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Abstract

We build an equilibrium model of a nursing home market with decision-makers on both
sides of the market. On the demand side, heterogeneous households with stochastic
needs for long-term care solve dynamic optimization problems, choosing between in-
home and nursing-home care. On the supply side, locally competitive nursing homes
decide prices and intensities of care given the household demand. The government
subsidizes long-term care of the poorest. The quantitative model successfully generates
key empirical patterns. Evaluation of long-term care policies shows that the equilibrium
approach is important for the welfare and distributional effects of policies targeting
either side of the market.
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1 Introduction

One of the big triumphs of the last century is the greatly increased human life expectancy.
Growing old, however, is often accompanied by the accumulation of difficulties with activities
of daily living,! requiring years of nursing home care or home-and-community-based care
(in-home care, henceforth). As many seniors cannot afford the high cost of long-term care,
the U.S. government instituted a set of policies that allow the care to be delivered to the
poorest. The goal of this paper is to understand how the government intervention affects the
nursing home market—the decisions of both care providers and care recipients—and assess
the welfare effects of such policies.

The demand for long-term care is high: According to the recent estimates by the U.S.
Department of Health and Human Services (2020), about 70 percent of Americans over the
age of 65 develop severe needs for long-term care (LTC) and about half receive paid care over
their lifetime. Hurd et al. (2014) find that over half of individuals will end up using nursing
home care after age 50. Long-term care is expensive: According to Genworth (2019), the
annual cost of a nursing home stay in 2019 is over $100K for a private room and over $90K
for a semi-private room; in-home care costs between $20 and $40 per hour depending on the
qualification of care providers and the type of care needed. The high out-of-pocket costs
force a large share of Americans to rely on public long-term services and supports (LTSS)
programs, most importantly Medicaid.? This spending further exacerbates the financial
burden of public old-age programs, already strained by population aging. In this paper,
we argue that the effects of public LTSS policies go beyond the budgetary and consumer
insurance implications: They have non-trivial effects on the nursing home market, which, in
turn, affect the allocation of care and distribution of welfare gains and losses from the LTSS
policies.

We build a dynamic structural model of a nursing home market with the objective to
quantitatively evaluate LTSS policies. In our model, demand and supply of nursing home care
arise as a result of decision-making by optimizing agents. On the demand side, households,
heterogeneous in age, financial resources, health, and family status, make consumption-
savings decisions, and those with LTC needs choose to receive care, either at a nursing home
or in their own home. On the supply side, locally competitive nursing homes decide price

and intensity of care, taking as given the demand from the households.” Medicaid LTSS

!These include activities such as eating, toileting, dressing, bathing, getting in and out of bed, etc.

2According to Kaiser Family Foundation (2017), in 2015, out of the total of 1.12 million nursing home
residents, Medicaid payed for 700 thousand individuals, or 62%, and for about as many individuals using
in-home care, footing a $72 billion-bill for senior long-term care.

3We define the care intensity as the number of care hours patients receive. See Section 2 for how we



policy imposes rules on both sides of the market. On the demand side, it determines eligible
individuals through means tests and allows them to receive a certain amount of LTSS for
free either at home or in a nursing home. On the supply side, Medicaid reimburses nursing
homes at a fixed rate. We show that Medicaid policies targeting either side of the market have
important consequences for both households and nursing homes, with non-trivial equilibrium
effects on nursing home prices, quality, allocation of care and welfare.

On the demand side, we solve stochastic dynamic problems of retired households. House-
holds face uncertainty about their health, which determines their LT C need, own and spouse
survival, and, for those with children, child proximity. In contrast to most of the literature
on old-age decisions and risks (Kopecky and Koreshkova, 2014 and Achou, 2016, among
others), we endogenize both extensive and intensive margins of long-term care by modeling
nursing home entry and in-home care intensity decisions. Each period, individuals with LTC
needs choose between nursing home care and in-home care. While nursing homes provide
fixed intensity of care, households can freely choose in-home care intensity. Although nurs-
ing home care is not flexible, the institutional setting allows nursing homes to provide care
at a potentially lower unit cost compared to the in-home care. The out-of-pocket cost of
in-home care differs across the households: It is relatively low for those with family support
from the non-LTC spouse or a nearby child, and it is high for those without family support.
Moreover, individuals without family face a substantial fixed cost when using in-home care
to outsource basic home production. Poor households eligible for Medicaid decide whether
to use Medicaid LTSS (for either nursing-home care or in-home care), which puts restrictions
on resources to be kept, or pay for the in-home care out of pocket. The individual choice of
care gives rise to the aggregate demand for nursing home care, which consists of the private
demand and the demand by Medicaid enrollees. While both demands increase with the
intensity of care, the price matters only for the private demand.

On the supply side, we solve a static problem of a nursing home competing in the local
market with other nursing homes. Each nursing home faces an identical cost structure: a
fixed cost of operation and a variable cost of providing care that depends on the number
of beds and intensity of care—a public good within the facility. A nursing home decides
the out-of-pocket price of bed and intensity of care so as to maximize its profits, taking as
given the household demand for care, the reimbursement rate for Medicaid beds (set below
the out-of-pocket price) as well as prices and care intensity of the competitors. Lower price
attracts private residents while higher intensity attracts both private and Medicaid residents.

In general, a nursing home cannot refuse entry to an eligible Medicaid resident. A nursing

measure care intensity from the data. We prefer the term ‘intensity’ to ‘quality’ as for in-home care patients,
small numbers of care hours used reflect their low demand for care.



home is also not allowed to discriminate on either care intensity or price. Therefore, marginal
profits on Medicaid beds play an important role in determining the total number of beds,
their allocation between Medicaid and out-of-pocket residents, and the intensity of care. We
solve for the symmetric Nash equilibrium of the nursing home market. Although the profit
margin on the private bed exceeds that on the Medicaid bed, the relative elasticities of the
private demand versus Medicaid demand matter when deciding the optimal quantity and
allocation of beds.

We discipline the demand-side parameters of the model with micro-evidence on the LTC
usage patterns observed in the data. Using the Health and Retirement Study data, we docu-
ment the type and intensity of care used conditional on age, financial resources, health, and
family status. The model equilibrium successfully generates the documented care patterns,
including those we do not target. Most importantly, individuals without family are more
likely to reside in a nursing home, and the nursing home usage is U-shaped in wealth. The
latter pattern arises because the high out-of-pocket cost of nursing home implies that it
is used primarily by richer individuals or by poor whose long-term care costs are paid by
Medicaid. The supply-side parameters target the key statistics for nursing homes such as
the price and intensity of care, nursing home size, and the number of nursing homes in the
local market."

We use the quantitative model to evaluate the efficiency and distributional effects of
four LTSS policies. Two of them target the supply side of the nursing home market: (i)
a more generous Medicaid reimbursement of nursing home beds and (ii) a subsidized entry
of a nursing home. The other two target the demand side: (7ii) a more generous Medicaid
means-test for single households and (iv) an in-home care subsidy for individuals with no
family support. We show that in every case it is important to capture the impact of the
policies on both sides of the market.

A higher Medicaid reimbursement rate increases the return on Medicaid beds, creating
incentives to both reallocate beds and increase intensity of care in order to attract more
Medicaid residents. We find that a 10% increase in the Medicaid reimbursement rate (from
$76.5K to $84.2K per year) raises the intensity of care by 3% (64 hours per resident per year)
and the out-of-pocket price by 2% ($1.9K per year). Although the higher price discourages
some out-of-pocket residents, higher intensity mitigates this effect. In equilibrium, each

nursing home gains 3.8 Medicaid residents and loses 0.6 out-of-pocket residents.” Nursing

4Our data source for the supply-side of the market is the Nursing Home Reports by the Pennsylvania
Department of Health. Pennsylvania is one of the few states with consistent and accessible reporting of the
state nursing home data and their market is fairly representative of the U.S.

5In the baseline model calibrated to match the average nursing home facility in Pennsylvania, the average
size of a nursing home facility is 137 beds, with the average annual price of $85K per bed, and 2,000 annual



homes reap a large increase in profits while Medicaid suffers even a larger increase in its
outlays. Households in the middle of the wealth distribution enjoy most of the small benefits
from the higher intensity of nursing home care. Households in the top wealth quartile suffer
small losses from the higher out-of-pocket price.’

A subsidized entry of a nursing home increases the competition on the local market. We
find that incumbents react to the entry not only by reducing the price but also by reducing
the intensity of care: Price falls by 10.7% ($4.1K per year) and intensity of care declines by
7.3% (155 hours per year). These nursing home decisions induce movements in and out of
the institutional care. Wealthier individuals, benefiting from the lower price and a larger
choice of facilities, leave the out-of-pocket in-home care for nursing homes. Individuals in the
bottom half of the wealth distribution, hurt by the lower intensity of nursing home care, free
Medicaid beds in favor of Medicaid and out-of-pocket in-home care. This reallocation of care
increases the number of out-of-pocket residents by 13.8% (4.3 beds per facility) and reduces
the number of Medicaid beds by 18.4% (19.5 beds per facility), which ends up decreasing
the total number of Medicaid nursing home residents even though there are more nursing
homes available.

We then consider a more generous Medicaid policy on the demand side for single seniors.
While under the current Medicaid rules single individuals are virtually not allowed to keep
any wealth to qualify for Medicaid, we introduce a wealth exemption of $10,000. We find
that nursing homes react to the larger pool of single Medicaid enrollees with higher intensity
of care (6.7% or 134 hours per year), which further stimulates the demand for Medicaid beds:
They increase by 34.5% or 36.6 beds per facility. However, the 12.9% higher price of bed
discourages out-of-pockets residents from staying in nursing homes, reducing their number
by 22.1% or 6.9 residents per facility. Although consumers across the wealth distribution
benefit from this policy—with the largest gains enjoyed by the middle two quartiles—the
increase in the Medicaid outlays exceeds the increase in the consumer surplus nearly by a
factor of two, while nursing homes experience a small loss.

In our last policy experiment we introduce a $10K subsidy to the in-home care for indi-
viduals with no family support that allows them to cover half of the fixed in-home care cost.
We find that all players—consumers, producers, and government—benefit from this policy.
As private residents with no family support leave nursing home for cheaper out-of-pocket
in-home care, the nursing homes react by reducing both the price (-4.5% or $3.9K per year)

and the intensity of care (-7.7% or 155 hours per year). Lower intensity of care makes nursing

hours of care per resident.

6The welfare changes of households are calculated as one-time wealth transfers that need to be made to
the youngest households (age 70) in the baseline model to give them the same utility as with the policy
experiment.



home less valuable to Medicaid enrollees; as a result, 12.8% of Medicaid residents (3.6 per
facility) leave their free nursing home beds. We find that more than half of them switch to
the out-of-pocket in-home care, reducing the Medicaid outlays by 2.7% or $2.7M per year.
Even though nursing homes lose 12% of their residents, their profits are almost unaffected
due to cost savings. Consumers across the entire wealth distribution benefit from the policy,
with gains increasing in wealth.

We find that in all of the above policy experiments the reactions of both sides of the
market are important for accurately assessing the aggregate and distributional impact of
each policy and even more so for evaluating policy efficiency. To our knowledge, this is
the first paper to incorporate both a micro-founded demand for nursing home care and
competitive nursing homes into an equilibrium model. The analysis that comes closest in
spirit to ours is by Hackmann (2019), who structurally estimates an equilibrium model of
nursing home market but with a reduced-form demand for nursing home care.

This paper builds on important existing works on the LTSS policy. Among the studies
focusing on the supply side, Nyman (1985), Gertler (1989), Grabowski (2001), and Hackmann
(2019) study the effects of an increase in the Medicaid reimbursement rate; Ching et al.
(2015) examines the role of the quantity restriction through the certificate-of-needs policy;
Hackmann (2019) considers promoting more competition through an incentivized entry of
a nursing home. Among the studies focusing on the demand side, De Nardi et al. (2016),
Mommaerts (2018), and Achou (2020) study the role of Medicaid generosity for households;
Ettner (1994) and Stabile et al. (2006) examine Medicaid home-care benefits.

To date, few models study equilibrium on the nursing home market. Ching et al. (2015)
and Hackmann (2019) structurally estimate both the demand and supply curves of the mar-
ket and run counterfactual experiments. Compared to these papers, our contribution is
twofold. First, while those studies assume a fixed value for the in-home care utility, we
explicitly model the trade-offs faced by the heterogeneous households when choosing among
the LTC options, where the values of the options are affected by the LTSS policies. Second,
in constrast to the static demand for care in those papers, we solve stochastic dynamic opti-
mization problems for the representative population of seniors in the U.S. This is important
because LTSS policies affect saving decisions of households prior to the realization of their
LTC needs, which in turn influences the characteristics and decisions of LTC consumers.

This paper also relates to the literature that studies the substitutability between nurs-
ing home care and in-home care, where the latter is often supported by help from family
members. Papers that examine this substitutability empirically include Mommaerts (2016),
Mommaerts (2018), and Barczyk and Kredler (2019). Barczyk and Kredler (2018) proposes

a structural model that captures the strategic motives behind family caregiving. Mommaerts



(2016) and Ko (2020) study the implication of this substitutability on the long-term care
insurance demand. Our work contributes to this literature by examining the implications
of the substitutability between nursing home care and in-home care on the effects of LTSS
policies, where the value of the nursing home option is endogenously determined by nursing
home decisions.

Lastly, this paper also connects to the literature that uses structural models to study old-
age risks and decisions, such as precautionary savings (e.g., De Nardi et al., 2010; Ameriks
et al., 2011; Kopecky and Koreshkova, 2014; Ameriks et al., forthcoming) and demand for
public and private LTC insurance (e.g., Brown and Finkelstein, 2008; Ameriks et al., 2018;
Braun et al.; 2019). Our model augments a standard life-cycle model used in this literature
with explicit modeling of LTC decisions, both on the extensive margin (the type of care
used) and on the intensive margin (the intensity of care received at home). We also extend
the standard models by incorporating the interactions between the demand and supply of
long-term care.

The structure of the rest of the paper is as follows. In Section 2, we show the empirical
patterns of LTC demand and supply that guide our modeling of both sides of the market.
Section 3 presents a stylized, static model of the LTC market to illustrate the main mech-
anisms at work. Section 4 builds a full-fledged structural model of the LTC market, and
Section 5 discusses the parameterization of the model. Section 6 shows the outcomes of four

LTSS policy experiments. Section 7 concludes.

2 Empirical Patterns of Long-term Care Demand and
Supply

In this section, we examine the empirical patterns of LTC demand and supply. Heterogeneity
of LTC demand over age, health, family status, and financial resources motivate our struc-
tural model of LTC choice. Key empirical facts regarding nursing homes help discipline the

supply side of our model.

2.1 Demand

We use the Health and Retirement Study (HRS) data, a biennial survey of a representative
sample of the U.S. population over age 50, to examine the empirical patterns of LTC demand.
We analyze both the extensive margin—which households are more likely to use nursing
homes versus in-home care—as well as the intensive margin—the number of care hours

they use—of LTC choice. We consider the number of care hours used as the measure of the



“intensity” of long-term care in this paper. We use pooled data from waves 2004-2014, where
we can find consistent questions in particular on the number of hours of care respondents
receive when they need help with the activities of daily living (ADLs). We use the sample
of respondents in their 80s.”

