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Abstract

The paper proposes a theoretical model of LTC issues in the context of two elderly spouses (as
opposed to the context of a parent and a child which has most often been analyzed so far) and studies
public LTC policy optimal in that case. Spouses are assumed to be myopic about their probabilities of
dependence as well as about negative health effects of caregiving burden. This results in a suboptimal
outcome, namely, underinsurance and an inefficiently high caregiving effort exerted by the woman,
who is the caregiver in the model. While under full information linear insurance subsidies and a linear
caregiving tax can easily implement the first-best, it is most likely that in reality the government
will not be able to observe the woman’s caregiving. Thus, in the second-best, insurance subsidies
are used to correct for both types of myopia. Interestingly, myopia about the negative effects of
caregiving pushes for a subsidy on the man’s but for a tax on the woman’s insurance premium. The
analysis reveals that, paradoxically, insurance against the woman’s LTC risk may be at odds with
the protection of her health, which sheds doubts on the popular tendency to emphasize more the
importance of LTC insurance for the woman than for the man.
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Introduction

The ageing societies of today are increasingly becoming concerned by the issue of long-term care (LTC).
LTC is the care for people who are dependent on the help of others in performing their basic daily activities
(such as dressing, bathing, eating, etc.). The need for this kind of care is highly related with age,! which
explains the growing concerns in the light of current demographic trends. Indeed, the estimates of the
EU indicate that the number of dependent old people might increase by 90% or even 115% from 2007
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to 2060, which means that the number of dependent elderly might possibly more than double (European
Commission, 2009).2

LTC is currently provided and financed by three institutions, namely, the family, the state and the
market (Cremer et al., 2012). However, each of these institutions is facing certain problems and challenges
which need to be analyzed so that efficient ways to cope with them can be found. A growing body of both
theoretical and empirical literature is trying to address these different LTC related issues. Nevertheless,
a lot of questions still remain to be explored.

So far, the role of the family in LTC issues has most often been analyzed from the perspective
of the parent-child relation and optimal public LTC policy has been studied in the context of single
individuals. However, another important familial relation which so far has received less attention in the
literature (especially theoretical one) is that of two spouses. Indeed, on average in the OECD countries
the percentages of informal caregivers providing care to spouses and to parents are very close (respectively
31.6% and 36.1%) and in some countries the share of spousal caregivers even exceeds the share of those
providing care to parents (Colombo et al., 2011). Moreover, the role of spousal caregiving is likely to
become even more important due to such trends as an increased mobility of children or an increasing
number of childless families. In addition to this, spousal interaction in LTC related issues is not limited
to spousal caregiving. For instance, financial decisions which influence the level of wealth (and thus the
ability to meet LTC needs) in the case of dependence, such as the purchase of LTC insurance, are usually
made jointly by the two spouses and impact the well-being of both spouses as well. It therefore seems
important to account for these considerations when public LTC policy is designed. The aim of the present
paper is thus to propose a theoretical model of LTC related spousal interaction and to study what public
LTC policy would be optimal in this context.

The context of spouses is associated with a number of issues. On one hand, the presence of a spouse
to take care of his/her dependent partner can be an important source of help in the case of dependence
allowing to reduce the need to rely on costly formal care, especially if the couple does not have children
or the children live far away. On the other hand, this help is available only to the spouse who becomes
dependent first. The other partner, the one who acted as a caregiver to his/her disabled spouse, cannot
expect to receive the same kind of care if later he/she becomes disabled himself/herself since his/her
spouse is already dependent, if not yet passed away. Moreover, not only a source of potential aid (i.e.
help from the spouse) is absent for this spouse but also few financial resources may be left due to the
first partner’s LTC expenses. In addition to this, there is substantial evidence that (spousal) caregiving
can cause negative effects on the caregiver’s health,® with a number of these effects persisting even after
the care recipient’s death (Grant et al., 2002; Robinson-Whelen et al., 2001). Some studies also show
that caregiving for a spouse is associated with more serious consequences than caregiving for a parent

(Cannuscio et al., 2002; Lee et al., 2003). This constitutes another “hazard” for the spouse whose partner

2A 90% increase is predicted assuming that age-specific disability rates will decline in the future, while a 115% increase
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becomes dependent first. To make things worse, there is also evidence that caregivers tend to neglect
their own health when providing care to others (Martinez-Marcos and De la Cuesta-Benjumea, 2014;
Stein et al., 2000; Vanderwerker et al., 2005), which suggests that the negative effects of caregiving might
be insufficiently taken into account by the caring spouse. Moreover, the caregiving burden seems to be
underestimated ez ante as well. Despite the existing evidence about the detrimental effects of caregiving
on the caregiver’s health, many people expect their spouse to become their primary caregiver in case of
dependence and also think that they will become primary caregivers of their spouses should this need
arise.* In addition, there is evidence that people who have some experience with LTC are less likely to
believe they can rely on their families if they become dependent than those with no LTC experience (The
Associated Press-NORC Center for Public Affairs Research, 2014). This suggests that the real burden of
caregiving is hard to realize before actually facing it.

As far as financial LTC consequences are concerned, a way to avoid them could be a purchase of private
LTC insurance. Nevertheless, despite potentially large LTC costs® and a high probability to become
dependent,® this insurance is actually bought only by a small fraction of individuals, which is sometimes
called the LTC insurance puzzle. Along with other factors potentially contributing to this puzzle,” an
important explanation seems to be the fact that people tend to be myopic, i.e. to underestimate their
likelihood of needing LTC in the future. For instance, a study in the U.S. has revealed that only 35% of
people believe they will need LTC whereas even 66% are expected to need some type of LTC after they
reach age 65 (Genworth Financial, 2010).®> While myopia about the probability of dependence has been
considered in theoretical papers assuming single individuals (Cremer and Roeder, 2013; De Donder and
Leroux, 2013), it seems interesting to look at its implications in the context of spouses as well. This is
therefore attempted to do in the present paper.

The low demand for LTC insurance gives rise to various attempts by insurers and financial advisors to
educate people in this respect. Interestingly, there seems to be a tendency to put more emphasis on the
need to purchase LTC insurance for women than for men. Indeed, it is often stressed that LTC insurance
is particularly important for women,® and some even advise that couples who cannot afford coverage for
both spouses should purchase insurance for the woman only.'® The reason usually given to explain such

advice is the fact that, since women live longer than men and tend to be younger than their partners, they

4 According to a survey in the U.S., 88% of men and 72% of women expect that if they become disabled, their spouse will
be their primary caregiver; 90% of men and 94% of women think that they will become primary caregivers if their spouse
loses autonomy (The MetLife Mature Market Institute and AARP Health Care Options, 2004).

5For instance, a nursing home stay in the U.S. costs between $40 000 and $70 000 per year, while the average cost in
France is around €35 000 per year (Taleyson, 2003).

6The estimates of the probability for a 65-year-old person to enter a nursing home at some time before his/her death
range between 35% and 49% (Brown and Finkelstein, 2007). Moreover, 66% of people are expected to need some type of
LTC after the age of 65 (Genworth Financial, 2010).
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usually provide care if their husbands need LTC, but then are left alone and thus need LTC insurance to
pay for formal care.!! While this reasoning seems to make sense at first sight, it is crucial to note that it
does not take into account the negative effects that caregiving to her husband might have on the woman’s
health. Indeed, prioritizing insurance for the woman leaves the couple with insufficient resources at the
time when LTC is needed by the man, which puts more caregiving pressure on his wife and thus deepens
the negative impact on her health. Taking these concerns into consideration, the formal analysis in the
present paper provides good reason to question the relevance of the above mentioned advice.

The model considers a representative elderly couple which does not have children. There are two
periods. Since on average women live longer than men!? and the female spouse tends to be younger
than the male spouse,'® it is assumed that the woman lives both periods whereas the man lives only
one. Furthermore, it is assumed for simplicity that in the first period the woman remains independent
with probability 1 whereas the man faces a non-zero probability to become dependent. The woman,
however, might become dependent in the second period. While in the reality things are clearly more
complex and the situation might differ in different countries, there seem to be reasons to think that the
assumed scenario approximates quite well the situation in at least some countries. Firstly, even though the
average age difference between spouses is not very big (2-3 years), it nevertheless speaks for the husband
being older than the wife, and since the risk of dependence is highly related with age, this increases the
chances that the man will become dependent earlier than the woman. Moreover, this scenario seems to
be compatible with the statistics in a number of countries which show that at the age when there is a
high risk to become dependent (and also among the already disabled elderly), most men still have a living
spouse whereas a lot of women are already widowed (which suggests that their partners might have been
ill and dependent before).!* Apart from these reasons, the assumed setting allows to be compatible with
the scenario underlying the above mentioned insurance recommendations and thus to better judge their
relevance.

Before the beginning of the first period, both spouses are still healthy and consider purchasing private
LTC insurance. However, they might underestimate their probabilities to become dependent. If in the
first period the man becomes dependent, the couple faces LTC costs which nevertheless can be reduced if

lSee the references in the two footnotes above.

12For instance, life expectancy at birth of women in the EU member states was on average 82.2 years in 2012, compared
with 76.1 years for men, which makes the gender gap of 6.1 years. The gender gap in life expectancy at age 65 was on
average 3.6 years (OECD, 2014b).

13The difference between the man’s and the woman’s age in industrialized countries tends to be 2-3 years on average
(OECD, 2014a).

