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Abstract: Long-term care represents one of the largest uninsured financial risks facing the elderly in the
United States, and yet we have virtually no evidence to help explain the extremely limited nature of the
private market for long-term care insurance. This paper develops two complementary analytical tools to
begin filling this void. First, we develop a framework for assessing the “money’s worth” of private long-
term care insurance polices. Second, we model the insurance value of a long-term care insurance contract
for a risk averse, life-cycle consumer. We implement both models using state-of-the-art actuarial data on
long-term care utilization probabilities and comprehensive market data on insurance policy characteristics
and premiums. Our results indicate that private long-term care insurance contracts are priced lower than
actuarially fair for women and higher for men. For a policy that covers all types of paid care, a 65 year
old male can expect to receive 57 to 73 cents in present discounted value of benefits for every dollar paid
in expected present value of premiums; by contrast, a 65-year old woman can expect to receive about
$1.12 to $1.42 in benefits for every dollar paid in premiums. Our preliminary results suggest that, given
these existing market prices and the presence of Medicaid as a payer-of-last-resort, private long-term care
insurance is not valued by individuals throughout substantial portions of the wealth distribution. The very
presence of Medicaid crowds out private insurance purchase for well over half of households, and
significantly reduces the value of private insurance among the rest. In addition, marginal decreases in the
“quality” of Medicaid-financed relative to privately financed care substantially increase the value of
private long-term care insurance. By contrast, even substantial reductions in premiums — such as those
that might be achieved by the new federal tax subsidies for long-term care insurance — would be
insufficient to make long-term care insurance attractive to the median individual.
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1. Introduction

Long-term care represents one of the largest uninsured medical and financial risks facing the current
and future elderly in the United States." Annual long-term care expenditures in the U.S. total about $100
billion, or approximately 10 percent of total annual U.S. health expenditures. Despite this, only about 10
percent of elderly individuals in the U.S. have private long-term care insurance coverage, and 40 percent
of long-term care expenditures are paid for out of pocket. As the baby boomers age and medical costs
continue to rise, the implications of this lack of insurance coverage for consumption and savings
decisions, and for the welfare of both the elderly and their children, will only become more pronounced.

A substantial theoretical literature has proposed a variety of potential explanations for the limited size
of the private long-term care insurance market. However, there exists very little evidence with which to
test or distinguish among alternative theoretical explanations. The lack of evidence makes it difficult to
think about how the market will evolve. It also places important limitations on the ability to assess the
efficacy of policy interventions. There has been a recent spate of public policies at both the state and
federal level designed to encourage the growth of the private long-term care insurance market, including
the use of tax subsidies and modifications to Medicaid programs. The extent to which these policies will
succeed depends in part on whether they are addressing the underlying cause of the small market.

This paper develops two analytical tools that are then used to produce new evidence on the reasons
for the limited size of the private long-term care insurance market and on the likely effects of alternative
policy interventions on the market’s size. First, we present, what is to our knowledge, the first estimates
of the money’s worth (MW) of long-term care insurance policies. The money’s worth is defined as the
ratio of the expected present value of benefits to the expected present value of premiums. To estimate
MW, we draw on comprehensive data on the structure of insurance policies and their premiums. We also
introduce and utilize detailed actuarial data on transitions across different types of care by age and gender,

which allow for a richer model of care utilization than permitted with previously available estimates.

' We define long-term care expenditures as the cost of receiving home care or residing in an assisted living facility
or a nursing home. We focus solely on long-term care for the elderly, not the chronically disabled non-elderly.



Our results indicate that for typical policies covering all types of paid care and maintained throughout
the individual’s lifetime, a 65 year old male can expect to receive 57 to 73 cents in present discounted
value of benefits for every dollar paid in expected present value of premiums; by contrast, a 65-year old
woman can expect to receive about $1.12 to $1.42 in benefits for every dollar paid in premiums.

Second, we develop an analytical framework for estimating the utility gains from a long-term care
insurance contract. Specifically, we compute the expected lifetime utility that a risk averse consumer,
faced with uncertainty about long-term care utilization and mortality, would derive from following an
optimal intertemporal consumption plan when he or she has access to an insurance policy. We then
compute the amount of wealth that the individual would require, in the absence of long-term care
insurance, to achieve this same level of utility. The incremental amount of wealth is our measure of the
insurance value of the policy, and is analogous to Equivalent Variation in consumer welfare analysis.

We calculate the insurance value for actual policies, given the structure of the current Medicaid
program, the structure of private policy benefits, and premium levels. Our results indicate that a large
fraction of 65 year olds, particularly those in the lower part of the wealth distribution, would not receive
positive utility from the purchase of a long-term care policy. Indeed, it is only at relatively high levels of
wealth and risk aversion that existing policies become desirable. These results suggest that the limited
size of the private long-term care insurance market may be consistent with expected utility maximizing
behavior for many individuals. This is in stark contrast to the market for annuities where the structure of
prices and of public insurance programs appears insufficient to explain the limited size of this important
insurance market for the elderly (see e.g. Mitchell et al, 1999).

We then use the analytical framework to investigate the effects on the private insurance value of
changes in the money’s worth of policies or in the structure of the Medicaid program. Concerns about the
effect of high prices and the public Medicaid program on limiting private insurance demand have
motivated several recent policy changes at both the federal and state level. Additionally, both pricing and
crowd out of private insurance demand by public insurance have featured prominently in investigations of

the equilibrium in related insurance markets, such as annuities and health insurance for acute medical



expenditures. Looking at the role of these two factors in affecting long-term care insurance demand is
therefore a natural starting point.

Our results suggest that pricing is not a major factor in explaining the limited demand for long-term
care insurance. For example, even with a money’s worth of 1.8 (and thus a subsidy of 45% over
actuarially fair prices) the median female does not find a typical private long-term care insurance policy
valuable. These findings cast doubt on the efficacy of programs designed to induce demand through tax
subsidies. By contrast, we find that the existence of Medicaid as the payer of last resort substantially
reduces the value of private insurance, crowding out demand for a large fraction of the wealth
distribution, and decreasing its value even among those for whom the contract still delivers positive value.
Moreover, marginal increases in the relative “quality” of care paid for by Medicaid versus that paid for by
private means substantially reduce the value of private long-term care insurance.

The rest of the paper is structured as follows. Section 2 provides background on the private market for
long-term care insurance, and on existing theoretical and empirical work in this area. Section 3 describes
the analytical framework we develop for estimating money’s worth; Section 4 describes the many data
inputs needed to implement the calculation. Section 5 presents our estimates of money’s worth for a
variety of different policies and individuals. Section 6 develops the analytical framework for calculating
the insurance value of these long-term care insurance contracts, and discusses our parameterization of the
model. Section 7 presents our preliminary estimates of the insurance value for various types of individuals
in population, and examines the potential effects of changing the price structure or the existing Medicaid
rules. The final section summarizes our findings and discusses planned extensions.

2. Background on the Long-Term Care Insurance Market
2.1 The nature of the risk and of the insurance market

At almost $100 billion in the year 2000, long-term care expenditures for the elderly in the United
States represent almost 10% of total health expenditures for all ages in the United States, or 1% of GDP
(US Congress, 2000). Real expenditures are projected to triple by 2040 due to population aging, increased

longevity, and real cost growth (Congressional Budget Office, 1999). There is also substantial variability



among the elderly in their long-term care expenditures (see e.g. Dick et al. 1994; Kemper & Murtaugh
1991). For example, Dick et al. (1994) estimate that although nearly two-thirds of individuals who reach
age 65 will never enter a nursing home, one-quarter of women who do enter a nursing home will spend at
least three years there. This suggests that there may be large welfare gains from long-term care insurance.

Yet most long-term care expenditure risk is uninsured. Only about 10 percent of those aged 60 and
over had private long-term care insurance coverage in 2000.> Most policies provide limited insurance
benefits (Cutler, 1996), and public insurance is also limited. As a result, less than 1 percent of long-term
care expenditures for the elderly in 2000 were paid by private insurance, and 40 percent were paid for out
of pocket (US Congress, 2000). By contrast, in the health sector as a whole, private insurance pays 35%
of expenditures and only 17% are paid for out of pocket (National Center for Health Statistics, 2002).

This paper analyzes the individual (non-group) private market for long-term care insurance. About
80% of policies are sold through this market, with the remaining share sold through employer-sponsored
plans or life insurance (HIAA 2000b).’ The private long-term care insurance market first began in the
early 1980s (HIAA 2001), and has experienced particularly rapid growth in recent years; since 1994, the
annualized in force premiums collected have grown at about 20% per year, from $1.5 billion in 1994 to
$5.3 billion in 2001 (LIMRA 2001). The market has traditionally been largely unregulated, although
recent regulations have been proposed and enacted in a handful of states to ensure that rates are set to
avoid future premium increase (NAIC 2002a, 2002b).

In 2000, the average age of buyers in the individual market was 67 (HIAA 2000a). Coverage rates are
roughly comparable for men and women, and increase substantially with asset levels (HIAA 2000a).
Insurance policies are sold separately for each insured life rather than jointly covering a couple. We
describe the structure of actual insurance policies in detail below when we describe the framework for
calculating the Money’s Worth of these policies.

2.2 Explanations for the small size of the private-market: theory and existing evidence

? Authors’ calculation based on 2000 HRS. This is consistent with other estimates (e.g. Cohen, forthcoming).
3 All subsequent statistics refer to the non-group market.



A variety of theoretical explanations have been proposed to explain the limited size of the private
long-term care insurance market (see Norton (2000) for an overview). In this paper we focus primarily on
two explanations: the role of pricing and the potential crowd-out of demand by public insurance. In the
conclusion, we discuss how the analytical framework developed in this paper can be applied to investigate
the role of other proposed explanations.

The pricing of long-term care insurance may deter insurance coverage if there is a substantial load on
long-term care insurance policies (i.e. a discrepancy between the expected present discounted value of
premiums paid and the expected present discounted value of benefits received), perhaps arising from
administrative costs or insurance company profits.* Concerns about the effects of high prices have
motivated the recent introduction of tax subsidies for private long-term care insurance. About one-third
of states have introduced state-level tax subsidies for the purchase of both non-group and group private
long-term care insurance. At the federal level, the 1996 Health Insurance Portability and Accountability
Act (HIPAA) made the tax treatment of private long-term care insurance equivalent to that of private
insurance for acute medical care. Perhaps most significantly, employer contributions to employer-
provided long-term care insurance plans are now excludable from the taxable income of the employee
(Wiener et al. 2000; Cohen and Weinrobe 2000). This same tax exclusion for insurance for acute medical
care constitutes the largest single federal tax expenditure (OMB, 1999). While demand for private health
insurance is responsive to this subsidy, there is considerable uncertainty about the magnitude of the
demand response (see Cutler 2002 or Gruber 1999 for a review of the evidence). The impact of this
subsidy for long-term care insurance on the federal budget and on the amount of insurance coverage is
therefore potentially enormous but ex ante ambiguous.

Despite this recent public policy attention, we know of no evidence of whether there actually are
substantial loads on long-term care insurance policies, or of the effect of changes in these loads on

insurance demand. The first part of the paper therefore provides evidence on the pricing of long-term care

*If asymmetric information raises the expected care utilization of an insured individual relative to the population,
this creates a high load on the insurance for an average individual in the population. However, Finkelstein and
McGarry (2003) present evidence that insured individuals do not have higher utilization than uninsured individuals.



insurance policies. However, because risk averse individuals may be willing to pay more than the
actuarially fair price for insurance, the existence of a load is not necessarily sufficient to deter insurance
demand. To further ascertain the role of pricing, we examine how an individual’s utility gain (or loss)
from a private long-term care insurance policy varies as we vary market prices, including that variation
that might be expected from the recent tax subsidies.

The second explanation that we investigate is the potential that the long-term care insurance provided
through the public Medicaid program crowds out demand for private long-term care insurance. Medicaid
is an imperfect substitute for private insurance. By requiring a deductible of virtually one’s entire assets
and income (AARP, 2000), Medicaid imposes a severe restriction on an individual’s ability to engage in
optimal consumption smoothing across states and over time. It also reduces the wealth out of which the
individual can consume (or bequeath upon death). There is also evidence that it may be harder to get
nursing home care if Medicaid is paying (Ettner, 1993). However, an imperfect but publicly funded
substitute may still crowd-out demand for private insurance (Pauly 1989, 1990). Such concerns have
recently motivated several states (including New York and California) to reform their Medicaid programs
(Wiener et al. 2000). Again, however, there is little evidence on the extent to which Medicaid crowds out
private long-term care insurance demand. Evidence from related insurance markets is mixed. Although
there is evidence that Medicaid may have a substantial crowd-out affect on demand for private insurance
for acute medical care (Cutler and Gruber, 1996), the presence of publicly provided annuities through
Social Security is not sufficient to explain the absence of private annuities. (Mitchell et al., 1999).