We define the health status of individuals based on how many ADLs they need help
with. We classify those who need help with more than three ADLs out of five ADLs—eating,
bathing, dressing, walking across a room, and getting in or out of bed—as being in “high
needs of help with ADLs” (ADLH); those who need help with one or two ADLSs are classified
as “low needs of help with ADLs” (ADLL). For the type of care used, individuals who receive
help with ADLSs outside of a nursing home are considered to be using in-home care. Lastly,
for the number of care hours used, in the in-home care case, we sum the number from each
helper listed in the HRS; in the nursing home case, we record it as 2,000 hours per year
following the literature (e.g., Mommaerts, 2016).

Own health and availability of family support matter significantly for the choice of care
type as well as the intensity of care. Panel A of Table 1 shows that, not surprisingly, those
who need help with more ADLs receive a larger number of care hours. The care hours under
ADLH is three times larger than under ADLL at the median; the mean is twice larger. Own
health also affects the type of care used. Nursing homes typically do not provide much
flexibility in the care set up. Their set up is mostly calibrated for those needing relatively
intensive care, which is not an attractive option for those who can manage to do three or
more ADLs on their own. Hence, the vast majority use in-home care under ADLL, while

about one-third enter a nursing home under ADLH.

Table 1: LTC demand over health and family status

Care hours used
25p  50p  75p Mean nursing-home (%) N

A. Health

ADLH 1,188 2,000 3,720 2,574 31 1,723
ADLL 288 744 2,000 1,355 11 1,205
B. Family status (conditional on being ADLH)

With family support 1,116 2,000 4,320 2,723 27 1,409
Without family support 900 2,000 2,000 2,042 51 314

Note: Hours is the number of care hours received per year. Being in a nursing home is
coded as 2,000 hours per year. Individuals who have a living spouse who does not need help
with ADLs or have a child within 10 miles is considered as to have family support.

Conditional on own health, availability of family support also affects individuals’ choices.

"Needing LTC is less prevalent below age 80; The number of observations is too small above age 90.



We classify those with (i) a living spouse who does not need help with ADLs or (ii) a child
within 10 miles as “with family support.”® Panel B of Table 1 tabulates the LTC demand
patterns by family status, conditional on being under ADLH.? The choice of the type of
care used strongly depends on the availability of family support: While individuals with
family support predominantly choose the in-home care, those without family support are
equally likely to use either nursing home or in-home care. The average number of care
hours is larger with family support, which is particularly driven by the fat right tail of the
distribution. For those without family support, the distribution is bunched at 2,000 hours,
which is the imputed value for the nursing home care.

Financial resources also affect the LTC demand patterns though its effect is smaller
than that of family support. Table 2 shows the share of those using nursing-home care
conditional on income and wealth quartiles, family support, and being under ADLH. The
impact of financial resources is noticeable: The share of nursing-home care has a U-shape
over income and wealth. This shows that the use of in-home care is most common among
individuals who are not eligible for Medicaid but find the out-of-pocket nursing home cost
too high. These individuals end up receiving significantly less care than 2,000 hours per

year.

Table 2: Share of nursing-home care (%): over wealth and income

Wealth quartiles Income quartiles
Family structure 1st 2nd 3rd 4th I1st 2nd 3rd 4th
Without family support 65 34 26 45 53 50 48 51
With family support 33 24 18 21 26 28 27 23

Note: This table tabulates the demand patterns conditional on being under
ADLH. N=314 for those without family support; N=1,409 for those with family
support. Also see notes for Table 1.

In the HRS data, the share of Medicaid enrollees among the individuals under ADLH
is 27%. Taking into account Medicaid program participation is under-reported by 31.4%
(Miller et al., 2020), we estimate the Medicaid rate to be 39.2%. For the Medicaid enrollees,
in-home care and nursing home are equally likely options—the share of in-home care among
Medicaid enrollees is 49%.

In the model we develop, we try to capture the key patterns presented. A much higher

share of in-home care among those with family support means that the effective cost of using

8We found that having a child but not within 10 miles does not have much impact on the LTC demand
patterns.

9We focus on the demand conditional on ADLH from this point, as there is not much variation in the
type of care used under ADLL as Panel A shows. We do, however, make sure that the demand patterns
from our model match the empirical patterns conditional on ADLL as well.



in-home care is much lower for them (mostly reflecting informal care provided by family
members). In our model, individuals without family support face a trade-off between the
flexibility of in-home care and the cheaper cost of care (per hour) received at a nursing home.
The U-shape of the share of nursing-home care over financial resources will be generated as

an outcome of this trade-off.

2.2  Supply

To obtain basic facts regarding local competitions in the nursing home market, we use the
Nursing Home Reports by the Pennsylvania Department of Health that cover the universe of
nursing homes in Pennsylvania.'” We also use some moments reported in Hackmann (2019)
that are also from the nursing homes in Pennsylvania.'!

Hackmann (2019) reports that 90 percent of nursing home entrants travel less than 23
kilometers (approximately 15 miles) to find a nursing home. Based on this, we set the size of
one nursing home market to be 700 square miles (the size of a circle with a radius of 15 miles).
According to the Nursing Home Reports data, there are, on average, 11 nursing homes per
each nursing home market. Using Census data, we also find that there are 24,000 people
that are 70 years or older per nursing home market. Our quantitative model represents one
nursing home market, and hence we set the number of nursing homes and the size of the
elderly population to match these facts. There are 90,000 beds in total in all 700 nursing
homes in Pennsylvania, so on average, each nursing home has about 130 beds. This number
is not explicitly targeted in our model, but we check that the average size of nursing homes
in our model matches this number.

According to the Nursing Home Reports, the average out-of-pocket costs of using a semi-

2 Note that a nursing home

private room in a nursing home is about $85,000 per year.!
provides not only health and personal care but also other amenities, including a room, food,
cleaning service, etc.'® Considering this, and also that the per-hour cost of intensive in-home

care is about $35 (Mommaerts, 2016, Genworth, 2019), a nursing home is a cheaper option

OWe use the data from 2017. The data can be accessed through the following link:
https://www.health.pa.gov/topics/HealthStatistics/HealthFacilities/NursingHomeReports/
Pages/nursing-home-reports.aspx.

" Online Appendix A in Hackmann (2019) reports that the nursing home market in Pennsylvania is fairly
representative of the U.S. nursing home market, in terms of size and compositions of nursing homes as well as
characteristics of the nursing home residents. One aspect of the nursing home market that varies significantly
across states is whether there is a size restriction on nursing homes based on the Certificate-of-Needs law.
While two thirds of the U.S. states have it, in many states the restriction is not binding. Pennsylvania is
among the states that do not have this restriction, so we abstract from it in this analysis.

12This paper uses 2017 dollars.

B3Hackmann (2019) reports that the non-health-related resident cost is about one-third of the health-
related cost.

10
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for those who demand intensive long-term care but do not have family support, as they also
need to outsource basic home production.!* This reflects that nursing homes can provide
intensive care at a lower unit cost compared to in-home care, which is made possible by
institutional setup and standardization of the care at a nursing home. Our model captures
this feature as increasing returns to scale over the intensity of care in the nursing home cost
function.

Hackmann (2019) documents that the Medicaid reimbursement rate is about $76,500,
which is 10 percent lower than the out-of-pocket price from the Nursing Home Reports. He
also reports that the average fixed cost of operating a nursing home is about $1.3 million per
year. Our quantitative model will generate the observed out-of-pocket price as the optimal
price chosen by nursing homes facing the documented Medicaid reimbursement rate. Each
nursing home in our model will have profits enough to cover the fixed costs of operation but

not too much to allow for a profitable entry of an additional nursing home.

3 A Static Model of the Market for Long-term Care

In this section, we propose a simple model of the nursing home market, featuring optimizing
consumers and producers, with a purpose of establishing intuition for the large quantitative
model presented in the next section. Starting with the demand side, we characterize the
demands for nursing home care: The private demand and the demand of Medicaid enrollees’
(hereafter “Medicaid nursing home demand”). Then we examine the nursing home decisions
given the demands for care and highlight the role of Medicaid in the incentives on both sides
of the market.

Consider a closed community of individuals who need long-term care. They can obtain
this care either at home (in-home care) or by moving to a nursing home. The two types of
care differ in flexibility and prices, taken as given by an individual. While the intensity of
care received at home is flexible and decided by an individual, a nursing home provides a
uniform intensity to all residents. Individuals in a community are heterogeneous in wealth
and the effective price of in-home care. The latter is intended to capture the availability of
informal care by family members.

In this section we assume that there is a single nursing home operated by a monopolist.
The monopolist observes the distribution of individuals and their Medicaid eligibility and

perfectly predicts the aggregate demand when deciding the price and intensity of care.

14See Section 5 for more details of the cost comparisons across different LTC options.
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3.1 The Demand Side

Individual preferences are defined over consumption of care services ¢* of type k € {H, N},

where H denotes in-home care and N denotes nursing-home care, and non-care goods c:
U* = u(d") +v(c),

where u(.) and v(.) are increasing, continuous, twice continuously differentiable, concave,
and satisfy the Inada conditions. For expositional purposes in this section, we assume that
preferences are also homothetic. Individual resources consist of wealth w and government
transfers TR* for care k, which are allocated between expenditures on care, LTC*, and
non-care goods:

LTC* + ¢ =w+ TR

The cost of ¢ hours of in-home care at a price p per hour is LT'CH = pq, and the cost of a
nursing home stay, which comes with fixed intensity Q, is LT'CY = P.

We first examine the care decision in the absence of public assistance for long-term care
(TR* = 0, Vk). The optimal intensity of out-of-pocket in-home care, ¢, satisfies the first-

order condition:
u'(q) = pv'(w — pg). (1)

Utility attained under in-home care determines the reservation utility for a potential nursing

home entrant:

U™ (w, p) = u(q) + v(w — pg). (2)

Both the optimal out-of-pocket in-home care and the reservation utility are increasing in

wealth and declining in the price of in-home care.

3.1.1 Private Demand for Nursing Home Care

Taking as given the intensity of nursing home care, (), and the price of bed, P, an individual
chooses nursing home care if the utility attained in a nursing home exceeds her reservation
utility:

UN(w, P,Q) = w(Q) +v(w — P) > U (w, p). (3)

For each individual wealth level w, the participation constraint (3) determines the reser-
vation level of nursing home intensity Q(w, P, p), such that for Q > Q(w, P, p) the individual

strictly prefers nursing home and for @ < Q(w, P, p)—in-home care. Our quantitative model
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will consider two types of individuals, with and without family support. Individuals with
family support— those who have either able spouses and/or a child nearby— face a lower
price of in-home care compared to a single individual without a child living nearby: pr < pgs.
On Figure la, optimal in-home care allocations of these individuals are indicated by points
F and S. The indifference curves passing through those points correspond to their partici-
pation constraints (3). Any nursing home intensity-price combination that delivers a point
above the indifference curve is accepted. A nursing home charging price P would have to
deliver at least Qg for the single individual, and at least QQr for the one with family. A
nursing home with the intensity-price offer associated with point IV is accepted by the single
individual but not by the individual with family.

The marginal individuals—those with binding participation constraints, Q = Q(w, P, p)—
determine the demand schedule faced by the nursing home. Hence properties of the demand

for nursing home care can be derived from the properties of the reservation intensity function.

Proposition 1: The reservation intensity Q(w, P, p) is U-shaped in wealth, increasing in
the price of the nursing home and declining in the price of in-home care.
Proof: See Appendix B.1.

Figure 1: Extensive margins of demand
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Figure 1b illustrates the implications of the Proposition 1 in a community of individuals

facing the same price of in-home care which is higher than the unit price of nursing home
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care (e.g., single individuals without family support).'® The marginal individual with wealth
w! is indifferent between a nursing home with intensity Q (point L) at price P and a less
intensive in-home care. Although the price of the in-home care exceeds the unit price of the
nursing home care, what matters is the shadow price of the nursing home care, given by the
marginal utility of the non-care consumption and reflected in the slope of the indifference
curve at point L. It is in this sense that the inflexibility of the nursing home care effectively
makes it too expensive (the shadow price is too high) for the individuals with wealth w < w’.
The marginal individual with wealth w' is also indifferent between the nursing home (point
R) and a more intensive in-home care. Although the richer marginal individual faces a lower
shadow price of the nursing home care, her demand for care is high. The inflexibility of the
nursing home care implies that richer individuals (with wealth w > w') find that nursing
home provides insufficient intensity. Individuals with wealth in-between the two cut-offs
strictly prefer nursing home care. Thus, in-home care is chosen by poorer individuals for
whom nursing home is effectively too expensive and who have to make do with little care, as
well as by richer individuals, who demand higher intensity of care. Moreover, higher nursing
home intensity, achieved by raising the blue line on Figure 1b, would attract more residents
at both ends of the wealth spectrum (see Appendix B.1 for details).

Let the distribution of individuals be continuous over the support w € [w, | with cdf
®;(w) and a continuous positive pdf ¢;(w), i € {S, F'}. Let 1; be the share of individuals
with the in-home care price p;. Given these assumptions and Proposition 1, the follow-
ing proposition formally states the private demand for nursing home and characterizes its

properties.

Proposition 2. The private demand for nursing home care by individuals of type i €
{S, F'} can be written as follows:

ni(P, Q) = i [®i(wi) — ®i(wi)] (4)

where wealth levels of the marginal individuals, {&;, @;}, solve (3) at equality for each (P, Q, p;),
such that ©; < w;. The demand has standard properties: It decreases in price, and increases

on; on; on;
5p <0, 50 > 0, and op. > 0.

in intensity and the price of in-home care:
Proof: See Appendix B.2.

Figure 2a shows the allocation of care in the space of wealth and the price of in-home

care. Nursing home is chosen by individuals in the middle wealth range and the price of

15The role of Medicaid, which is also described in this figure, is introduced in the next subsection.
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P 16

in-home care exceeding the unit price of nursing home care: p > o)

3.1.2 Nursing Home Demand with Medicaid

Consider a Medicaid LTSS policy that pays for a nursing home of given intensity () and
provides an individual with consumption floor ¢™.!” We assume that the policy pays for
the same amount of the in-home care. For expositional purposes in this section, we also set
the same consumption floor for the Medicaid in-home care recepients, making a Medicaid
enrollee indifferent between the nursing home and in-home care. Without loss of generality,
here we allocate such individuals to the nursing home care.

To enroll in the Medicaid LTSS program, an individual must require long-term care and
his resources must be insufficient to achieve the consumption floor on his own under nursing
home care. Those who receive Medicaid transfers cannot keep any wealth.

An individual chooses among three options: in-home care (k = H), out-of-pocket nursing
home care (k = N), and Medicaid nursing home (k = M):

maX{UH(w,p),UN(w,P,Q),UM(cM,Q)}, (5)

where UM (™, Q) = u(Q) + v(cM).

Conditional on using the nursing home, the choice between the Medicaid and OOP option
is trivial: Medicaid is preferred if w < ¢™ + P. The most relevant trade-off here is between
the in-home care, which has an advantage of flexible care intensity and consumption, and
the Medicaid nursing home, which requires giving up all wealth and delivers fixed levels
of care intensity and consumption. Figure la shows a single individual who is indifferent
between the Medicaid nursing home (point M) and the OOP in-home care (point S). QM is
the minimum level of nursing home care that makes Medicaid consumption ¢ an attractive
option for this individual. The individual with family and, hence, lower price of the in-home
care, would require a much higher intensity of care for Medicaid option to be beneficial.
Point M on Figure 1b indicates the same marginal individual: Individuals with wealth levels
below w?! strictly prefer Medicaid nursing home while his richer neighbors prefer the in-home
care.

Figure 1b maps the choice of care across the wealth distribution given the price of the

16Tn the quantitative model, we allow for preference shocks that introduce a random component to the
choice of care so that some individuals with low price of in-home care prefer nursing home care.