MTor instance, in the U.S., 73% of men aged 75-84 were married in 2010, compared with only 38% of women. In
contrast, 50% of women were widowed, compared with only 17% of men (Federal Interagency Forum on Aging-Related
Statistics, 2012). In addition, a study of nine European countries (Belgium, Czech Republic, Germany, Finland, France,
Italy, Netherlands, Portugal and UK) has shown that in 2000, on average in these countries, 69% of disabled men aged
75-84 were married and 21% widowed, while among disabled women in the same age group only 25% were married and
even 61% were widowed. The study has also provided a projection for the year 2030 according to which these differences
between men and women should decrease but still remain considerable (Gaymu et al., 2008). Some more evidence can be
found in the French data according to which 2 out of 3 dependent men had a healthy spouse in 2000, compared with only
1 dependent woman out of 4 (Duée and Rebillard, 2006).



the woman provides care to her husband herself. However, consistently with the evidence presented above,
caregiving is associated with negative consequences for the woman’s health, and these consequences might
be underestimated by the couple. Thus, the spouses might be myopic in two ways: first, about their
probabilities of dependence and second, about the negative impact which caregiving has on the woman’s
health. To the best of my knowledge, the latter type of myopia has not yet been studied in a theoretical
paper.

The laissez-faire outcome of this economy features a number of inefficiencies coming from the presence
of the different types of myopia. While myopia about the negative health effects of caregiving results in the
woman’s caregiving effort being too high, the underestimation of the spouses’ dependence probabilities
causes a suboptimal distribution of resources between different states of nature. It is interesting to note
that myopia about the probability of the man has consequences not only in the first period when he
faces the LTC risk but also in the second period when the woman is left alone: since this myopia causes
a suboptimal insurance in the first period, in the case of the man’s dependence the couple has fewer
resources to be saved for the second period, which results in the woman who had a dependent husband
being financially worse-off than the one whose husband was healthy. Therefore, myopia about the man’s
risk reduces the woman’s welfare even when there is no myopia about her own probability of dependence.
If, however, this probability is also underestimated by the couple, the second period outcome deviates
from optimality even more in the sense that the woman’s LTC risk is then also insufficiently insured. A
particular attention in that case should be drawn to the second period state of nature where the woman
is dependent after having a disabled husband in the first period. A woman who appears in this state is
a “victim” of a double suboptimality, that is, a suboptimal level of insurance against both her own and
her husband’s LTC risk. Thus, myopia about both spouses’ dependence probabilities creates a “double
hazard” for the woman. This hazard is important to be taken into account given that older women living
alone face a particularly high risk of poverty.'® Moreover, if we also add myopia about the negative
impact that caregiving has on the woman’s health, we can even talk about a “triple hazard”: the (true)
negative health effects of an inefficiently high caregiving effort (realized by the woman when it is too late)
add to the financial consequences caused by myopia about dependence probabilities. This third source
of hazard is also highly important to be considered, especially given the evidence from some studies that
women are particularly vulnerable to the caregiving burden (Wang et al., 2014; Yee and Schulz, 2000).

By introducing several corrective instruments, the government can implement the first-best optimal
allocation in this economy, but for this it needs to have full information and in particular to be able
to observe the amount of care provided by the wife to her husband. The latter condition, however,
might be difficult to be fulfilled. Therefore, the paper considers a second-best setting where the woman’s
caregiving is not observable to the government and studies an optimal linear policy directed at private

insurance premiums. It is shown that if the couple is only myopic about the partners’ probabilities of

15Tn 2009 in the EU, 29% of older (65+) female single households were at risk of poverty on average, with this risk even
being over 50% in some countries (Rodrigues et al., 2012).



dependence (but not about the negative health effects of caregiving), the first-best can be implemented:
it is then optimal to subsidize the spouses’ insurance premiums at the first-best rates which implement
full insurance. On the other hand, if the spouses are not myopic about their dependence probabilities but
only underestimate the negative consequences of caregiving, the optimal subsidy rates are not zero as they
would be in the first-best. In fact, quite a different treatment of the man’s and the woman’s insurance
premiums is needed in this case: the man’s insurance premium has to be subsidized whereas the woman’s
insurance premium has to be taxed. The reason is that in this case the only inefficiency comes from the
woman’s caregiving burden being too high, and the woman’s caregiving is influenced differently by the
insurance of each partner. In particular, insurance against the man’s dependence decreases the woman’s
caregiving since it increases the resources available to the couple in the case of the man’s dependence,
which in turn implies less need to reduce the LTC costs by relying on the woman’s aid. Given that the
woman’s burden is too high, insurance against the man’s dependence has thus to be encouraged. In
contrast, insurance against the woman’s dependence has an opposite effect. Since it is meant to cover
LTC for the woman, it pays no benefit in the case of the man’s dependence and thus only represents a
cost in that case. This decreases the resources available to the couple and therefore creates more need to
reduce the man’s LTC expenses by relying on the woman’s caregiving. Since this caregiving is already
too high, the purchase of insurance should be discouraged so that the decrease in the couple’s wealth can
be limited.

If the two types of myopia (that about the dependence probabilities and that about the negative
effects of caregiving) are considered together, the optimal subsidy rates become more complicated and
their signs are in general ambiguous. Nevertheless, it can be clearly seen that the “own probability
myopia effect” is positive for both rates: myopia about the probability of the man’s (respectively, the
woman’s) dependence pushes for a higher subsidy on the man’s (respectively, the woman’s) insurance
premium. Moreover, for the man, this effect is reinforced by the correction for myopia about the negative
caregiving impact on the woman’s health which also calls for a higher subsidy on the man’s premium.
For the woman, however, the positive “own probability myopia effect” is mitigated by the need to correct
for myopia about negative health effects: as explained above, this need pushes for a lower subsidy, if not
even a tax, on the woman’s insurance premium. The latter result reveals an interesting paradox: in the
second-best setting, the protection of the woman’s health requires a sacrifice of her insurance coverage
or, looking at it the other way round, a purchase of too much insurance for the woman might contribute
to her worsened health due to a higher burden of caregiving to her husband.

These are precisely the findings which allow to question the above mentioned tendency to emphasize
more the importance of LTC insurance for the woman than for the man. Indeed, in the absence of
myopia about dependence probabilities, these findings even suggest that insurance against the man’s
dependence should on the contrary be encouraged while insurance against the woman’s dependence should
be discouraged. Certainly, if people are myopic about the woman’s probability to become dependent, the

need to encourage the woman’s insurance arises too, but, as just discussed above, it is still mitigated by the



need to correct for myopia about negative health effects. Overall, even though clear-cut conclusions cannot
be made, the results of the paper at least give no reason to believe that the woman’s insurance should
be encouraged more than the man’s. Therefore, recommendations to privilege the woman’s insurance
should be taken with caution. Paradoxical as it may seem, this advice which at first sight seems to be
in her favour might in the end appear to be against her if negative effects on her health are taken into
account.

The paper is organized as follows. Section 1 describes the model while Section 2 derives the allocation
which would be first-best optimal in the analyzed economy. Section 3 then discusses the outcome actually
achieved without government intervention (i.e. the laissez-faire), whereas Section 4 studies how the first-
best allocation can be decentralized under full information. The full information assumption is dropped
in Section 5 which analyzes a second-best setting where the woman’s caregiving is not observable to the
government. Finally, the last section concludes while the Appendix provides some technical details not

developed in the text.

1 The model

Consider a representative elderly couple with no children where the husband is indexed by m and the
wife is indexed by f. There are 2 periods. For the reasons discussed in the Introduction, it is assumed
that the woman lives both periods and the man lives only one. Moreover, it is assumed that in the first
period the woman remains independent with probability 1 whereas the man becomes dependent with
probability m,,. The woman, however, might become dependent in the second period (with probability
Tf).

Just before the beginning of the first period, both spouses are still healthy and consider the possibility
to purchase private LTC insurance B, for the man and By for the woman.' While making their insurance
decisions, the spouses might be myopic about their probabilities to become dependent. In particular,
they consider that the probability to become dependent is 7, for the man and 7y for the woman, where
Tm < T and 71y <y,

In the beginning of the first period, the risk of the man’s dependence either materializes or not.
Thus, in the first period, there are two possibilities. First, with probability 1 — 7,,, the man remains
independent. In that case, the spouses decide how to allocate their wealth between savings s’ for the
second period (when the woman will be left alone) and their first period consumptions ¢!, and cfc.

Second, with probability m,,, the man becomes dependent. In that case, the couple faces LTC costs
L,,. These costs can be reduced if the woman provides some caregiving to her husband herself. In

particular, an amount a; of her caregiving allows to reduce LTC costs by the amount h(as), with

16Fyen though the woman never becomes dependent in the first period, it is assumed that she can purchase LTC insurance
(for the second period) only before the beginning of the first period and not later. An explanation for this could be that,
even though she is still independent, in the first period the woman is already old and thus might be already ineligible for
insurance because of her age and/or her health history (e.g. she might have had a stroke, etc).



h'(ay) > 0 and h”(ay) < 0. However, caregiving is associated with negative consequences for the
woman’s health. These negative consequences are measured by a utility loss p(ay), with 4'(ay) > 0 and
w’(ay) > 0. Nevertheless, this negative effect might be underestimated by the couple. To capture this
idea, it is assumed that while making their decisions, the spouses consider Su(as) instead of the true
impact p(ay) (with 8 < 1) and realize the true impact only at the end of the first period when it is

already too late. Finally, similarly to the case of the man’s independence, the couple’s wealth has again

D

to be allocated between savings s for the second period and the partners’ first period consumptions cZ

and c¢f.