Other explanations for the limited size of the private long-term care insurance market include
asymmetric information, the presence of the uninsured aggregate risk that the costs of long-term care may
drastically increase (Cutler, 1996), and the practice of denying insurance coverage to many observably
high risk individuals (Finkelstein and McGarry, 2003). The family is also likely to play a central role in
affecting demand for private long-term care insurance, although the sign of its effect is theoretically
ambiguous. In the final section of the paper we discuss how we will extend the analytical framework

developed in this paper to analyze these other factors in future work.



3. The Money’s Worth Framework

To evaluate the pricing of long-term care insurance policies, we estimate the money’s worth (MW) of
policies. The MW framework is widely used in other insurance markets, such as annuities (see e.g.
Friedman and Warshawsky 1988, Mitchell et al. 1999, Finkelstein and Poterba 2002). The present study
represents, to our knowledge, its first application to the long-term care insurance market.

The MW is defined as the ratio of the expected present discounted value (EPDV) of benefits to the
EPDV of premiums. It is useful to think of one minus the money’s worth as the load or “price” of the
insurance policy. An actuarially fair policy would have a money’s worth of unity.

The money’s worth depends on five inputs: the per-period care costs, the structure of the policy’s
benefit rules, the per-period premiums, the transition probabilities used to compute the probability that an
individual in care state i this period is in care state j next period, and the inferest rate that is used to
discount future payments. Section four describes the data we use for each of these inputs.

We specify all financial inputs in nominal terms and denote calendar time (t) in monthly increments
with purchase occurring at 7=0. We allow for five states of care, which we index by s: 1) receiving no
paid care, 2) receiving paid home care, 3) residing in an assisted living facility, 4) residing in a nursing
home, and 5) dead. The middle three states involve long-term care expenditures.

We denote the per-period benefits received from the insurance policy as min{X Y }, where X

denotes per-period care expenditures and B denotes the maximum per-period benefit that the policy will
pay. Insurance policies typically reimburse incurred covered expenditures, X, up to a maximum per-
period benefit amount B.” The typical policy pays the same maximum per-period amount B, usually $100
per day, in any state of care in which they pay benefits. Incurred expenditures X will vary over calendar
time ¢ due to medical price inflation, and it will vary with the state of care 5.® The maximum per-period

benefit amount B may also vary with calendar time ¢ as some policies’ benefit caps escalate at a pre-

> An alternative type of policy, which is less common in the market and which is currently excluded from the
analysis is an indemnity policy that pays B whenever the individual is in covered care, regardless of incurred costs.
® We denote by X the incurred expenditures net of any expenditures that will be covered by a public insurance
program that serves as primary payer. See Section 4.4. for more detail.



specified rate such as 3 or 5 percent per year. B will also vary with the state of care since the policy will
pay in only some of the 5 care states. Finally, B may vary with the total number of months that the
individual has been in potentially covered care since the start of the policy, which we denote by the index
k. About three-quarters of policies have deductibles (ranging typically from one to three months) during
which benefits are not received;’ about two-thirds of policies also specify limits to the total number of
months for which benefits can be collected; limits of 1-5 years are typical (HIAA 2000a).

We denote the monthly, nominal long-term care insurance premium by P to reflect the fact that
premiums will vary with the state of care (s) and may also vary with the cumulative number of periods
spent in care since purchasing the policy (k); typically, an individual will pay premiums when they are out
of care and when they are in covered care but still within the deductible period.® Because premiums are
constant in nominal terms, they are higher relative to actuarial costs at younger ages.” Almost all policies
are guaranteed renewable, so that the premiums cannot be raised on an individual should he, for example,
experience a change in health. However, premiums can be raised for a class of individuals, such as all
those holding a particular type of policy or all those above a certain age (AARP 2002, ACLI 2001), and
thus individuals may face some risk of premium increases. Recently, several states have adopted
regulations designed to limit the risk of rate increases (NAIC 2002a, 2002b). Lacking any information
with which to parameterize the likelihood and magnitude of future rate increases, we assume that

premiums remain constant in nominal terms.
We denote by g7 the conditional probability that an individual who is in care state s at time ¢ is in

care state o at time 7+/; death is obviously an absorbing state. We use gender- and age-specific

7 We assume that the deductible, once satisfied, is never again applicable. In principle, some policies may specify
that the deductible must be paid anew for each new episode in care, but we do not observe whether this is the case.
In practice, it is unlikely to affect our estimates of MW. Utilization data indicate that only a tiny fraction of care
utilization is accounted for by individuals having multiple stays that last for less time than the policy’s deductible.
We estimate that of the 23 to 53 percent of individuals who would use up their deductible, only 0.07% to 0.55% of
their time in care is spent in spells of duration less than or equal to the deductible.

¥ It is unclear in our data whether premiums are waived as soon as the individual enters covered care or only after
the deductible is satisfied. However, we ascertained that our MW estimates were virtually identical under either
assumption.

? This means that long-term care insurance payments have an element of tax-deferred savings, although they do not
explicitly build cash value that can be claimed upon forfeiture (as with whole life insurance).



transition probabilities, but for notational simplicity suppress the gender subscript and use calendar time ¢

to reflect the aging of the individual; our equations therefore all refer to a particular purchase age. Finally,

we denote by i, , the nominal short-term interest rate used to discount from period t+1 back to period t.

t+1

We can solve for the expected present value of benefits / based on the following recursive relationship:

: B
. s, 1,0,k+1(s
ﬂz,s,k = mln{X;,s’Bz,s,k,} +Zq?0 * L) (1)

t+1

pour 1+i,,

Benefits Received This Period

Expected PV of Future Benefits
Equation (1) denotes the expected present value of benefits associated with a policy held by an individual
at time ¢, who has received & periods of care that potentially qualifies for benefits since purchasing the
policy, and who is currently in care state s. The benefits she receives this period depend on expenditures

and the policy’s benefit structure. Looking ahead to the next period, she may be in one of five possible

states, each with an associated probability of being in that state (g, ) and a payoff function ( Lok +1(\))

appropriately discounted. The indicator varies 1(s) indicates whether she is currently in a state of care that

the policy covers; if so, then for purposes of calculating whether the deductible or benefit period have
been used up, she is “credited” in the next period with one more period in covered care.

A similar recursive relationship can be used to solve for the expected present value of premiums, 7 :

— 5,0 %k t+10’k+1(v)
sk = P, + Zqu 1 (2)
o=l + lH—l

—
Premiums Paid this Period

Expected PV of future premiums
Based on actual practice, we assume that an individual may only buy a long-term care insurance
policy when they are out of care (s=1). We use equations (1) and (2) to solve recursively for the MW at

the time of purchase, given by:
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)

We solve these recursive relationships by imposing the terminal condition that everyone is dead at time

(effectively, age) T (i.e., 7, = ﬂT’S,k = 0) and solving backwards. We assume a maximum age of 105.



4. Data

4.1 The Structure of Premiums and Benefits in Actual Policies: the Weiss data

We purchased data on premiums and benefit structures for non-group long-term care insurance
policies in 2002. These data are collected by Weiss Ratings, Inc, a company that sells information to
consumers on the financial stability of insurance companies and the pricing of insurance products. The
information on long-term care insurance contracts comes from their annual survey of all known long-term
care insurance companies in the United States. In 2002, 29 of the 132 companies surveyed responded with
data. Importantly, the responding companies include all of the top five sellers of long-term care insurance
policies; these companies alone accounted for about two-thirds of industry-wide sales (LIMRA, 2002). As
a result, we believe that the data provide a fairly comprehensive picture of the pricing of available long-
term care insurance policies. As is typical in the industry, all of the policies in our data (and in the market
generally) insure individuals, not couples.

Policies can vary on a large number of dimensions. To present comparable prices across companies,
Weiss asks the companies to report premiums for several common policy “scenarios.” They ask for prices
for all ages for which the policy is available, and they ask for the company’s standard rate.'® Prices are
not reported by gender because, despite large differences in expected costs and the absence of regulatory
restrictions, insurance companies do not offer different prices by gender (Society of Actuaries, 2003)."'
Premiums also tend not to vary them across different regions of the country.

Table 1 summarizes the four policy scenarios for which Weiss collects premium information. We
label these Scenarios 1 through 4 in order of increasing benefit generosity. All policies pay a $100 daily

benefit, which is a common benefit in the industry, and all cover facility care (i.e. nursing home care and

' Long-term care policies are typically priced based on age and one of three broad, health-related rate categories:
preferred, standard or extra-risk (ALCI, 2001). Standard rates are by far the most common; in proprietary data of all
policy sales from 1997 — 2001 of one of the largest long-term care insurance companies, about two-thirds of policies
sold are rated standard risk.

" One explanation for the lack of gender-based pricing in long-term care insurance is that there is substantial within-
couple correlation in ownership. Finkelstein & McGarry (2003) report that while 10% of individuals in the 1995
AHEAD own long-term care insurance, 60% of the spouses of individuals with long-term care insurance also have
long-term care insurance. There is a broader puzzle of why, in many insurance markets, insurance companies do not
use many observable and relevant characteristics in pricing insurance, despite an absence of regulatory restrictions.
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assisted living facilities). They differ in terms of whether they cover home health care (scenario 1 does
not but all others do), the amount of the deductible, and the length of the benefit period; we confirmed
that the scenarios are representative of purchased policies.'> We refer to Scenario 1 policies as “facility
only” policies because they only cover care in facilities (i.e. assisted living and nursing home care).

Long-term care insurance policies specify health conditions (known as “benefit triggers”) that must
be satisfied in order for the individual to be eligible to receive benefits for care covered by the policy or to
have one’s time in care count toward satisfying the deductible (known as the “elimination period”). In
order to hold the benefit triggers constant, we restrict the sample to the over three-quarters of policies in
the data that are “tax qualified”; these are policies that use the benefit triggers that HIPPA requires in
order for the policy to be eligible for federal tax benefits. Most non-group policies currently sold use these
benefit triggers (LIMRA, 2002), which we describe in more detail in section 4.2.

Table 2 presents descriptive information on annual median premiums and samples size in 2002 for
each of the four scenarios in the Weiss data at a variety of ages.”> We report results separately for two
types of policies that are very common in both the Weiss data and among purchased policies: constant
nominal benefits, and benefits that escalate at a nominal rate of 5% per year, compounded; about 40% of
purchased policies have some sort of nominal benefit escalation (HIAA 2000a).

For a medium-generosity policy, such as a Scenario 2 policy covering all types of care with a 60-day
deductible, a 4-year benefit period, and a $100 maximum daily benefit, a 65-year old would pay about
$1,200 annually for a policy with constant nominal benefits. The same policy costs nearly $2,100 if the
maximum daily benefit escalates at a nominal rate of 5% per year. It costs about half as much if the
policy covers only facility care with a 90-day deductible and a 2-year benefit period (Scenario 1).
Premiums rise sharply with age, with approximately a ten-fold premium increase from age 50 to age 85.

4.2 Transition probabilities across care states: the Robinson data

2 Information about common purchases is based on Society of Actuaries (2002), HIAA (2000a), and authors’
calculations based on proprietary micro data on policy sales described above.

1> Weiss requests information on three policy scenarios, with the third defined as either Scenario 3 or Scenario 4 (the
company selects). The smaller number of respondents for these last two scenarios therefore reflects the survey
format, rather than anything about the relative availability of these scenarios in different companies.
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We require age- and gender-specific monthly transition probabilities across the five states of care
described above. Because individuals tend to be denied non-group long-term care insurance policies if
they have any limitations to activities of daily living (ADLs) or any cognitive impairment at the time of
purchase (Murtaugh et al. 1995, Finkelstein and McGarry 2003), we also require estimates of these
transition probabilities for individuals whose health status at the time of purchase is good enough to be
eligible for insurance. Finally, it is necessary to have joint estimates of the probability of transitioning to a
certain care state and meeting the health requirements (“benefit triggers”) required for the individual to be
eligible to receive reimbursement for long-term care expenditures. All of the policies we study are “tax-
qualified” and therefore have the same benefit triggers: the individual must either need substantial
assistance in performing at least 2 of 6 activities of daily living (ADLs) and assistance must be expected
to last at least 90 days, or the individual must require substantial supervision due to severe cognitive
impairment (Wiener et al. 2000).

