returoettié parent, is

. | P-g" =045 =P+s,, f=0) ifar=0,
Q1= i (20)

00 otherwise

In the case the parent is broke, we use thedify? = 0,y5 = P + s;, f = 0) the kid would
give to the parent if she owned all of the family’s flow incorodind her preferred transfer.
Note that this transfer may be negative: if the child is mudalthier than the old, she
may want to care for the parent and even pay money to the paretdp to prop up the
parent’s consumption. When the parent has positive wealktkitl would like to receive an
unbounded transfer flow sindé&’, > V\.

Now, note that); > @ must hold. If one of the players has positive wealth, thigesta
ment is obvious. For the case = a* = 0, imperfect altruism{*a? < 1) implies that each
player would choose the other to consume less than hersslilting in the ideal transfer
being larger for the kid than for the parent.

We now show that we only have to consider transtgrs[Q;, ;] to find the bargaining
solution for informal care. To see that we need not consfdet (), observe that the
parent would react to such a low transfer by a gift in the giting stage, lifting up the total
amount given to the young @ + ¢ = @);. Thus any transfe®) < ), will lead to the same
consumption-savings allocation and the same surpldg as);, so we may consider these
transfers as equivalent and restrict the analysi@ toQ;. Similarly, any@ > Q; would be
“undone” by a gift from the children, leading to the same edition and surplus ag = Q);.

We thus restrict the analysis to the inter¢ak [Q7, Q; ], on which bothS* and S are
monotone: the parent strictly prefers lower transfers dmttlien prefer higher transfers,
the bounds of the interval being their respective bliss fgoiNow taking into account the
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non-negativity constraint ofy, we define the following bounds on the equilibrium transfer:

Qu = max{0, Q5 }, Qup = min{0, Q}}. (21)

If Q; <0, the ideal transfer for the parent is zero since we resfitt be non-negative. This
non-negativity constraint o implies that the parent is not allowed to use her bargaining
power to extract monetary payments from the kid in order tto¥d the kid to give care
her to her. IfQ); < 0, on the other hand, the child is so well off that she would gjifts to

the parent even if given no transfer for informal care. Ii$ gituation, any positive transfer,
@ > 0, would be undone and we sét = 0; the child will then implement her preferred
allocation in Stage 2 and acts as a dictator.

The following proposition is a full characterization of timformal-care decision.
Proposition (general characterization of informal-care decision): Let Q¢ andQ; be defined
as in (19) and (20), and l&p;, and Q,;, be as defined in (21). TheR@: < Q;, and in
equilibrium the following cases can be distinguished:

1. (one bliss point undesirable)$#(Q;;) < 0 or S*(Q.5) < 0, thenh = 0.

2. (bliss points are desirable)$7(Q;;,) > 0 andS*(Q.5) > 0, then there exist thresholds
Q" € [Qu, Qup) and QP € [Qu, Q] such thats (@) > 0 iff @ > Q* and:SP(Q) > 0 iff
Q<Qr.

(a) (excessive reservation transferglf > QP, thenh = 0.

(b) (bargaining solution) IQ’c <@, thenh =1 and

Q = max {S¥(Q)"’s7(Q)"?).
Qe[Q%,Qr)

Also, the parent will give no gifts in the ensuing stage of glaene:g? = 0. For
the child, the following holds: it); > 0 theng* = 0, otherwiseg* = -Q; > 0 and
Q* =0.

37In practice we also impose an upper bodh,.. < o onQ; for computational purposes. When the parent
is wealth-rich but faces only a short time to live, childrem@ssentially count on possessing all dynasty wealth
within little time, and players become indifferent towahe timing of transfers. In such situations, players are
essentially pooling their wealth, and the terhjl"S - V; approach zero. This can lead equilibrium transfers to
reach very high levels, see Equation (13), which has no gaptins on the allocation of care and consumption
but slows down our algorithm considerably.

49



Proof: Q; < Q; has been proved before. We now go in prove the different casesed by
the proposition, giving some explanations on the way.

1. Ifthe parentis not willing to accept informal care eventfee lowest-possible transfer,
l.e.SP(Qp) <0, thenSP(Q) < 0 for all @ > 0 and thus no informal care takes place.
Similarly, if the child is not willing to provide care for thieighest-possible transfer,
i.e.S*(Quw) <0, then no informal care takes place.