As mentioned above, it is assumed that after the first period the man dies. Thus, in the second period
the woman is left alone. In this period she might also become dependent (with probability ). If this
happens, she faces LTC costs L¢. In the second period the woman does not make any decisions; her
consumption is determined by the choices made in the previous period.

The (true) expected utilities of the two partners can be written as follows:

EU,, = (1 — mm)u(ch,) + mmu(ch) (1)

BUp = (1= mp) [u(cf) + (1= mp)u(d}) +mpu(df”)] +
i 0~ o)+ 1 5l + ) .

where d? , dch , d]’? I and d]’? D denote the woman’s consumption in the second period (the first superscript
refers to the state of nature which was realized in the first period and the second superscript refers to the
state of nature in which the woman is in the second period; e.g. dch denotes the woman’s second period
consumption when the man was healthy in the first period but she is dependent in the second one). The

variables have to satisfy the following budget constraints:
C,In—&—cff :W—mem—Wfo—sI

cﬁ—&—c? =W — T By, — T By — Ly, + h(ag) + By, — sP
d}l — sl

dch =sl — Ly + By

d]l?[ _ 4D

dJ’?D:sD—Lf—i-Bf

where W is the couple’s initial wealth. LTC insurance is assumed to be actuarially fair; thus, the

premiums (7, B, and 7yBy) are equal to the expected benefits.



Decisions in the couple are made by maximizing the sum of the partners’ utilities but considering 7,,,
7y and Bu(ay) instead of 7, 7 and p(ay).
The timing of the model is as follows:

1. Before the beginning of the first period, the couple chooses the amounts of private LTC insurance
B, and By.

2. In the first period, there are two possibilities:

(a) If the man remains healthy:

i. First, the couple chooses the amount which will be saved for the second period s’. This
determines the amount which is left for the spouses’ first period consumption.
ii. Then, the couple decides how this amount will be divided between the individual con-

sumptions of the two spouses (c/, and c}).
(b) If the man becomes dependent:

i. First, it is decided how much LTC the woman will provide to her husband. This determines
how much LTC costs L,, will be reduced and thus, together with the initial wealth and

(net) insurance benefits, defines the couple’s wealth in this period.

ii. Second, it is decided how much will be saved for the second period, i.e. s” is chosen. This
determines the amount which is left for the partners’ first period consumption.

iii. Finally, it is decided how this amount will be divided between the individual consumptions
of the two spouses (¢} and ¢7).

3. In the second period, the man dies and the woman is left alone. She either becomes dependent
or remains independent. She does not make any decisions but simply consumes the second period

wealth which is determined by the state of nature and by the choices made before.

2 The first-best

Let us now discuss what would be the first-best situation in the above described economy. To do this, let
us consider a benevolent (utilitarian) government which has full information and a full control of all the
choice variables. While the spouses might underestimate their probabilities to become dependent and
the negative effects associated with caregiving, the government is assumed to know the true values and
to use them in the maximization of (utilitarian) social welfare. The objective function of the government

is thus as follows:

SW = (1 = mm) [ulcy,) +ulep) + (1= mp)uldf’) + mpu(di)] +



+7 [u(en) +u(cf) = plag) + (1= mp)u(df") + mpu(d??)] (3)

The resource constraint is the following:

(1 —m)el + 7w + (1 — Wm)cfc + wmcjl? + (1 —mm)(1 - Wf)d§1+

+(1-— 7Tm>7de;D + (1 — Wf)d]’cjl + mefd?D + T (L — h(ayg)] + 7Ly =W (4)

Denoting by A the Lagrange multiplier associated with the resource constraint, from the FOCs for

the consumption levels we get the following equalities:

u/(cI*) _ UI(CD*) — ’U/(C}Tc*) — ’LL/(C?*) — u’(d}l*) _ ’U/(d;D*) _ ’U/(d?l*) _ ul( JPD*) = \* (5)

m m

where the star denotes the first-best level of the variables. It can thus be seen that all the marginal
utilities of consumption are equalized in the first-best. In particular, this means that we have an equality
between the marginal utilities of the man and the woman, between the states of nature of each period
(i.e. full insurance) and between the two periods.

The socially optimal level of the woman’s caregiving is defined by

MH(ah) — i (a}) = 0 (6)

Thus, the optimal level a% is chosen so as to equalize the marginal benefit and the true marginal cost

of caregiving burden.

3 The laissez-faire

Having determined the first-best solution, let us now compare it with the outcome which is actually
achieved in this economy without government intervention. To derive this laissez-faire outcome, we have
to respect the timing described in Section 1 and to move backwards. Since no decisions are made in the

second period, we can start by considering the two states of nature of the first period.

3.1 The man remains healthy

In the first period state of nature where the man remains healthy, the objective function of the couple

can be written as
u(ch ) + u(c}) +(1-— ﬁf)u(d}l) + ﬁfu(dch) (7

10



It has to be maximized subject to the following budget constraints:
cfn—&—cfc ZW—TFmBm—TFfo—SI
d}l — sl
dch =sl — Ly + By

Given B,,, By and s’, the amount which is left for the first period consumption is divided between
the spouses so as to satisfy the FOC

1 I
w(el) = (ch) = 0 (8)

This implies that we have

u'(cp,) = ' (cf) (9)

Thus, the marginal utilities of the two spouses are equalized, which is the first-best tradeoff.
Given B, and By, the amount of savings for the second period s is chosen so as to satisfy the
following FOC:

ocl, ct . .
U'(Cfn)@ + Ul(cff)afsj; + (1= #p)/ (dfF) + #pu/ (dfP) =0 (10)

I
It is shown in Appendix A that % + g% = —1. Using this and equality (9), the FOC (10) reduces

to
(1—wp)/(df) + 7pu' (dfP) —u'(ch,) =0 (11)

It can thus be seen that the couple chooses the level of savings by equalizing its marginal cost in terms
of both partners’ first period consumption and its marginal benefit in terms of the woman’s consumption
in the two second period states of nature. The “weights” given to each state of nature are however

determined by the subjective beliefs about the woman’s probability of dependence.

3.2 The man becomes dependent

In the first period state of nature where the man becomes dependent, the objective function of the couple

is

u(em) +u(c?) = Bulag) + (1= @p)u(df?) + 7 pu(d??) (12)

It has to be maximized subject to the following budget constraints:
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cﬁ—&-c?:W—mem—Wfo—Lm—i—h(af)—&—Bm—sD
d]l?I:sD

dPP =sP — Ly + By

Given the amount which can be used for the first period consumption, this amount is divided between

the spouses so as to satisfy the FOC

() —u'(cf) =0 (13)
This implies that we have
u'(ep) = u'(cF) (14)

Thus, as in the case when the man remains healthy, the partners’ marginal utilities are equalized, which
is again the first-best tradeoff.
Given the couple’s first period wealth equal to W — 7, B, — m¢ By — Ly, + h(ay) + By, the amount

of savings s” is chosen so as to satisfy the following FOC:

N /Dac? ~ \_ 1/ DI ~ 1/ DD
u(cm)aS—DJru(cf)aS—DwL(lfwf)u (df") +mpu'(dy ™) =0 (15)
. D
Similarly to the previous case, it can be shown that gf; + gz,fj = —1 (see also Appendix A). Using

this and equality (14), the FOC (15) reduces to

(1= 7 p)u'(df7) + 7pu' (dFP) = ' (cn) = 0 (16)

The amount of the woman’s caregiving is chosen knowing that it will influence the first period wealth

and in turn will have an effect on savings and consumption. The FOC for af writes as follows:

/ s |, p oy / Dac? ~ N 10 aDI\ | ~ .1/3DD
—Bu (%‘)*87” u (Cm)asiD + u'(cy )857’3 + A =7 (dy") +7pu'(df )| =0
(17)
D
It is shown in Appendix A that gfi‘ gZ’; = h'(as). Using this, equality (14) and the FOC for s,
the FOC for ay reduces to

D
u'(cp) 5 ' (cf)

D
%r
aaf aaf

(e (ag) = Bi'(ag) =0 (18)

Comparing this to the first-best FOC for ay (equation (6)), it can be seen that the laissez-faire tradeoff

is not efficient if 3 < 1. In particular, if 5 < 1, the negative impact that caregiving has on the woman’s
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health is accounted for insufficiently in the laissez-faire, which results in the caregiving effort being higher

than socially optimal.

We can now discuss the choice of insurance which takes place before the first period.