To meet these requirements, this paper therefore makes use of a “state of the art” model of health and
institutional transitions that was developed and provided to us by Jim Robinson, FSA, MAAA, PhD and
former chair of the Society of Actuaries’ long-term care insurance valuation methods task force (Society
of Actuaries, 1996). The model has two components.'* The first uses data from the 1982, 1984, 1989 and
1994 National Long Term Care Surveys to estimate transition probabilities across seven different health
states, defined by the number of ADLs and IADLs, the presence or absence of cognitive impairment, and
death. The transition model is based on a Continuous-Time Markov Chain that allows the transition rates
to vary with the sex and the age of the individual. The second component uses the 1985 National Nursing
Home Survey to estimate the probability that individuals are in each of the five care states (no care, home
care, assisted living, nursing home, or death) as a function of age, gender, health status, and the length of
time in the health status. Together, this information can be combined to produce transition probabilities
across care states. The model also produces estimates of the number of hours of skilled home care and

unskilled home care provided during a home care episode, conditional on age and gender.

' Readers interested in a more detailed description of the model are encouraged to consult Robinson (1996).
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The model produces estimates that are representative for the entire population, not just insured
individuals. Our estimates will therefore reflect the MW or insurance value of a long-term care insurance
policy for a typical individual in the population. Interestingly, utilization rates for insured individuals
seem comparable, or if anything slightly lower, than the utilization rates for the population at large
(Society of Actuaries (2002), Finkelstein & McGarry (2003)).

The Robinson model has several extremely attractive features for our purposes. First, to our
knowledge it provides the only available estimates of age- and gender-specific transition probabilities
across a/l relevant states of care. There have been many published studies estimating nursing home
utilization only (e.g. Dick et al 1994, Kemper and Murtaugh 1991, Society of Actuaries (1992)); however,
they are not often estimated separately by gender, and it is rare that they specify the complete distribution
of nursing home stays (as opposed to summary statistics), which will be particularly important when we
calculate insurance values below. More importantly, we know of no other estimates of transition
probabilities that also include home care and assisted living facilities;' this is critical for identifying
whether a person who exits from one form of care transitions to no care or to another form of care.

Second, as discussed, because the model is designed for (and has been used for) pricing actual long-
term care insurance policies, it provides information not just on the transitions across care states but also
across the number of ADLs and the presence of cognitive impairment, thus allowing us to match the
HIPPA-defined benefit triggers and identify care episodes that are benefit eligible. It also allows us to
restrict the sample at the time of purchase to those who are healthy enough to be eligible for insurance.
We know of no published data that make such distinctions.

Third, care was taken to make the estimates accurate on anything important to the pricing of the
policies; for example, because the distribution of short vs. long stays (rather than just the average) will
affect the pricing of policies with deductibles, the 1985 NNHS was used to adjust the distribution of stays

so that the model produces admission rates and length of stays similar to those found in the 1985 NNHS.

' Robinson estimates assisted living use with question on the 1994 Community Questionnaire that asks whether the
place of residence is part of a building/community intended for older, retired, or disabled persons.
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Finally, the model has a very strong pedigree. Numerous actuaries in consulting firms, long-term care
insurance companies, and the Society of Actuaries confirmed that the Robinson model has been widely
used by insurance companies or their consultants to price long-term care insurance policies and that it is
well regarded. Robinson (2002) notes that versions of the model have been used by insurance regulators,
private insurance companies, state agencies administering public long-term care benefit programs, and the
Society of Actuaries LTC Valuation Methods Task Force.

We also independently verified that the Robinson estimates model produces estimates that are broadly
consistent with published estimates, where comparable.'® For example, life expectancy in the Robinson
model, conditional at reaching 65, is 15.3 years for men and 18.5 years for women,; this is within 1 and 6
months respectively of the life expectancy estimates of the Office of the Chief Actuary of the Social
Security Administration for individuals who are 65 in 2000 (Social Security Administration, 2002).
Table 3 compares summary statistics from the Robinson estimates of nursing home utilization to
published estimates of the same statistics.'” The Robinson estimates tend to match the published
estimates quite closely on a number of dimensions including probability of nursing home use, age of first
nursing home use, expected length of stay, and probability of very long stays. The Robinson estimates of
the probability of a very short stay, however, are somewhat higher than other published estimates.

We therefore believe these data represent the best available source for our purposes. It is, however,
important note a few potential limitations. First, while the transition probabilities are dependent upon past
health experience, they do not also depend on lagged care experience. It is possible that habit formation
in tastes or inertia might produce duration dependence. While this is not a problem for computing the
money’s worth of a policy, the lack of duration dependence could bias our estimates of insurance value

since we will miss the longest spells of care.'® Second, these data represent estimates for individuals of a

'® In making these comparisons, we estimated a version of the Robinson model that did not require that individuals
meet the benefit trigger in order to be counted as in care and did not require that individuals start out in a health-
eligible condition. This was done to be comparable to published estimates that do not make either distinction.

7 We report many “unisex” estimates from the Robinson model in order to make comparisons to published unisex
estimates; in all of the work below we always use gender-specific estimates.

'® The transition probabilities also ignore any distinction between initial entry into care, and any subsequent re-entry.

14



particular age at a particular point in time (between 1982 and 1994), and thus they do not take account of
potential changes in mortality and morbidity. Tillinghast-Towers Perrin (2002), as well as conversations
with actuaries, indicates that this is standard industry practice. This may reflect the disagreement in the
literature over both projections for future morbidity and projections for changes in care usage.'” Our
estimates are therefore based on the assumption of no changes in morbidity or care utilization.”

Table 4 presents some summary statistics on care utilization in the Robinson model for 65-year old
men and women. The statistics assume the individual is out of care at age 65 and counts care utilization
only if benefit triggers are satisfied. A 65-year old man has a 27% chance of ever using nursing home
care, a 12% chance of ever using an assisted living facility, and a 29% chance of ever using home care.
The probability of ever using any type of care rises with survival, especially for nursing care; a 65 year
old man who survives until age 90 has a 59% chance of using nursing home care at some point in his life.

There is substantial correlation in types of care use; a man who uses a nursing home has a 58%
chance of also using home health care. Almost two-thirds of individuals who use a nursing home will at
some point exit to a state other than death; this is consistent with other studies (e.g. Dick et al. 1994) that
indicate a substantial amount of recovery from nursing home care. On the other hand, we find that about
half of individuals who use a nursing home will ultimately die in a nursing home (results not shown).

The probability of using any type of care is substantially higher for women than for men. This does
not appear driven solely by longevity differences; for example, among individuals who survive until age
80, women are more likely to have used care prior to age 80 than men. Conditional on using a given type
of care, the average time spent in this care is also longer for women than for men, and the right tail of the
time-in-care distribution is also thicker for women than men. Interestingly, despite higher utilization,

women on average first use each type of care later than men; for example, the average age of first nursing

' For disagreement over the direction of changes in future morbidity, compare e.g. Manton et al. 1997 and Manton
& Gu 2001 to Lakdawalla et al. (2001). Uncertainty about future care utilization depends not only on the effects of
changes in morbidity on care utilization but also on other factors that may change care utilization conditional on
morbidity, such as potential decrease in the supply of unpaid care as more adult women enter the labor force
(Lawkawalla & Philipson 2002).

20 This is analogous to the approach taken by Wiener et al. (1994) who also assume no changes in morbidity in their
baseline set of assumptions in the Brookings-ICF Long-Term Care Financing Model.
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home entry (among users) is 83 for men and 85 for women. This is important in calculating MW and
insurance value since these depend not only on the amount (and distribution) of care used, but also on the
timing of that care, with care in later periods being more heavily discounted.

4.3 Costs of care in each care state

We use Metlife Market Survey data to estimate current average daily care costs in nursing homes,
assisted living facilities, and at home (MetLife 2002a, MetLife 2002b). These data were collected to
determine pricing for the new federal employee long-term care insurance program, and were in fact used
for that purpose. The survey covers all 50 states and the District of Columbia; although the data indicate
substantial variation in costs across geographic areas, long-term care insurance policies are not priced
differently across geographic areas and we therefore use national averages for our estimates of current
care costs. The national average daily cost of nursing home care in 2002 is $143 per day ($4,290 per
month) for a semi-private room (private rooms are more expensive) and therefore substantially exceeds
the typical $100 daily benefit cap. By contrast, care costs for an assisted living facility are on average less
than a $100 benefit cap, at $72 per day ($2,160 per month).

Home health care is a substantially smaller share of total care costs than facility care (i.e., a nursing
home or assisted living facility) and accounts for only one-quarter of total long-term care expenditures
(US Congress, 2000). According to MetLife (2002a), the cost of home health care is $17 per hour for
unskilled (non-RN) care and $38 per hour for skilled (RN) care. We combine these hourly cost estimates
with age- and gender-specific estimates from the Robinson model of the average number of hours of each
type of home care used by those in home health care, and thus derive age- and gender-specific estimates
of monthly home care costs. For example, a 65 year old male (female) in home care will have on average
$11.30 ($17.50) per day of home health care costs, considerably below the maximum daily benefit
amount. Even a 90 year old male (female) in home health care would only have, on average, $30 ($45)

per day of home health care costs.”’

I As discussed in Section 4.4, 40% of these home health care expenditures would be covered by Medicare.
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Since an individual who buys a long-term care insurance policy in 2002 may receive benefits 30 years
hence, it is important that we account for projected real cost growth. There is a general consensus that
care costs will grow at the rate of real wage growth, since the primary cost for all of these types of care is
the labor input (Wiener et al. 1994, and conversations with industry officials).” In our base case, we
therefore follow the assumptions of Wiener et al. (1994) and Abt (2001) of a baseline assumption of 1.5
percentage point annual real growth in care costs (i.e. wages). With this real cost growth, and given
information on expected inflation described in Section 4.5 below, it would take 9 years and 7 months
before the average daily cost of an assisted living facility exceeds the $100 nominal benefit cap. If a 65
year old male (female) purchased the policy in 2002, their expected home health care costs if they go into
home heath care would not exceed the $100 nominal daily benefit for 33 years and 9 months (32 years).
In the sensitivity analysis, we examine how sensitive MW estimates are to alternative assumptions about
the expected annual rate of real cost growth, from the 0.75% “lower bound” assumption of Abt (2001) to
the 3.0% estimate of (Mulvey and Li, 2002) which is close to the 2.6% estimate by CBO (1999).

4.4 Accounting for public insurance coverage

Two public insurance programs cover long-term care expenditures. Medicaid, the public health
insurance program for the indigent, is the secondary payer when an individual has long-term care
insurance. It therefore does not affect estimation of MW. We discuss it at length in Sections 6 and 7 when
we investigate the insurance value of private long-tem care insurance contracts; the role of Medicaid as a
payer-of-last-resort is obviously crucial to consider in estimating insurance value.

Medicare is the public health insurance program for the elderly and is the primary payer for long-
term care insurance expenses. Thus any care that is Medicare eligible will not be reimbursed by private
insurance and is not included when calculating the expected benefits from a long-term care insurance
policy. Medicare pays for 16% of institutional care (specifically, nursing home care), and 30% of home

health care, for the elderly (U.S. Congress, 2000). However, very little of Medicare-covered nursing

2 The image of an individual in a nursing home hooked up to many machines is in fact a tiny share of the nursing
home population. As Wiener et al. (1994) note, “long-term care is extremely labor intensive, and much of it involves
hands-on, personal services, where opportunities for substantial gains in productivity are few.”
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home expenditures would be otherwise eligible for private long-term care insurance benefits. We
therefore do not incorporate Medicare’s nursing home benefits into our MW calculation.”” Medicare
coverage for home health care, by contrast, pays for services that would otherwise be eligible for private
insurance coverage. If the health-related criteria for Medicare eligibility are met, Medicare will reimburse
both skilled and unskilled home health care up to 35 hours per week for an essentially unlimited period of
time. These health-related Medicare-eligibility criteria are more stringent than those for “tax qualified”
private insurance (see e.g. Bishop and Skwara, 1993, GAO 1996, US Congress 2000). We therefore
assume that all Medicare home health care payments are for home health care that meets the private
policy benefit triggers. Since 75% of total home health care expenditures are for expenditures that meet
the private policy benefit triggers (authors’ calculation based on Robinson model), this implies that, since
Medicare pays 30% of all home health care costs and only pays home health care costs that meet the
private benefit triggers, it will pay for 40% of home health care costs eligible for private insurance
reimbursement. We therefore multiply estimated home health care expenditures each period by 0.6 to
reflect that portion that is eligible for private insurance reimbursement.**

4.5 Expectations of interest rates and inflation

To discount nominal benefits and premiums received in the future, we make two alternative

assumptions about the term structure of nominal interest rates (i.e. Z,). In our base case estimates, we use

the term structure on yields of U.S. Treasury Strips. Because many insurance companies invest the
premiums in a slightly riskier portfolio, we examine the sensitivity of our results by also using the term
structure for BAA rated corporate bonds. Because the pricing survey data is primarily from March, we

used term structure data from Bloomberg on March 1 (or the nearest trading day). In order to estimate

3 This assumption was corroborated by conversations with individuals at private insurance companies. Medicare
will cover nursing home stays only if: (1) they are stays in skilled nursing home days and (2) follow within 30 days a
hospital discharge. They will also only cover up to 100 days per spell of illness and, beyond 20 days (a shorter time
period than the policy deductible for all but one of our scenarios) require a co-payment of $96 in 1998 (Urban
Institute 1999), which is approximately equal to the $100 benefit cap. Finally, the criteria for Medicare result in
coverage for stays that are often recovery from acute illness; by contrast, as discussed, long-term care insurance
benefit triggers require that there be little likelihood of recovery within 90 days (US Congress, 2000).