2. If both are willing to consider informal care under somensfer, by increasingness
of S¥ we can find the child’s reservation trans@’? € [Qu, Q] above whichS* > 0.
Note that this reservation transfer may be equaitpand/or to zero ifS*(Qy,) >
0. Also, the parent’s willingness to pay @@ € [Qn, Qu], below whichS? > 0 by
increasingness a§7. This willingness to pay may equél,, if SP(Q.,) > 0. We can
distinguish the following two cases according to the om@rjfgk andQr:

(@) Q’“ > (P there is noQ such that both agents have a positive surplus and thus
h = 0.

(b) Q’“ < Qr: the surplus is positive for both agents Qre [Q’“, Qr], thush = 1. We
can find the Nash-bargaining solutigir by evaluating its first-order condition
for Q onQ ¢ [Q’“,QP], which can be shown to be decreasing[@’f,@?]. The
following sub-cases are of interest:

. Qp = Qu = 0: This case arises when the kid is not willing to accept a
transfer® > 0 from the parent and would undo this by an altruistic gift, i.e
Q; < 0. In this case we only have to check if both agents prefer médr
care to formal care fof) = 0, in which case informal care takes place and
the child gives an altruistic gift in Stage 2.

ii. Qup=0< Q. The parent’s bliss point is such that she would prefer not to
give any transfer, i.&Q = 0. In this case a corner solutigpr = 0 may arise,
which is characterized by the Nash-bargaining FOC beingtnagat() = 0.

. 0< Q< Qu: Inthis case, we typically find an interior solution, whiclayn
be identified by finding the root of the Nash-bargaining FOGQR, Q.»)-

Finally, we note that the case where both players have pesitealth is included as a special
case covered in Point 2 of the proposition; this case is disaliin detail in Section 3.4 in
the main text.
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B Calibration appendix

In this appendix we provide a detailed description of thécation, and further discuss our
modeling assumptions.

B.1 Demographics

The cycle of interaction between parent and kid househsldsawn in Figure 5. While kids
do not become parents themselves they do become old and T&and death risks. We
do this to ensure that they have the right savings incentives interacting with the parent
household regarding the caregiving arrangement. Modealirlg one cycle of interaction
instead of an entire OLG economy has the following advarstagérst, the computational
burden decreases substantially. Second, it allows us ¢& peecautionary savings farther
back in age. Since our framework can only handle two germraitihat are simultaneously
alive, in an OLG setting the young would have to enter the rhatlage 35 if the old live
from 65 to 95. Third, and related to the second point, stauiii the young at age 20 makes
it reasonable to assume that they start with zero wealthremlsein an OLG economy we
would have to take a stance on their initial wealth at age 3bincorrelation structure
with parents’ wealth and earnings of both parents and anldrThe main concern with
modeling only one cycle of interaction is potential nortistaarity: children’s decision rules
may differ from their parents’ decision rules at the same afje check these deviations in
our algorithm and find that the two generations’ policies\a®y close to each other. This
suggests that the results in a full OLG model would be verylaim

B.2 Household composition

The parent generation consists of one household, whereashtld generation consists of
more than one household: one marginal household of sizelBramfra-marginal household
of sizev > 0. v is chosen so that the number of kids is in line with the reletantility rate

of the parent generation. We set 0.5 in the baseline, i.e. the average number of children a
couple has is three (see Wattenberg, 1984), which is alsoamwlith the number of children

in our HRS data. This allows us to study the implications of eréasing fertility rate, such
as scarcity of informal caregivers, and a rising tax buraepay for government-provided
care.
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Figure 5: Life-cycle time line for calibration

The female individual in the marginal household of the kichgm@tion is the potential
caregiver. The male individual in this marginal househaid all workers in the- infra-
marginal household supply labor inelastically. Each ofithefra-marginal households con-
sists of a male and a female worker, but these inelasticafiply their labor to markets and
do not provide care.

According to our empirical evidence, a large fraction ofectir a disabled elderly is pro-
vided by the spouse if the spouse is still alive and retirdatvis usually the case). The care
decisions of such couples are not the focus of our model, bub@lude such caregivers into
the model to have more realistic estimates of the costs thsidizing informal care would
entail. It is doubtful that it would be legally possible iretlt.S. to make a informal-care
subsidy conditional on the caregiver being of working ages s provide estimates for
two scenarios: one in which pension-age caregivers retle@game subsidy as working-age
caregivers, and one in which only working-age caregiversive the subsidy; see Table 11.