3.3 Choice of insurance

For the choice of insurance, the couple’s objective function writes as:

(1 = ) [u(er,) + ulep) + (1= 7p)uldf) + 7 pu(df?)] +

+im [u(en) +u(cf) = Bulag) + (1= p)u(df’) + 7 pu(df?)] (19)
It has to be maximized subject to the budget constraints
cfn—&—cff :W—ﬂ'mBm—ﬂ'fo—SI
crg—&—c? =W — 1By, — 7y By — L + h(ay) + By, — sP
L — I
dch =sl — Ly + By
d)l?[ _ gD
dJ’?D =sP —L;+ By

Focusing on interior solutions and using the envelope theorem, the FOC for B,, can be written as

R acl R 801 R 8CD R 8cD
(1— wm)u’(cfn)aB’:Ln +(1 ﬂm)u'(cﬁ)ﬁ + W,,Lu’(cﬁ)ﬁ + ﬂmu’(c?)aBJ; =0 (20)
. . . dct ack acP acP . .
It is shown in Appendix A that 5z= + ﬁ = —Tm and gz~ + ﬁ = 1— 7. Using this and
equalities (9) and (14), the FOC for B,, reduces to
T (1 — T )t/ (€B) — 70 (1 — 7 )0’ (¢]) = 0 (21)

I

It can be seen that if #,, = 7,,, we have v/(c2) = u/(cl,

), and equivalently, u’(cf) = u'(c}), that is,
full insurance against the man’s dependence, which is the first-best tradeoff. However, if 7,,, < m,,, full
insurance is no longer chosen and in particular, we have u/(c})) = u'(cf) > u'(c],) = v/(c}), i.e. less than

full insurance.
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Again focusing on interior solutions and using the envelope theorem, the FOC for By can be written

as
Ocl ack
1 — 7))/ (¢l m 1— )0 (ck f 1 — 7, )7 (dEP
(1= ) (e G2 o (1 = oo () L+ (1= )l (057
dcP ac?
& (dPP o (PY 2= ! (P I 929
A (470 4 o () GE + () 5 = 0 (22)
It is shown in Appendix A that 2% + O _ . and %o + O/ _ _r. Using this and equalities
pp aB; T aB; — f aB; " 8By — [ g q
(9) and (14), the FOC for By becomes
(1= #p) i g/ (A7) + st g’ (dFP) — (1 = fom)mpu’ () — Femmptd (cly) = 0 (23)

If 7, = 7, and 7y = 7y, using equations (23), (21), (16) and (11), it can be shown that we have the
first-best equality u’(d?) =u/(dfP) = u’(d?l) = u/(djl?D) =u'(cl) =u'(cP) =u(ch) = u’(c]’?).17

If 7y = 7y but 7, < 7, using the same equations, we obtain u'(d}) = w'(df”) = v/ (c},) = v/ (c}) <

W/ (dPP) = w'(dPT) = u/(c)) = u/(cf). That is, if the couple estimates correctly the probability to
become dependent for the woman but is myopic concerning this probability for the man, there will be full
insurance against the woman’s dependence, but the equality of all second period marginal utilities will
not be achieved. In particular, since insurance against the man’s dependence in the first period will not
be full, the couple will have fewer resources to be saved for the second period in the case when the man
is dependent than in the case when he is healthy. Consequently, whether the woman is dependent or not
in the second period, her second period wealth and thus consumption will be lower if her husband was
dependent in the first period. Therefore, even though there is no myopia about the woman’s probability
of dependence, her welfare is reduced if there is myopia about this probability for the man.

Finally, if 7; < 7y, combining (23) with (16) and (11) and evaluating at u'(d}') = «'(d}”) and
u’(d?D) = u’(d?l), i.e. at full insurance against the woman’s dependence, it can be shown that full
insurance will no longer be chosen and in particular, less than full insurance will be bought. This means
that now we will have u'(d}”) > v'(d}") and u'(dPP) > w'(d}"). If 7ty = 7, full insurance against the
man’s dependence in the first period will imply '(d}”) = u’(dj’?D) > u/(d?) =/ (dP").

On the other hand, if 7,,, < 7, in addition to w'(df”) > u/(d}') and w'(d7P) > w'(d7"), we will have
u/(dfP) < W/ (dPP) and o/ (df") < u/(dPT). While it is not possible to compare between themselves the
intermediate levels of marginal utility ' (dch ) and o/ (d? ), it is clearly seen that in the second period the
woman is best off in the case where neither her husband was nor she is dependent (/1) and worst off in
the case where he was and she is dependent (DD). This draws attention to the fact that, in the presence
of myopia about dependence probabilities, the woman faces a “double hazard” first, myopia about her

17This and the following comparisons of marginal utilities are proved in Appendix B.
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own dependence probability causes a suboptimal allocation of wealth between the two states of her own
autonomy level in the second period; second, myopia about her husband’s dependence probability results
in a suboptimal allocation of wealth between the two states of his autonomy level in the first period and
in turn, in suboptimal levels saved for the second period when the woman will be left alone. Thus, a
woman who appears in the state DD is a “victim” of a double suboptimality. Moreover, if we also add
myopia about the negative impact that caregiving has on the woman’s health, we can even talk about
a “triple hazard” for the woman: the underestimation of negative health effects leads to an inefficiently
high caregiving burden the true impact of which (realized by the woman when it is too late) adds to the

financial consequences caused by myopia about dependence probabilities.

4 Decentralization of the first-best

As it was seen in the previous section, the outcome achieved in the laissez-faire is generally not optimal.
This raises a question of how the situation could be improved by the intervention of the government.
This section tries to answer this question by looking at the benchmark case where the government has
full information and can thus decentralize the first-best optimal allocation. The following proposition

describes how this can be done.

Proposition 1. Under full information, the first-best allocation can be decentralized by
(i) a linear tax of rate t* = %7’2(3”‘)2 0 on the woman’s caregiving;
1) a linear subsidy of rate o = T»="m > () on the man’s insurance premium;
Y m 77
T
T

(i4i) a linear subsidy of rate op = > 0 on the woman’s insurance premium;
(iv) lump-sum taxes/transfers (needed to compensate for the linear subsidies/tazes).
FEquivalently, subsidies on private insurance premiums can be replaced by a mandatory public insurance

scheme which provides full insurance.

To prove this proposition, we first need to introduce a stage 0 in the timing presented in Section 1.
In this stage, the government announces its policy consisting of a linear tax on the woman’s caregiving,
linear subsidies on the man’s and the woman’s insurance premiums and lump-sum taxes/transfers. Stage
0 is then followed by the stages presented in Section 1.

Let us now revisit the decisions made by the couple in the presence of the public policy. Since there
are no instruments targeted at consumption and savings, the FOCs for these variables remain the same
as in the laissez-faire (while their levels now of course depend on the policy variables). The FOCs for
the woman’s caregiving and the two spouses’ insurance coverage are, however, changed. In particular,

the FOC for the woman’s caregiving now writes as

u'(er) [ (ag) —t] = Bu'(ag) = 0 (24)
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where t is the rate of the linear caregiving tax. To determine the tax rate which implements the first-best
level of the woman’s caregiving, we need to combine equation (24) with the first-best FOC (equation
(6)). This gives

. 1-B) )

EETICORE )

Thus, the optimal tax rate is meant to correct for the couple’s myopia about the negative caregiving
effects on the woman’s health. It is positive whenever § < 1, i.e. whenever there is some degree of
underestimation of these negative effects. Indeed, as it was seen in Section 3, if 5 < 1, the laissez-faire
caregiving effort is too high compared to the social optimum, which implies a need for this effort to be
discouraged.

The FOC for the man’s insurance coverage is now written as follows:

Tt () (1 + 0Tt — Tom) + (1 = T )t/ (L) (0T — Tom) = 0 (26)
where o, is the rate of the linear subsidy on the man’s insurance premium. The subsidy rate which

implements the first-best level of insurance against the man’s dependence can be derived by solving

Tt () (1 + 0Tt — Tm) + (1 = T )t/ (L) (0T — ) = 0/ (c2%) — ! (cIF) (27)

This gives
oy, =——2>0 (28)

It can be seen that the optimal subsidy rate on the man’s insurance premium is meant to correct
for the couple’s myopia about the man’s risk to become dependent. Whenever there is some degree of
such myopia (i.e. 7, < m,), the subsidy rate is greater than zero. Indeed, since in the laissez-faire
the underestimation of the man’s risk results in underinsurance against his dependence, the purchase of
insurance needs to be fostered to achieve the optimal outcome.

The FOC for the woman’s insurance coverage now writes as
(1= o)t (d52) + e pu (dPP) 4 (1 = e )0 (L) (075 = 7) + Tt (e2) (o7 —77) =0 (29)

where o¢ is the rate of the linear subsidy on the woman’s insurance premium. The subsidy rate which

allows to achieve the first-best level of insurance against the woman’s dependence can be determined by
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solving!®

(1= ftm )7 st (df7) + fem g (dFP) + (1 = 7o )0 (cp,) (05mp = 7) + Rt (cp) (075 — 7f) =

=(1- ﬁ'm)ﬂfu’(dch*) + ﬁ'mﬂ'fu’(d?D*) — (1 = Fp) 0 () — ftmpu (cBF) (30)

This gives

o _ T =Ty
Uf_TfZO (31)

Thus, the optimal subsidy rate on the woman’s insurance premium corrects for the couple’s myopia
about the woman’s probability to become dependent and is positive whenever 7y < my. Whenever this
is the case, insurance against the woman’s dependence needs to be encouraged because otherwise the
coverage bought by the couple is too low. It can also be noted at this point that the first-best optimal
subsidy rates on both the man’s and the woman’s insurance premiums depend only on myopia about the
risk of the spouse whose insurance is subsidized at the rate in question and are not influenced by myopia
about the other partner’s risk. As it will be seen in the next section, this is no longer the case in the
second-best.

The above discussed linear tax and subsidy rates allow to restore the efficient tradeoffs in the couple’s
choices. Obviously, to ensure the first-best allocation, these corrective taxes and subsidies need to be
compensated in a lump-sum way. Lump-sum taxes or transfers are thus also included in the optimal
policy. Finally, it can be noted that subsidies on private insurance premiums can be replaced by a
mandatory public insurance scheme which provides full insurance against both the man’s and the woman'’s
dependence. In the presence of such insurance, the spouses will be obliged to be fully protected even
though, due to myopia, they would not buy full coverage on the market.

This section has thus discussed (first-best) optimal public intervention in the case where the govern-
ment has full information about the economy. Nevertheless, full information might not always be possible

and this might require to rely on second-best optimality. The next section looks at such a case.