* If we assume Medicare reimburses 30% or 50%, the MW estimates varied by only about 2 cents for men and 4
cents for women. This reflects the low proportion of total costs that are home health care costs.
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inflation expectations on the same date (used to convert our real cost growth assumption into nominal
terms), we used the difference in the yields on nominal U.S. treasury securities and TIPS at two different
durations, and imputed the forward inflation spot rates using the expectations hypothesis.”

S. Empirical Findings: MW results

5.1 Basic Results

Table 5 shows MW for a 65 year old in 2002 based on median premiums for each policy scenario, for
men and women separately. The top panel of the table shows the results using our base case assumptions:
the Treasury term structure of interest rates, real cost growth of 1.5% per year, and all companies in the
Weiss data. The results indicate that MW are substantially higher for women than for men, which is
unsurprising given that men and women face the same prices but men have substantially lower expected
utilization. Money’s Worth also tend to be substantially higher for policies that cover facility care only
(scenario 1), than for the policies that cover all three kinds of care (scenarios 2 —4).

For a 65-year old male in 2002, the MW for policies that cover all three kinds of care ranges from
0.57 to 0.73, depending on the policy details; the median MW is about 0.66. This indicates that for every
dollar in expected present discounted value of premiums paid, the individual will receive in expectation,
only 66 cents in expected benefits. This estimate is substantially lower than the MW estimate for a private
annuity for a 65-year old man, which is about 0.85 (Brown, et al, 2002).

For a 65-year old woman, in contrast, MW for policies that cover all three types of care range from
1.12 to 1.42 depending on the policy; the median MW is about 1.3. This indicates that prices are below
actuarially fair for women. The fact that — despite MW greater than 1 (i.e. negative risk premiums) — only
about 10% of elderly women have long-term care insurance is prima facie evidence that something other
than the pricing of insurance policies is reducing the demand for private long-term care insurance. We

explore this more formally when we estimate the insurance value of these contracts in section 7 below.

2 See Sack (2000) and Shen & Corning (2001) for a discussion of using this yield differential as a measure of
expected inflation, including the effect of liquidity differences.
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There is no clear pattern of MW across policies of different benefit comprehensiveness. On the one
hand, except for Scenario 4, there is a clear pattern of MW increasing as the comprehensiveness of the
policy decreases from Scenario 3 through Scenario 1.%° On the other hand, we find that — for a given
scenario (again except for Scenario 4) — the MW is higher for policies with escalating (i.e. larger) benefits
than policies with constant nominal benefits. There is therefore only mixed support for the prediction of
asymmetric information theory that — due either to adverse selection or moral hazard — higher risk
individuals should purchase more comprehensive insurance (see e.g. Chiappori (2000), Chiappori and
Salanie (2000)). If this were true, more comprehensive policies should be priced higher to reflect the
higher risk pool and therefore, from the perspective of a given individual in the population, MW should
be lower on more comprehensive policies. The lack of these clear pricing patterns is consistent with the
utilization-based evidence in Finkelstein and McGarry (2003) who find no evidence that higher risk
individuals do purchase more comprehensive insurance.

Given that about 55% of buyers are women (HIAA 2000a), the average MW across men and women
is above 1 for all policies with escalating benefits and for the facility only constant nominal benefits
policy. While this might appear inconsistent with insurance companies making non-negative profits, the
MW calculations were all done under the assumption that an individual who buys a policy continues to
pay premiums as long as he is alive and is not receiving benefits. In practice, about 7 percent of policies
each year lapse due to failure to pay the regularly scheduled premiums within the time required (Society
of Actuaries, 2002). This results in cancellation of the policy and forfeiture of any benefits.”’

The bottom panel of Table 5 therefore estimates the MW assuming that the individual faces the

average probability of lapsing each year.”® We assume individuals will only lapse on their policy

*% The “outlier” results for Scenario 4 may be an artifact of the changing set of companies that offer various policies.
When we limit the sample to the companies who offer Scenario 4 and other scenarios, scenario 4 always has a lower
MW than the other scenarios.

27 Less than 3 percent of the policies in our 2002 data provide any sort of limited coverage for care costs if the
individual lapses on his premium payments.

% We use information from Society of Actuaries (2002) on average lapse rates for non-group policies for the first 13
years since purchase, and assume the lapse rate is constant after 13 years; lapse rates tend to follow a U-Shaped
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payments if they are not in any of the care states that are potentially covered by their policy; we treat
lapsing as adding to the probability of transitioning to the state of death and proportionally transitions to
the other four states.

The results indicate that the MW is substantially lower (and now always below 1) when individuals
face the typical “risk” of lapsing, than for individuals who regularly pay their premiums. For example, for
policies that cover all three types of care, MW now range from 0.35 to 0.44 for men, and from 0.69 to
0.78 for women. Allow for policies to lapse reduces MW because in the beginning years of the policy
expected premium payments are substantially higher than expected benefits; on average, it is only after 15
to 20 years that individuals begin receiving benefits.

This raises the interesting question of why lapses occur, an area that we will consider in future
research. Possible explanations include the arrival of positive health information, negative income shocks,
or possibly “non-rational” behavior. Lacking more information about the reason, we ignore the possibility
of rational or non-rational policy lapses in estimating the insurance value below; with greater
understanding of the reasons for lapsing, it would be possible to incorporate this into the analysis.

Table 6 examines how MW varies with age between age 50 and age 80.° Except at very low ages
and constant nominal benefits policies, there is a general pattern of MW declining with age. This is
consistent with the individual’s private information about his risk type increasing with age. As private
information increases, we would expect the pool of the insured to become more adversely selected (i.e.
higher risk relative to the general population). Hence, MW from the perspective of a typical individual in
the population would look lower at higher ages than at younger ages since at higher ages policies are
priced for insured individuals who are higher risk relative to the population than they are at younger ages.
5.2 Sensitivity analysis

Table 7 reports an analysis of the sensitivity of the “base case” MW estimates for a 65 year old to

various alternative assumptions. While the level of MW varies with the assumptions in the expected

pattern with higher lapse rates in early and late durations. The Society of Actuaries (2002) estimates may overstate
lapse rates as terminations whose reason is unknown (and therefore might be due to death) are counted as a lapse.
% Because Table 2 indicates that few firms in the data report prices for age 85, we do not estimate MW for this age.
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direction, the basic patterns across policies and gender remain. When the higher corporate terms structure
is used to discount premiums and benefits instead of the Treasury term structure, the MW decreases
because premium payments begin immediately while benefits do not begin, on average, for another 15 to
20 years. The MW decreases more for women than for men, since women on average enter care later
than men (see Table 4). Higher real cost growth results in higher MW, but the effect is small for policies
that pay a constant benefit; this reflects the fact that cost growth above the benefit cap does not affect
MW. Similarly, lower real cost growth lowers MW only slightly for constant nominal benefit policies,
with essentially no effect on facility only policies (where expenditures are initially already close to the
$100 nominal benefit cap). Assumptions about cost growth have a larger effect on policies with escalating
nominal benefits, since cost growth may occur in the range where the benefit cap is not binding.

Given the large documented price dispersion in other insurance markets (Dahlby & West 1986,
Mitchell, et al 1989, Brown & Goolsbee 2002), Table 5 also shows estimates of MW for the sample of
policies offered by the top five companies.’® MW are slightly lower for these top five companies. This is
consistent with the findings of Doerpinghaus and Gustavson (1999) who explore cross-sectional variation
in long-term care insurance prices and find that larger companies tend to offer higher prices.

6. A Framework for Assessing the Insurance Value of Long-Term Care Contracts

The money’s worth framework used above is useful for determining the implicit price of a long-term
care insurance contract. In order to understand the demand for long-term care contracts, however, one
must also know something about how the policy is valued by risk-averse consumers, who are typically
willing to pay more than the actuarially fair price for an insurance contract. To measure this, we compare
the utility of a risk averse life cycle consumer is a world with and without long-term care insurance.

We use this framework to address two main questions. First, does it make sense for anyone to buy

long-term care insurance? In other words, is there a puzzle — as in the market for annuities — about why so

3 We are reluctant to estimate MW for the highest and lowest premiums since, given the complexity of policies, it is
difficult — even with our sample of observably homogenous products — to reject the possibility that small unobserved
product differences drive pricing differences rather than pure price dispersion. For illustration, however, under the
base case assumptions, MW ranges for a 65-year old male scenario 2 policy with constant nominal benefits from
0.40 to 0.80; for women, the comparable range is 0.69 to 1.36.
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few people buy long-term care insurance? Or is it the case that most individuals would not find long-term
care insurance welfare enhancing? Second, which aspects of the structure of private and public insurance
policies play a large role in affecting the value of the private insurance contract?

6.1 Analytical framework

We consider an individual who purchases a long-term care insurance contract at age 65.' We assume
that this individual chooses a consumption path to maximize remaining expected lifetime utility, subject
to constraints imposed by the consumer’s budget as well as various contract and/or public policy features,
including the presence of publicly provided care (i.e., Medicaid). We first calculate the maximum
expected lifetime utility that can be achieved when the individual purchases a particular long-term care
insurance contract, and holds onto it for life (i.e., no lapsing). We then “take away” the insurance and
find the increment to financial wealth such that, when the individual follows their new optimal
consumption path, the individual achieves the same level of expected lifetime utility that they had when
they were insured. This incremental amount of financial wealth provides a dollar metric of the utility gain
(or loss) from the purchase of an insurance contract; we refer to it throughout as the “insurance value” of
the long-term care insurance contract. A positive value suggests that the ability to purchase the long-term
care insurance contract is welfare enhancing, while a negative value indicates that the individual would
find the purchase of the insurance contract welfare reducing. There is a large literature that calculates
similar measures of the welfare gain associated with access to annuities (e.g., Kotlikoff & Spivak 1981,
Friedman & Warshawsky 1988, Mitchell et al 1999, Brown 2001, Davidoff, et al, 2002). This present
study, to our knowledge, represents the first such analysis of the market for long-term care insurance.

The individual in our model faces two sources of uncertainty: long-term care expenditures and
mortality risk. In the four living states (no care, paid home care, assisted living facility, and nursing home
care) utility is a function of real consumption. For now, we assume no utility from bequests. The
individual’s value function V «(W;; A) denotes the value of the individual’s maximum expected

discounted lifetime utility at period t that arises from following an optimal consumption path, given that

3! All utility calculations are for an individual. We leave the extension to couples for future work.
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the individual is in state s (of the four possible living states). W, is financial wealth at time t, and A is a
vector of the annuity payments for each period, such as from Social Security or defined benefit private
pensions. Using standard dynamic programming techniques (e.g. Stokey and Lucas, 1989), we define
V«(Wy; A) recursively in the form of a Bellman equation, discretize the relevant state spaces, and solve
for the optimal consumption path iteratively from the final period (T) back to the beginning. In the
terminal period, T, it is assumed that, given the absence of a bequest motive, the individual consumes all

remaining wealth. The recursive Bellman equation is:

4 5,0
Max V., (; 4)= MaxU, (., + 1)+ X (lqj;))n,m w..,) @)

In contrast to the nominal Money’s Worth notation presented earlier, all values in these utility

equations are expressed in real terms. Uy is the utility function for state s, Cg, represents planned

consumption in state s in period t. F” represent the food and housing consumption that the individual

st
receives from institutional care (i.e. an assisted living facility or a nursing home); F.” is therefore 0 when

the individual is residing in the community with or without home care. The superscript m allows us to
vary the amount of food and housing consumption provided by institutional care when that care is paid
for by private resources compared to when it is paid for by Medicaid; we discuss this in more detail

below.** As in section 3, t is defined in months, we assume a maximum lifespan, T, of 105 years, and
q;:] is the probability of transitioning from state s in period t to state ¢ in period t+1. p is the discount
rate.