ITThis set up differs from the quantitative model which features fixed consumption value of nursing home.
The discrepancy is due to the static versus dynamic setup and for the ease of exposition: In the static model,
we abstract from the consumption value of nursing home and interpret consumption of private residents as
capturing the bequest value of their wealth. To be able to examine effects of generosity of Medicaid in the
static model, ¢™ has to be one of the Medicaid policy parameters.
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in-home care. There are 4 distinct regions: Nursing home is used by the poor individuals
with the help of Medicaid and by a set of relatively well-off individuals paying out of pocket,
while the rest choose the out-of-pocket in-home care. This allocation of care gives rise to
the U-shaped pattern of the nursing home care utilization in our quantitative model.

Figure 2a shows the allocation of care in the space of in-home care price and wealth, given
the intensity and price of nursing home, as well as the consumption value of the Medicaid
nursing home. Consider two levels of the in-home care prices: pp < g (with family) and
ps > g (single, without family). For singles, poor individuals rely on Medicaid, middle-
income individuals choose the OOP nursing home and the rest use the in-home care. For
individuals with family, poor use Medicaid nursing home, and the rest use a relatively cheap
in-home care. For the rest of this subsection, we focus on these two types of individuals,
with wealth levels such that the marginal tradeoff is between the Medicaid nursing home
and the in-home care, i.e., w < M + P.

As the utility of the Medicaid nursing home stay increases, either due to a higher care
intensity or higher Medicaid consumption floor, the Medicaid option becomes attractive to
individuals with more resources at each in-home care price. Figure 2b shows the overall
increase in demand for the Medicaid nursing home due to a higher consumption floor, and a
similar effect occurs due to a higher intensity of the nursing home care (Figure 2¢). However,
as discussed in Section 3.1.1, higher nursing home intensity also expands the pool of the out-
of-pocket residents by drawing them from the in-home care pool on both side of the wealth
spectrum. Finally, an increase in the price of nursing home bed has the opposite effect on the
private demand for nursing home, but has no effect on the frontier separating the Medicaid
nursing home residents and the out-of-pocket in-home care recipients (Figure 2d).

Given the assumptions on the distribution of agents made in Section 3.1.1, the following
propositions formally state the Medicaid demand for nursing home care and summarize its

properties.

Proposition 3. The Medicaid demand for nursing home care by individuals of type i €
{F,S} can be stated as

mi(Qle™) = 1@ [w™ (Qlc", pi)], (6)

where wM(Q|cM, p;) < CM + P is the wealth of the marginal individual of type i who is
indifferent between the out-of-pocket in-home care and the Medicaid nursing home, with
wWwM(Q|cM, pr) < wM(Q|cM, ps). The Medicaid demand for nursing home care by individuals

of type i € {F, S} has the following properties:
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Figure 2: Effects of changes in Medicaid eligibility, Medicaid consumption, and price of
nursing home on the demand for care
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1. The slope of the demand over intensity is positive: %’g > 0.

2. The demand is increasing in the Medicaid generosity (consumption floor): gﬂ} > 0.

3. The slope of the demand over intensity increases with the Medicaid generosity if the

wealth density is either increasing at w™ or does not decline too fast: a‘z;gz;d > 0 if

@' (WM) > —e where € is sufficiently small.

Proof: See Appendix B.3.

These properties will be relevant when discussing effects of the Medicaid generosity on
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the nursing home decisions. To sum up, the aggregate demand for nursing home care consists
of private payers’ demand and Medicaid enrollees’ demand. Private payers are individuals
in the middle range of the wealth distribution, for whom intensity of the nursing home care
is close to what they would have chosen under the out-of-pocket in-home care. Medicaid
allows poor individuals, who are priced out of nursing home care, to achieve higher levels of
care relative to the out-of-pocket in-home care. While the number of private residents can
be controlled with both price and intensity of the nursing home care, the Medicaid demand

only responds to the latter.

3.2 The Supply Side

3.2.1 Nursing Home Problem

We now consider the decisions of a monopolistic nursing home that takes as given the demand
for beds studied above. The nursing home chooses the price and intensity of care. We assume
that intensity of care is a public good: The nursing home cannot discriminate among the
residents on intensity. We also rule out price discrimination. Although the nursing home
cannot deny a bed to a Medicaid resident, it can still control the Medicaid demand for its
beds by varying the intensity of care. The nursing home takes as given the reimbursement
rate, M < P, set and paid by Medicaid, and in this sense, it acts as a partial price-taker.'®

The nursing home faces the cost schedule C(N, @), where N = n+m is the total number of
beds, with the following properties: The marginal cost of bed Cy is increasing in the number
of beds and intensity (Cny > 0, Cnyg > 0) and the marginal cost of a unit of intensity (an
hour of care) is non-increasing in the total intensity (Coo < 0). These assumptions are
consistent with nursing home capacity constraints and potential increasing returns to scale
in intensity due to the centralized care provision.'”

The nursing home chooses price and intensity taking as given aggregate private demand
n(P,Q)= > niP,Qlp;) and aggregate Medicaid demand m(Q|c™) = Y mi(Q|cM, p;):

i=S,F i=S,F

max Mm(Q|e™) + P(P,Q) —C(n(P.Q) + m(Q). Q). (7)

)

The first-order conditions for price and intensity are:

I81f servicing all qualifying residents implies negative profits, the nursing home does not operate.
19These assumptions are also consistent with the results of our parameterization procedure for the quan-
titative model, which does not pre-impose these conditions (see Section 5).
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~(P—Cx) S = n(P.Q), ®)
<M—cN>§—g+<P—cN>§—g=cQ. ()

The terms in parentheses on the left-hand side of these equations correspond to profit mar-
gins: (P — Cy) is the marginal profit on a private bed and (M — Cy) is the marginal profit
on a Medicaid bed, which we assume to be positive. Equation (8) ensures that, at the op-
timum, the benefit of increasing price by $1 on each of n private residents (the right-hand
side) equals the loss in profits due to the residents forgoing nursing home in favor of rela-
tively cheaper in-home care (the left-hand side). Equation (9) weighs the cost of increasing
intensity by 1 hour (the right-hand side) against the benefits—marginal profits generated by
the additional demand for the nursing home care (the left-hand side) from both private and

Medicaid residents attracted by the higher intensity.?’

3.2.2 The Role of Medicaid

One of the main goals of this paper is to understand how Medicaid affects the nursing
home market: intensity of care, price of bed, number of beds, distribution of residents, and
overall welfare. Although assessing many of these effects requires a quantitative analysis, the
purpose of this section is to highlight the channels underlying the nursing home’s incentives
as well as to identify unambiguous effects whenever possible.

In our analysis, Medicaid is characterised by two policy variables: the reimbursement

M on the demand side. We assume

rate M on the supply side and the consumption floor ¢
that nursing homes cannot reject an eligible Medicaid resident in favor of a private resident.

Suppose there exists a market equilibrium where the nursing home makes positive profits
given Medicaid policy (M, ™). Now consider a more generous Medicaid policy: first, on the

supply side, then, on the demand side.

Medicaid generosity on the supply side Consider an increase in the Medicaid reim-
bursement rate M. The policy change directly increases the profit margin on a Medicaid bed
on the left-hand side of (9). The higher return on Medicaid beds induces nursing home to
supply higher intensity of care in order to attract more Medicaid residents. The higher care

intensity, in turn, increases the private demand. Decreasing returns to the number of beds

20Without Medicaid residents, the solution to the monopolist problem is standard and may feature under-
or oversupply of intensity relative to the competitive outcome, depending on the private demand elasticities
with respect to intensity.
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imply that higher number of residents coupled with the higher intensity raises the marginal

cost of bed, Cy(n + m, Q), and reduces the profit margins on both types of beds. Holding
, 35
the marginal cost of raising the price of bed (the left-hand side of (8)), while larger number

the slope of the private demand constant, lower profit margin on a private bed reduces

of private payers increases return to raising the price (the right-hand side of (8)). However,
whether the price increases depends on how the slopes of the demand responds to higher

intensity, i.e., on the sign of a%anQ' Furthermore, increasing returns to scale in intensity re-

duce the marginal cost of an extra hour of care, further stimulating raising intensity of care.
While it is unambiguous that both the number of Medicaid beds and intensity increase, the
effects on the number and price of private beds are ambiguous. Both the nursing home and
its Medicaid residents stand to benefit from the higher reimbursement rate while the private

LTC recipient may be disadvantaged.

Medicaid generosity on demand side Now consider an increase in the consumption
floor for the Medicaid nursing home residents, ¢™. Property 2 in Proposition 3 states that
a higher consumption floor stimulates demand for the nursing home care and increases the
number of its residents, holding all else constant. The inflow of the Medicaid residents has
a direct impact on the marginal costs of bed and care intensity, Cy and Cg, which reduce
the profit margins on both types of beds and reduce incentives to provide higher intensity of
care. At the same time, there are two channels that promote higher intensity: higher demand
elasticities with respect to intensity and lower marginal cost of intensity. The former effect
has been discussed in Proposition 3, property 3: A higher consumption floor amplifies the
response of the Medicaid demand to a change in intensity provided the loss on the density
margin is small or non-negative. The latter channel arises due to the assumption of increasing
returns to scale in intensity. In the end, the effect on the intensity of care is ambiguous.
Nevertheless, the price unambiguously increases and the number of private beds falls as the
cost of raising the price on private beds declines. To sum up, a more generous policy on
the demand side crowds out private beds with Medicaid beds and increases the price of bed,

while its effect on the intensity of care and nursing home profits is ambiguous.

Thus, Medicaid generosity targeted at either the demand or supply side affects both
sides of the nursing home market. Both policies increase the share of Medicaid beds and,
hence, increase Medicaid outlays. A higher Medicaid reimbursement rate directly benefits
nursing homes with some of the benefits being passed on to the existing and new residents in
terms of a higher intensity. A higher consumption floor directly benefits existing Medicaid
nursing home residents as well as those who switch from the out-of-pocket in-home care

to the Medicaid nursing home in terms of consumption but has ambiguous effects on the
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intensity of care used.

4 Quantitative Model

Our quantitative model extends the stylized model in the following ways. On the household
side, the optimization problem is dynamic. Retired households live for up to T years and
face uncertainty about their health, which determines their LTC need, own and spouse
survival, and, for those with children, child proximity. In addition to the LTC choice, they
make saving decisions and value bequests. On the supply side, we explicitly model local

competition among nursing homes.

4.1 Households

Households in our model are heterogeneous in their age, wealth, income, family structure, and
health. We start by describing the household state, preferences, LTC options, government
transfers, and the budget constraints faced by the household in each period given its state.

The full dynamic problem of the household is presented at the end.

4.1.1 Household State

In each period, the following variables summarize the current state of a household:
1. Age (t): For simplicity, for couples, we assume that they have the same age.
2. Wealth (W,): The total value of wealth owned by the household.?!

3. Health (hy = {hy4, hye}): This captures the health status of alive members of the
household. Potential values it can take are Good, Fair, and Bad, where Bad means
the individual needs help with ADLs. Bad is further divided into two states depending
on how much help with ADLs needed: low need for help with the ADLs (ADLL), and
high need for help with the ADLs (ADLH). Being Good and Fair has no difference
in terms of the current demand for long-term care (which is zero) but it affects the
health transition probabilities.?? It is a vector with two elements, capturing health of

male (h,,,) and female (h,) separately.

21For tractability, we do not distinguish housing and financial wealth.

22Tn mapping these categories to the HRS, Good is defined as not needing help with ADLs and the self-
reported health status being excellent, very good, or good; Fair is defined as not needing help with ADLs
and the self-reported health status being fair or poor.

21



4. Family status (F;): This captures the following information: (i) whether the male and
female spouses are alive or not; (ii) whether the household has a living child or not;

(iii) if there is a living child, whether the household has a child within 10 miles or not.

5. Income (Y; = {Y,,+, Y}, }): This captures the retirement income from Social Security
and defined-benefit pensions for alive members of the household. It is a vector with

two elements, capturing income of male (Y}, ;) and female (Y};) separately.

6. Permanent income (PI): This captures the average earnings made while household

members were working.

To simplify the notation, we omit the age subscripts in the household problems below. Next
period variables are denoted with a prime (').

The exogenous state variables evolve over time in the following way. Each member’s
health (h,,, hy) evolves following a first-order Markov process, where it has the four states
described above—Good, Fair, ADLL, and ADLH—as well as Death as the absorbing
state. The health transition matrix is a function of age, gender, martial status (single versus
coupled), and permanent income (PI) of households. Retirement income ({Y,,,Y;} =Y)
does not change over time except when a member is widowed and starts receiving a survivor
benefit. That is, this member is reassigned the larger value in the couple’s income vector.”?
Lastly, the family situation (F') changes when one is widowed. Not only that household
becomes single but also, for households with a child but not within the 10-mile radius,
consistently with the HRS data, we allow for a 50% chance that a child moves within the

10-mile radius.

4.1.2 Preferences
Households face the following flow utility function:
Ule,q kb, F) = Y 1y[00u(qh; hy) + v(cy + TV Ay + T=VMA )], (10)
g=m,f

where 15 is the indicator function that takes the value of one if the member of the corre-
sponding gender is alive, and zero otherwise. For couples, this is the sum of the utilities

of two members. Each member’s flow utility is composed of two terms: utility from LTC

Z3This is based on the following observations. For Social Security, the widowed can choose her/his own
benefit or 100% of the deceased spouse’s benefits. For defined-benefit pensions, Johnson et al. (2003) report
that the vast majority (72%) of males, who are more likely to have higher retirement income, choose joint-
and-survivor pensions while a small fraction (31%) of females do so.
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consumption (the first term inside the square bracket) and that from non-care consumption
(the second term).

The relative importance of care consumption is governed by the utility multiplier, 63. This
parameter depends on the current health. In particular, it is zero when the health is Good
or Fair (because we do not explicitly model health care other than long-term care), while it
takes positive values when the health is Bad. u is an increasing and concave function of the
hours of care received (q;f) and the superscript k refers to the type of care chosen (discussed
below). Note that we allow the health state to affect not only 03 but also u, to capture the
possibility that the subsistence level of long-term care may be different between ADLL and
ADLH.

The non-care utility function, v, is increasing and concave in the non-care consumption,
which includes consumption of goods and services purchased, ¢,, and the consumption value
of a nursing home stay: A, for a private resident or A for a Medicaid resident (see
below).

4.1.3 Long-term Care Options

When a member’s health is Bad, households can choose to either enter a nursing home or
use in-home care.?* For each option, households can choose to pay out of pocket or to rely
on Medicaid. Let K = {N, XM, H,HM} denote the set of all the LTC options, where
N = {1,...,J} denotes the set of nursing homes. Then for j € X, k = j means entering
nursing home 5 out of pocket and k = jM means entering it as a Medicaid resident. £k = H
means using in-home care paying out of pocket and k = HM means using it relying on
Medicaid.

Nursing home j provides (); hours of care for both out-of-pocket (k = j) and Medicaid
(k = jM) residents. The differences between an out-of-pocket nursing home stay and a
Medicaid nursing home stay are their costs and the consumption value of the stay. The out-
of-pocket cost is P; per year. Staying in a nursing home as a private patient also comes with
consumption value, Ay (assumed to be the same across nursing homes). Medicaid patients
do not pay the cost of care out of pocket, but they can keep their wealth and income only
up to certain limits (see the explanations on the transfers below in this subsection). The

consumption value of Medicaid nursing home stay, Agxys, can be smaller than Ay. This is

24Tn the case when both members’ health statuses are Bad, we do not allow them to choose different
care options. Either both enter a nursing home or both use in-home care. This shouldn’t have a noticeable
impact on the results as it is very rare that both members need help with ADLs at the same time (happens
to about 1% of households above age 70).
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to capture the possibility of public care aversion (Ameriks et al.; 2011) and nursing homes
providing fewer amenities to public patients.