5 Second-best: unobservable caregiving

To decentralize the first-best, the government needs to tax the woman’s caregiving to make sure that it
is not too high due to the couple’s myopia about negative health consequences. However, it is likely that
in reality the government will not be able to observe (and thus tax) the exact amount of caregiving that

a wife provides to her husband. This section therefore considers a second-best setting where the woman’s

18While it is not straightforward to see it here, it is shown in Appendix C that this subsidy rate indeed implements full
insurance against the woman’s dependence.
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caregiving is not observable to the government and studies an optimal linear policy directed at private
insurance premiums.

Consider a policy consisting of a linear subsidy of rate o, on the man’s insurance premium and a
linear subsidy of rate oy on the woman’s insurance premium financed by a lump-sum tax 7" paid by the
couple before the beginning of the first period. As in the decentralization of the first-best, the government
announces the policy in stage 0 of the timing. Let us first discuss the choices made by the couple in the

presence of this policy.

5.1 The couple’s choices

Given the government’s policy, the couple’s first period budget constraints in each state of nature become

the following:
cfn + c§ =W T —mp,By, + 0By — By +0pmy By — st
c,l,)l—}—c]]? = W—T—WmBm+0m7TmBm—7Tfo+Jf7Tfo —Lm—i—h(af)—f—Bm —sP

Since there are no policy instruments directed at consumption, savings and, differently from the
decentralization of the first-best, the woman’s caregiving, the FOCs for these variables are the same as
in the laissez-faire, in particular, equations (8), (13), (11), (16) and (18). However, the levels of these
variables now of course depend on the policy instruments. The FOCs for the man’s and the woman’s
insurance coverage can be written in the same way as in the decentralization of the first-best, respectively

equations (26) and (29). Insurance coverage also obviously depends on the policy variables.

We can now look at the problem of the government and derive its optimal policy in this second-best
setting.
5.2 Optimal policy

The problem of the government writes as follows:

max SW

Om;0f,

8.t OBy + o5 By =T
where
SW = (1 =) [ulep,) + ulef) + (1= mp)u(df’) + mpu(di”)] +

7 [ulch) +ulcf) — plag) + (1= mp)u(df?) + mpu(df?)] (32)
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The Lagrangean can be written as

L=SW+¢[T — 0mTmBm — o7y By]
The FOCs with respect to 0,,, 0y and 1" can be written as follows:

oL

W = (1 - 7Tm)u/(cfn)ﬂ-ﬂlBm + 7"'mul(Cz)ﬂ'mBmJF
0B, - D
+? [(1 - ’/Tm)u (Cm)(o-mﬂ—m - 7TWL) + T u (Cm)(l +omTm — '/Tm)] +

§I
L= ) 5 [(U= ) () + g (047) = ()] +

osP

Do (1= mp)u/ (dPT) + mpu/ (A7) — u'(epn)] +

+7Tm m

i 5o [u O (o) — ' (ap)] +

0B
+807f (1 = 7o)t (e} (o7 p — mp) + Tt () (o pp — 7f) + T (dFP) + (1 = w7 g’ (d7)] —

oB,, OB
— T B — <z>amwmE - qsofwfﬁ -0 (33)

oL

il e T U (€3,)7 5 Bf + Tt (cip ) B+
oy

0B,

af‘f [(1 - ﬂ—m)u/(cf;m)(o'm’ﬂm - 7Tm) + Wmu/(cﬁ)(l + OmTm — Wm)] +
05!
+(1 — Wm)af‘f [(1- ﬂf)u’(dfcl) + ﬂfu’(dch) - u’(cﬁl)} +

osP

@ [(1- wf)u’(d?j) + ﬂ'fu’(d]l?D) — u’(cg)] +

+7Tm

m?jﬁ [/ (B (ag) — i (ap)] +

0B
JTU; (1= mn )t (e} (o7y = 7p) + oot (e ) (o7 = 7p) + T pu! (AP D) + (1 = mo ) mpu (df7)] =

OB, 0By
ai — 11 1¢.D
O = (= (ch) — T (D) +
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+ - [(1 = ) (L) (0T — 7o) + Tt (¢5) (1 + Ot — )| +
(1= ) 7 [(1 = m )/ (df) + 7y (df?) — /(o) ] +
osP I

mp ) (df ) + mp (dFP) — /()] +

Tt D3 [ 2V (ag) — i (ag)] +

oT
0B
+87Tf (1 = m)u/ (e3)(o7p — p) + Tt (e (o7 g — 7) + Ty (dFP) + (1 = w7 pud (d57)] +
0B,, 83
+¢ — Qo Tm — 5T — Qopmp 57 — 0 (35)

where

9z or ' 9B, 0z ' 0B, oz

o' 09! os' 0B, Ost 0By
_|_ .

osP _ OsP 0sP 0B,, 0sP 0By OsP Oay osP Oday 0By, OsP Oay OBy

9r 0z 0B, or 9B, 0w | 0a; 0x | a; 0B, 0r | 0a; 0B; 0z

Oaf 6af 6af 0B, 8af an
Oz 0r 0B, O0x 0By Oz

forx =om, o5, T.
We can then write these FOCs in compensated terms by defining

orLc _oc +8£ oT —0 (36)
doy, Qo OT B0y,

and
oL oL oL oT
oy Ooy 0T Joy
where ;—TL = T By, and gTTf = 74 By are derived from the resource constraint.
Also, we can define the following compensated effects:
dBS, 9B LT (38)
do; 0o, | oT "
9Bf 9B; 9B
L -2 B, (39)

80‘1‘ o 80‘2‘ oT

20



05'¢ 95l 93!
b0~ 00, Tar Tl (40)

osP¢ 95 psP
9or 90, or " (41)

0a$  oa; Oa
fo_ 9%y Y94
9o; ~ 9o, T "D (42)

fori=m, f.
Thus, using (33)-(42), we can write

C C
gf - gfm [(1 — Wm)ul(cfn)(amﬂm = Tm) + 7Tﬂ”ﬂ-t/(cﬁ)(l + OmTm — ﬂ—m)] +

o51¢ i 1¢ 1ID re I
(=) 5 (1= mp)u (df") + mpu/ (d57) — o' ()] +
osPC 1/ DI 1¢ 3DD 1¢.D
1t e (L= mp)u (d7") + ! (dP) = ' (e)] +

oa§
s L [ (D)W (ap) = e ag)] +

OB¢
L = m)d' () (ogmp = ) + ot (e2) (045 — 70f) + T gl (dFP) + (1 = 700)mpd (dFP)] —

+80m
BS OB§
GO T 9o, qbafﬂfa =0 (43)
and
oLe  oBS
Fo7 = Trj: (1 = )W (h) (OmTm — Tm) + Tt () (L + O T — Tom)| +
+(1-m )@ (1= mp)/ (df") + mpu/ (dFP) — ! (c])] +
m 80‘f f f f f m
dsP< 1/ DI 1/ DD 1D
+me‘JC [(1 —mp)u'(dy") + mpu' (dy ) —u (cm)] +
oa¥
Zf DN\t o
1 G [ (R ag) = )] +
anC 11 ) /(DD /¢ 4ID
+?q [(1 — ) (Cpp) (0§ p — f) + Tt () (0§ f — Tf) + T pu (df )+ (1 —mp)mru (df )] —
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OB, oB§

Using equations (43) and (44) and also the couple’s FOCs, we can get the following expressions for
the optimal subsidy rates o,, and oy:

oBES N

— Oom [ — 7] [U/(cfn)(wm — OmTm) + U () (1 + O T — 7Tm.)]
e oBC
T G5
=IC )
S () g = ) [ () )
’ oBS +
(bﬂ-m ao.m
_pe )
ot o [v) )
' i G
86? . (6 — 1) /(a )
+8am m . f "
¢7Tm 60::
and
oB¢ o o
g [T = fonl (o = 70) [ (€R2) — /()]
e B¢ +
7§ Ty
e aB¢ R
2oy Ty = T [u/(deD) - U’(dm)} + gk [y — 7yl (dfP)
" 9B¢
¢7rf Baf
=IC )
B (1= ) by = 7] [ (@) — )]
oB¢ +
(bﬂ-f Baf
_pe )
Gy [y — ] [u’(dDD) — u’(djf?f)}
i 8BC +
(’bﬂf aaf
aaf ,
o Tm (B - I)M (CLf)
4+ 22 - o
(bﬂ-f 80;

Let us now discuss these optimal subsidy rates. First, it can be shown that the “own subsidy” effect

. . . . a BS
for the man’s and for the woman’s insurance is positive, i.e .

>0 and L > 0.1% Therefore, the

19 All the relevant comparative statics are derived in Appendix D.
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denominators of the two expressions are positive. On the other hand, the numerators of the expressions
reflect the considerations of the effects that each subsidy rate has on insurance, savings in each first

period state of nature and the woman’s caregiving if the man is dependent. It can be noted that the

BC 8B¢ . . . .
cross effects % and 5L do not appear in the expressions since it can be shown that they are both

equal to zero.

It can be clearly seen that if there is no myopia, i.e. if @, = mp,, 7y = 7y and 8 = 1, both subsidy
rates are equal to zero. Indeed, if no myopia is present, the laissez-faire outcome is efficient and there
is no need for public intervention. On the other hand, if the couple is only myopic about the spouses’
probabilities of dependence but not about the negative health effects of caregiving (i.e. 7, < mpm,
7y < mg, but 8 = 1), public intervention is clearly needed and it can actually restore the first-best.
Indeed, it is shown in Appendix E that ¢, = 0}, and oy = o which implement full insurance against
both partners’ dependence are optimal in that case. Obviously, the absence of myopia about negative
caregiving consequences implies that there is no need to affect caregiving and its unobservability thus
plays no role, which returns us to the first-best setting.