The individual chooses an optimal consumption path subject to three constraints: (i) an initial level of

non-annuitized financial wealth, W, and a given trajectory of annuitized income, A; (ii) a no borrowing

constraint (imposed to eliminate the possibility that the individual may die in debt), and (iii) the wealth

32 Although the literature frequently assumes that the individual does not receive direct utility from acute medical
expenditures (see e.g. Hubbard, Skinner and Zeldes, 1995), in the case of institutional medical care, it is unrealistic
to assume that the individual receives no utility from these expenditures, given that part of them cover food and
shelter that would otherwise have to be funded out of income and wealth were the person living in the community.
We therefore follow Pauly (1990) in assuming that some portion of institutional care expenditures directly enter the
individual’s utility function.

24



accumulation equation. In the absence of Medicaid the wealth accumulation equation is:
Wi = (W, + A+ min[Bgy, Xsi] — Cs — X — Po)*(1+1) ®))

The notation is the same as that in Section 3, except that values here are reported in real, rather than
nominal, terms. The long-term care insurance policy pays a benefit equal to the lesser of the benefit cap
(Bs.) and the actual costs incurred (X,,). It charges an insurance premium of Py, We assume that once an
individual purchases a LTC policy, they hold it until death. When the individual has no insurance,
B, =P;;=0. Unconsumed financial wealth accumulates at the real interest rate r.
6.2 Modeling the Effect of Medicaid

Constraint (5) shows how financial wealth evolves in a world where the individual is solely
responsible for his own care. In practice, however, if an individual is receiving paid care and meets
certain state-specified income and asset tests, his care will be paid for by Medicaid. In 2000, Medicaid
paid for 44% of institutional care and 18% of home care (US Congress, 2000). We therefore incorporate
these payments into the consumer’s constrained optimization problem.

In a typical state in 1999, Medicaid required a deductible of all but $2,000 of one’s assets, and a co-

payment for institutional care of all but $30 per month of one’s income (AARP, 2000).** We will refer to

these values as W and C, respectively. To be eligible for Medicaid reimbursement, the individual must
be (i) be receiving care, (ii) meet the asset test (i.e., must have W, < W), and (iii) meet the income test.
The income test requires that the income from the annuity A,, plus any insurance benefits min[Bs;, Xs:],
minus the actual care expenditures X, be less than the co-payment rate, which we denote as C .** Ifa

person is eligible, Medicaid pays an amount equal to X, — 4, —min(B_,, X ) —max(W,-W ,0)+C.

s,t2
In other words, Medicaid pays for actual expenses (Xj,) and provides a maintenance allowance of C,

but offsets all other income (specifically any annuity income and any payments from the LTC insurance

33 Slightly more income and assets are “disregarded” if the individual has a community-based spouse.
* While the Medicaid income test has a much higher threshold than C', the disregard for long-term care, given the

implicit 100% tax rate on income above C in the case of LTC expenditures, C becomes the relevant test.
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contract) as well as an assets in excess of W, dollar for dollar. Note that even when on Medicaid, the
individual is able to consume more than C if they wish to consume out of wealth to reduce it even further

below W . By incorporating Medicaid payments into equation (5), we find the wealth accumulation

equation for individuals on Medicaid:

s W

t+1

= (W, = C, —max(, —W,0)+C)*(1+7)
In addition to the role of C and W , we believe that, following Pauly (1990), a potentially important

parameter to describe the Medicaid program is the relative quality of care provided by Medicaid versus
privately financed care. Anecdotally, there is a belief that Medicaid patients receive lower quality nursing
home care than privately-funded patients. Indeed, several studies have found that nursing homes with a

higher percentage of Medicaid residents are poorer quality (see Institute of Medicine, 2001 for a
review).” To parameterize this, we allow our “food and housing” value of facility-based care, F' to

differ depending on the source of financing (Medicaid vs. private sources.) In this way, we can determine
how sensitive the value of private insurance is to the relative “quality differential” between care provided
by private resources, and care paid for by the Medicaid program.

While there is considerable variation across states in the Medicaid program, all states offer
comprehensive nursing home coverage for individuals who meet the income and asset tests.*® Some
states are beginning to cover assisted living facilities, but this is still the exception rather than the rule.
There is also substantial variation in the amount of home health care provided by Medicaid. Many
Medicaid programs have caps on home care enrollment and home care expenditures that result in long
wait lists and limited coverage (AARP 2000, US Congress 2000). In practice, an individual in need of
home care or assisted living, who meets the Medicaid income and asset requirements, may receive

Medicaid assistance in a nursing home, go without care (presumably with negative health and utility

% Ettner (1993) and Cutler & Sheiner (1994) also provide evidence that it may be harder for individuals who are
covered by Medicaid to get into a nursing home, particularly if reimbursement rates are low relative to private
market prices.

3¢ For a much more detailed analysis of Medicaid’s coverage rules for LTC, we refer the reader to Kaplan (2004).
Much of the following paragraph is drawn from this work.
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consequences), or perhaps pay for a small amount of care themselves. To abstract from these issues, in

our model, we assume that a Medicaid eligible individual needing long-term care transfers to a facility

covered by Medicaid, and thus receives utility from the food and housing component, F’, 27

6.3 Parameterization

To solve the utility maximization problem (4) subject to the relevant constraints, we must
parameterize each of the variables in the above equations. We assume a constant relative risk aversion
utility function that is invariant to the state of care.”® We report results for a coefficient of relative risk

aversion of 1, 2, and 3. We assume the real interest rate, discount rate, and inflation rate are all set equal
to 0.03 annually.** For the transition probabilities q:;;] , we use the age- and gender-specific transition

probabilities used in calculation the MW above and described in Section 4.2.*' For the food and housing
consumption value when in facility-based care, we use the monthly amount ($514) that the Supplemental
Security Income (SSI) program pays to a single, elderly individual in 2000 (US Congress, 2000). We
choose this value since SSI is designed to provide a minimum subsistence level of food and housing.
There are also a large number of parameters concerning that structure of public insurance, long-term

care insurance contracts and pricing that we vary in our analysis. Here we describe our base case

37 Our approach is also consistent with Medicaid’s allowance for a larger community based living allowance when it
pays for home health care. So that the transition probabilities aggregate properly, we continue to use the transition
probabilities of the state in which the person began the period.

** State-dependent utility (i.e., allowing the utility function to differ across states of care) can be easily incorporated
into the analysis. Because we have been unable to find any useful guides for how to parameterize such differences,
we currently assume that utility is not state-dependent.

3% Risk aversion of one corresponds to log utility, a value that has found some support in empirical studies that have
estimated relative risk aversion from household consumption patterns (see e..g. Laibson, Repetto and Tobacman,
1998). However, recent survey evidence suggests higher values are appropriate (Barsky, et al, 1997).

40 A 3% expected inflation rate is consistent with the average from 1926 through today, although a bit higher than
the expected inflation rates implied by the current differential between real and nominal government bonds. A 3%
real rate of return assumption based on recent yields on TIPS. We set the discount rate equal to the interest rate.

I As noted above, these transition probabilities treat the individual as out of care if he is in care but does not meet
the health-related benefit triggers required for benefit eligibility. They therefore ignore long-term care expenditures
that would not satisfy the benefit triggers. For perspective, the probability of ever using nursing home care is, for
men, 27% for covered care compared to 30% for any nursing home care; for women, these numbers are 44% and
47% respectively. For home health care — not surprisingly — the differences are greater. For example, 29% of 65 year
old men will ever use covered home health care, whereas 40% will ever use any home health care; the numbers for
women are 35% and 70% respectively. Of course, it should be remembered that home health care is only one-
quarter of total long-term care expenditures (US Congress, 2000).
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assumptions for these parameters, which are chosen to be typical of real-world parameters. As in the MW

analysis, we assume that Medicare reimburses 40% of home health care. We set the Medicaid parameters
C and W to their modal values across the states, which are $30 and $2,000 respectively (AARP 2000).
Lacking any clear guidance, we start with the assumption that the quality of care provided by Medicaid

(F Y',';Edi"aid) is the same as the quality of care provided by private resources (F' Vf’t"iw”e) .

For our LTC policy, we start with a policy that covers all three types of care, has no deductible, an
unlimited benefit period, and offers a (constant nominal) maximum daily benefit of $100 (or $3000 per
month). This corresponds to Scenario 4 in the Weiss data with constant nominal benefits. We assume — as
with all of the policies in the Weiss data — that the monthly premium is also fixed in nominal terms (hence
declining in real terms). For the monthly premium we use the premium that would correspond to a
money’s worth of the policy of 0.65 for men and 1.25 for women, figures that that are roughly
comparable to typical gender-specific MW calculated in Section 5. Finally, for the base case we assume
that long-term care costs grow at a rate of 1.5% per year faster than inflation.

7. Results: The Insurance Value of Long-Term Care Contracts*
7.1 Who Should Buy LTCI? Results by Wealth and Risk Aversion

Under these base case assumptions, we compute the insurance value for men and for women at nine
different points in the wealth distribution. These correspond to the 10™ through 90" deciles of the wealth
distribution according to data from the first wave of the Health and Retirement Survey (HRS), as
calculated by Mitchell & Moore (1998). Total wealth is defined as the sum of financial wealth (excluding
housing), Social Security wealth, and pension wealth. We divide wealth into annuitized (Social Security
and defined benefit pension wealth) and non-annuitized components and compute the gender-specific,

actuarially fair real monthly annuity associated with the annuitized component. We parameterize W, or

*2 The results in this section are highly preliminary. In particular, the absolute numbers reported will change as we
refine our base case assumptions concerning the distribution of financial and annuitized wealth using more recent
data. We believe, however, that the qualitative patterns in the results will remain largely unchanged.

28



financial wealth, as the sum of financial assets and assets in defined contribution plans.” As one moves
up the wealth distribution, total wealth rises while the fraction that is annuitized typically declines.

Table 8 reports the results. The first major result to notice is that in the lower half of the wealth
distribution, including the median consumer, the insurance value from the long-term care insurance policy
is negative. The median individual should therefore not find it optimal to buy the long-term care
insurance contract. This is in stark contrast to simulation results for annuities; these suggest that all risk
averse consumers should find the annuity contract valuable (Mitchell et al. 1999, Davidoff et al. 2002)
and create a puzzle of why, in practice, individuals tend not to annuitize.

The second key result from Table 8 is that it is only at combinations of high risk aversion and high
total wealth that the private LTC insurance contract delivers a positive insurance value.** With log utility
(CRRA=1), even a male in the 90" percentile of the wealth distribution would find the purchase of a long-
term care contract welfare reducing. At higher levels of risk aversion, private insurance becomes
attractive at lower points in the wealth distribution. Among men with risk aversion of 2, private insurance
becomes attractive somewhere around the 80™ percentile.

This pattern of the insurance value rising with wealth is consistent with survey evidence on long-term
care insurance holdings rising with wealth (HIAA 2000a; authors’ calculations in 1998 HRS). However,
we might have expected the relationship between insurance value (and the probability of purchasing a
private long-term care insurance contract) and wealth to be an inverted U-shape; those at the low end of
the distribution may not find it valuable due to the existence of Medicaid, while those at the high end of
the wealth distribution may be able to “self-insure.” There are two possible reasons for why we do not see

this pattern in Table 8 or in survey data. First, we may not have gone high enough in the wealth

* In future drafts, we intend to calculate the wealth distribution for 65 year olds with more recent HRS data. We
also plan to scale household wealth by an appropriate equivalence scale parameter since we are looking at the
optimization problem of an individual, and some of household wealth will be allocated to the spouse.

* The insurance value tends to rise with wealth deciles. It also tends to fall with risk aversion below the median
wealth and to rise with risk aversion above median wealth. Below the median, individuals tend to find LTC
insurance welfare reducing, because they are more likely to end up on Medicaid anyway, in which case the benefits
of the LTC policy are implicitly taxed away at a 100% marginal rate. As such, the effect of the LTCI policy is to
take away money in healthy states, potentially interfering with the individual’s ability to optimally smooth
consumption. Stated differently, more risk averse individuals will place a higher insurance value on Medicaid,
which is a “better” product for these low income individuals than private insurance.
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distribution for self-insurance to be a good substitute for private insurance. Second, in practice, the
composition of wealth between annuitized and non-annuitized wealth may also matter.*

We therefore examined the relationship between total wealth and the value of insurance, holding
fixed at 69 percent the fraction of wealth annuitized (which is the fraction annuitized for our median
household). Figure 1 plots the pattern of insurance value with respect to total wealth, holding fraction of
wealth annuitized constant. It reveals the expected inverted U-shaped pattern. The value of LTC
insurance reaches a peak at around $1.3 million in total wealth, and then declines steadily thereafter.