In order to avoid increasing the dimensionality of the sttace, we assume that a frac-
tion 19.8% of the husband in the parent household is in needref between ages 65 and
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68, and that the husband automatically receives care frenwite. This fraction is chosen
so as to match the total hours of care given by spouses. Tlegomt where this becomes
relevant is when there is a informal-care subsidy. The Hmldehen receives an additional
income flow0.198s; when the spouse is sick, which has to be paid out of the gowantisn
tax revenue.

The size of a household diminishes deterministically fromo 2 between ages 65 and
95, consistent with the mortality hazard of males and theameage gap in couples. When
the wife is in need of care, the husband is assumed to die inaedd and care decisions
unfold as explained in the description of the simplified mode

B.3 Household preferences

We denote byn* the number of members of a child household, anchbyhe number of
members of the parent household. To account for economissatd within a household we
adjust consumption expenditures using the following emjence scale (see, for example,
Bick & Choi, 2013):
s - {1 £07(n-1)  nell,2],
1.7+0.5(n-2) n>2.

Per-period felicity of the kid generation”, from consumption expenditure’, with house-
hold sizen* is given by

Ck:
uF(ck,n*) =nk(1+v)u (W) :

Consider the argument of the functianA kid household is a collection df+ » households
and sa*/(1+v) is the per-household consumption expenditure. Per-halebnsumption
expenditure is then divided by the effective number of hbofk membersg(n*), which
yields per-kid effective consumption units. Because theze:&(1 + /) persons in the child
generationy is multiplied by this number to aggregate individual uiglg to obtain:*.

Similarly, per-period felicity for the parent househol@, from consumption expendi-
ture,c?, when of sizen? is given by

uP(cP,nP) = npu((b(np)).
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The kid generation’s flow utility is

uf + oF[uP + nh),

and the parent generation’s flow utility is

uP +nh + aPu”.
We choose the felicity function as(c) = In(c¢). Prior to age 65, we setF = n? = 2.
Afterwards the household size decreases in line with theatiyrhazards for males taking
into account LTC risks. The calibration of the parametersy* andn are discussed in the
main text.

B.4 Death and LTC risk

We estimate conditional bi-annual mortality probabistiesing the longitudinal dimension
of the HRS (waves 1996-2010). We estimate separate praiseftor non-LTC individuals,
w?, and for individuals requiring LTC?T}.. The only covariate is ageg,

In order to back out the risk of becoming LTC-dependent, wienege the probability of
requiring LTC at a certain age,;, which we estimate using a logistic regression. Requiring
LTC is defined as either residing in a nursing home or havirggat 6 functional limitations,
which is closely related to hours of care received corredpanto at least a part-time job.
We then make the assumption that LTC is an absorbing stateakdout the age-dependent
hazard functionp; that is consistent with the estimated probabilitlegyiven our estimated
death probabilities®

Finally, we transform the conditional probabilities intontinuous-time (yearly) hazard
rates. We denote big’ the mortality hazard for an agendividual who does not require LTC,
by (5} the death hazard for an individual requiring LTC, andohythe ages LTC hazard. To
do this, we take the matrix logarithm of the bi-annual triasimatrix of a Markov chain
with states healthy, sick, and dead, and divide the reguhiazard rates by 2 to adjust for
annual frequency. Table 12 provides an overview of the ed&cthconditional probabilities
of death and LTC.

38We do not estimate; directly from the data since some individuals return frook$o healthy, which we
assume away in our model.

54



Parameter Description Value

o pr. of death by age if healthy [1+exp(—(-3.79 +0.0935))]*
l pr. of death by age if LTC [1+exp(=(-1.25+0.0505))] "
A fraction of LTC population by age [1+exp(—(-4.22 +0.1385))] "
b; pr. of LTC by age back out using), 7}, \;

Table 12: Mortality and LTC probabilities

Logistic-regression estimates based on the HRS waves 3988{2010);\; is estimated in order to

back oute; together withrr? andvr.}. The bi-annual probabilities are converted into annuabhéz

-0 0 1 1
ratesim; — 6;, m; > d;, andg; — o;.

B.5 Labor productivity and initial wealth

The process for households’ labor productivity is modeted istandard fashion. Produc-
tivity is the sum of a deterministic life-cycle componentdaa persistent shock process.
Specifically, efficiency units of labor for an agent with skeg¢ at agej < 65 are given by

e(j,€;) = exp(Bo + 1] + Baj? + Bsj® + 0e€;),

whereo, = \/Var(e;) = 0.78 is the cross-sectional standard deviation of log earniwggh
we take from the value that Hintermaier & Koeniger (2011 )Mute for the lower 90% of the
earnings distributiong; is the continuous-time analog of an AR(1)-process with wmik(
conditional) variance, which we discretize on a grid withalues using methods equivalent
to those suggested by Tauchen (1986) for discrete-timeepsas. Transition probabilities
(hazards) for this process are pinned down by matching amedanto-correlation coefficient
of p. = 0.8. We obtain the deterministic age profile by running a stashdéincer regression
on 1990 Census data (males and females) from IPUMS.