The main benefit of using in-home care out of pocket (k = H) is the flexibility in choosing
the care hours based on one’s needs and preferences. The cost per hour of care is p(F, h),
so the total cost is p(F,h)q,, where g, is the hours of care demanded by the individual.
Note that the unit price of care depends on the family structure and the health status. This
is to allow for the possibility that the effective cost of using in-home care may be lower if
they have a healthy spouse or a child living nearby. For single households, or for those with
both spouses needing help with ADLs, they also need to pay for housekeeping services. We
assume that those households need to pay additional fixed cost, =, regardless of the number
of care hours used.

For the Medicaid-funded in-home care (k = HM), we assume that Medicaid pays up
to some number of hours, Q. Because the out-of-pocket price is zero, individuals in the
model always use the maximum allowed number of hours. Households using this option face
the same regulation regarding income and wealth to be kept as in the Medicaid nursing home

option.

4.1.4 Transfers

Transfers in our model ensure that non-care consumption does not fall below level Ay,
guaranteed by government programs. Moreover, households with long-term care needs are
in addition subject to Medicaid regulations on the amount of income and wealth Medicaid
enrollees can keep.”” We assume that Medicaid pays care providers directly, so the LTC
costs covered by Medicaid do not appear in the transfers to households. There are three

potential cases.

e Households that do not receive care based on Medicaid receive a transfer when their

own financial resources cannot cover the minimum non-care consumption Ayy:

TR =maz{0, > 1,[Aw —Y,] - W} (11)

g=m,f

e Households with all members enrolled in Medicaid are not allowed to keep any in-

come or wealth. In addition, each Medicaid enrollee using in-home care receives a

25This, in part, reflects the spend down of wealth before households become eligible for Medicaid, though
we do not explicitly model intra-period switchings in LTC choices.
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consumption transfer which guarantees the minimum non-care consumption:

TR= )Y 1,[ApT="M v ] —W. (12)

g=m,f

e Coupled households such that one member (g = i) is a Medicaid LTSS enrollee and
the other member (¢ = j) does not require long-term care can keep a part of their
income and wealth according to the following rules. For income, the healthy spouse
can keep the larger value between her/his income and a certain lower bound that is
set to prevent impoverishment of the healthy spouse (Y). For wealth, the household
can keep the full amount of its assets up to the threshold W, and 50% of wealth above
W. The amount of wealth it can keep cannot be larger than W + W, where W is
the parameter that puts the upper bound on the wealth kept in conjunction with W.

Hence, the transfer is determined as:

TR =ApIf=*M W — 3~ 1,Y, + max{Y;, Y} (13)
g=m,f

+ min {W, W} 4 max {0, min [0.5 (W — W), W]} .

For the parameters used to specify the exact Medicaid eligibility criteria (and hence the
transfers according to the above equations), there are variations across states. We set these

parameters based on the rule from Pennsylvania (see Section 5).
4.1.5 Budget Constraint
The budget constraint defines the evolution of the household beginning-of-period wealth W
W' =(1+r) <W+ > 1, Y, — ¢y — LTCF(gy. b, F)] +TR>. (14)
g=m,f

Wealth is accumulated with the retirement income net of expenditures and government trans-
fers (T'R) associated with Medicaid LTSS programs. Expenditures include consumption of
non-care goods and services and out-of-pocket costs of care services. The latter depends on

the health as well as type and quantity of care received:
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P, ifk=j Vjen
LTCy (¢, 0, F) = {p(h,F)g, +E(h, F) ifk=H
0 if k€ {jM}jen; k=HM; or h, € {G, F}.

The last case indicates that the LTC expenditure is zero for Medicaid enrollees and for those
in Good or Fair health.

4.1.6 Full Dynamic Problem

Let X = {t,W,h, F,Y; PI} be the set of household-specific states and P and Q be the
vectors of prices and care intensity set by the nursing homes. The value of care option
k € {0, K}, where k = 0 applies to households without LTC needs is determined by solving

VHX; P, Q) = max {U(c, g, k; h, F)+ (15)
c,q,W’

BE [n(t,h, F; PI)V(X; P, Q) + (1 —n(t,h, F; PT))b(W')]}

where X' = {t + 1, W’ 1/, F", Y’; PI}, and subject to the budget constraint (equation 14),
the transfer rules (equations 11-13), the stochastic transitions of health and associated tran-
sitions of retirement income and family status explained in Section 4.1.1. ( is a time discount
factor, n is the probability of survival, and b is the bequest utility function. V(.), the con-

tinuation value of the household, is determined by the choice of care type k as follows:

VE(X; P, Q) if k=0,
V(X;P,Q) =
E; [mSX{Vk(X; P.Q) + 935505}] if ke K.
where 55 is a preference shock drawn for each care option available, #id across nursing
homes, time, and households, and scaled by 9205. The preference shock effectively introduces
heterogeneity in the goods produced by nursing homes, which is necessary for modelling the
competition of nursing homes on price consistently with the long-term care market evidence.
In our model, the preference shocks account for other factors relevant for the choice but not
explicitly modeled, such as distance from family and specific nursing home amenities. o¢
governs the relative importance of the preference shocks.?® Assuming the shocks are drawn

from a standard extreme value type I distribution, the probability of choosing care option

26Scaling the preference shocks by 0’; ensures that the relative importance of the preference shocks are
similar across states with different needs for care.
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k € K by the household member g is given by:

exp (Vk(?(;P, Q)/(QZ%))
> exp (V’“(X; P, Q)/(QZUE)) ‘

keK

™(X;P,Q) =

4.1.7 Demand for Nursing Home Care

The solution to the optimization problem (15) produces individual probabilities of selecting
each care option. Let U(P, Q) denote the distribution of households over the state space X =
{{1,..., T}x Ry x{Death,Good, Fair, ADLL, ADLH }x{Death, Good, Fair, ADLL, ADLH } x
{No Child, Child nearby, Child not nearby} x RY x R3}. Aggregated across individuals,

the probabilities give rise to the private and Medicaid demand schedules for nursing home j:

Q= [ 3 LmXP.QuP.Q) (17)
Xex 9=m.f

m@= [ ¥ L,m P Qau(P.Q) (18)
Xex 9=m.f

where n;(.) and m;(.) are residual demands for nursing home j from private payers and
Medicaid enrollees, respectively. As in Section 3, given the Medicaid rules, demand from the
Medicaid enrollees (18) depends only on the care intensities, Q, and not the prices, P. The
private demand depends on both prices and intensities of care. Moreover, the iid preference

shocks ensure that the demand schedules are symmetric across the nursing homes.

4.2 Nursing Homes

On the supply side, there are J nursing homes that face identical cost structure. They
observe the demand for nursing home care and compete in a local market by simultaneously
choosing price and intensity of care.

Nursing home j takes as given prices and care intensity of the other nursing homes (P_;

and Q_;) on the market and maximizes profits by choosing its price and intensity:

max n;(Fj, QjP—j, Q) P +m;(Q;1Q—5) M — C(N;, @5) — X, (19)

Jrx]

where N; = n;(P;, Q;|P_;, Q_;) + m;(Q;1Q-;) (20)

where Y is the per-period fixed cost of operation and M is the Medicaid reimbursement rate.

27



N; is the total number of patients.?” The variable cost function C(.) is an increasing function
of both the number of patients and the intensity of care.

Since nursing homes in our model face the same cost structure, the solution to the problem
is identical for all J nursing homes given the demand schedules. The associated first order

conditions are similar to the ones derived in Section 3:

on.

(P, = Oy (N}, Q)5 = mi(N, QP Q). (21)
J
om,; on,

(M = Cy(N;, Q1)) 5 + (P = Cx(N;, Q0)) 555 = CalNy, Q) (22)
J J

As in the simple model in Section 3.2., decreasing returns to scale in the number of beds
create a trade-off between the number of Medicaid and out-of-pocket residents. The nursing
home uses intensity of care to control the total number of residents and the out-of-pocket
price to control the composition of residents. The relative demand elasticities play a key role
in the trade-off.

4.2.1 Nursing Home Market Equilibrium

Symmetric solutions to the nursing home problems given the demand schedules and symmet-
ric demand schedules faced by the nursing homes imply that we can focus on a symmetric

Nash equilibrium:

Definition Given the Medicaid LTSS policy—reimbursement rate (M) and the transfer
rules (T'R) for the households, where the latter determines the residual demands (17) and
(18) faced by each nursing home j € {1, ..., J}, a nursing home market equilibrium is a pair
of symmetric price and quality vectors—P* and Q*, where P; = P* and Q); = Q* for all
je{l,---,J}—such that for each nursing home j, P; = P* and Q; = Q* mazimize its
profit (19) given P*; and Q* .

The resulting equilibrium allocation of beds is symmetric across nursing homes: n* =
n;(P*, Q%) and m* = m;(Q*), j € {1,---,J}. Although we do not model the market-entry
stage of the game, we check that the profit (19) obtained under P* and Q* is positive but
not large enough to induce a new nursing home to enter given entry cost £, such that J is

the equilibrium number of nursing homes.

2"We do not model the capacity constraint from the Certificate-of-Needs law as it does not apply to the
Pennsylvania nursing home market.
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5 Parameterization

We parametrize the model in three steps. First, we set the values of parameters which can
be directly inferred from the macro data, the Medicaid rules, or existing literature. Second,
we estimate the health transition processes and the number of nursing homes in the local
market using micro data. Third, for the parameters with no direct macro or micro evidence,
we use an indirect inference methodology which solves for the model parameters by targeting
a set of relevant empirical moments with the equilibrium model moments. Table 3 lists the
parameters in the model and the assigned values. In the rest of this subsection, we explain

the parameterization in more detail.

5.1 Preferences
We use a standard CRRA utility function for non-care consumption:

ctmn

v(c)

= _ 23
T (23)
We set 7, = 3, which is a standard value in the literature.

For care consumption, we use a CRRA utility function with a subsistence level of care

consumption (kj, > 0):

u(gh) = = —,

(24)
The subsistence level of care consumption governs the left tail of the distribution of care
hours used (g). We set it to be 300 hours per year for h = ADLH and 50 hours per
year for h = ADLL to match the 25-th percentiles of the distribution of ¢ from the model
to their empirical counterparts, conditional on h. Note that with the utility multiplier,
O, in the overall flow utility function (equation 10), our utility function essentially has
the same functional form as in Ameriks et al. (forthcoming). The utility multiplier affects
the overall level of care consumption. We set it to match the average care hours used,
conditional on being ADLL and ADLH, separately. We allow preferences over care and
non-care consumption to differ in the risk aversion. In fact, to reproduce the long right tail
of care hours in the data, the model requires that the marginal utility of care consumption
diminishes more slowly than that of the non-care consumption utility function, achieved with
Y2 < 1. More specifically, we target the mean/median ratio of care hours under ADLH,
and set 7, = 1.2.
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However, in the data, the selection into in-home care and nursing-home care is only
partially explained by the observable characteristics. As documented in Table 2, conditional
on the household resources, a less favored option is still chosen with a significant probability.
Preference shocks £*, drawn from the extreme value type I distribution, capture other factors
not explicitly modeled here. The scale of the preference shock, o¢, governs the probability
of the less preferred option to be chosen conditional on observables. We set the value of
this parameter such that the overall probabilities assigned to the less preferred options,
conditional on observables, are close to the numbers reported in Table 2 (see Section 5.6).%

We set the risk-free interest rate (r) to be 3 percent per year and the time discount
factor (B) such that g = ﬁ Following Ameriks et al. (forthcoming), we use the following

functional form for the bequest utility function:

(W — Iib)li’y

b(W) = 6, =

) (25)
where 6, determines the overall strength of the bequest motive while x;, < 0 makes the
bequest a luxury good compared to non-care consumption. Based on the estimates from

Ameriks et al. (forthcoming), we set 6, = 1 and k, = —$8K.

5.2 Initial Joint Distribution and Health Transitions

The model starts from age 70 and individuals can live up to age 110 (7" = 110). To obtain
the initial joint distribution of the state variables at the youngest age (70), we use the cross-
section of the following households from a single wave (HRS 2014): (i) single households
between ages 68 and 72; (ii) coupled households with an average age between 68 and 72 and
where the age difference between the spouses is less than 10 years. There are 1,247 such
households.

Starting from this initial joint distribution, we generate a representative population of
Americans older than 70 from the model by simulating their health transitions using the
transition matrices estimated from the HRS data.?” Note that we do not allow for aging of

the population as we focus on the stationary distribution in a nursing home market.

28To make sure that options which are equally valued net of the preference shock—in-home care versus
nursing home—are chosen with equal probabilities regardless of the value of ¢*, we allow the households
to draw J preference shocks for the out-of-pocket in-home option and J shocks for the Medicaid in-home
care—symmetrically to the nursing home options. This can be viewed as a choice over multiple in-home care
agencies which we do not model explicitly.

29To reduce the sampling error in the simulation, we create 100 clones of each household from the initial
joint distribution. We apply the sampling weights from the HRS, which are rescaled to have the total
elderly population in the model as the same as that in an average nursing home market according to the
Pennsylvania Department Health data and the census (24,000), in all the analyses in this paper.
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The transition matrices over the five health states (Good, Fair, ADLL, ADLH, and
death) are functions of the age and gender of each member, whether single or coupled,
as well as the permanent income (PI) of the household, as in Jones et al. (2018). We
measure the permanent income as the sum of Social Security and defined-benefit pension
incomes because that can be considered as a proxy for the lifetime earning of households.
See Appendix A for more details on the transition matrix estimation and the stationary

distribution of population in terms of age, health, and family structure.

5.3 Long-term Care Costs

The out-of-pocket cost and care intensity of a nursing home stay are determined in the
equilibrium, as an outcome of local competition among nursing homes. As explained below,
we set the parameters in the nursing home cost function such that the equilibrium price
(P;) and the intensity (Q);)—which are common across nursing homes in the symmetric
equilibrium—are $85K per year and 2,000 hours per year, respectively, based on the Nursing
Home Reports data for the former and the standard value used in the literature for the latter
(e.g., Mommaerts, 2016). Regarding the consumption value of an out-of-pocket nursing
home stay (Ay), Hackmann (2019) reports that the non-health-related resident cost for a
nursing home is about one-third of the health-related cost. Based on this, we assume that
Ay = $20K, approximately a quarter of the out-of-pocket expense. We set Ay to be
$10.1K, about half of A, to match the share of Medicaid patients that enter a nursing
home, which is an increasing function of this parameter.

The in-home care expenses are composed of two parts for those without family support:
The per-unit price (pg, where NF' stands for no family support) and the fixed cost of using
in-home care (Z). Genworth (2019) reports that, in 2019, in-home care costs between $20
and $50 per hour depending on the qualification of care provider and types of care needed.
We set pg to be $35 per hour (in 2017 dollars), which is close to the upper bound of this
range. We make this choice because the unit of care hour used for this option should be
comparable to that in nursing home care where care is typically provided by skilled nurses.
This value is also consistent with the formal heavy-care cost used in Mommaerts (2016).
= captures the fact that to receive care at home while not having any family to rely on,
the patient also has to purchase services that replace basic home production. Achou (2016)
reports that the average home production among older couples is between 1,000 to 1,500
hours per year. We set = to be $20K per year based on this information. We assume that
individuals with family support do not face a fixed cost of using in-home care. In addition,

we allow the unit cost of in-home care be lower for those with family to reflect the lower
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opportunity costs (foregone wages and/or leisure) of care providers.” We set pp to be half
of pg, to match the difference in the share of in-home care between those who do and do not
have family support.