Finally, Table 8 allows some initial comparisons of the insurance value for men and women. There is
a general (though not universal) trend that women are more likely to place a higher value on insurance
than men at the higher end of the wealth distribution, and a lower value on insurance than men at lower
points in the wealth distribution. Several offsetting factors are at work. The MW of the policy is higher
for women than men, thus increasing the insurance value for women relative to men, all else equal.
However, because women tend to have spells later in life (when costs have increased in real terms and are
therefore more likely to be below the constant nominal daily benefit cap), a lower fraction of their total
expenditure risk is covered by the policy, thus decreasing the policy’s insurance value for women relative
to men. In addition, because their expected lifetime utilization of long-term care is greater, women at the
low end of the wealth distribution are even more likely to end up on Medicaid with or without private
insurance, and thus the implicit tax Medicaid places on private insurance payments should further
decrease the insurance value for women relative to men. Finally, the riskiness of the care expenditure

distribution differs for women and men, thus affecting their relative insurance values.

* Holding total wealth constant for our median male, as we vary the fraction annuitized, the insurance value of LTC
insurance exhibits a non-monotonic pattern, peaking around 80% of total wealth annuitized. There are numerous
reasons to expect the composition to matter. Annuitized wealth itself has insurance value against mortality risk, and
this insurance value may interact with the value of LTC insurance. Also, unlike financial wealth, annuitized wealth
cannot be easily re-allocated across time. Finally, Medicaid eligibility rules treat non-annuitized assets and
annuitized assets differently, with the former being subject to the asset test and the latter subject to the income test.
We plan to explore these wealth/annuity interactions in more detail in a future version of this paper. This also
highlights the more general point that cross-partial effects maybe important in understanding variations in insurance
value across individuals, and we plan on exploring these more in further versions.
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7.2 The Effect of Pricing: Would Tax Subsidies Help?

The above results reflect the value of a long-term care insurance contract given “real-world”
parameters for pricing, the structure of public insurance, and features of the private insurance contract. To
understand the relative contribution of these three components in explaining the limited size of the private
insurance market, we examine the effect on insurance values of varying each component separately.

Table 9 shows how our estimates of the insurance value of the long term care insurance policy
changes when we vary MW between 0.2 (such that the premium is 5 times its actuarially value) to 1.8
(such that the premium is only 55 percent of its actuarial value). As a benchmark, the bolded rows show
the insurance value at approximate current MW levels (0.65 for men, 0.125 for women). We report results
for males and females, at the 50™ and 90™ percentiles in the wealth distribution.

As expected, the value of the policy is an increasing function of the money’s worth. More
interestingly, the results indicate that — for women — it is nearly impossible to induce demand for the
median consumer through pricing. Even with a money’s worth of 1.8 (and thus a subsidy of 45% over the
actuarially fair price), the median female never finds the private policy valuable. For the median male, the
policy is only ever valuable at above-actuarially fair prices for the most risk averse (risk aversion
coefficient of 3). In results not shown, we find that the MW must be 0.96 or higher for the median male
with risk aversion of 3 to want to buy long-term care insurance.

Given these results, it is not surprising that the effect of tax subsidies to private long-term care
insurance are limited. To calculate an upper bound on the potential effect of the federal tax subsidies to
employer provided insurance described above, we assume that employers will pay all of the premiums

and that the incidence of the subsidy is fully on the worker. The tax subsidy therefore reduces the after-

tax premium by ((1 - 7’-income - temployeepayrall )/(1 + z.employer payroll )) (See c.g. Gruber and POterba7 1994)46

Table 10 shows the change in insurance value associated with this maximal decrease in money’s

* Of course, the effect of a tax subsidy to employer-provided insurance may have different effects than to non-group
insurance. Many of the state tax subsidies subsidize non-group premiums (Wiener et al. 2000), but their impact will
be even lower since state tax rates are considerably below federal tax rates. This exercise can therefore be thought of
as an extreme upper bound on the potential effect of state tax subsidies to the non-group market.
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worth that the tax subsidy could accomplish relative to the baseline of 0.65 for men and 1.25 for women.

We report results for men and for women, at both the median and 90™ percentile of wealth. We also report

results for three different federal marginal tax rates (z,,. ) of 15%, 27.5% and 39.1%. We assume a

payroll tax of 7.65% on both the employee and employer.

For the median female the tax subsidy induces demand only at the highest level of risk aversion and
the highest tax subsidy (producing a MW of 2.53). For the median male, the tax subsidy similarly does
not induce demand for risk aversion of less than 3. Moreover, these results assume the maximal possible
impact of the tax subsidy (i.e. full incidence on the employee and the employer pays the entire premium).
At the 90" percentile, we find that tax subsidies largely serve to make an already attractive policy more
attractive.”’ The limited impact of the tax subsidy on insurance values is understandable, given that it
serves only to reduce the premium paid when the individual is out of care. It has no effect on the benefit
level; most of the value of the insurance contracts arises from its ability to improve consumption
smoothing, something that is largely unaffected by the change in premiums.

One net, the results suggest that tax subsidies are unlikely to be an effective way to induce demand
for a large fraction of the population. Moreover, the presence of negative insurance values for risk averse
consumers at below-actuarially fair prices indicates that something other than pricing is deterring
insurance demand. We now turn to consider the role of public insurance in crowding out private demand.
7.3 Does Public Insurance Crowd-Out Private Insurance?

By serving as a “payer of last resort”, Medicaid may substantially reduce the demand for private long-
term care insurance since it eliminates the risk that an individual will exhaust his resources, and be in
need of care that he is unable to pay for (see e.g. Pauly 1990). A natural starting point for determining the
effect of Medicaid is therefore to investigate the insurance value of private contracts in the complete
absence of a Medicaid program. In the absence of any payer of last resort, a lack of private insurance

and/or sufficient wealth means that an individual faces the risk that in some states of the world he will

7 We plan on looking at intermediate wealth levels in future versions.
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simply run out of money and hence run consumption down to zero; if this results in infinite disutility (as
is the case with CRRA utility), then a private insurance contract that eliminates this possibility is
“infinitely valuable.” Thus in a world without any payer of last resort, any individual for whom the
distribution of long-term care insurance risk raises the possibility of exhausting all of his resources should
want to buy existing long-term care insurance contracts.

Our estimates from the Robinson model reveal, that, given the distribution of long-term care
expenditure risk, one has to go extremely high in the wealth distribution before individuals have sufficient
wealth for it to be feasible (even if still undesirable) to self insure. Simulating the care experience of
100,000 men and 100,000 women with our parameters for costs, cost growth and interest rates, we found
that the worst individual outcome exceeded $1.07 million in present value at the age of 65 for a woman,
and $950,000 for man. Thus in a world without Medicaid, any individuals below this wealth level would
receive a positive utility gain from purchasing the existing private long-term care insurance contract.

By contrast, the results in Table 8 indicate that, in the presence of the existing Medicaid program,
long-term care insurance is never valued for individuals with total wealth of $250,000 or less (i.c. the
median or lower) and at some levels of risk aversion is not valued as high as the 90" decile (over
$750,000 in total wealth). Thus the very presence of Medicaid appears to crowd out private insurance
purchases for well over half of households. Moreover, even for those that still find long-term care
insurance valuable, the presence of Medicaid significantly reduces the insurance value of private long-
term care insurance contracts since, without private insurance, Medicaid mitigates the need for large
savings for self insurance and helps to avoid states of extremely low consumption. For example, at $5
million in total wealth (assuming 20% is annuitized), the value of insurance is about $10,000 lower for
men with risk aversion of 2 in the presence of Medicaid than without Medicaid. These findings are
consistent with the theoretical work of Pauly (1989) suggesting that the existence of Medicaid could in
principle crowd-out demand very far up the wealth distribution. Our results suggest that, in practice,
Medicaid does indeed have a substantial crowd out effect.

Of course, the complete elimination of Medicaid (and any other payer of last resort) may not be a
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realistic alternative since, even in the absence of a Medicaid program, we suspect that many individuals
would have some other source of “last resort” funding for care, such as family or charity. It is therefore
also of interest to investigate, conditional on some type of Medicaid program existing, which policy

parameters have the largest effect on the value of private insurance. In principle, we can vary three

parameters of Medicaid: 1) Medicaid “quality,” 2) the level of the asset disregard (W), and 3) the level of

the monthly maintenance allowance for consumption above and beyond care provision (C ). For now, we

have just varied Medicaid quality, which we measure as the ratio of “food and housing” consumption

when in Medicaid-financed care to food and housing consumption in privately-funded institutional care

Fmedlcazd /F przvate

Table 11 reports results for a male in a median wealth household.”” As expected (see e.g. Pauly 1990),
decreases in the relative quality of care provided by Medicaid increase the value of private insurance
contracts. Our estimates suggest that this effect is potentially quite large, especially at higher levels of risk
aversion. For example, for a male with risk aversion of 3, reducing Medicaid quality from 1 (so that
consumption value is the same regardless of the payment source) to 0 (so that one gets no consumption
value from care when on Medicaid) increases the value of private insurance from -$8,768 to +$81,529.
For this same individual, Medicaid would have to be less than half the quality of private pay care for the
purchase of private insurance to be worthwhile. The quality of care provided by Medicaid may be
influenced by policy variables such as the Medicaid reimbursement rate for care (relative to private
payers). Our findings therefore suggest that estimates of the relative quality of care received by Medicaid-
financed patients relative to privately-financed patients may be an important parameter in empirical
explorations of the variation in long-term care insurance coverage rates over time and across states.

Two factors contribute to the large effect of “Medicaid quality” on private insurance value. First,

Medicaid provides a lower consumption value when it is lower quality. Second, and more importantly, as

* Specifically, we keep the food and housing consumption equal to $514 dollars for privately provided care, and
multiply it by the fraction listed under “Medicaid Quality” in Table 11 when the person is receiving care paid for by
Medicaid.

* We plan on looking at the results for women and for higher points in the wealth distribution in future versions.
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Medicaid quality decreases, Medicaid imposes increasingly severe constraints on an individual’s ability to
smooth consumption across states and time. For example, suppose an individual with fixed lifetime
resources had a lifetime utility function that led to them being happiest if they could have equal

consumption across all states and time. If this equal consumption level is above the level that can be

sustained when receiving Medicaid (i.e., is above the sum of C, F}"; and any small amount of

consumption out of remaining wealth that is capped at /), then the individual will not be able to equate

expected marginal utility across Medicaid and non-Medicaid states. The more important it is to an
individual to smooth consumption (i.e., the higher their level of relative risk aversion / the lower their
substitution elasticity), the less attractive Medicaid is as a substitute for private insurance.

In addition to impairing consumption smoothing, Medicaid also places a 100% implicit tax on private

resources (including privately purchased insurance) through the income and asset tests. As we decrease

W or C, this implicit tax increases and thus the value of private insurance should increase.” Preliminary

results based on varying C within the range allowed by different states ($30 to $75 according to AARP,
2000) suggest a small effect on insurance values, but “out of sample” variation may have substantially
larger effects. We plan on investigating the effect of larger changes in W or C in future versions.
Concerns about Medicaid crowd-out have motivated several large states — including New York and
California — to allow individuals who purchase a private long-term care policy to qualify for Medicaid
while retaining substantially more assets than they otherwise would be allowed (Wiener et al. 2000). For
example, the California program allow individuals who purchase “qualified” private long-term care
insurance policies to be eligible for Medicaid coverage of care not covered by their policy while

maintaining assets equal to the existing asset disregards plus an increase equivalent to the dollar amount
of benefits that the private policy has paid. This effectively increases W for individuals with private

long-term care insurance policies; we plan on investigating the effect of these and alternative policies in

%% The effect on insurance value will presumably be even greater in the presence of bequest motives.
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future versions. This will provide important information on whether it is possible to redesign Medicaid to
substantially reduce its crowd-out effect without substantially eliminating its role as a payer of last resort.