We assume that the old and young generation’s productitaae independent innova-
tions, but that their initial productivities are positiyatorrelated. We draw the two initial
productivities and the parent’'s wealth from a trivariatg-feormal distribution. The kid's
initial wealth is zero. We first draw the initial shocks of pat,In e, and kid,In e, from
a just joint normally distribution with mean 0, standard id&on o, = 0.78, and by an inter-
generational elasticity of earnings of 0.5, as is reas@netnhsidering the estimates reported
by Solon (1999).
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We then proceed by drawing the initial wealth of the paref){, using the regression

ln(ago) = Ha = g[ln(wgo) - :uwp] + 5a 5 NN(Ovag)a

where i, and o7 are the unconditional mean and varianceayf, and where is,» the
unconditional expectation dfi wi,. £ is independent from all other random variables intro-
duced before; we are thus assuming that the kid's labor iecdoes not confer additional
information on the parent’s wealth at age 50 when knowingotirent’s earnings. The rela-
tionship of the regression coefficiefito the correlation coefficient between parent’s wealth
and earnings can be calculated totbe ps.r (0¢/0:).

Hintermaier & Koeniger (2011) report a Gini coefficient foealth of around 0.55 for
the age category 46-55, excluding the top 10%. We use thiseval back out a value for
the standard deviation of log-wealth of 1.07, using the proes of the normal distribution.
We calibrate the correlation coefficient of log-earningsl dog-wealth based on Budria-
Rodriguez et al. (2002). They find that in the 1992 SCF, thisev&d0.23 but in the 1998
SCF itis 0.47, but for théevels and not the logarithms. Because of this discrepancy we take
the average of both years, and then adjust to logarithmis tmobbtain 0.29. Taken together
we obtain a valué¢ = 0.4. Our initial wealth distribution is then given by

In(a?)|In(w?) ~ N[10.7947 + 0.4( In(w?) - 9.9625),1.044].

B.6 Income and taxes

We model progressive income taxation using the functiooahfof Gouvieia & Strauss
(1994). Total income taxes paid are

T(y) =b[1-(sy+1)77],

wherey is the taxable income of a household. We take the values éopénameters from
estimates by Guner et al. (2014), who find 0.264, s = 0.013, andp = 0.964.
The taxable income of a kid household, is given by

rak

+ (1—755)(ﬁ+ 1 - h)efw,
1+v

y(h) =
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wherer%5 = 0.124 is the Social Security tax rate (see Kopecky & Koreshkovd 4203 =
1.25 is the gender-wage gap (see Blau & Kahn, 20@7); e(j,€*) are efficiency units of
labor given age and productivity shock*, w is the market wage, andis the informal-care
indicator.

After-tax income of the child generation during their wangilives — including informal-
care transfers and subsidies for informal care — is given by

YEG, e h) =[1-7(y*(h) gk (h) + h(Q* +s,) +v [1-7(y*(0))]y*(0) . (22)

marginal household’s income infra-marginal household’s income

Prior to retirement a parent household has combined laloonie of(1 + 3)ePw, and so
the parent has to pay income taxes on the income

yP =raP + (1 - 7)1+ B)ePw,

wheree? = e(j,€?) maps parent’'s age and productivity shock into efficiencysuoi labor.
After-tax income of the parent generation is then given by

YP(j, e h) = [1-7(yP)]y" - h(Q" - s"). (23)

We take the Social Security benefit schedule from Kopecky &kbkova (2014):

0.9E., if £.<0.2F,

() - | 0.9(0.2?) +0'33(E€_?'2E)’ ) ) ) if 0.2E7g Eis 1.25E1
0.9(0.2E) +0.33(1.25E — 0.2E) + 0.15( £, - 1.25E), if 1.25E < E, <2.46F,
0.9(0.2E) +0.33(1.25E - 0.2F) + 0.15(2.46 E - 1.25E), if E. > 2.46F,