Note that, for private patients whose demand for care is close to 2,000 hours per year and
without family support, entering a nursing home is a more cost-effective option than using
in-home care. Given that a nursing home stay comes with $20K of consumption value, the
effective cost of 2,000 hours of care is $65K. For in-home care, individuals without family
support need to spend $70K to receive 2,000 hours of care ($35 x 2000), so even without
taking into account the fixed cost of using in-home care (Z), in-home care is a more expensive
option. This reflects the increasing returns to scale over the intensity of care feasible under
the institutional setup (see below). Of course, for those whose demand for care is not close
to 2,000 hours per year, or for those with family support, in-home care will be a more

economical option.

5.4 Medicaid Rules and SSI Transfer

There are variations across states in how much income and wealth households with a Med-
icaid patient and a healthy spouse can keep. We set the values of the parameters in this
rule based on Pennsylvania.?’ The minimum amount of income to be kept (Y) is set to be
$25K, which is the average between the minimum ($20K) and the maximum ($30K) values
of the Minimum Monthly Maintenance Needs Allowance set by the federal government. The
threshold up to which households can keep the full value of its wealth (W) is set to be $60K,
based on the fact that the spouse in the community can keep the house and the median value
of home equity among couples that are under Medicaid in the HRS is $60K. The maximum
amount of wealth those households can keep in addition to the home equity (W) is $120K
in Pennsylvania.

The Medicaid reimbursement rate (M), the amount that Medicaid pays to nursing homes
per Medicaid patient, is set to be $76.5K based on Hackmann (2019), which is 10% lower
than the out-of-pocket price.

We also allow for the non-care consumption floor (Ay/) for the households who do not
have resources to maintain this level of consumption. We set Ay to be $10K per year based

on the Supplemental Security Income.

30Tf the informal care is provided by an already retired, healthy spouse, the opportunity cost is composed
only of foregone leisure. FEven for the other cases, the effect of informal caregiving on labor supply is
significant only for highly-intensive caregiving (Butrica and Karamcheva, 2014).

3lhttps://www.medicaidplanningassistance.org/medicaid-eligibility-pennsylvania
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5.5 Nursing Home Costs

In the baseline model, there are 11 nursing homes competing in one local nursing home
market, which is 700 square miles in area and has 24,000 people, aged 70 years or older (see
Section 2.2). Nursing homes incur a fixed cost of operation (x), which is set to be $1.3M
per year based on Hackmann (2019). We use the following functional form for the variable

cost function:
C(N;,Q;) = NP Q). (26)

It is governed by three parameters: the scale parameter ¢ and the curvature parameters «
and (8 that determine the returns to scale over the number of patients and the intensity of
care, respectively. We set ¢ such that, at the equilibrium price (P; =$85K) and intensity
(Q; = 2,000 hours) in the baseline, each nursing home has the level of profit that is positive
net of the fixed cost of operation () but not too large, so that the current number of nursing
homes (J = 11) can be supported as an equilibrium. Setting ¢ = 0.177 generates such a
level of profit (see Section 5.6 for more details). The values of o and § target the clearance
of the FOCs (equations 21 and 22) from the nursing home’s maximization problem at the
equilibrium price and intensity in the baseline. The cost function with the inferred parameter
values suggests that the nursing homes have decreasing returns to scale over the number of
residents (o = 1.277 > 1) and increasing returns to scale over intensity (8 = 0.665 < 1).
The former reflects the physical capacity constraint on the number of beds, and keeps the
size of nursing homes consistent with that observed in the data (on average about 140
patients per nursing home). The latter may reflect that additional measures they take to
increase the intensity of care (e.g., hiring skilled nursing staff and specialists, purchasing
medical equipment or providing better amenities) can be efficiently shared by residents in

the institutional set up while it is not possible for in-home care.

5.6 Model Performance

In this subsection, we show that our quantitative model matches the targeted moments well,
on the intensive margin (the number of care hours used) as well as the extensive margin (the
type of care used). We also test the model performance on some non-targeted moments.
Table 4 presents the targeted moments. Empirical and model-generated moments line up
very closely. Panel A shows that the model does a good job in matching the intensive margin
of the distribution conditional on health status, in terms of the average (the target for 6;),

the 25th percentiles (the target for x;), and the mean-to-median ratio (the target for 7s).
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On the extensive margin, conditional on being ADLH, those who have family support—i.e.,
those with either a healthy spouse or a child within 10 miles—are 24 percentage points more
likely to use in-home care. This is generated from the model by having the effective cost of
in-home care to be much lower for those with family support (pr) than for those without
family support (ps). For those on Medicaid, entering a nursing home and using in-home care
are almost equally likely, which is generated by having the consumption value of being in a
nursing home as a Medicaid patient (Axaq) to be about the same as the consumption floor

guaranteed for a Medicaid patient using in-home care (Ayy).?

Table 4: Model fit for the targeted moments

A. Care hours distribution

Health status 25p  50p Mean Mean/Median N (Data)
Data

ADLH 1,188 2,000 2,574 1.28 1,723
ADLL 988 744 1,355 1.82 1,205
Model

ADLH 1,238 2,000 2,493 1.25

ADLL 248 840 1,320 1.57

B. Share of in-home care (under ADLH)

Conditions Data Model N (Data)
Have family help 73 75 1,408
Do not have family help 49 51 315
On Medicaid 49 47 486

Note: Tabulation uses the sample in their 80s. For the care hour distribution,
a nursing home stay is coded as 2,000 hours per year.

The main focus of our quantitative model is to reproduce the LTC demand patterns
across health, family status, and financial resources. The targeted moments mostly span
the first two dimensions. In Figure 3, we examine the model’s ability to reproduce patterns
of LTC utilization across wealth and income quartiles. The empirical moments in Figure
3 (dashed lines), which is a reproduction of Panel A of Table 2, show that the choices are
far from being deterministic even after conditioning on health, wealth/income, and family
status—the less preferred option is still chosen with a significant probability in every case.
Among the 16 cases considered in Figure 3, the average probability that the less preferred
option to be chosen is 33.4%. This was the target for o¢, and the model closely matches that
moment (34.1%). Furthermore, Figure 3 shows that the share of nursing-home care has a U-

shape over financial resources, in particular over wealth. At first, it decreases with financial

32Recall that we assume a Medicaid nursing home stay and using in-home care as a Medicaid patient are
equal in terms of the intensity of care, i.e., ¢ = 2,000.
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Figure 3: Share of nursing-home care (%) conditional on family and financial resources
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Note: Figure uses the sample in their 80s and under ADLH.

resources and then increases. Similar patterns are generated from the model (solid lines),
though the variation in these moments over wealth and income quartiles are not targeted.
The size of the slopes is also similar between the data and the model. The only dimension
with a gap is over income quartiles for those with family: The empirical moments are mostly
flat while the model moments decrease with income.

The model also does a good job in matching how often the Medicaid option is used even
though this is not targeted. After adjusting the under-reporting of Medicaid participation,
39.2% of households in age 80s with an individual under ADLH are Medicaid enrollees in the
HRS data (Section 2.1). In the model simulation, the corresponding number is 41.6%. So
overall, our model is successful in accounting for how health, family, and financial resources

affect the key long-term care choices.
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Figure 4: Likelihood of choosing care options (ADLH, 80 years old)
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Note: The unit of the horizontal axis is log of wealth, where wealth is measured in multiples of
$1,000. For example, log wealth of 4 corresponds to the wealth level exp(4) x $1,000 = $55, 000.

To see what forces in the model generate the observed moments, Figure 4 shows how the
likelihood of choosing each care option varies as a function of family support and financial
resources for an 80-year-old single male under ADLH. The patterns are essentially the same
as what the stylized model (Section 3) predicts, except that the quantitative model now also
allows for roles of unobserved factors in the form of preference shocks (hence, the choices
are not deterministic). To see the impact of income, we compare the figures in the left (with
a very high level of income, $1M per year) and those on the right (with a very low level of
income, $10K per year). For those with a high level of income, Medicaid is never a relevant

option. When they have almost no wealth other than income, they would prefer using in-
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home care over entering a nursing home, as the intensity of care they want to use is below
2,000 hours per year. As the wealth level goes up, the optimal intensity of care approaches
2,000 hours per year, which means that entering a nursing home becomes more attractive.
Indeed, for those who do not have family support (the top-left figure), entering a nursing
home becomes more likely to be chosen for wealth levels between $12K and $250K (log of
wealth between 2.5 and 5.5). For those with families (the bottom-left figure), in-home care
stays as a dominant option at any wealth level. For those with a low level of income, if they
haven’t accumulated enough wealth, they will be a Medicaid patient. For them, entering a
nursing home and using in-home care is almost equally likely. As we increase the wealth level,
we see that at some point, using in-home care out of pocket becomes a dominant option.
They have too much financial resources to be a Medicaid patient but too little to enter a
nursing home out of pocket. The wealth level where the out-of-pocket in-home care becomes
a dominant option is lower for those with family resources (the bottom-right figure) than
for those without family resources (the top-right figure). Again, entering a nursing home
becomes more attractive as the wealth level further increases, resulting in the U-shape of
the nursing-home care share over financial resources.

At the equilibrium price (P; =$85K) and intensity (Q); = 2,000), each nursing home
has about 140 patients, where three-quarters of those are Medicaid patients. The revenue
for each nursing home is about $10.7M, while the variable cost is $7.5M, making the annual
profit before the fixed cost to be around $3.2M. This is larger than the fixed cost of operation
($1.3M). Though we do not have a direct measure of the entry cost (£), the present value
of the profits net of fixed cost of operation is arguably not large enough to make an entry of
a new nursing home market profitable. Hence, the number of nursing homes in the baseline

model (J = 11) is supported as an equilibrium in the market.

6 Policy Experiments

In this section, we use our quantitative model to investigate the effects of LTSS policy
experiments on households, nursing homes, and Medicaid expenditures. We first examine
two policy experiments that target the supply-side of the market and then study two policy
experiments that target the demand-side of the market. For each policy considered, we
examine how equilibrium price and intensity of nursing home care, as well as demand for it,
.33

change compared to the baseline model.”> We also show changes in the consumer surplus (and

33Since the policy impacts on nursing home profits are not large enough to induce an entry or an exit,
we abstract from considering changes in the number of nursing homes on the local market, except for the
subsidized entry case.

39



its distribution over heterogeneous households), producer surplus, and Medicaid expenditures
to examine the efficiency as well as the distributional impacts of the considered policy.** For
all the experiments, we highlight the importance of fully capturing the feedback between
the changed household demand and the pricing and intensity decisions of nursing homes in

correctly assessing the policy outcomes.

6.1 Supply-Side Targeted Policy Experiments

In this section we examine two public policies targeting the supply side of the nursing home
market: (i) an increase in the Medicaid reimbursement rate for nursing homes, and (ii) a
nursing home entry subsidized by the government. There is large literature assessing the
effects of the Medicaid reimbursement rate on nursing home care intensity. While theory
predicts positive effects (Gertler, 1989, and Nyman, 1985), non-structural estimation pro-
duced various results (see Grabowski, 2001 for a review). More recently, Hackmann (2019)
used a structural approach to estimate effects of Medicaid reimbursement policy, as well
as subsidized entry of a nursing home. Our quantitative analysis complements the work of

Hackmann (2019) in that we incorporate a micro-founded demand side into our analysis.

6.1.1 Increasing Medicaid Reimbursement for Nursing Homes

The Medicaid reimbursement rate is set based on the average variable costs faced by nursing
homes in a given market. In the baseline model, based on the observations from Pennsylvania,
it is set 10% below the out-of-pocket price. We now examine the effects of increasing the
Medicaid reimbursement rate by 10% ($7,650). The results of the experiment are reported
in Tables 5 (the second and third columns), 6 and 7 (the first two columns).

As discussed in Section 3.2, higher return on Medicaid beds induces nursing homes to
increase care intensity in order to attract more Medicaid residents but the effect on price and
number of private beds is theoretically ambiguous. Table 5 reports that intensity increases
by 68 hours per year (3.2%), attracting about 4 additional Medicaid residents per nursing
home. Higher care intensity and additional Medicaid residents increase the marginal cost
of bed by $1,900 per year (2.8%) which nursing homes pass entirely to the private residents

by increasing the price by the same amount (2.2%). As a result, each nursing home loses

34The consumer surplus is calculated as one-time wealth transfers that need to be made to the youngest
households (age 70) in the baseline model to give them the same utility as with the policy experiment. The
policies will affect the welfare and behavior of even those households that do not currently need LTC as
forward-looking households take into account the changes in LTC options and better or worse insurance
provided by Medicaid under the considered policy. Also, we do not model how additional funds needed to
implement the policies are financed. Therefore, we do not take into account the distortionary effects of taxes
used to finance the policy change.
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0.6 of the private bed, with a null change for private revenue due to the higher price. As
each nursing home collects $1.13M (13.9%) more in Medicaid reimbursements, the profits
increase by $0.76M or 37.4%.

Table 5: Supply-side targeted policy experiments: effects on a nursing home

Baseline Increased Medicaid Subsidized
reimbursement rate  entry of a NH

A A% A A%

NH care intensity (Q;, hours per year) 2,000 +64 +3.2 —155  -7.3
NH price (Pj, $K) 85.0 +1.9 +2.2 —4.1 -10.7
Marginal cost ($K) 69.2 +1.9 +2.8 —-6.3  —8.2
Private residents 31.2 —0.6 —-1.9 +4.3 +13.8
Medicaid residents 106.2 +3.8 +3.6 —-19.5 —184
NH private revenue ($M) 2.65 +0.01 0.0 +0.05  +1.9
NH Medicaid revenue ($M) 8.13 +1.13  +13.9 —0.50 —184
NH profits ($M) 2.03 +0.76 4374 —-0.08 -39
NH residents on Medicaid, % 77 +1.0 +1.3 —-8.0 —-7.8

The increase in the care intensity we find is consistent with the estimates in Grabowski
(2001) and Hackmann (2019). However, Hackmann (2019) finds a larger, 8.7%, increase in
intensity measured in care hours and the opposite effect on the out-of-pocket price, which
declines by 4.5%. Hackmann (2019)’s assumption of constant return to scale in the size
of nursing home (a = 1) removes one of the key channels through which the equilibrium
price goes up—the increased marginal cost due to a larger number of patients. On the other
hand, Hackmann (2019) models non-profit nursing homes which place a non-monetary value
on the number of residents they admit, while our quantitative analysis abstracts from the
differences in objective functions among nursing homes for tractability.

The response of the demand side to higher price and intensity of nursing home care
appears to be limited on aggregate. However, there are important distributional effects
which we present in Figure 5a and report with more detail in Table 6. Figure H5a maps
net flows among the four pools of long-term care consumers: private and Medicaid nursing
home residents and private and Medicaid in-home care consumers. Some Medicaid recipients
(mostly in the bottom wealth quartile) switch from in-home care to nursing home attracted
by better care offered by nursing homes. Similarly, some households in the second wealth
quartile, mostly those with family, move from private in-home care to Medicaid nursing home.
Lastly, some individuals (mostly those without family and in the third wealth quartile)
who would have entered nursing home as a private payer switch to private in-home care
discouraged by the higher nursing home price. In terms of the average hours used, the policy

reduces inequality in care by increasing it for the bottom half of the wealth distribution
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while having a null effect on the other half.