Finally, although Medicaid is the most likely public source of crowd-out of private insurance demand
it is also possible that Medicare — by serving as a primary payer for 40% of home health care that would
otherwise be covered by private insurance — affects the insurance value of private policies by changing
the amount of uninsured risk. To investigate this, we ran simulations varying the fraction of privately
insurable home health care covered by Medicare from 0 percent through 100 percent (actuarially
adjusting the premium to maintain the same money’s worth). These simulations (which we do not report
in the interest of space) suggest that small changes to the fraction of home care covered by Medicare do
not have a major effect on insurance valuation. We plan on looking at how making Medicare a primary
payer for a substantial component of facility care expenditures that would otherwise be covered by private
insurance would affect the value of private insurance policies.

7.4 The Structure of Private Insurance Policy Benefits

In this section, we begin to explore a third potential explanation for the low insurance value of private
long-term care insurance policies: the limited benefits provided by the policies. In particular, in addition
to deductibles and limits to the number of days one can collect benefits, policies specify (often binding)
daily benefit caps; all of the policies in our data and simulations have a $100 daily benefit cap that limits
the effective amount of insurance in the policy, and even more so over time as costs rise.

By limiting the amount of insurance and leaving considerable uninsured expenditure risk, these policy
features may substantially reduce the insurance value of existing long-term care insurance contracts and
thus contribute to the limited size of the private insurance market (Cutler, 1996). This raises the question
of why the contracts are designed in this manner. A variety of market failures could be responsible. For
example, asymmetric information can result in the quantity of insurance sold in equilibrium restricted
relative to the first best. Alternatively, Cutler (1996) argues that these caps are in place to reduce

insurance companies’ exposure to the aggregate risk of drastic increases in the real cost of long-term care
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over the 30+ year life of the policy; because such risk is not idiosyncratic, insurers cannot diversify it
through the typical insurance mechanism of pooling idiosyncratic risk faced by different individuals.

As a preliminary exploration of these issues, Table 12 compares the insurance value of a policy with
$100 daily benefit cap to a policy with cap, actuarially adjusting the premium to maintain the same
money’s worth. The results are interesting. In general, removing the cap tends to increase the absolute
value of the positive or negative insurance value. In other words, if an individual finds the policy with a
$100 maximum daily benefit welfare-enhancing, they generally find the policy with no daily benefit cap
even more welfare enhancing. If, on the other hand, they do not value the insurance at $100 per day, then
they value the uncapped policy even less. One way to think about these results is that a long-term care
policy transfers money from states in which the person is out of care, to states in which the person is in
care. Removing the benefit cap does this to an even greater degree. As such, if a person is made better or
worse off by these transfers, then increasing the size of these transfers tends to exacerbate this tendency.

For example, if a person would prefer to use their private wealth to pay for consumption when
healthy and then rely on Medicaid when sick, they will not value a policy that transfers wealth from
healthy to sick states. Uncapping benefits makes these transfers even larger, by charging a higher
premium when healthy, and transferring those resources to a state in which the individual is in care. This
suggests that the effect of Medicaid on the demand for insurance is interesting not only in its own right,
but also because of the way it interacts with other potential explanations for lack of insurance purchases.
In future versions, we plan on investigating how the insurance value of the capped and uncapped policy
changes when we incorporate uncertainty about the rate of care cost growth into the analysis.

8. Conclusions and Future Directions

This paper has presented what is to our knowledge the first evidence of the money’s worth of private
long-term care insurance contracts and the insurance value of these contracts. To do so, we developed two
complementary analytical tools for estimating the money’s worth of, and the utility gains from, long-term

care insurance contracts. We apply these tools to comprehensive data on industry-wide prices for a range
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of insurance policies and individuals. We also introduced and utilized extremely rich and detailed
actuarial data on the transitions across different types of long-term care.

Our findings indicate that, for individuals who buy and hold a long-term care insurance policy, prices
are below actuarially fair for women and above actuarially fair for men. The money’s worth of the
contract declines substantially, however, when the probability that the individual will lapse on his policy
premiums are taken into account. This suggests that further work would be useful in understanding the
reasons behind the high rate of policy lapsing in this (and other) insurance markets. The money’s worth
does not vary in any systematic pattern with the amount of coverage provided by the contract, but we do
find evidence that the money’s worth tends to decline with the age at which the policy is purchased.

Our estimates of the insurance value of these long-term care insurance policies suggest that a
substantial portion of 65 year olds, particularly those in the lower part of the wealth distribution, do not
find these policies welfare-enhancing, given existing prices and the structure of the public Medicaid
insurance program. Our analysis suggests that the existence of Medicaid crowds out demand for a large
fraction of the wealth distribution, and substantially reduces the insurance value of private long-term care
insurance contracts for the rest. Decreases in the relative “quality” of care paid for by Medicaid compared
to that paid for by private resources can have a large positive effect on the value of private contracts. By
contrast, the pricing of these contracts does not appear to be a major factor in explaining the limited
demand for private insurance.

These findings are relevant to recent public policies designed to stimulate demand for private
insurance through large tax subsidies at both the federal and state level, and to reforms to state Medicaid
program design. Our results suggest that tax subsidies are unlikely to be an effective way to induce
demand for a large fraction of the population, but that modifications to the existing Medicaid program
may well have a significant impact on private insurance demand. In future versions of this paper, we plan

to estimate the effect of recent state Medicaid reforms on the value of private long-term care insurance.
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The analytical framework developed in this paper can readily be extended to consider the role of
several other factors in contributing to the limited size of the private long-term care insurance market. We
consider these fruitful directions for further research.

First, our framework can be used to determine how the introduction of aggregate uncertainty about
the growth rate of medical costs affects the value of long-term care insurance contracts (Cutler, 1996).
Second, between 15 and 40 percent of today’s elderly would be denied long-term care insurance due to
the presence of observable risk factors such as limitations to activities of daily living (Murtaugh et al.
1995, Weiss 2002, Finkelstein and McGarry 2003). Denials may therefore be a very important factor in
explaining the limited size of the private long-term care insurance market, and an understanding of the
reason for this practice is therefore of practical as well as theoretical interest. We can use the analytical
framework together with actuarial data to investigate whether these high-risk individuals would in fact
value existing long-term care insurance contracts at correspondingly higher prices. Binding wealth
constraints or the existence of little residual risk to insure may make such individuals not value the
contracts; if, however, they appear to, this suggests that an explanation for the denials phenomenon must
be found elsewhere, perhaps as the unraveling of an asymmetric information equilibrium.

Third, the family is likely to play a central role in affecting demand for private long-term care
insurance, although the net direction of its effect is theoretically ambiguous. Our framework can be
extended to consider the insurance value of long-term care contracts to couples, rather than to individuals.
One could also investigate how the desire to leave a bequest may increase demand for long-term care
insurance (since these policies protect assets against Medicaid spend down rules), and how the family, by
providing a potential in-kind substitute for formal long term care and a financial substitute for insurance
may reduce the demand for long-term care insurance (Pauly 1990, Kotlikoff and Spivak 1981).

Finally, the possibility of uninsured long-term care expenditures has been suggested as a reason for
why more individuals do not annuitize their wealth. Our model can be extended to examine this potential
resolution of the “annuity puzzle.” We will also be able to examine the desirability of products that

combine features of annuities and long-term care insurance, as suggested by Warshawsky et al (2000).
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Table 1: Description of common policy scenarios for which prices are listed in Weiss data

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Covers Nursing Home YES YES YES YES
Covers Assisted Living ~ YES YES YES YES
Facility
Covers Home and NO YES YES YES
Community-Based Care
Deductible 90 Day 60 day 30 days 0 days
Benefit Period 2 Year 4 year Unlimited Unlimited
Daily Benefit $100 $100 $100 $100

Note: Deductible specifies the number of days in otherwise-covered care during which no benefits are paid toward
the policyholder’s expenses. Benefit period gives the maximum length of time for which the policy will pay the
daily benefit. The daily benefit gives the maximum amount paid by the company per day toward covered care. In all
of the policies studied, the daily benefit is the same across covered care states.
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Table 2: Descriptive statistics on annual median premiums in 2002

Constant Nominal Daily Benefit

Nominal Daily Benefit Escalates at 5% / yr

Age Age Age  Age Age Age Age Age Age Age  Age Age Age Age Age Age
50 55 60 65 70 75 80 85 50 55 60 65 70 75 80 85
Scenario 1: Facility only; 90 day deductible; 2 year benefit period
Premium 210 270 360 530 843 1,410 2,470 3,986 447 558 752 1,016 1,470 2,218 3,320 4,846
N 10 10 10 10 10 10 10 3 10 10 10 10 10 10 10 3
Scenario 2: All care covered; 60 day deductible; 4 year benefit period
Premium 459 597 821 1,192 1,907 3,232 5,156 7,707 1,032 1,271 1,572 2,140 3,268 5,038 7,565 10,189
N 9 9 9 9 9 9 8 5 8 8 8 8 8 8 7 4
Scenario 3: All care covered; 30 day deductible; unlimited benefit period
Premium 751 912 1,280 1,872 3003 5,004 7,875 10,411 1,630 1,910 2,490 3,450 5,112 7,843 11,930 13,857
N 8 8 8 8 8 8 4 1 8 8 8 8 8 8 4 1
Scenario 4: Scenario 3 with 0 day deductible
Premium 602 843 1,147 1,698 2,616 4,345 8290 10,071 1,565 2,007 2,496 3,326 4,509 6,613 11,150 12,327
N 3 3 3 3 3 3 2 2 2 2 2 2 2 2 1 1

Note: “Premium” refers to median premium and “N” refers to number of companies over which median is calculated. All policies have $100 maximum daily
benefit for any covered care. All companies quote unisex prices. The somewhat anomalous result that median premiums are lower for (more generous) Scenario
4 policies than (less generous) Scenario 3 policies arises from heterogeneity in the set of companies offering these different policies. Comparisons of premiums
across ages between 50 and 75 or between men and women are not subject to this difficulty since companies that offer a given policy will tend to offer it for all

of the ages reported and at a unisex price.
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Table 3: Comparison of nursing home (NH) utilization estimates: Robinson model and other published studies (65 year old).

Model Data Sources Probability of ever Average Age of First Entry into  Expected % of those who
entering a NH NH (conditional on entry) Timein NH  spend any time in
(conditional ~ NH who spend
on entry) more than
Male Female Unisex Male Female Unisex  Unisex lyear 5 years
(Unise  (unisex)
X)
Robinson Model NLTCS (1982, 1984, 030 048 0.39 83 84 83 1.9 years 66% 18%
1989 and 1994) and (median) (median) (mean)
NNHS (1985)
Dick et al (1994) NLTCS (1982, and 1984) 0.35 81 84 1.8 years 40% 12%
and NNHS (1985) (median)  (median)
Kemper and 1986 National Mortality ~ 0.33  0.52 0.43 83 55% 21%
Murtaugh (1991) Followback Survey (mean)
Murtaugh et al. 1985 NNHS 0.39 2.7 years 51% 20%
(1997)
Wiener at al. NLTCS (1982, 1984) and 0.49 2.2 years 45% 14%
NNHS (1985)
Liang and Tu 1977 NNHS 0.36 10.3 years

Note: All estimates for Robinson model are based on a version that estimates care utilization without regard to whether the care satisfies policy benefit triggers
and without regard to the health condition of the individual at age 65. This is done to make the Robinson estimates comparable to published estimates which do
not make these restrictions. The Robinson estimates used in the analysis of MW and insurance value, however, do incorporate these important restrictions.
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Table 4: Descriptive Statistics of Care Utilization for 65 year old, from Robinson Model

Probability of Use Duration of Use (Among Users) Exit and reentry (among
Avg Age of users)

Prob.  Prob. everuse, Prob.everuse, Prob. Use by First Use Avg Years Prob use Prob use Prob ever Avg #

Ever  cond’l on cond’l on 80, Condl on (among Spent in more than I  morethan 5  exit to non- of spells

Use living to 75 living to 90 Living to 80 users) Care year years death state
Nursing Home  Men 0.27 0.33 0.46 0.07 83 2.0 0.57 0.09 0.65 1.28
(NH) Women 0.44 0.49 0.59 0.10 85 3.0 0.69 0.19 0.66 1.40
Assisted Living  Men 0.12 0.14 0.17 0.03 83 0.50 0.11 0.005 0.90 1.18
Facility (ALF) Women 0.20 0.22 0.26 0.04 86 0.40 0.10 0.008 0.93 1.26
Facility Care Men 0.28 0.34 0.47 0.08 83 2.2 0.61 0.10 0.60 1.27
(NH or ALF) Women 0.46 0.50 0.60 0.11 84 3.3 0.73 0.22 0.62 1.37
Home Care Men 0.29 0.31 0.33 0.11 80 1.7 0.47 0.08 0.67 1.45
(HC) Women 0.35 0.37 0.38 0.12 82 1.8 0.44 0.10 0.77 1.68
Any Care (NH  Men 0.40 0.45 0.55 0.16 80 3.3 0.82 0.20 0.33 1.20
or ALFor HC) Women 0.54 0.58 0.67 0.18 82 4.6 0.89 0.35 0.35 1.27