(24)
where E, is average lifetime labor earnings, aiflis the average economy-wide labor
earnings. We approximate average lifetime labor earniryggking the average over the
labor-earnings profile which corresponds to the final praiditg realization, denoted by
er,, WhereTy is the age of retirement, to economize on the number of stakgain, in
order to avoid having an additional state, we neglect tinkertaoff for informal care in
calculating average lifetime labor earnings.
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The child generation’s after-tax income when retired isitbbtained as

PH(ek ) = (L) (L7 e + 0 S(ED | (25)

retirement income per household

whereE., is understood to be the lifetime income corresponding tditta shockegR. Now,
the only taxable income is capital income, i.g}, = % and each households’ pension
income is%kS(EE). The reason for the term*/2 is that initially the household consists of
two adults,n* = 2, and together they receive Social Security bertfit, ). We then let the
Social Security benefit decline proportionally to housdrsite.

Finally, pension incomé’? of the parent household is given by

PP(eh, nP) = (1= r(ra?))r(ra) + (%p) S(E.). (26)

B.7 Care costs and government

We now describe how we pin down the costs of care to privatatagend to the govern-
ment. As for the cost of privately-financed formal cardjrst recall that this parameter only
captures the value of basic care services and will thus hmbile total cost of a nursing
home in the U.S. Meyer (2001) documents that the median dagy to a private payer of
a nursing home is 2. We found information on the components of estimated ngrsin
home costs per resident day in 1994: the categories “nuramd)“other care-related costs”
account for approximately 45% of the estimated daily raterpsident day, as reported in
the Analysis of Nursing Home Costs (1995) (this is for nursing homes in the upper midwest).
We use Meyer’'s median daily rate and take 45% of it to obtaiMeyer also documents
that the median daily cost to the government per Medicaideas is $2, which we use to
obtaing,,, Finally, studies also document that informal care entals-negligent expenses
for adjustments to the house, equipment etc. Following thairfgs of a study conducted
by Evercare & NAC (2007), we assume an out-of-pocket experelof $4,000 on behalf of
the caregiver.

Since we follow one dynasty over time and do not have an OLGcstre, we do not
use period-by-period clearing of the government budgesiraimt; instead we require the
net present value of government expenditures to be equletmét present value of tax
revenues. Policy changes are financed by an increa&e percentage points that is applied
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uniformly to the income-tax schedule, i.e. the countetfattncome tax schedul&(y) is
given by the functionr(y) = 7(y) + A7, where At is chosen to balance the following
government (intertemporal) budget constraint:

95 ,
G+/ 677"(]750)[(1_mj)SSj+ijma+hj$h+fj3f:|d)\jdj (27)
50
95 _ |
= [ [ e (ralul + uk () vy )]+ 7)) + (W () + v (5 (0)) )aNsd
SSTaxes incon;re taxes

Here, we follow dynasties over the life of the parent, i.e.dges;j € [50,95]. A; denotes the
measure over dynasties at agemn;, h; and f; are the dynasty indicator variables for MA,
informal and privately-financed car§.S; is social-security income of the parent, which falls
prey to the means test if in MA. On the left-hand side of (279,sge government spending:
the costs of LTC policies, social-security payments, amgiogovernment expenditures,
which we hold constant in counterfactuals. On the rightehside, we see government rev-
enue: social-security contributions and income-tax pays&om the parent and kid gener-
ation, which in turn is comprised of the marginal kid houddtamd ther infra-marginal kid
households.

59



Parameter  Description Value Source

r interest rate 3.5% standard

€ noise in law of motion 5% Barczyk & Kredler (20&ay

q cost of formal care $16.75k Meyer (2001)

Gma Medicaid cost $33.2k Meyer (2001)

O std. (log) efficiency units 0.78 Hintermaier & Koeniger (201
Ogp std. (log) wealth 1.07 Hintermaier & Koeniger (2011)
Papwr corr. (log) wealth/earnings 0.29 Budria-Rodriguez et al. (2002)
Pep ck generational earnings elasticity 0.5 Solon (1999)

{Br}3o age-earnings profile Mincer reg. own estimation

De auto-correlation eff. units 0.8 standard

5;“3 mortality hazards see Table 12  own estimation

0 LTC hazards see Table 12 own estimation

various income tax see App. B.6  Gouvieia & Strauss (1994)
various social-security benefits see Eq. (24) Kopecky & Kbkeva (2014)
1/8 gender-wage gap 0.77 Blau & Kahn (2007)

v number of kid HHs 15 Wattenberg (1984)

A, goods-sector productivity 1 normalization

Table 13: Parameters calibrated outside of model
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