Table 6: Increase in the Medicaid reimbursement rate: effects on household care choices

Care type choice (%) Mean intensity
In-home care Nursing Home (hours per year)
Private Medicaid Private Medicaid | All  Private in-home care
Age: 70-79 62.2 12.9 4.5 20.4 1,889 1,795
—0.2 —0.4 0.0 +0.6 +16 -1
Age: 80-89 61.2 13.2 5.1 20.4 1,962 1,910
—0.2 —0.5 —0.2 +0.7 +16 -2
Age: 90-99 65.8 10.7 6.3 17.2 1,670 1,476
0.0 —0.4 —0.2 +0.6 +12 -5
With family 65.9 12.5 2.8 18.9 1,925 1,865
—0.3 —-0.3 0.0 +0.7 +15 0
Without family | 53.1 11.8 13.9 21.3 1,559 1,126
+0.4 —0.6 —0.4 +0.6 +14 —10
Wealth: Q1 33.6 23.9 0.0 42.6 1,447 269
0.0 —-1.2 0.0 +1.2 +28 -1
Wealth: Q2 65.0 15.4 0.5 19.1 1,123 633
—0.7 —0.1 —0.1 +0.9 +20 —2
Wealth: Q3 87.1 1.5 9.2 2.1 1,309 1,198
+0.5 —0.1 —0.6 0.0 +3 -1
Wealth: Q4 82.5 0.0 17.5 0.0 4,288 4,758
—0.1 0.0 +0.1 0.0 —3 —15

Note: This table includes all individuals whose health is either ADLL or ADLH. The numbers
in the highlighted rows show the differences compared to the baseline (the percentage-point
differences for the first four columns and the differences in hours for the last two columns).

The policy increases the Medicaid expenditure by $10.9M, which mostly reflects the
change in the Medicaid expenditures on nursing-home care (Table 7, Panel A). Given the
limited impact on the demand side, the increase in the Medicaid expenditure is mostly
absorbed as additional producer surplus ($8.4M), though the latter is slightly smaller due
to the increased cost.>®> The consumer surplus on average increases, but quantitatively it
is very small ($0.4M). Panel B of Table 7 reveals why the increase in consumer surplus is
limited. Those who are more likely to be a Medicaid patient at some point—bottom three

wealth quartiles—benefit from the higher nursing home care intensity, while those who are

35In calculating the total Medicaid expenditure, we take the sum of Medicaid reimbursements to all 11
nursing homes, its expenditure on Medicaid in-home care patients, and the transfers specified in Section
4.1.4. Note that the last item reflects the regulations on the amount of financial resources Medicaid enrollees
can keep and thus its value is negative. Regarding the Medicaid in-home care expenditures, due to the lack
of direct evidence on how much Medicaid pays for in-home care patients per hour of care (that is comparable
to the nursing home care), we assume it to be the same as the Medicaid reimbursement rate for nursing
homes in the baseline model ($76.5K) for those without family support and a half of it for those with family
support.
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Figure 5: Net care flows
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(c) Wealth exemption for singles. (d) In-home care subsidy.

Note: Arrows labeled “No family” represent net flows of individuals with no family help
available. Arrows labeled “With family” represent net flows of individuals with family
help available. “ALL” refers to individuals with and without family help available. Only
significant effects are shown.
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more likely to pay for nursing home out of pocket—the top wealth quartile—lose due to the

higher price.

Table 7: Supply-side targeted policy experiment: welfare evalu-

ations
A. Aggregates Increased Medicaid Subsidized
reimbursement rate entry of a NH
A ($M) A% A ($M) A%
Consumer surplus* +0.4 NA +7.2 NA
Producer surplus +8.4 +37.4 +1.1 +4.9
Medicaid expenditures +10.9 +11.1 —9.8%* -9.1
Nursing home care  +12.6 +14.1 —16.2 —18.2
In-home care —-1.3 —-3.5 +3.2 +8.7
Transfers —-0.4 —-0.7 +3.3 +6.0
B. Distribution
Consumer surplus* Alevel Alevel
by wealth groups (per household, §)  (per household, $)
Wealth: Q1 +52 +221
Wealth: Q2 +364 -144
Wealth: Q3 +313 +2,602
Wealth: Q4 -32 +12,002

Note: The table presents the changes compared to the values in the
baseline model.

* The consumer surplus is calculated as one-time wealth transfers
needed to be made to the youngest households (age 70) in the base-
line model to give them the same utility as with the policy experi-
ment. The number in Panel A is the summation across households
while those in Panel B is the average within each wealth group.

** The change in the Medicaid expenditure in the subsidized NH en-
try experiment does not include the subsidy paid to a NH to reduce
the entry cost.

The welfare losses of some households due to an increase in the equilibrium price can
be captured only in a model that explicitly considers the interaction between the supply-
and demand-sides in the nursing home market. If we only focused on the direct effect—the
increase in the care intensity—then the expected increase in the consumer surplus would
have been larger, potentially leading to a conclusion that the increase in the Medicaid re-
imbursement rate is a cost-effective policy. Our quantitative model, which also captures the
incentive of nursing homes to increase the price facing larger demand, in contrast, shows

that the policy costs outweigh the benefits.*"

36Note that we assume that the policy does not affect the consumption value of a nursing home stay for
a Medicaid patient (AX), which is set to be half of the consumption value of a nursing home stay for a
private patient (A§). If the gap between AY and A{ reflects the public care aversion due to the stigma
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6.1.2 Incentivized Entry of a Nursing Home

In the baseline model equilibrium, there are 11 nursing homes, and each nursing home has
an annual profit of $2M after accounting for the annual fixed cost of operation. Equilibrium
requires that the entry cost is large enough to discourage entry of another nursing home.
Limited local competition results in high price of a nursing home bed and other distortions
due to the market power. If Medicaid or other government programs cover the entry cost,
however, it is possible to have an entrant that would increase market competition. Following
Hackmann (2019), we consider the effect of having a directed entry of a nursing home.*’

The direct impact of the policy is primarily on the supply side: Nursing homes face less
demand as the pool of patients is shared with the entrant. The direct effect is also present
on the demand side: A higher number of nursing homes increases the likelihood of finding a
better match (i.e., they now take the largest draw from twelve, instead of eleven, draws of
preference shocks, &7, j € {R, J + 1, XM, (J + 1)M}).

The nursing homes react to the reduced demand by changing their care intensity and
prices. The impact of the increased demand on both intensity and price is theoretically am-
biguous. As shown in Section 3.2, the incentives to change quality and price are determined
by three channels: the slopes of the Medicaid and private demands, the marginal profit on
each type of bed and the marginal cost of extra intensity.

On the one hand, sharing the resident pool with more nursing homes means that the
slopes of both the Medicaid demand and private demand over intensity (% and % in
equation (22)) are smaller, reducing incentives to provide higher quality. On the other
hand, having fewer residents lowers marginal costs (Cx and Cg) which increases incentives to
provide higher intensity. Similarly, there are counteracting incentives for the price changes:
The smaller number of out-of-pocket patients (n;) and the smaller marginal cost of bed (Cy)
reduce the return to a higher price, while the smaller slope of demand over price (g—g) reduces
the marginal cost of increasing the out-of-pocket price (see equation (21)). Reflecting this
theoretical ambiguity, the effect of new entrant on price and intensity of nursing home care
in Hackmann (2019) varies across counties considered.

Our quantitative model shows that nursing homes reduce both care intensity and price:
The last two columns in Table 5 show that intensity goes down by 155 hours per year (-7.3%)

and price declines by $4.1K (-10.7%). Lower care intensity further reduces the Medicaid

effect and if the policy removes such stigma, the increase in the consumer surplus could be larger. If the gap
reflects the actual difference in the amenities provided to the two types of patients and if the policy removes
such a difference by making nursing homes provide more amenities to Medicaid residents, then a part of the
producer surplus in Table 7 would be captured as the consumer surplus.

3TUnlike Hackmann (2019), who considered a subsidized entry of a public nursing home, we consider a
private nursing home entry.
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demand faced by each nursing home, resulting in a big loss of Medicaid residents (18.4%
or 19.5 beds per nursing home). The number of private residents actually increases (13.8%
or 4.3 beds per nursing home) due to the lower price. In the end, each incumbent nursing
home has, on average, 15 fewer patients (an 11% loss). Therefore, the subsidized entry of
a nursing home makes the incumbents smaller, cheaper, and with lower care intensity. The
reduction in profits is limited (3.9%), as the fall in the revenue is accompanied by a similar

fall in costs.

Table 8: Subsidized entry of a nursing home: effects on household care choices

Care type choice (%) Mean intensity
In-home care Nursing Home (hours per year)
Private Medicaid Private Medicaid | All  Private in-home care
Age: 70-79 62.9 14.2 5.4 17.5 1,826 1,779
+0.5 +0.9 +0.9 —2.3 —47 —17
Age: 80-89 61.4 14.6 6.6 17.4 1,911 1,915
+0.0 +0.9 +1.3 —2.3 —35 +3
Age: 90-99 64.6 12.2 8.3 15.0 1,639 1,497
—1.2 +1.2 +1.8 —1.7 —19 +16
With family 66.9 13.6 3.5 16.0 1,868 1,847
+0.7 +0.8 +0.7 =Dl —42 =18
Without family 49.1 14.0 17.9 19.0 1,543 1,185
—3.6 +1.6 +3.6 —1.7 =2 +49
Wealth: Q1 33.3 28.4 0.0 38.3 1,365 271
—0.3 +3.3 0.0 —3.1 —b4 +1
Wealth: Q2 67.4 15.9 1.3 15.4 1,050 630
+1.7 +0.4 +0.7 —2.8 —53 -5
Wealth: Q3 84.8 0.8 13.7 0.8 1,296 1,196
—1.8 —0.8 +3.9 —1.3 —10 -3
Wealth: Q4 81.0 0.0 19.0 0.0 4,297 4,871
—1.6 0.0 +1.6 0.0 +6 +98

Note: This table includes all individuals whose health is either ADLL or ADLH. The numbers
in the highlighted rows show the differences compared to the baseline (the percentage-point
differences for the first four columns and the differences in hours for the last two columns).

The additional nursing home does not simply absorb residents from other nursing homes,
but creates reallocation of households across the types of care. Moreover, as Figure 5b and
Table 8 show, the households move in both directions: to and from institutional care. Some
nursing home residents from the bottom half of the wealth distribution free Medicaid nursing
home beds and become in-home care consumers discouraged by the lower care intensity,
with the poorest quartile going to Medicaid in-home care and the second quartile, those
with family help in particular—to private in-home care. On contrary, the LTC recipients

who are older than 90, have no family, and in the top half of the wealth distribution switch
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from private in-home care to private nursing home. The average hours of LTC decrease
mostly due to the reduced intensity of the NH care. At the same time, the inequality in care
consumption increases as the reduction is concentrated in the bottom two wealth quartiles
while those in the top two wealth quartiles experience almost no change.

Not surprisingly, higher competition increases the consumer surplus. The last two columns
in Table 7, Panel B, show that the additional surplus is large, amounting to $7.2M. The gain
is mostly driven by new nursing home residents in the top two wealth quartiles, who benefit
from both the lower nursing home price and the larger selection of nursing homes. The
Medicaid nursing home leavers, located in the bottom two wealth quartiles, gain virtually
nothing, with the loss from the lower intensity of NH care mitigated by other LTC options
as well as the larger selection of nursing homes.

The producer surplus also increases. While each incumbent loses $0.08M, the entrant
gains a profit of $1.95M, resulting in an overall increase in producer surplus by $1.1M. The
unobserved entry cost makes it difficult to judge the efficiency of this policy. If we do not take
into account the entry cost, the total Medicaid expenditure decreases significantly, by $9.8M.
Most of this cost saving is because Medicaid enrollees reallocate from Medicaid nursing home
to Medicaid in-home care, which is cheaper for Medicaid if recipients have family support,
and some of individuals with family leave Medicaid altogether to use in-home care out of
pocket. As a result, the Medicaid expenditures on the nursing-home care declines by $16.2M
while its expenditures on in-home care increases only by $3.2M. Therefore, whether this
policy is cost effective or not depends on how the entry cost compares to the total gain
($18.1M).

To sum up, stronger competition induced by the subsidized entry of a nursing home
reduces markups and increases the number of beds provided to the out-of-pocket residents.
At the same time, as nursing homes react to the changed demand by reducing the inten-
sity of care, the total number of beds used by the Medicaid residents decreases even with
more nursing homes. The reaction of nursing homes causes distributional effects that favor
wealthier households. These distributional effects, as well as the fixed cost of entry, should

be taken into account when evaluating such policies.

6.2 Demand-Side Targeted Policy Experiments

There is a large literature evaluating effects of Medicaid means-tested subsidies on households
savings and welfare (e.g., De Nardi et al., 2010, Kopecky and Koreshkova, 2014, De Nardi
et al., 2016, Braun et al., 2017, and Achou, 2020) as well as LTC choice (Grabowski and
Gruber, 2007, Mommaerts, 2018).
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Following this literature, we study two policies that target the demand-side of the market:
(i) an increase in Medicaid generosity by allowing single Medicaid residents to keep some
wealth, and (i) giving in-home care subsidies to those who do not have family. The main
difference between the two policies is that the former affects only the Medicaid enrollees
while the latter is not means-tested and applies to everyone who uses in-home care without

access to family help.

6.2.1 Medicaid Wealth Exemption for Singles

In the baseline model, singles who become Medicaid recipients are not allowed to keep any
significant amount of financial resources or home equity, following the current Medicaid
eligibility criteria. De Nardi et al. (2011) and Warshawsky and Marchand (2017) show that,
when it comes to the estate recovery, enforcement of this regulation appears to be limited.
Based on this observation, Achou (2020) studies how strict enforcement of estate recovery
affects the welfare of older households. Motivated by this literature, we now examine how
increasing Medicaid generosity, in the form of allowing single Medicaid recipients to keep
wealth up to $20K,*® affects the nursing home market. All single Medicaid enrollees are
eligible for this partial wealth exemption regardless of whether they use in-home care or
nursing home care.

The direct impact of this policy change is on the demand side: It increases the number
of Medicaid recipients among the singles. In particular, many of those who have not chosen
to be on Medicaid but could not afford to enter a nursing home as private residents in the
baseline model—hence ended up using limited hours of care under out-of-pocket in-home
care—will now be Medicaid nursing home residents (see Section 3.1). In the absence of
reactions from the nursing homes, the number of Medicaid residents at nursing homes would
increase by 24.3%.%° This results in $0.3M increase in the profit of each nursing home, or
$3.3M increase in the total producer surplus.

Before reporting the reaction of the nursing homes to the policy, it is important to layout
the nursing home incentives. As shown in Section 3.2, with almost no direct policy effect on
the private demand, the price unambiguously increases. The policy effect on care intensity
is ambiguous. The slope of Medicaid demand with respect to intensity (%), which affects
the marginal return to raising intensity, changes through two channels: by changing the

marginal individuals between the Medicaid nursing home and the in-home care option and

38$20K is slightly less than half of the median home equity that couples on Medicaid keep in the HRS
data.

39Tts direct impact on the number of private residents is limited. It goes up by 1.9%. This increase comes
from the better insurance provided by a more generous Medicaid—hence households have an incentive to
spend their resources more quickly by entering a nursing home out of pocket.
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by expanding the pool of Medicaid residents that nursing homes are competing over. The
effect of the former channel is theoretically ambiguous (see Section 3.1, Proposition 4 (3)),
while the effect of the latter channel unambiguously increases the slope. At the same time,
a larger number of Medicaid patients increases the marginal costs (Cy and Cq), reducing the
incentive to increase the intensity.