Note: All statistics are reported for the version of the model used in calculating MW and insurance value. Specifically, all individuals are assumed to be healthy enough
to be eligible for private insurance at the time of purchase (here, age 65) and care utilization is measured as care utilization by individuals whose health characteristics
simultaneously satisfy the benefit triggers required for care costs to be reimbursable by insurance contracts. See text for further details.
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Table 5: MW for 65 year old, median premiums in 2002

Constant nominal benefits Benefits Escalate at 5% per Year

Care covered All All All Facility Only | All All All Facility Only
Deductible None 30 day 60 day 90 day None 30 day 60 day 90 day
Benefit Period Unlimited Unlimited 4 year 2 year Unlimited  Unlimited 4 year 2 year
Scenario 4 3 2 1 4 3 2 1
Base Case Men 0.653 0.573 0.681 0.924 0.665 0.622 0.730 1.047

Women 1.268 1.123 1.160 1.443 1.423 1.343 1.316 1.757
Allow for Men 0.424 0.372 0.440 0.588 0.371 0.348 0.403 0.550
probability Women  0.780 0.691 0.711 0.871 0.740 0.699 0.675 0.856
of lapsing

Note: “Base case” calculates money’s worth using the Treasury term structure, real cost growth of 1.5% per year, and all companies in the Weiss data. Facility
only policies cover care in an assisted living facility or in a nursing home, but not home health care.
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Table 6: MW By Age; median premiums in 2002 (base case assumptions)

Constant Nominal Benefits Benefits Escalate at 5% per Year

Care covered All All All Facility Only | All All All Facility Only

Deductible None 30 day 60 day 90 day None 30 day 60 day 90 day

Benefit Period Unlimited Unlimited 4 year 2 year Unlimited Unlimited 4 year 2 year

Scenario 4 3 2 1 4 3 2 1

Men Age 50 0.712 0.554 0.670 0.782 0.822 0.768 0.865 1.391
Age 55 0.670 0.600 0.682 0.845 0.744 0.761 0.819 1.292
Age 60 0.673 0.585 0.683 0.910 0.713 0.695 0.794 1.141
Age 65 0.653 0.573 0.681 0.924 0.665 0.622 0.730 1.047
Age 70 0.649 0.546 0.658 0.912 0.652 0.557 0.642 9.555
Age 75 0.601 0.504 0.606 0.855 0.609 0.497 0.582 0.864
Age 80 0.477 0.476 0.587 0.754 0.500 0.471 0.549 0.803

Women  Age 50 1.412 1.106 1.176 1.284 1.873 1.765 1.659 2.510
Age 55 1.333 1.204 1.196 1.372 1.671 1.723 1.548 2.290
Age 60 1.325 1.160 1.181 1.446 1.566 1.539 1.467 1.972
Age 65 1.268 1.123 1.160 1.443 1.423 1.343 1.316 1.757
Age 70 1.216 1.033 1.082 1.377 1.330 1.148 1.109 1.532
Age 75 1.065 0.900 0.945 1.229 1.166 0.961 0.949 1.312
Age 80 0.811 0.818 0.883 1.049 0.908 0.865 0.858 1.164

Note: Premiums are all median premiums. MW are all calculated using base case assumptions. See notes to Table 5 for more detail.
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Table 7: Sensitivity Analysis: MW for 65 year old, median premiums in 2002

Constant nominal benefits Benefits Escalate at 5% per Year

Care covered All All All Facility Only | All All All Facility Only
Deductible None 30 day 60 day 90 day None 30 day 60 day 90 day
Benefit Period Unlimited Unlimited 4 year 2 year Unlimited  Unlimited 4 year 2 year
Scenario 4 3 2 1 4 3 2 1
Base Case Men 0.653 0.573 0.681 0.924 0.665 0.622 0.730 1.047

Women 1.268 1.123 1.160 1.443 1.423 1.343 1.316 1.757
Sensitivity Analysis
Corporate Men 0.583 0.511 0.615 0.839 0.575 0.538 0.640 0.917
interest rate ~ Women 1.107 0.980 1.035 1.295 1.196 1.128 1.134 1.517
Real cost Men 0.690 0.607 0.718 0.926 0.697 0.652 0.763 1.065
growth 3%/ Women 1.334 1.182 1.221 1.445 1.506 1.423 1.367 1.793
year
Real cost Men 0.636 0.559 0.664 0.923 0.617 0.577 0.684 0.987
growth Women 1.234 1.093 1.130 1.440 1.286 1.214 1.211 1.630
0.75% / year
Top five Men -—-- 0.564 0.669 0.807 | - 0.603 0.677 0.912
companies Women 1.106 1.139 1.260 1.303 1.220 1.531

Note: “Base case” calculates money’s worth using the Treasury term structure, real cost growth of 1.5% per year, and all companies in the Weiss data. The next
four rows show how MW estimates change when one of these “base case” assumptions is relaxed. See notes to Table 5 for more detail.
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Table 8: The insurance value of LTC insurance at different points in the wealth distribution

Wealth Financial Annuitized Insurance Value for Men; Insurance Value for Women;
Percentile Wealth Wealth Risk Aversion Risk Aversion

1 2 3 1 2 3
10" 13,045 52,180
20" 15,348 80,577
300 28,677 114,708 -18,434 -20,990 -22,724 -21,425 -24,479 -26,894
40™ 50,567 151,701 -16,872 -18,943 -20,715 -20,151 -24,909 -28,379
50" 77,839 173,255 -14,346 -12,909 -8,768 -15,513 -15,071 -14,836
60" 107,731 200,071 -13,892 -10,812 +578 -13,122 -8,609 -4,539
70" 159,876 239,814 -12,597 -5,931 +6,997 -8,190 +4,142 +6,289
80 236,274 288,779 -10,791 +509 +4,592 -3,100 +17,421 424,149
90" 399,701 368,955 -8,880 +10,041  +32,452  +3,353 +35,408  +36,360

* Denotes disutility from policy exceeds value of starting financial wealth
Notes: The insurance values are all calculated for a 65 year old with a policy that covers all three types of care, has no
deductible and an unlimited benefit period, and pays a (constant nominal) maximum daily benefit of $100. The
“Money’s Worth” of the policy is 0.65 for men, and 1.25 for women (providing both with an equal monthly premium of
$145; the EPDV of benefits from the policy is $10,147 for men, and $21,784 for women). The real rate of interest, the
discount rate, and the annual rate of inflation are all .03. Medicare pays for 40% of home care costs. Real cost growth
is 1.5% annually. Medicaid pays for care for individuals with wealth less than or equal to $2000, and who meet the
income test (with a monthly income disregard of $30). It is assumed that care in an assisted living facility or a nursing
home provides consumption value of $514 monthly, and that this value is the same regardless of the source of funding

for the care.
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Table 9: The Effect of Varying the MW on the Insurance Value

Money’s Monthly Median Wealth; 90™ Percentile Wealth;
Worth Premium Risk Aversion Risk Aversion

1 2 3 1 2 3
Panel A: Men
0.2 469 -59,327 -66,989 -73,083 -57,281 -32,257 -19,361
0.4 235 -26,740 -27,815 -27,261 -22,352 -1,620 +18,369
0.6 156 -15,990 -14,857 -11,156 -10,669 +8,490 +30,590
0.65 145 -14,346 -12,909 -8,768 -8,880 +10,041 +32,452
0.8 117 -10,655 -8,568 -3,478 -4,865 +13,528 +36,635
1.0 94 -7,465 -4,848 +1,020 -1,395 +16,547 +40,242
1.2 78 -5,342 -2,388 +3,973 +914 +18,559 +42,635
1.4 67 -3,827 -641 +6,063 +2,560 +19,995 +44,349
1.6 59 -2,691 +664 +7,623 +3,794 +21,071 +45,630
1.8 52 -1,808 +1,676 +8,832 +4,752 +21,909 +46,624
Panel B: Women
0.2 908 * * -107,883 -65,802 -121,178
0.4 454 -63,613 -73,009 -41,850 -3,591 -27,926
0.6 303 -40,113 -46,561 -53,439 -19,741 +15,837 +3,652
0.8 227 -28,125 -30,950 -34,354 -1,988 +30,947 +28,846
1.0 182 -21,081 -22,026 -23,409 +2,463 +34,667 +35,113
1.2 151 -16,437 -16,220 -16,261 +3,353 +35,408 +36,360
1.25 145 -15,513 -15,071 -14,836 +3,353 +35,408 +36,360
1.4 130 -13,144 -12,136 -11,207 +5,643 +37,310 +39,568
1.6 113 -10,687 -9,098 -7,445 +8,030 +39,284 +42,917
1.8 101 -8,782 -6,747 -4,358 +9,888 +40,827 +45,511

* Denotes disutility from policy exceeds value of starting financial wealth

Note: Bolded rows reflect our base case assumptions; all other rows reflect changes in MW from the base case. See
notes to Table 8 for details on these base case assumptions.

Table 10: The effects of tax subsidies on the insurance value of long-term care insurance contracts

Federal Subsidized  Subsidized Median Wealth; 90" Percentile Wealth;
MTR MW Monthly Risk Aversion Risk Aversion
Premium 1 2 1 2 3
Panel A: Men
0 0.65 145 -14,346 -12,909 -8,768 -8,880 +10,041 +32,452
0.15 0.905 104 -8,809 -6,411 -865 -2,856 +15,274 +38,724
0.275 1.08 87 -6,532 -3,765 +2,323 -380 +17,431 +41,293
0.391 1.31 71 -4,422 -1,326 +5,243 +1,913 +19,430 +43,676
Panel B: Women
0 1.25 145 -15,513 -15,071 -14,836 +3,353 +35,408 +36,360
0.15 1.74 104 -9,310 -7,397 -5,344 +9,372 +40,399 +44,790
0.275 2.08 87 -6,769 -4,267 -1,479 +11,857 +42.474 +48,269
0.391 2.53 71 -4,422 -1,381 +2,086 +14,164 +44.413 +51,478

Note: Bolded rows reflect our base case assumptions; all other rows reflect changes in MW from the base case due to
federal tax subsidies. In addition to the reported federal marginal tax rate, we assume that the LTCI premium would
reduce FICA taxes, which are levied at a rate of 7.65% on both the employee and employer. See notes to Table 8§ for
details on the base case assumptions.
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Table 11: The effect of Medicaid “quality” on the insurance value of long-term care contracts

Parameters of Medicaid Program Male, Median Wealth;
Risk Aversion
Asset Income “Medicaid Quality” | 1 2 3

Disregard (K) Disregard (Q) Fmedzcazd / F p]zvate

Panel A: Vary Medicaid Quality

2000 30 1.0 -14,346 -12,909 -8,768
2000 30 0.75 -13,647 -10,536 -1,931
2000 30 0.50 -13,093 -7,351 -1,075
2000 30 0.25 -12,397 -977 +28,369
2000 30 0.0 -10,412 +24,805 +81,529

Note: All results reported are for a 65-year old male at the median wealth level. Bolded rows reflect our base case
assumptions; all other rows reflect changes in the assumptions about Medicaid quality relative to the base case. See
notes to Table 8 for details on the base case assumptions.

Table 12 The effect of alternative benefit structures on insurance value

Structure of Policy Median Wealth; 90™ Percentile Wealth;

Risk Aversion Risk Aversion

Daily Monthly

Benefit Cap  Premium 1 2 3 1 2 3

Panel A: Men

$100 145 -14,346 -12,909 -8,768 -8,880 +10,041  +32,452

No Cap 351 -34,582 -33,626 -27,199 -7,290 +57,793  +173,320

Panel B: Women

$100 145 -15,513 -15,071 -14,836 +3,353  +35,408 +36,360

No Cap 386 -38,212 -40,476 -40,836 +27,247 +155,044 +246,771

Note: Bolded rows reflect our base case assumptions; other rows reflect the change in insurance value associated with
removing the $100 benefit cap (and adjusting the premium accordingly while keeping the MW of the policy the same).
See notes to Table 8 for details on the base case assumptions.
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Insurance Value
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Figure 1
Insurance Value as a Function of Total Wealth
(Male, CRRA=3, Holding Fraction of Wealth Annuitized Fixed at 69%)
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