If, however, the partners are not myopic about their dependence probabilities (i.e. #,, = m, and
7y = my) but do underestimate the negative health consequences of caregiving (i.e. 5 < 1), the optimal
insurance subsidy rates will not be equal to zero as they would be in the first-best. In particular, in that
case the expressions in (45) and (46) reduce to their last terms which are not zero as long as 8 < 1.
Interestingly, the sign of the last term (and thus of the optimal subsidy rate) is different for the man and
for the woman. Let us first look at the optimal subsidy rate for the man, i.e. equation (45). It can be
shown that % < 0, i.e. the woman’s caregiving decreases when the subsidy rate on the man’s insurance
premium increases. The reason for this is that the subsidy on the man’s insurance premium encourages
the purchase of insurance for the man and this increases the resources available to the couple in the case
of the man’s dependence; thus, there is less need to reduce the LTC costs by relying on the woman’s
caregiving. Consequently, it can be seen that the last term of (45) is positive, which means that o, > 0.
Indeed, since insurance against the man’s dependence decreases the woman’s caregiving level which is
inefficiently high, this insurance should be encouraged.

In contrast, it can be shown that % > 0, i.e. the woman’s caregiving increases with the subsidy
rate on her own insurance premium. The reason is that the subsidy on the woman’s insurance premium
encourages the purchase of insurance for the woman, but, since this insurance is meant to cover LTC for
the woman, it pays no benefit in the case of the man’s dependence and thus only represents a cost at
that time. This decreases the resources available to the couple and therefore implies more need to reduce
the man’s LTC costs by relying on the woman’s caregiving. Consequently, it can be seen that the last
term of equation (46) is negative, which means that o; < 0: since the purchase of insurance against the
woman’s dependence increases the (already inefficiently high) level of the woman’s caregiving in the first
period, this insurance should be discouraged. Therefore, if the only type of myopia effectively present

is that about the negative health consequences of caregiving, the man’s insurance premium should be
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subsidized whereas the woman’s insurance premium should be taxed.

While the consideration of only one type of myopia gives clear-cut results (the first-best subsidy
rates in the case of myopia about dependence probabilities and a subsidy on the man’s and a tax on
the woman’s insurance premium in the case of myopia about the negative effects of caregiving), things
become more complicated if both types of myopia are present at the same time (i.e. if T, < 7, T < 75
and 8 < 1). In that case, the optimal subsidy rates o,, and o are given by the full equations (45) and
(46) and their signs are generally ambiguous. Let us now discuss the two subsidy rates in more detail.

The optimal subsidy rate o, on the man’s insurance premium is given by equation (45). The nu-
merator of the right-hand side of this equation consists of four terms. The first term is the insurance
term. As mentioned above, we have % > 0. Also, focusing on interior solutions for B,, implies that
the expression in the second brackets is positive.2® Therefore, whenever there is myopia about the man’s
dependence probability (i.e. 7, < 7,,), the insurance term is positive and calls for a higher subsidy on
the man’s premium. Indeed, since in the presence of myopia about the man’s dependence probability, the
couple underinsures against this risk, the purchase of insurance should be encouraged by the government.

The second term takes into account the effect that insurance subsidy has on savings in the first period
state of nature when the man is healthy. Contrary to the first term, this term depends on myopia about
the woman’s, and not the man’s, dependence probability. The reason is that myopia about the woman’s
probability of dependence implies that the choice of savings is made using wrong weights attached to the
marginal utilities of the second period. In particular, s’ is chosen so as to satisfy the FOC

u'(ep) = (1= dp)u/(df7) + 7y (df7) (47)

If ¢ < m¢, then the weight given to u’(d.”) is too small and the weight given to u’(d%) is too big. Thus,

f f ght g f gnt g f g

if u/'(dLP) > u/(dL), the right-hand side of (47) is smaller than optimal, which means that the couple
f f /) g P 9 p

saves too little for the second period. It can be shown that %Z: < 0; thus, if w/(dfP) > «/(df), the

second term is negative and pushes for a lower subsidy on the man’s insurance premium. Indeed, since

the insurance subsidy discourages savings which are already too small, this subsidy is not desirable. On
the other hand, if u’(d}D) < u’(d]{[), the couple saves too much and thus a higher insurance subsidy is
needed to discourage these savings.

The third term takes into account the effect that insurance subsidy has on savings in the first period
state when the man is dependent. A similar reasoning can be made as in the discussion of the second
term; however, it should be noted that in this case the subsidy on insurance encourages savings, i.e.

sbC . . . . . . .
95 > () (the reason is that in this case insurance benefits are received and thus (in net terms) insurance

0o m
increases the couple’s wealth, which allows to save more). Moreover, it should be noted that if we have
u’(d}D) > u’(dfcl), then u’(d?D) > u/(dj’?l) must hold and vice versa. Thus, the big brackets in the

second and the third terms are always positive or negative together, which means that the second and

201t can be seen from the couple’s FOC for B, (equation (26)) that an interior solution requires to have (o m Tm —Tm) < 0
and (1 + omTm — ™m) > 0, which implies that the expression in question is positive.
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the third terms push the optimal subsidy into opposite directions.

Finally, as discussed above, the fourth term is meant to correct for myopia about the negative health
effects of caregiving. It is positive and pushes for a higher subsidy on the man’s insurance premium.

It can be noted that if 7y = my, then oy, is clearly positive. When 7y < 7y, the sign of o, is
ambiguous because of a negative savings term.

The optimal subsidy rate o on the woman’s insurance premium is given by equation (46). The
numerator of the right-hand side of this equation can be divided into six terms. The first three terms
are the insurance terms. The situation here is more complicated than in the case of 0,,. In particular,
insurance against the man’s dependence has a direct impact only in the first period and thus it is directly
related only with myopia about the dependence probability of the man. Insurance against the woman’s
dependence, however, has a direct impact in both periods and thus is directly related with myopia about
both partners’ probabilities. Therefore, both types of myopia have to be taken into account in the
insurance terms. If &,, = m,,, the first term disappears and it can be easily verified that the sum of
the second and third terms is positive. Thus, if there is only myopia about the woman’s dependence
probability, the insurance terms clearly call for a higher subsidy on the woman’s premium: since myopia
causes underinsurance, there is a need to encourage insurance purchases. However, as soon as there is
also myopia about the dependence probability of the man, more disbalance arises in the couple’s choice
of insurance. In particular, similarly to the discussion of savings above, the weights put on the marginal
utilities in the FOC for By become disbalanced. The impact of this disbalance on the level of insurance
depends on the differences between the marginal utilities and cannot be unambiguously determined. The
sign of the sum of the three insurance terms is thus undetermined.

The fourth and the fifth terms, similarly to the second and the third terms in the case of o,,, take
into account the effect on savings in each first period state of nature. The reasoning is analogous to the
one in the case of o,,, but the difference here is that both terms go to the same direction. This is because

zIC sDC . .
both %ng and agaf are negative: the purchase of insurance for the woman decreases the couple’s wealth

in both states of nature in the first period and thus savings in both states have to be reduced.

The last term, as discussed above, deals with myopia about the negative health effects of caregiving.
It is negative and pushes for a lower subsidy (or even a tax) on the woman’s insurance premium.

If 7, = mm, it can be verified that the sum of the insurance and savings terms is positive and calls for
a higher subsidy on the woman’s premium. The caregiving term, however, is still negative, which leaves
the sign of oy undetermined. If in addition we have 7, < m,, the sign of the sum of the insurance and
savings terms also becomes ambiguous.

While the first-best subsidy rate o, (respectively, a}) depends only on myopia about the man’s
(respectively, the woman’s) probability of dependence, the discussion above reveals that the second-best
rates take into account myopia about both partners’ probabilities. The reason is that the need for the
subsidy rates to correct for an additional source of inefficiency (i.e. myopia about the negative health

consequences of caregiving) forces a deviation from full insurance, which means that marginal utilities in
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different states of nature are no longer equalized. This fact creates a need for corrections which are not
needed when marginal utilities are equal. See for instance equation (47) which determines the level of
savings s’. As mentioned above, myopia about the woman’s probability of dependence implies that the
choice of savings is made using wrong weights attached to the marginal utilities of the second period.
However, this is a problem only when the marginal utilities of the second period are not equalized. If
they are equal, the right-hand side of equation (47) will be the same no matter if 7; = 7y or not.
Therefore, a correction of savings is needed only if marginal utilities are not equalized. This illustrates
why the second-best rates are subject to additional complications which are not present in the first-best.
In other words, the presence of an additional source of inefficiency to be corrected for not only results in
additional terms correcting for this particular inefficiency but also complicates the correction for myopia
about dependence probabilities.

This complication is mainly responsible for the ambiguity of the signs of the second-best subsidy rates.
Nevertheless, it can still be clearly seen that the “own probability myopia effect” is positive for each rate:
myopia about the probability of the man’s dependence pushes for a higher subsidy on the man’s insurance
premium (as reflected by the positive first term of (45)) and myopia about the dependence risk for the
woman pushes for a higher subsidy on the woman’s insurance premium (if #,,, = 7,,, the sum of the terms
depending on myopia about the woman’s risk is positive in (46)). Moreover, for the man, this effect is
reinforced by the correction for myopia about the negative impact of caregiving on the woman’s health
(the last term of (45)) which also calls for a higher subsidy on the man’s premium. For the woman,
however, the positive “own probability myopia effect” is mitigated by the need to correct for myopia
about negative health effects: the negative last term of (46) pushes for a lower subsidy, if not even a tax,
on the woman’s insurance premium.