In our quantitative model, nursing home competition over the expanded pool of Medicaid
residents dominates other channels, so the care intensity increases significantly, by 134 hours
per year or 6.7% (Table 9). As expected, the price increases and by a lot — $11K or 12.9%.
The large inflow of the Medicaid residents, 36.6 individuals per facility or 34.5% (nearly a
third larger than the direct impact) outweighs the outflow of private residents: 7.9 individuals
per facility or 22.1%. As a result, each nursing home ends up with nearly 30 more residents
and a higher share of Medicaid beds (85% versus 77%). Higher number of residents drives
the marginal cost up by 10.1%. While the markup on a private resident increases, the profit
margin on a Medicaid bed shrinks. Although the total revenue from Medicaid beds increases

by more than a third, nursing home profits decline by a small amount ($0.06M or 3%).

Table 9: Demand-side targeted policy experiment: effects on a nursing home

Baseline Medicaid In-home care
Wealth Exemption subsidy

A A% A A%

NH care intensity (@, hours per year) 2,000 +134 +6.7 —155 =77
NH price (P, $K) 85.0 +10.9 +129 -39 —45
Marginal cost ($K) 69.2 +7.0  +10.1 -59 -85
Private residents 31.2 —6.9 —22.1 -3.0 —-9.6
Medicaid residents 106.2 +36.6 +34.5 —-13.6 —12.8
NH private revenue ($M) 2.65 -0.32 —12.1 -0.36 —13.6
NH Medicaid revenue ($M) 8.13 +2.79  +34.3 —-1.05 —-12.9
NH Profits ($M) 203  —0.06 —3.0 +0.06  +3.0
NH residents on Medicaid (%) 7 +8 +10.4 0 -0.5

Who fills up the new Medicaid beds? Figure 5¢ and Table 10 show that the new nursing
home residents are coming from all but the top wealth quartile (with larger numbers of
new residents at the bottom). First, some Medicaid recipients switch from in-home care
to Medicaid nursing home attracted by its higher intensity. Second, some of singles who
were paying for care out of pocket become Medicaid enrollees with more wealth allowed to
be kept under Medicaid.*® The switch from private in-home care to Medicaid-paid care is

concentrated in the second wealth quartile while that from private nursing home to Medicaid

40Note that many of these singles have a child nearby, which makes them classified as “with family” in
Table 9. That is why the share of Medicaid enrollees increases among the individuals with family help.
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is concentrated in the third wealth quartile. Lastly, those at the top wealth quartile, who
would not choose Medicaid even at higher generosity, switch from nursing home to in-home
care due to the higher nursing home price. The average consumption of care hours also
increases significantly, especially for the two bottom wealth quartiles, reducing the inequality
in care.

Table 10: Partial Medicaid wealth exemption for singles: effects on household care
choices

Care type choice (%) Mean intensity
In-home care Nursing Home (hours per year)
Private Medicaid Private Medicaid | All  Private in-home care
Age: 70-79 57.6 14.1 3.7 24.7 2,019 1,967
—4.8 +0.8 —0.8 +4.9 +146 +171
Age: 80-89 54.6 15.1 4.2 26.1 2,109 2,125
—6.8 +1.4 -1.1 +6.4 +163 +213
Age: 90-99 56.7 13.3 5.0 25.0 1,850 1,664
—-9.1 +2.3 —1.5 +8.3 +192 +183
With family 58.2 14.6 2.1 25.1 2,090 2,092
—8.0 +1.8 —0.7 +6.9 +180 +227
Without family 49.2 13.1 11.5 26.3 1,674 1,233
—-3.5 +0.7 —2.8 +5.6 +129 +97
Wealth: Q1 22.1 24.9 0.0 53.0 1,677 218
—11.5 —0.2 0.0 +11.6 +258 —52
Wealth: Q2 54.7 194 0.2 25.7 1,307 670
—11.0 +3.9 —0.4 +7.5 +204 +35
Wealth: Q3 85.5 3.2 7.0 4.4 1,385 1,262
—-1.1 +1.6 —2.8 +2.3 +79 +63
Wealth: Q4 84.9 0.0 15.1 0.0 4,350 4,745
+2.3 0.0 =D 0.0 +59 —28

Note: This table includes all individuals whose health is either ADLL or ADLH. The numbers
in the highlighted rows show the differences compared to the baseline (the percentage-point
differences for the first four columns and the differences in hours for the last two columns).

This is a costly policy to implement. Medicaid expenditure increases by $25.8M (Table
11, Panel A). This is driven by an increase in the Medicaid recipiency by single households,

in particular by those in the nursing homes.*!

This policy results in a small reduction
in the producer surplus (-30.6M) and a relatively large increase in the consumer surplus
(+$13.4M). However, the total surplus gain amounts only to a half of the increase in the
Medicaid expenditure. The gains in the consumer surplus are not equally distributed across

the households. The households in the second wealth quartile gain the most, as these are

41Regarding the transfers, Medicaid allows each single recipient to keep more wealth, but the increase in
the number of Medicaid enrollees more than offsets the change in the exemption, resulting in a larger amount
of financial resources collected (i.e., a more negative total transfer).
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more likely to enter Medicaid when allowed to keep some of their wealth under the new
policy. The gain at the top wealth quartile is limited. Though they value higher Medicaid
insurance for situations with scant financial resources and no family support, they are less
likely to be in such situations than the other wealth groups and are hurt by higher price of

nursing homes.

Table 11: Demand-side targeted policy experiment outcomes: welfare

evaluations
A. Aggregates Medicaid In-home care
Wealth Exemption subsidy
Alevel ($M) A% Alevel ($M) A%
Consumer surplus* +13.4 NA +3.6 NA
Producer surplus —0.6 —-3.0 +0.6 +3.0
Medicaid expenditures +25.8 +26.2 —2.7 —2.7
Nursing home care +31.1 +34.9 —11.2 —12.6
In-home care +4.0 +10.8 +1.7 +4.6
Transfers —-94 —17.0 +6.8 +12.3
B. Distribution
Consumer surplus* Alevel Alevel
by wealth groups (per household, $) (per household, $)
Wealth: Q1 +4,412 +437
Wealth: Q2 +11,368 +1,125
Wealth: Q3 +9,986 +3,092
Wealth: Q4 11,624 12,756
Note: The table presents the changes compared to the values in the baseline
model.

* The consumer surplus is calculated as one-time wealth transfers needed to
be made to the youngest households (age 70) in the baseline model to give
them the same utility as with the policy experiment. The number in Panel
A is the summation across households while those in Panel B is the average
within each wealth group.

In short, allowing singles to keep some amount of wealth while being on Medicaid is a
costly policy, which does not seem to be justified by efficiency alone. The policy also creates
significant distributional effects. Though the direct impact of the policy is on the demand
side, the reactions of nursing homes to the changing demand are important in shaping the
distributional effects. The expanding pool of Medicaid patients would increase the profits of
nursing homes in the absence of their reactions. However, competition among nursing homes
on care intensity results in lower profits. Nursing home response, on the other hand, makes
the new equilibrium favor poorer individuals as they enjoy more care hours without having

to give up all of their financial resources, while the higher price disadvantages wealthier

households.
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6.2.2 Subsidies for Home-and-Community Based Care

For individuals without family support, one big obstacle for using in-home care is the fixed
cost of outsourcing home production as the adverse health condition does not allow them
to perform basic home production (Achou, 2016). In our model, this cost is captured by
= and is set to be $20K per year. This cost steers individuals without family away from
using in-home care as a private patient. As a result, these individuals end up being Medicaid
recipients and consuming amounts of care which largely exceeds the levels they would have
demanded as a private in-home care patient in the absence of the fixed cost, thus increasing
Medicaid outlays. In this subsection, we consider a policy where the government provides a
lump-sum payment to cover half of the in-home care fixed cost ($10K) to any non-Medicaid
user of in-home care.

The direct impact of this policy is on the demand side, which reduces demand for nursing
home care as individuals without family leave the nursing home market for the subsidized
out-of-pocket in-home care. In the absence of reactions from the nursing homes, about 3
private residents (10.4%) and 4.3 Medicaid residents (4.4%) would leave each nursing home.
Lost residents would reduce the profits of each nursing home by $0.16M.

How do nursing homes respond to the drop in demand? Theoretically, the effects on both
price and care intensity are ambiguous. The channels governing nursing home incentives in
response to the increased competition from in-home care are similar to the case of a subsidized
entry of a nursing home, discussed in Section 6.1.2. The main difference is in the direct effect
on the private demand for care. While a nursing home entry makes the nursing home option
more attractive, the opposite is true for the cheaper in-home care. Hence, it is not surprising
that the effects of the two experiments are qualitatively similar up to the change in the
number of the private nursing home residents and associated revenues and profits.

The last two columns of Table 9 show that the care intensity declines by 155 hours per year
(-7.7%) and price drops by $3.9K (-4.5%). Lower care intensity encourages more Medicaid
nursing home residents to leave, bringing the total loss to 13.6 individuals (-12.8%). On the
contrary, lower price slightly reduces the loss of the private residents to 9.6%. The lower
quality and the smaller number of residents reduce the marginal cost by $5.9K, resulting in
a higher profit on each resident. Though revenue from both private and Medicaid residents
fall significantly (-13.6% and -12.9%, respectively), profits increase slightly (3%).

Figure 5d and Table 12 show that the new users of private in-home care come primarily
from individuals without family of all ages and all wealth quartiles, with most leaving Med-
icaid beds in nursing homes. While individuals in the bottom quartile switch primarily to
Medicaid in-home care, those in wealth quartiles 2 and 3 switch primarily to private in-home

care. The mean hours of in-home care do not increase much for the individuals without fam-
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ily support: While those who chose this option in the baseline now can afford more hours,
those who switch from Medicaid options to this option under the subsidy tend to be poorer
so consume fewer hours of care than the former group. The average intensity of care used
declines except for the top wealth quartile, reflecting a switch to out-of-pocket in-home care,
where individuals tend to have lower care intensity than in a nursing home except for at the

top wealth quartile, as well as the lower intensity of nursing home care than in the baseline.

Table 12: In-home care subsidy: effects on household care choices

Care type choice (%) Mean intensity
In-home care Nursing Home (hours per year)
Private Medicaid Private Medicaid | All  Private in-home care
Age: 70-79 63.7 14.5 4.3 17.6 1,836 1,795
+1.3 +1.2 —0.2 =D —37 -1
Age: 80-89 63.3 14.6 4.8 17.3 1,906 1,905
+1.9 +0.9 —-0.5 —2.4 —40 —7
Age: 90-99 68.5 11.5 5.8 14.2 1,611 1,478
+2.7 +0.4 —0.7 —4.0 —47 -3
With family 66.8 14.1 2.7 16.4 1,882 1,867
+0.6 +1.3 —0.1 —1.8 —28 +2
Without family 59.3 11.8 12.4 16.5 1,459 1,162
+6.4 —0.6 -1.9 —4.2 —86 +26
Wealth: Q1 34.8 27.7 0.0 37.5 1,346 289
+1.2 +2.6 0.0 -3.9 —73 +17
Wealth: Q2 68.0 16.2 0.6 15.3 1,044 630
+2.3 +0.7 0.0 —-2.9 —59 —5
Wealth: Q3 90.0 0.8 8.6 0.9 1,267 1,199
+3.4 —0.8 —1.2 =1.2 -39 0
Wealth: Q4 83.9 0.0 16.2 0.0 4,338 4,818
+1.3 0.0 —1.2 0.0 +47 +45

Note: This table includes all individuals whose health is either ADLL or ADLH. The numbers
in the highlighted rows show the differences compared to the baseline (the percentage-point
differences for the first four columns and the differences in hours for the last two columns).

The last two columns in Table 11, Panel A, indicate that the consumer surplus increases
by $3.6M. Similar to the more generous Medicaid experiment, all wealth quartiles gain from
the subsidy to in-home care (Panel B). However, the welfare gains are concentrated in the
top half of the wealth distribution, who are more likely to use the out-of-pocket in-home care
and nursing home, benefiting from their lower costs.

Perhaps somewhat surprisingly, the increase in the consumer surplus comes with no extra

expenditures on the government program. In fact, Medicaid outlays,*?, net of the cost of the

42We include the expenditure for the in-home care subsidy in the Medicaid expenditure for the ease of
comparison with other experiments, though the subsidy might be administered through other government

53



new program decline by $2.7M. Though the government is now subsidizing $10K for each
household without family that uses in-home care out of pocket, by doing so, at the same
time, it reduces the number of more costly Medicaid nursing home residents, saving $11.2M
on the nursing home care.

This policy experiment shows that the fixed cost of using in-home care without family
support is an important barrier that nudges households to use forms of LTC that are much
costlier from the viewpoint of society. By reducing the barrier to the more efficient form
of LTC, the considered policy both saves the expenditures of the government programs and

improves the welfare of consumers.

6.3 LTSS Policy Effects on the Non-care Consumption

The welfare effects reported above arise not only due to the changes in the allocation of care
but also due to the changes in the allocation of consumption across individuals and their
life cycle. As the policies change the cost and value of each care option, they influence the
LTC expense and consumption risks and, hence, household precautionary savings. Being
able to consume more when they are not yet sick, can be another important mechanism for
households’ welfare changes. To study the changes in the precautionary savings, we follow
the approach of De Nardi et al. (2016) to compute changes in household consumption at a
fixed age. Examining households at the youngest age in our model (age 70) allows us to
obtain the effect on consumption solely due to the change in an LTSS policy and not due to
the change in the level of accumulated wealth. %3

Not surprisingly, the consumption responds more to the policies targeting the demand
side. For the partial wealth exemption for the singles, households in the middle two wealth
quartiles as well as those who do not have family help increase their consumption significantly,
by about 2 % of the baseline consumption. Being allowed to keep some wealth as a single
Medicaid enrollee makes them more likely to choose this option in the future, thus reducing
their precautionary savings. Note, however, that households in the bottom wealth quartile
save more. For those who are almost sure to use Medicaid even in the baseline model, being
able to keep some wealth while using the Medicaid option reduces their motivation to spend
down their wealth before needing care. The in-home care subsidy to individuals without
family help reduces precautionary savings of this group. In terms of wealth percentiles, the
consumption increase is larger for the top three wealth quartiles, who are more likely to

use the out-of-pocket in-home care. Comparison with Table 11 reveals that the pattern of

programs.
43Consumption changes at higher ages confound changes in the policy function and that in the amount of
savings.
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Table 13: Changes in the non-care consumption at age 70

A. Consumption change in dollars
Change in consumption ($)

Baseline Increased Medicaid Subsidized Medicaid In-home care

reimbursement rate entry of a NH wealth exemption subsidy
With family 42,009 +26 —46 +257 +59
Without family | 38,268 —-17 +180 +680 +437
Wealth: Q1 16,908 +2 -8 —295 +29
Wealth: Q2 27,226 +31 +5 +556 +94
Wealth: Q3 40,207 +47 —175 +858 +162
Wealth: Q4 74,426 -9 —156 +165 +204

B. Consumption change in percent
Change in consumption (%)

Increased Medicaid Subsidized Medicaid In-home care

reimbursement rate entry of a NH wealth exemption subsidy
With family +0.06 —0.11 +0.61 +0.14
Without family —0.04 +0.47 +1.78 +1.14
Wealth: Q1 +0.01 —0.05 —1.74 +0.17
Wealth: Q2 +0.11 +0.02 +2.04 +0.35
Wealth: Q3 +0.12 —0.44 +2.13 +0.40
Wealth: Q4 —0.01 +0.21 +0.22 +0.27

Note: This table includes all households at age 70 that do not need long-term care.

consumption increase over wealth quartiles is similar to the pattern of welfare gain, suggesting
that the reduction in the precautionary savings is an important channel for the welfare gains.

Though the size of the impact is smaller, consumption also reacts to changes in price
and intensity of nursing home care from the policies that target the supply-side. The higher
nursing-home care intensity arising from the more generous Medicaid reimbursement rate
makes the Medicaid nursing home option more attractive and, thus, reduces the precaution-
ary saving of the households in the middle two wealth quartiles. The cheaper nursing home
price arising from a subsidized entry of a nursing home reduces precautionary savings of the
households in the top wealth quartile, while its lower care intensity induces the households
in the third wealth quartile to use out-of-pocket in-home care instead of Medicaid nursing

home, thereby increasing their savings.

7 Conclusion

In this paper, we develop a structural model of a nursing home market that explicitly captures
the LTC choice by households on the demand side and the choice of intensity and price of care

by nursing homes on the supply side. The policy experiments considered in this paper show
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that to correctly evaluate the efficiency and distributional effects of policies, it is important
to take into account the interaction between the demand and supply sides of the market. We
show that whether the policy targets supply or demand side, both households and nursing
homes’ decisions are affected. Taking both responses into account results in much different
equilibrium allocation of care and welfare gains or losses relative to the case when one side
of the market is fixed. The structural model we develop should be useful for evaluating
potential outcomes of a wide range of LTSS policies, especially those for which empirical
evidence of effectiveness does not exists.

Although our framework is a step forward in the analyses of LTSS policies, we recognize
its limitations and plan to address them in the future. Although our model captures rich
heterogeneity on the household side—in age, income, wealth, health, and family status—for
tractability, we abstracted from the heterogeneity on the nursing home side. Extending this
model to incorporate policy-relevant nursing home heterogeneities—e.g., for-profit versus
non-profit (Hackmann, 2019), high-end versus low-end—will be an important next step.
Specialization of nursing homes between high-end and low-end—in terms of care intensity
or amenities—may alleviate the key disadvantage of nursing home care by providing more
flexibility to this option. It is therefore important to study how the policies considered in
this paper affect nursing homes’ incentives to specialize. Moreover, for the individuals with
family nearby, we have taken the availability of family for care duties as given. The response

of family to the costs of outside care options may also be important.
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A Appendix: Estimation of the Health Transition Ma-

trices

We use an approach based on Jones et al. (2018). The transition matrix from the cur-
rent health state (h, € {ADLH, ADLL, Fair, Good}) to the next period’s health state
(htv1 € {D,ADLH, ADLL, Fair, Good}) is obtained from multinomial logit estimation,
which includes a constant, current health, gender, age, age squared, whether single or cou-
pled, the permanent income of households, as well as interactions of these as the control
variables. For permanent income, we create quartiles, and we use the dummy variable for
each quartile.

To be specific, for each potential transition from i € {ADLH, ADLL, Fair, Good} to
j€{D,ADLH, ADLL, Fair,Good}, the probability of that event is determined as:

ﬂ-ij,t = Pr(ht+1 = j|ht = /L) (27)
= %‘j/Z%k,
k
YiD = ]-a \V/Z,

Vi = exp(Th,=ibr), k € {ADLH, ADLL, Fair, Good},

where {0} is the set of coefficient vectors and xp,—; is the vector of the control variables
with h; = i. We estimate {0} by MLE, using all HRS observations from 2004 to 2014.

We present some examples of the estimated transition matrices in Table A1 (for age 70)
and Table A2 (for age 90). Rows represent the current state and columns represent the next
period’s state. At age 70, a “Good” health is a persistent state and the more so for a female
and for those with high permanent income. At age 90, needing help with ADLs or death
two years later becomes much more likely, even conditional on being “Good” in the current
period. Table A3 presents the stationary distribution generated from the initial distribution
and the estimated health transition matrices. Panel A shows the share of the population by
age group. Panels B and C show the distribution of health and family structure conditional

on each age group.
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Table A1l: Health transition matrix: For age 70, coupled

PI 1st quartile PI 4th quartile
Death ADLH ADLL Fair Good | Death ADLH ADLL Fair Good

Male ADLH | 0.190 0.505 0.186 0.079 0.040 | 0.229  0.399  0.144 0.100 0.128
ADLL | 0.161 0.196 0.326 0.186 0.131 | 0.107 0.096 0.393 0.132 0.273

Fair 0.103  0.069  0.107 0.496 0.225 | 0.096 0.035 0.118 0.433 0.318

Good | 0.036  0.024  0.057 0.137 0.746 | 0.018 0.010 0.039 0.066 0.867

Female ADLH | 0.158  0.481 0.217 0.115 0.030 | 0.158  0.478  0.147 0.115 0.102
ADLL | 0.100 0.179 0.329 0.265 0.127 | 0.059 0.117 0369 0.159 0.297

Fair 0.062  0.057 0.146 0.552 0.183 | 0.054 0.042 0.160 0.435 0.309

Good | 0.023 0.022  0.057 0.140 0.759 | 0.009  0.011 0.033 0.051 0.896

Table A2: Health transition matrix: For age 90, coupled

PI 1st quartile PI 4th quartile
Death ADLH ADLL Fair Good | Death ADLH ADLL Fair Good

Male ADLH | 0.497 0.417  0.060 0.009 0.017 | 0.531  0.387  0.048 0.009 0.026
ADLL | 0.412 0.248 0.187 0.057 0.096 | 0.326  0.191 0.311  0.045 0.126

Fair 0.293 0.168 0.099 0.233 0.207 | 0.318 0.133  0.147 0.221 0.180

Good | 0.191  0.133  0.092 0.104 0.480 | 0.164 0.123  0.126  0.080 0.507

Female ADLH | 0.448 0434 0.092 0.013 0.013 | 0.397 0.507 0.064 0.011 0.021
ADLL | 0.291 0.259 0.260 0.093 0.097 | 0.189 0.248  0.374 0.057 0.132

Fair 0.197  0.156  0.181 0.293 0.172 | 0.187 0.165 0.249 0.232 0.166

Good | 0.132 0.132 0.124 0.118 0.494 | 0.093 0.151 0.146  0.071 0.539

Table A3: Population distribution: Age, health, and family structure

A. Age distribution

Age group | Share (%)
70 - 78 50.5
80 - 88 36.2
90 - 98 12.7
100 - 110 0.7
B. Health distribution (%, by age group)
Male Female
Age group ADLH ADLL Bad Good | ADLH ADLL Bad Good
70 - 78 5.7 11.3 17.8 65.3 7.1 11.9 15.8 65.2
80 - 88 13.4 16.1 16.4 54.1 16.1 174 13.8 52.7
90 - 98 27.9 19.9 12.3 40.0 33.9 24.7 8.3 33.1
100 - 110 50.1 29.4 6.4 14.1 59.0 24.8 2.7 13.5
C. Family structure (%, by age group)
Couple Single, Single,
child nearby no child nearby
70 - 78 44.1 36.4 19.6
80 - 88 274 46.7 25.8
90 - 98 10.6 56.3 33.1
100 - 110 2.1 64.0 33.9

Note: Panel A shows the share of the population by age group. Panels B and C show the
distribution of health and family structure conditional on each age group. The unit of obser-
vation is a household for Panels A and C, and an individual for Panel B.
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B Appendix: Proofs

B.1 Proof of Proposition 1

Given (w, P, p) the reservation intensity for nursing home care Q" = Q(w, P, p) solves

w(@") + v(w — P) = u(q) +v(w — pg) = U (w, p), (28)
where ¢ = g(w, p) is the optimal decision rule for the in-home care intensity, i.e., ¢ solves
u'(q) = pv'(w — pg). (29)

Totally differentiate (28):

u'(QM)dQ" +v'(w — P)[dw — dP] = '(w — pg)(dw — qdp), (30)

to find partial derivatives:

dQ" 09w, P, p) v'(w—pg) —v'(w—P)

do Ow - u'(Qr) ’ (31)
dQ"  9Q(w,P.p) v'(w—P)

P op ) )
dQ" _ 9Q(w,P.p)  qu'(w—pq)

b= o wig) U (33)

(32) and (33) correspond to demand properties with respect to prices in Proposition 1.

To show that the reservation quality is U-shaped in wealth, we first show that dw* such
that W %|w<w* < 0 and W|w>w* > 0 .
First, derive the properties of the optimal decision rule for in-home care intensity by

totally differentiating (29):

w+ = 0, then we show that

u’(q)dg = v"(w — pg)[dw — pdg], (34)
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to obtain:

dg _ 9g(w,p) _ v"(w—pq)

dv 0w  u"(q) >0, (35)
dg _ O9g(w,p)  pv"(w—pq)
dp dp u"(q) (36)

From (31), % =0iff ¢ = %. Jw* that solves ¢ = % = g(w*, p).
From (35), if w < w*, then ¢ = g(w,p) < %, which implies v'(w — pg) — v'(w — P) <

0 and hence W < 0. Similarly, W > 0 for w > w* ¢ = g(w,p) > % and
v'(w—pq) —v'(w—P)>0.

Q.E.D.

Properties derived at the end of the proof to Proposition 1 will be used in the proof of

Proposition 2, so we formalize them in a corollary:

Corollary There are at most two levels of wealth, & and @, for which the participation
constraint (3) is binding, i.e., Q = Q(w, P, p) = Q(w, P, p), and (3) is satisfied for all levels
in-between: Q) > Q(w, P, p) for Vw € (w,w) where @ < w. Moreover, the optimal in-home
care intensities of the marginal individuals satisfy ¢ = g(w, p) < % < g(w,p) =q.

Figure 6 illustrates how the reservation intensity of nursing home care changes with
wealth level given nursing home price P in a community of individuals facing the same
in-home care price (e.g., single individuals without family support). Each point of the reser-
vation intensity curve is found similarly to Figure la: For each level of wealth w, locate a
point with non-care consumption (w — P) on the in-home care indifference curve (the par-
ticipation constraint). For the marginal individuals—those with wealth levels & (P, Q|p) and
(P, Q|p)—the participation constraint is binding: @ = Q(w, P, p) = Q(w, P, p). Individuals
with w € (w,w) are strictly better off at the nursing home. The reservation intensity for
individual with wealth level w4 is equal to his optimal in-home care intensity, which also
corresponds to the minimum of the reservation intensities across the wealth distribution,
given care prices P and p. Homothetic preferences imply that the minimum of all acceptable
intensity levels equalizes the unit price of care: Q(w?, P,p) = q = %. Notice that nursing
home intensity exceeds the optimal in-home care intensity for individuals with wealth below

w? and is below the optimal in-home care intensity for wealthier individuals.

B.2 Proof of Proposition 2

Given a pool of individuals with common p; and a wealth cdf ®;(w), w € [w, @], for each (P, Q)

the private demand for nursing home beds is given by the number of people with satisfied
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Figure 6: Wealth margin of the demand for care
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participation constraint (3). Let @ and & denote the wealth of the marginal individuals in
this pool, such that w < @ < @ < w. Given the Corollary to Proposition 1, the private

demand can be written as:

ni(P,Q) = ¢ [@4(0) — ®;(w)] . (37)
Derivatives of the private demand are:

8712' . “ 6&; . 8&)
or i ¢i(w)a—x - ¢¢(w)

72| for x = P, p, Q. (38)

Using (28), find derivatives %, g—;, and g—g:
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ow V'(w— P)

P v'(w—piq) — V' (w—P)’ (39)
ow _ qv' (w — pg)

p  v'(w—pig) —v'(w—P) (40)
ow u'(Q) "

9Q  v(w—pig) —v'(w—P)

Using the Corollary to Proposition 1, sign the denominators of the above derivatives for
the marginal individuals: v'(@w — p;q) —v'(w — P) > 0 and v'(w — P) — v’ (& — p;¢) < 0. Then

the demand derivatives are:

on [ J(@— P) . o(@— P)
37 = M T oG] <
on; | 5 Q' (@ — piq) (5 qv'(w — piq)
5 = O e T R e ) < @
on; (o u'(Q) (5 u'(Q)
e e ey A ey ] AL
Q.E.D.

The effect of higher intensity on the demand for nursing home care is illustrated on Figure

B.3 Proof of Proposition 3

Given a pool of individuals with common p; and a wealth cdf ®;(w), w € [w,w], for each
(Q, ™) the Medicaid demand for nursing home beds is given by the number of people with

satisfied participation constraint (3):

where ¢ = g(w, p;). Let w™ denote the wealth of the marginal individual in this pool, i.e., the
individual who is indifferent between in-home care and Medicaid nursing home (assuming
wM(Q|cM, p;) < CM + P ). Then wM solves:

u(@Q) +v(e) = u(q) + v(w" — pig), (46)
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Figure 7: Higher intensity of care increases the pool of nursing home residents.
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where ¢ = g(wM, p;). Assuming w* > w, Medicaid demand can then be written as
m;(Qle™) = i@ [w™(Qlc™, pi)). (47)

Before proceeding to the properties of the Medicaid demand for nursing home, let’s
illustrate them graphically. Figure 8a shows the indifference curve corresponding to the
utility delivered by the Medicaid stay at the nursing home. The points on the indifference
curve correspond to marginal individuals characterized by the combination of their resources
and price of in-home care, (w,p). Consider the steepest budget constraint (the lowest in-
home care price): Individuals with wealth below w strictly prefer Medicaid stay at the nursing
home to in-home care. As the price of in-home care increases, wealthier individuals switch
from in-home care to Medicaid nursing home.

Let ¢; be the optimal in-home care intensity of individual of type i € {F,S}, with
wealth wM such that U? (w, p;) = UM(Q, cM). We will show that the Medicaid demand of
individuals of type i € {F, S} has the following properties:
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Figure 8: Choice between in-home care and Medicaid nursing home

(a) Allocation given the intensity of nursing (b) Effects of increase in the intensity of nurs-
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1. The slope of the demand over intensity is positive:

om; _ u'(Q)
Q %@(wy)v/(%M — piti) =0 48)

2. The demand is increasing in the Medicaid generosity (consumption floor):

om - M
Dol = Vigi(w; )v’(wM — pigi)

V()

> 0. (49)

3. The slope of the Medicaid demand over intensity increases with the Medicaid generos-
ity if either the density margin is non-negative or the preference margin dominates a

negative density margin:

d’m; P (Q)v' (M) M an V(@ = pg;)
QDM (w0~ pia)) w—’éj( ; ) o
ensity ~~
preference

Totally differentiating (46):
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u'(Q)dQ + v/ (M)de™ = v/ (WM — pig)(dw™ — qdp;),

to find partial derivatives:

M /
O™ _ i @ .y
0Q v (wM — piq)
M 1 M
Ow _ v (™) -0,
M v (WM = piq)
Ow™
o =q>0
Using (54) and (52), find the demand slopes:
om; _ w'qb'(wM)M — w.qb.(wM)& >0
aQ 1Y aQ 11 ’UI(WM . plq> I
om; a0 s V(M)
DM Vigi(w )(9C—M = igi(w )m > 0.

Differentiating (55) with respect to ¢ and using (56), obtain:

L Y S S o)
= vl (@) M)t o >[U,(WM_M)]2]
. P (Q)v' (M) HwoMY — (M v" (W™ — piq)
= @ —p)’ ) — o) |

Q.E.D.
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