The findings of this section can be summarized in the following proposition.

Proposition 2. Assume that the government cannot observe the care provided by a wife to her
husband and consider a policy consisting of linear subsidies on the man’s and the woman’s LTC insurance
premiums financed by a lump-sum taz. The optimal policy has the following features:

(i) If the couple is not myopic, the subsidy rates on both spouses’ insurance premiums are zero.

(i) If the couple is only myopic about the spouses’ probabilities of dependence but not about the negative
health effects of caregiving, the first-best subsidy rates oy, and o are optimal.

(iii) If the couple is only myopic about the negative health effects of caregiving but not about the spouses’
probabilities of dependence, the man’s insurance premium has to be subsidized whereas the woman’s in-
surance premium has to be taxed.

(iv) If the couple is myopic both about the spouses’ probabilities of dependence and about the negative
health effects of caregiving, the optimal subsidy rates are given by (45) and (46):

(a) Differently from the first-best, each partner’s subsidy rate depends on myopia about both

spouses’ probabilities of dependence;
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(b) The “own probability myopia effect” is positive for each partner’s subsidy rate;
(c) The correction for myopia about the negative health effects of caregiving reinforces the “own

probability myopia effect” in the subsidy rate of the man but mitigates it in the rate of the woman.

This section thus reveals interesting results regarding insurance for the woman. It appears that the
second-best setting requires a certain tradeoff between the protection of the woman’s health and the level
of insurance against her LTC risk. While in the first-best it is possible to target the woman’s caregiving
burden and thus correct for myopia about the negative effects on her health directly, in the second-best
this has to be done indirectly, i.e. through the influence on insurance levels. Since, as explained above,
insurance against the woman’s dependence increases her caregiving burden which is already too high, the
need to protect her health requires to reduce the level of this insurance. This suggests that, looking at
it the other way round, a purchase of too much insurance for the woman might be “dangerous” for her
health. On the other hand, insurance against the man’s dependence decreases the woman’s caregiving
burden and thus contributes to the protection of her health. This being said, the common advice to
privilege insurance for the woman mentioned in the Introduction raises serious doubts since it clearly
goes against protecting the woman’s health. The presence of myopia about the spouses’ probabilities of
dependence certainly makes things more complicated and prevents from making clear-cut conclusions;
however, taking all things together, at least no reason can be found to believe that the woman’s insurance
should be encouraged more than the man’s.

Conclusion

This paper has proposed a theoretical model of family related LTC issues focusing on the context of
two elderly spouses (rather than on the parent-child relation as it has most often been done before) and
has studied public LTC policy which would be optimal to apply in this context. The model considers a
number of issues such as the negative effects that care provision to a dependent partner can have on the
caregiving spouse’s (who in the model is the wife) health as well as the financial hazard faced by this
spouse after the couple has spent a large part of their resources to cover the dependent partner’s LTC
costs. In the context of these issues, and in line with empirical evidence, the model studies two types of
myopia that may prevent the couple from making efficient decisions, namely, myopia about the negative
health consequences of caregiving and myopia about the spouses’ probabilities to become dependent. The
first type of myopia results in the wife’s caregiving burden being inefficiently high while the second type
causes underinsurance against the partners’ dependence.

If the government has full information about the economy, it can implement the first-best optimal
allocation by correcting for the two types of myopia using linear subsidies on the man’s and the woman’s
insurance premiums and a linear tax on the woman’s caregiving. The need to introduce a tax on informal

caregiving might appear somewhat shocking given that most policy recommendations talk on the con-
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trary about subsidizing this care. However, if myopia about the negative health effects of caregiving is
considered, it can be clearly seen that it results in the caregiving effort and thus the negative impact on
the caregiver’s health being too large, which makes it necessary for this effort to be discouraged. While
taxation of informal care might be difficult to implement in the reality and while reasons for subsidizing
this care might also exist, this finding nevertheless suggests that policy-makers should be cautious with
subsidies on informal care in order not to deepen the negative effects on caregivers’ health.

Taxing or subsidizing informal care might nonetheless be impossible for the government due to ob-
servability reasons. This is why the paper analyzes a second-best setting where the woman’s caregiving
is not observable to the government and studies an optimal linear policy directed at private insurance
premiums. In this setting, corrections for myopia about the negative effects of caregiving can only be
made indirectly by influencing the spouses’ insurance levels. Interestingly, since the woman’s caregiving
is affected differently by insurance against her own and her husband’s dependence, a different treatment
of the two spouses’ insurance is needed. If there is no myopia about dependence probabilities, the re-
sults are clear-cut: the man’s insurance premium has to be subsidized whereas the woman’s insurance
premium has to be taxed. The presence of myopia about dependence probabilities brings about more
ambiguity, but correction for myopia about negative health effects still pushes the two partners’ subsidy
rates into opposite directions. These findings reveal that, paradoxically, insurance against the woman’s
LTC risk may be at odds with the protection of her health from inefficiently high caregiving burden.
Since the purchase of this insurance decreases the couple’s wealth in the case of the man’s dependence,
the caregiving pressure for the woman is increased as there are fewer resources and thus more need to
reduce formal LTC costs. For this reason, the woman’s insurance has to be discouraged. On the contrary,
the man’s insurance has to be encouraged since it reduces the caregiving pressure for his wife.

In addition to providing insights for public policy, these results contribute to the discussion of which
spouse should purchase (more) LTC insurance and shed doubts on the popular tendency to put more
emphasis on insuring the woman, as discussed in the Introduction. Indeed, considering exactly the
scenario put forward in such recommendations, the paper shows that privileging insurance for the woman
might turn to be “dangerous” for her health, which invites to take these recommendations with caution.

On the other hand, one can also ask what results we could expect if we considered a more general
scenario in which, with a certain probability, the woman could become dependent first and her husband
would take care of her. While this would clearly make the model more complicated, one could expect
that as far as myopia about negative caregiving effects is concerned, the optimal subsidy rates would
then have two terms reflecting corrections for this myopia: in addition to the term accounting for the
woman’s caregiving in the case of her husband’s dependence, there would also be a term accounting for
the caregiving of the man in the case when his wife is disabled. This second term would push each subsidy
rate into the opposite direction compared to the first term: while insurance against the man’s dependence
decreases the woman’s caregiving burden in the case when her husband is dependent, it would increase

the man’s caregiving burden in the state of nature where the dependent spouse is the wife, and while
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insurance against the woman’s dependence increases her caregiving burden in the state of her husband’s
disability, it would decrease the burden of the man in the case of the woman’s dependence. The sign of
the sum of the two terms would then depend on their relative magnitudes. In turn, these magnitudes
would depend on the probability of each state of nature, on the degree of myopia about the negative
health effects to each spouse but also on each partner’s marginal loss of utility associated with these
negative effects. Given that this loss is a convex function of the caregiving burden and considering that
women tend to provide more care than men?! (in the model this could for instance result from assuming
the two partners having different abilities to provide care and thus to reduce formal LTC costs), one
could expect the woman’s marginal loss to be larger than the man’s. Moreover, this seems to be even
more likely given the evidence from some studies that caregiving burden tends to be more detrimental to
the health of women than of men (Wang et al., 2014; Yee and Schulz, 2000). Therefore, even assuming
equal probabilities for the two states of nature and the same degree of myopia about the negative impact
on each spouse’s health, the term accounting for the woman’s caregiving would tend to prevail, which

would suggest to expect conclusions similar to the ones drawn in this paper.
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Appendix A

In this appendix, the following results obtained in the laissez-faire will be proved:
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To begin, note that the FOC for ¢/, (j = I, D) writes as
()~ /() =0
and the FOC for c?c (j =1, D) writes as
u'(cf) — ' (c),) =0

Then we can derive the following comparative statics:
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Using these expressions, the above results can be easily verified.

Appendix B

Let us first show that if #,,, = m,, and 7y = 7wy, we have the first-best equality u’(dfcl) = u’(dﬁD) =
! (dPT) = ! (dPP) = (k) = u/(cB) =/ (f) = w'(cD).
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To begin, using (11) and (16) in (23), rearranging and using 7y = 7y, we get

(1= ) [0/ (d5P) — ' (dF)] + fom [/ (dFP) =/ (dFT)] =0 (48)

Looking at, the budget constraints for dff, df”, dP’" and dP”, it can be seen that if u/(d}") > u'(d}"),
we must also have u/(dP”) > o/(dP") and if o/ (df”) < u/(d}), we must also have u/(dfP) < u/(df")
(and vice versa). Thus, if inequalities between the marginal utilities are strict, the two brackets in (48)
are always positive or negative together. Therefore, the only way for the left-hand side of the equation
to be equal to zero is to have u'(d}”) = u'(d}") and ' (dPP) = v/ (d}7).

Further, from (21) we have u'(cl)) = u/(cL) and from (9) and (14) we obtain u'(cl,) = u/(cl) =

m m

u'(ch) =/ (¢}). Using u/(c},) = u/(c]), we can combine (11) and (16) to obtain

(1—#p) [u'(df) =/ (dP )] + 75 [/ (dF) — u/(dPP)] =0 (49)

Again looking at the budget constraints for d?, d]IcD, d?l and d?D, it can be seen that if u’(d?) >
u/(d77), we must also have u/(d}P) > o/(dPP) and if ' (d}') < w/(d7"), we must also have u/(d}”) <
w'(dPP) (and vice versa). Thus, in order for (49) to hold, it must be that u'(d}’) = «'(dP') and
u'(diP) = o' (dPP).

Finally, using u’(dch) = u’(d{cl) in (11) and u’(d?D) = u’(d?l) in (16) implies u'(cl)) = u’(d}D) =
u’(dfcl) and u/(cP) = u’(d}jD) = u'(d}m).

Taking all these results together, we indeed obtain v’ (d}") = w'(d}P) = u/(dP') = v/ (d7P) = u'(c],) =
W(cB) = w(ch) = w(cP).

Now let us show that if &y = 77 but @, < 7, we have '(dff) = ' (d}”) = w'(c],) = u/(c}) <
W (dPP) = (dPT) = ! (cB) = w(cP).

First, we can prove in the same way as above that u’(d}l) = u’(dch) =u'(cl) = u’(cfc) and u’(d?D) =
u’(d?l) =u/(cP) = u’(c?). Then, with 7, < m,, from (21) we have u'(c},) cD). This therefore
implies u’(d?) = u'(dch) =u/(cl) = u’(cfc) < u’(djl?D) = u’(d?l) =u'(c
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Further, let us show that if 7; < 7y and @y, = 7,,, we have u’(dch) = u’(d?D) > u’(d?l) = u’(d?l).
First, we are going to verify that «'(d}") = «/(d}”) and '(d7P”) = u'(d}") no longer hold. To see
this, let us combine (23) with (16) and (11) and evaluate at u'(d}') = u/(d}") and w'(dP?) = u'(dP").

After rearranging, we get

(1= e )u' (d47) + e/ (dF P)] [p (1 = 7p) = mp(1 = 7f)] <O (50)

Thus, evaluated at u/(d}') = /(d}”) and ' (dfP) = w'(dP’), i.e. at full insurance against the

woman’s dependence, the FOC for By is not satisfied and the negative sign of the expression shows that
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the level of insurance has to be reduced. Therefore, the couple will purchase less than full insurance for
the woman, which implies that we will have u'(d}”) > u/(d}") and o/(dfP) > ' (d}7).

Since 7t,, = T, we can show in the same way as above that u'(d}") = «/(df") and ' (d}”) = v/ (dPP).
Thus, we indeed have u/(d}”) = u'(dPP) > v/ (d}") = v/ (dPT).

Finally, let us show that if 7; < 7y and 7, < m,,, we have u’(dch) > u’(d?), u’(djl?D) > u’(d?l),
u’(dch) < u’(d]l?D) and u’(d?) < u’(d?l).

The first two inequalities, i.e. u/(d}”) > w'(d}') and v/'(dPP) > u/(d}"), can be proved in the same
way as just shown above. For the second two, we have to combine (11) and (16) noting that with

T < Tm, we have u/(cl)) < u'(cD). This gives
(1—#p) [u/'(df) =/ (dP")] + #f [/ (dF7) — u/(dPP)] <O (51)
It can be seen from the budget constraints for df/, d}P, df’ and dP” that the only way for the

inequality (51) to hold is to have u'(d}”) < u/(df") and u'(d}") < u'(d}7).

Appendix C

In this appendix, it is shown that the subsidy rate o} = % implements full insurance against the

woman’s dependence. To see this, first note that with this subsidy rate in place, the FOC for By becomes
(1= fem)u/ (A7) + femu! (dPP) — (1 = &)/ (c},) — Aot/ (ch) = 0 (52)

Combining (52) with (11) and (16), simplifying and rearranging gives
(1 — 7)) [ (dFP) — W/ (df)] + fom [/ (dFP) — ' (dFT)] = 0 (53)

As discussed in Appendix B, from the budget constraints for dif, d}”, dP" and dPP”, it can be seen
that the only way for (53) to hold is to have u/(d}”) = «/(d}") and v/(df") = w'(d}"), which means full

insurance against the woman’s dependence.

Appendix D

This appendix derives the comparative statics needed for interpreting equations (45) and (46).
Using (26), we can derive

0B, [frmu,(cg) +(1- 7c‘-m)ul(cgn)] Tm

9o m SOCp,,
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_ Oom
SOCg,, ’
D I
0By Fnt"(R) IR (Lt ot — ) + (L= ) (chy) B (0 — )
doy SOCp,,
and b 1
OBp _ ()G (14 o — Tm) + (1= )0 (ch) G (OmTm — Tn)
or SOCg,,
where
ock dcl
SOCpg, = ﬁ'mu”(cﬁ)a;m 1+ omMm —7m) + (1 — frm)u"(cfn)a;m (OCmTm — Tm) < 0,
ack W)+ omTm — Tn) acl ' (ch)(omTm — Tm) dock —u"(c})
= >0, = <0, =
0B, u’'(cP) + u”(c]’?) 0B,, u’(cl) + u”(c?) T u”(cB) +u"(c?)
ocl —u" (ch ocP u (¢ )m; B; dcl (¢t B;
Om ) <0, Cm G2 >0, Cm ) >0,i=m,

or  u’(ck,) +u"(c}) do;  u(ch) +u’(cP)

Using definition (38), we can obtain

0BS B [ﬁmu’(cﬁ) +(1- ﬁm)u’(cfn)] T =0
oo, o SOCp,,
and OBC
B
m — 0
Ooy

Using (29), we can derive

do;  u(ck) + u”(cfc)

N ach - dc!
OBy 77rmU”(Cﬁ)a§:’j; (opms —mp) + (1=t )u” (cr,) oo (opmp — 7f)
Do SOCg, ’
. acP N dcl
oB;  fmu(cp) g (opmp —mp) + (1= dm)u (ch,) 5o (opmp — 7p)
ooy SOCp,

. [ﬁ'mu/(cﬁ) + (1 - ﬁ'm)u/(cfn)] Tf
SOCg,
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and

A~ iy ,.DyOch A I\ 9!
9By dmu(cp) G (opmy —7yp) + (1 — 7o) u” (c) G (oy7p — 7p)

oT SOCp,
where
SOCgy, = |wmu” (k) )86 + (1 = 7p)u” (ct )% (ofpmp — )47y [(1— T )" (dEP) + ﬁmu”(dDD)] <0
! OBy ™ OBy f f ’
ach  u"(cf)opmy —my) —0 act,  u'(ch)(ogmy —p) <0
0By w(ch) +u"(cf) T 0By w(ch) +u(ch) '
Using definition (39), we can obtain
83?
Ao
and o
0B% _ [Fmt (cB) + (1 = fp)u/ ()] 7y >0
80]0 SOCBf '

Further, using definition (42), we can write

0aj _ day L Oap oo Doy 0BG Ouy oBf

dom B0 0T " T 3B, 9o T 0B, Do

and
day OBS  da; OBY

% 8af + 8af
3Bm 6af 8Bf (9(Tf ’

(9(Tf aa'f 8T

myBy +

Using (18), we can derive

da; _ Wlap)u"(ch) G Day _ W (ap)u(ch) ¥
= mag"<O,fo7“z':m,f7 = _ / mZIT ),
do; SOC,, aT S0C,,
P ack
dag _ W(ap)u"(ch) g5 _o dap _ _Mlepwlen)am
9B, SOC,, ' 9By SOC,,
where SOC,, = u'(ch))h" (ay) + h’(af)u”(cz)% — B’ (ay) < 0.
This gives
9a§  day; OBS “0
80, OBy, Oom,
and o .
aaf . 8(1f 8Bf <0

Ooy N 0By Ooy
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In a similar way, but using definition (40) and deriving equation (11), we can obtain

os'¢  9s' oBS

Do~ OB Dy
and
0s'¢  9s! aB](cj
= <0
aa'f 8Bf an
where ool
ast u(ch,) 5B .
E—w<o, forzfm,f

with SOC,r = (1 — 7 p)u"(dH) + 7 pu" (d1P) — u”(cL,) 9% < 0.

Finally, using definition (41) and deriving equation (16), we can obtain

CD
0sPC _ 0BG [0sP  0sP day | _ 0BG 0P || W (ag)u’ (ch) G o
9om 00w | 0By | Oay OBy | 00w OB S0C,,
and 9P
9sPC _ 0B [9sP  9sP day] _ OBf 9sP | b (agp)u (c) G 0
an o 8Gf 8Bf 8af 8Bf o an 3Bf SOCaf
where . . B
osP U/’(Cg)% 0 dsP U"(Cﬁ)g%’; 0 dsP u”(Cﬁ)gcT? 0
9B, S0C,0 7 8B;  80C. " da;  80Cn»

with SOC,o = (1= (@) + 70" (4PP) ~ ' (eR) 555 <0

m/ 9sb

Appendix E

This appendix shows that in the case where 7, < m,, 7y < 7, but § = 1, the first-best subsidy

=Ry

rates o, = ”";TJ and o = are optimal in the second-best as well. To see this, let us evaluate

equations (45) and (46) at o, and o}. Noting that o7, and o} implement full insurance against both

spouses’ dependence, we obtain
o = [ﬂ-m _ ﬁ-m] u/(c'rlvt) (54)

" *Tm

and

I G
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where ¢* denotes ¢ evaluated at oy, and o}. Expressing ¢ from (35) and evaluating it at o), and o}, it

can be seen that ¢* = u/(c/y) = w/(d}P*), which implies that (54) and (55) become o}, = % = o),
mp—fy '

and o} = = 0. This proves that (o},, 0}) is indeed optimal in the second-best.
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